ISO/IEC 29341-4-14:2008(E)

150|1EC

ISO/IEC 29341-4-14

INTERNATIONAL
STANDARD

Edition 1.0 2008-11

Information technology — UPnP Device Archi

Level 2 — Scheduled Recording Service Q

Q@Jre -
Part 4-14: Audio Video Device Control Prot§o -



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2008 ISO/IEC, Geneva, Switzerland

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

If you have any questions about ISO/IEC copyright or have an enquiry about obtaining additional rights to this
publication, please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembe
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

" Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety of criteria (referenee number, text, technical committee,...).
It also gives information on projects, withdrawn and replaced publications.

" |EC Just Published: www.iec.ch/online news/justpub
Stay up to date on all new IEC publications. Just Published details twiCe a’month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org

The world's leading online dictionary of electronic and electricabferms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service Centre: www.iec.ch/webstore/custServ

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

IEC

SRR
NSl

ISO/IEC 29341-4-14

Edition 1.0 2008-11

INTERNATIONAL

STANDARD

Part 4-14: Audio Video Device Control Pr

S
¥

\¢
Information technology — UPnP Device Architéawe -

Level 2 — Scheduled Recording Service g,
)

o{@ol -

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

PRICE CODE XE

ICS 35.200

ISBN 2-8318-1006-9


https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

-2- 29341-4-14 © ISO/IEC:2008(E)

CONTENTS

FOREWORD .....ooiitiiiii ittt e ettt e et e e e ettt e e et et e e sae e e e e e sseeeeaansseeeeansseeeesssaeeesnsseeesanssesnssneaesnnnnnesn 10
ORIGINAL UPNP DOCUMENTS (infOrmatiVe) ........ccueiieiiiiiee et 12
LI O V=Y V=TV 1 Vo BT o 1SS 14
o I IR [ 01 /oo [N e i o] [N PROPPRPPPPPPPPRE 14
o V2 o] c= 11 To] o KOOSO PPPPPPPPPPRE 14
(O T B = = T I o 1= PSP PP PPPRPRPPE Y 15
1.2.2 Strings Embedded in Other StriNgS.........oouiiiiiiiii e b 15
1.2.3 Extended Backus-Naur FOrM...... ..o N 15
1.3 Derived Data TYPES ......eeeiiiiiiiie ittt A 16
1.3.1  Comma Separated Value (CSV) Lists .......ccceviiieiiiiiiiiiieeiieeeeee D e 16
1.4 Management of XML Namespaces in Standardized DCPS...........ccccovvvee N, 17
1.4.1  Namespace Prefix Requirements ............ccccoooiiiiiiiiiiieiem e e, 19
1.4.2 Namespace Names, Namespace Versioning and Schema Versioning............cccceevvveeeenns 20
1.4.3 Namespace Usage Examples.......ccccoooiiiiiiiiiiiiie L e 21
1.5 Vendor-defined EXIENSIONS ........ooiiiiiiiie e S e 22
1.6 REFEIENCES ..coeeeeeeeeeeeeeeeeeeeeeeeeeteteeeteveveeeeeeeaeeeseesssessssssssssss e seeratetatebebebsbasnbebabnbsbnbnsssnsneaesesennes 22
2 Service Modeling Definitions........ccccceiiiimniin e e 25
2 B 1= oV ot 1Y/ o1 S SRRSO 25
2.2 Terms and ADDreviations...........oooiiiiiii e i ettt 25
221 AbDreviations ........ccccceeeiiiiiiiiiee i e 25
A = 1 0 T o SO PPPT R PPPPPRPTN 25
2.3 ScheduledRecording Service ArChiteCtUIe .............uvviiiiiee i 31
2.3.1  TECOIASCREAUIE ......ceeeeeeeee e ettt et e e e e e e e e e e e e e s e e e e e e e e e e e e seasstaeeeaaeeeaanns 31
2.3.2  FECOIATASK ook et eeeeeeeeeeteeeteteteaesatesasasesssasssesasasesesebasasssabnsessbnbnsnsnsnsnsnsnnnsnnnnns 32
2.4 State VariabIes .......cooeeeeesln bl 33
241 State Variable OVEIVIBW............iii ittt ettt e e et e e et e e e et e e e e enaeeeeenees 33
W (o T (O o= o] [= L PSP PPRRRR 35
2.4.3  SOLEVEICARADIILY ....ceoeeeeeeeeeeeeeieeeeeeeeeeeeeeeeeeeaeeeeeteeeteaetesssssssasesesasssasasssessrstsbnrarssnrarsrnrnrnnnnns 35
W I - 1 (=10 oo = =) 1 SR PPRRRR 35
W I I 1Sy (@ 4 - T Lo [ OSSR 36
246 A _AREG TYPE ProREIYLISE ..cocccci ittt ettt e e e e e st e e e e e e e st aae e e e e e e e sans 38
247 LBARG TYPE DAtATYDEID ....cocceeeeieeiiiiee e etiee e sctiee e ettea e e s ettea e e etaea e s ennteeassnntenassnntaeaeennnes 39
24 8XA ARG TYPE ODJECHD.........ueeeeiiiiiee ettt ettt st e e st e e e s snbee e e e 39
29497 A ARG TYPE ODJECHDLISE .....cccecteieeieiiie e ciiee e eciee e ettee e e ettee e e ettea e s nte e e e enten e e e nnraeaeennes 39
2410 A ARG TYPE PrOREIMYINTO ..cccccee ittt ettt e e e e e e st e e e e e e e sntnaneaaaaeeeaans 39
2411 A ARG TYPE INQEX.iiiiooiiiiieiiiiieieiiieiiii ittt 39
2412 A ARG TYPE COUNL....utiiiiiiiieee ettt ettt e e ettt e e ettt e e e e abe e e e s anbee e e e nnbee e e e enbeeeeennnes 39
2413 A ARG TYPE SOMCIIEIIA ...vvveeeeieieeiiiiee e e eeiiee e e seteeeeestteaeseeateaesesteeesennteeassnntenassnnsaeaeennnes 39
2414 A ARG TYPE ReCOIdSCREAUIE ........uueeeeieeiieciieetee e eeeeeeee et e e e e e s ane e e e e e 39
2415 A ARG TYPE RECOIMATASK ..ouveeeiteieeiiitiieeeiitieeeesitteaessstteeessstteeaesssaeeessnsseeassnnteeassnssanasensses 40
2416 A_ARG TYPE RecordSCheQUIEPAITS............ccccuueiiieeiiiciiieiie e e eeccteeee e e siaan e e e e e e 40
2.5 Eventing and MOAeration ............eeiiiiiiiiiiiee et 41
ST o1 (o] o ISP O PSSP UR PPt 41
2.6.1  GetSOrtCAPRADINEIES() ...eeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeeeteeeeeeeeeeeeesesssssssssssssssssassssssssssrsrassrssnsnrssnsnrnnnnes 42
W I A € 1Y (0o L= 0 N 1 P PPRRRR 43

2.6.3  GOIANOWEAVAIUES() .ottt e et e et e e e e e e e e e e e st eaeaaaas 44



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © ISO/IEC:2008(E) -3-

2.6.4  GetSIAtQUDAALEID() ..ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteaeteteae e aaaetasasaaababarararabatabatabarararararararararana 45
2.6.5 BrowsSeReCOIdSCNEAUIES() ...ueeeeeeeieieeiieieeiee ettt e e ee ettt e e e e e e s e e e e e e st aae e e e e e e e aans 46
2.6.6 BrowSERECOIMTASKS() < eiiuueeeeeeiaee it e ettt e e e e e e e ettt e e e e e e e e e e eeeeeaaeeeaaannaneeeaaeeeaaan 50
2.6.7 CreateReCOIASCAEAUIE() ....uuueeeeeeeieeiiieieee e ettt e e e et e e e e e e st e e e e e e e s seaasareeeaaeeeaans 52
2.6.8 DeleteReCOIASCNEOAUIE() ... ..uueeeeeeeieeeeee ettt e e e e e e e e e e e e e e e aans 54
2.6.9 GetRECOIASCREAUIE() ......uueveeeeeiee ettt ettt e e e e e e e e e st e e e e e e e s sentaraeeeaaeeeaans 56
2.6.10 EnableReCOrASCAEAUIE() -....uueeeeeeeieeeee ettt e et e e e e e e e enaeeeaaeeeeaans 57
A oI B N B Y ][] (L0 0 IS 4= (=] PSPPSR 58
2.6.12 DeleteRECOIATASK() ..eeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeeeeeteeeeeteeeeeaesesssssssssssssssssassssssssssssrnsnrssnsnsssnsnssrashe 59
2.6.13 GEtRECOIATASK() wuvveeeeeeeeieeirieeeie e e ee ettt et e e e e e s sta e e e e e e e s e sastaeeeaeeeesessntaneeaaesssnnsnneeneessbabanee 60
2.6.14 EnableReCOIATASK() ..coueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeesesssssssssssssssssssssessssssssssrsssssrsssssDe Hobnnnnns 61
2.6.15 DisableReCOrATASK() .....cccceuuueeeieeiieieiiitieeie e e e eectete e e e e e e s streee e e e e e e s srnraereeae e s se e A e e e e aeeeeans 62
2.6.16 ReSEIRECOIATASK() - eeeeeiaiaaeeeeeeeeeeeeeeeeieee e e e e eeeieeeeaaeeeeeeneeeeeeeeeessennneeeeees g Panneeceeeeaeeeans 63
2.6.17 GetRecordSchedule CONMICES().......ccccuvuueeeeeeiieiciiiieieee e eeeciieeee e e e e e st eeenrenreeeaaeeennns 63
2.6.18 GetRecordTaSKCONTICES() - uuueeeeaeeiiiaeeieeiaee e e e eeeeeeee e e e ey e e e 65
2.6.19 Common Error COAES .......ccoiiiiiiiiiiiiiieiiiiee e eiee e eiiee e b s Do et 66
2.7 State Diagram Of r@COIATaASK. .....cuuiiiiieeciieeiiee e fEo N et e e e e e e et areeeaaeeaeeaes 67
2.7.1 AFull-Featured State Diagram .........cccoocieiiiiiiiiin e a0 e 67
2.7.2 A Minimal-Implementation State Diagram ..........ccocee @i 72
2.7.3 recordTask State EXample........oooo i S e 75
2.8 ScheduledRecording Service Priority Model .......... M oo 76
2.8.1 Introduction of the ScheduledRecording Service Priority Model ..........ccccoeoviiiiiiieeeeeciens 76
2.8.2 Ordered Priority within Each Priority LeVEL,..b.......ouviiiiiiiiieee e 77
2.8.3 Setting the Initial Priority Level of a reeBadSChedule............ouuviiiiiieciiiiiiieeeeeeeciiiieeea e, 78
2.8.4 Sorting recordSchedule Instances Based on their Current Priority Settings....................... 80
2.9  Theory Of OPEratioN.........ccoii i et e e e e e e e e e e e e et e e e e e e e s ssnnseeeeeeennnnes 80
291 INtrOdUCHION oo 0 e 80
2.9.2 Checking the Capabilities-of a ScheduledRecording Service .........ccccoceveeeiiiiciiiieeee e 80
2.9.3 Adding a Scheduled Recording Entry to the List............ccccoiiiiiiieiiiiiee e, 90
2.9.4 Deleting @ reCOrdSCREAUIE ............cooeeeeeieeeeee et a e a e e raare e 103
2.9.5 Browsing recaordSchedule and recordTask INSTANCES ........c.ooivieiiiiiieiiiiiiee e 103
2.9.6 RaAliNG SYSOIMI ... ..ttt e e e e e e e e e e e e —r e e e e e e e e annraaaaaaas 109
2.9.7 Conflict-Detection and ReSOIULION ...........cuuiiiiiiiiiiiiie e 110

3 XML ServiceDesCription..... .o ccsssrs e s s s s e s s s ssmn e e e e s nme e e e s e e s 111
L == 120
Annex A (normative) srs XML DOCUMENL ..........coriiiiimiiiiirr e mn e e 121
AdNA ARG TYPE RecordSchedule AVDT XML DOcUMENt .............coeveiiiiiiiiiiieeaee e 121
A2 A ARG TYPE RecordTask AVDT XML DOCUMENL .........cccoeeiiiieeiiiiieeeeiee e 122
AB—AARC P RoeordSehedulelarts AVYDTXMEDeeumept —————mmm 422
Annex B (normative) AV Working Committee Extended Properties........cccccccemririiccciceennnnnnisccnns 124
[ B = P LT o o o= o 11 124
= e B (0 o SRR 124
= O 11 TSRS 125

[ R o7 1 USSR 125
B.1.4  additionalStatUSINTO...........uueeiieiei ittt e e e e e e e e e aaaaeeaans 125
B.1.5  CASREEIENCE ... 126
B.2  Priority Properties ......ccoooooiiiei e 126

B2 DHIOMIEY i 127



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

-4 - 29341-4-14 © ISO/IEC:2008(E)

B.2.2  dESIrEAPYIOLIY ..o 128
B.2.3  deSIr€adPriOMtY@IYDE.......uuveeeeeeeeeieeeieteeee e e e e e eeectte et e e e e e e et e e e e e e e e se e e e e e e e e e annraraaaaaaaaeaaan 129
B.3  Output Control Properti€s ..........ooo et ee e e e e e e e e e e e e e e s 130
B.3.1  recordDesStination ...............ccoeeeeii i 130
B.3.2  deSiredRECOIAQUANILY.........cccuueeeeiiteeee ettt et e et e e e e eabee e e e eabae e e e nees 132
B.4 Content Identification Related Properties ......... ... 134
B.4.1  SCheQUIEACDSODIECEID ..o a e e 134
| A o g =0 [ (=10 O A - 111 5 PP PEPP 35
B.4.3 scheduledStartDateTime...............ccooeeeeeie e 136
B.4.4  SCHEQUIEADUIALION ..........uuveeeieeeee ittt e ettt e e e e e e st e e e e e e e e ssstnteeeeaaeeesenrnnneeeaeessoaon 136
B.4.5 scheduledProgramCode ............ccooeeeiieiiiiie e N 137
B.5 Matching Content Criteria Properties............cooccuiiiiiieiiiiciiiiieee e A s 137
B.5.1 matchingName ..............cc.ccoo oo R N 138
B.5.2 MAICRINGID ........oeeeieieeeieeee et e e e e heade s a e e e e e 139
B.6 Matching Qualifying Criteria Properties ...........cccccviiiieiiiiiieeeiiiee ey b 140
B.6.1  matchingCRANNEIID...............c.ccoeiecieiieiieeeeeeecciieeeeeeeeeseeinseeee e s e e e e e e e e seetaraeeeaaeeeanans 140
B.6.2 matchingStartDate TImeRange.............cccccooeeeeeeeeeeeeeeeeeeee e NN e 140
B.6.3 matchingDurationRange ............ccccceueeeiiieiiiieeeeeeeeeee D 141
B.6.4 matchingRatinQLIMIL...................cooee e et 141
B.6.5 matchingEpiSOdeTYpe.........ccccceeeeeeeeiiiiiiiieiieeieeee S 143
B.7 Content Control Properties ...........oooooeiiieriiiiieeed D M e 144
B.7.1 totalDesSiredReCOIrdTaSKS.........ccccoeeeeeeeeeeeee e e 144
B.7.2 scheduledStartDate TIMEAGIUSE..............epoy e detiieeeieeeeeieeciteeeeeeaeeesssarreeeeaeseesenrsseeeeaesseanans 145
B.7.3 scheduledDurationAdjust ...............c. 588 e 145
B.7.4  GCUVEPEIIOQ ..o 145
B.7.5 durationLimit.................cooeee oo A e 146
B.7.6 channelMigration............... x50 147
A N 1110=) [ 1o = 1o R eSS 147
B.7.8  @llOWDUPIICALES ....... g e 147
B.8 Storage Related Properties ...t 148
B.8.1 persistedRECAITIAGS .......ccooeeeeeeeeeeeeeeeeeeeee e 148
B.9 Schedule State PrOPEIIES .....ccieii ittt e e e e e e e e e e e e snnreees 149
B.9.1  SCREAUIESIALE ......coceeeeieiieeeee ettt e e e e e et e e e e e st ta e e e e e e e e sentaaaneeaaaeeaaans 149
B.9.2  abn@rnaITASKSEXISL...........ccoueeeeeeeeeeeeeeeeeeeeeeeeeeee 151
B.10 StatiSfiCS PrOpPertie©s ... e e e e a e e e eas 151
B.10.15€UrrentReCOrdTASKCOUNL ...........ccccueieeeee e e e ettt e e e e e se e e e e e e e st ee e e e e e e e e sentaaeeeeaaeeeaans 151
B.10.2 fotalCreatedReCOrdTaSKS ........ccooeeeeeeeeee e 151
B10.3 {0falComMPIetedRECOIATASKS . .....ccccveieeeeee e e e ettt e e e e e eer et e e e e e e e sntateeeeaaeeesentaaneeeaaeeeanans 152
B.11 Task General Properti€s....... ..o ittt e et e e e e e e e e e e e e e e e enneeeeeas 152
B.11.1 recordSChedUIEID ................ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 152
B.11.2 recOrd@dCDSODJECEID ......uueeieeeeeieeieeeee ettt e e e e e e e e e e e e e e st te e e e e e e e e sentaaaeeeaaeeeaans 152
B.12 Task Content Identification Properti€s. ... 153
B.12.1 faSKCDSODJECLID ...........eeeeeeeeeeeeeeeeeeeeeee et e e e eaeeeeaans 153
B.12.2 fASKCNANNEIID...........ccceeeeieeeee ettt e e e e e e et e e e e e e e st eeeaaeeesenbsaaneeaaaeeanans 154
B.12.3 {askStartDateTime .............ccooeee e 154
B.12.4 {QSKDUIALION ..o 154
B.12.5 {askProgramCode ............cccooueieiie e 155
B.12.6 1E€COIAQUANILY .....cccveeeeeeteee ettt et e e et re e rae e ennes 155

B.13 Task Matched Content Criteria Properties .......... .o 157



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © ISO/IEC:2008(E) -5-

B.13.1 MAICAEAINGIME.......cooo ettt et e e e e e e e et e e e e e e e e e nnnneeeaaaeeaaans 157
B.13.2 MALICAEAID .......cccoieeeee ettt e e e e e et e e e rae e e e aneee 158
B.14 Task Matched Qualifying Criteria Properties ... 158
0 S 0 (o] = = L1 SRR 158
B.14.2 matchedRatiNG@IYDE. ........ouuueeeeaieiee e eeteee e ettt e e e etee e ettt e e e st e e e e eabe e e e e snbee e e e antee e e e anbeeeeennnes 159
B.14.3 MatChEAEDISOUETYDE .....ueeeeeeeeeeieeeeeee ettt e e e e e e e nee e e e e e e e e e nnnnneeeaeaeeaaans 159
B.15 Task Matched Content Control Properties ............coeeoiioiiiiiiiiiee e 159
B TS T IaSRSIaN DAt TITIE AT, oo siis i 59
B.15.2 {aSKDUIAtIONAGUSE ........ ..ottt e e e e et e e e e e e e et e e e e e e e aannnneeeeaeaeeaen 160
B.15.3 1aSKDUIratiONLIMIL ...........coeeiiiiieee ettt et et e e et e e e e sntee e e s snbeeeeesnreee st ) oo 160
B.15.4 taskDurationLimit@EffECT ...........o i ueeeeeiee e e e e N K e 160
B.15.5 taSKCRANNEIMIQIation ..........ccccooicueeeiiiieeeeiiieeeeeciiee e e eitee e e seateeeessnieeesesnreeeesennees Ao eeeeennees 160
B.15.6 {aSKTIMeMIQIation ..............eeeieeeeeiieeieeeee e e e eeeeeeee e e e e eeeeeeeaeaeeeeseeneeeeeee e s Meeneeeaaaeeeans 161
B.16 Task State Properties ...t e e (T reade e e e e e e e eearnae s 161
B.16.1 [ASKSIAIE ..ceouveeee ettt r et 161
B.17 ContentDirectory Service Imported Properties ...t e 169
Annex C (normative) AV Working Committee Class Definitions........ .0 e, 174
(O I O F= 1T o 1= = 1 o] 2 Y et RPN 174
C.1.1 Relationships between Classes and Properties........... i 175
C.1.2 recordScheduleParts PrOPEITIES ........ueiiiieeiii s ettt e e e e e esare e e e e e e e e snraaeeeaaeeeenanes 176
C.1.3 recordSchedule Properti€s. ........oouuoueeeeeeeeeeee e S e 180
C.1.4  1ecOrdTask PrOPEITIES.......uueeiiieeiiieiiiieeee e era oibe ettt e e e e e e ettate et e e e e e e seabaaeeeaeeseesnsnrsaneeeaeeaeanns 183
C.2 Class DEfiNItIONS ......oooii i et e ettt e e e e e e e e e e e e e e e e et e eeeeeeeeenaeeeeeas 187
C.3  0bJeCt BASE ClasS .......ccoiiiiiiiiiiiieiiee e A e 187
C.3.1 0bject.recordScheduIe CIASS ....... ettt et e et e e e e e e e ntee e e enees 189
C.3.2 0bject.reCOrdTasK ClassS ........msh ettt e e e e e e e e e e e e e e e e e e annns 198
Annex D (normative) EBNF Syntax Definitions.........cccccccviiiiiiccciscmmennin s cccsserr s sssssee s esssnen 200
D I B o (o 141 V1Y 0 =) T N PP PPPPRPNY 200
D.2  Date&time SYNTAX ....cooi o e 200
D.3  Class NaME SYNTAXaui uueee ettt ettt et e e st e e e rb et e e s rb et e e e sbb e e e e abaeeesabreeeaaee 201
Annex E (informative) ScheduledRecording Service Relationship to
CoNteNtDIreCtOry SEIVICE......ccccceriiriiiiiccsrserrrr e s rssssssssne e e s s rs s s s s ssssms e e e e ee s s s s snnn e e e e e eesas s snnnnneneeessannnnnnnens 202
Annex F (informative) ScheduledRecording Service Relationship to EPG.............ccccconieniiiennnnne 203
Annex G (informative) AVDT EXAMPIES .......cccccmmrrriiiiiiiienmrrersissssssssssssssssssssssssssssssssssssssssssssssssssssssns 204
G.1 AARG TYPE RecordSchedule AVDT EXamMPle.....ccoiiuiiiiiiieeeeieiee e 204
G.2 \AJARG TYPE RecordTask AVDT EXaMPIE .......ccccuuiiiiiiiiiiiiiiee e 220

G3~A ARG TYPE RecordScheduleParts AVDT EXample ... 238



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

-6- 29341-4-14 © ISO/IEC:2008(E)

LIST OF TABLES
Table 1-1: =N | @ T 1Y = (o] = PRSP 16
Table 1-2: CSV EXAMPIES ..ttt e e e e e e e e e e e e e e e e e e anas 17
Table 1-3: Namespace DefiNitioNS...........ooiiiiiiiiiie e 18
Table 1-4: Schema-related INformation ... 19
Table 1-5: Default Namespaces for the AV Specifications............ccccvvieiiiiiiiiiiiie e 20
Table 2-1: ADDIEVIALIONS ... e ) 25
Table 2-1: Properties iN XML .......oeeeeiieiiiiiiiiiiiiieeeeeeeeeeeeeeeeseeeeeaaeessssssssssssssssssssssssssssssssssssseneshPhnsennns 27
Table 2-2: State Variables ... A e 33
Table 2-3: allowedValuelist for the DataTypelD argument...........ccceeeeevevievveeeeee Bt eeeeee e 35
Table 2-4: Allowed Elements in <StateEvent> Element ... 36
Table 2-5: Eventing and Moderation.................ueeeveiiieieieieieiiiiieieieieieienenoss e deeeeierninieienreinnn. 41
Table 2-6: o 1o o - S S 41
Table 2-7: Arguments for GetSortCapabilitiOS()..........ccueeuueeeeee e A Tedteiee e e eeece e e 42
Table 2-8: Error Codes for GetSortCapabilitieS().........uvuwewpe fidmei it 43
Table 2-9: Arguments for GEtPropertyLiSt() «....uuueeueeeeee e et 43
Table 2-10: Error Codes for GetPropertyLiSt() ..... ..o teruee it itee ettt 44
Table 2-11: Arguments for GEIAIOWEAVAIUES() ...vec il e e aaea e 44
Table 2-12: Error Codes for GetAllowWedValUES()..........cccuueiueiiiii it 45
Table 2-13: Arguments for GetStateUpdateld() .........cuuieccuueeeieee et 46
Table 2-14: Error Codes for GetStatepAAteID() .......ccouueeicuiiieiii ittt 46
Table 2-15: Arguments for BrowseRecordSCheaUIES() .......uuuuuueeiiieeciiieiiee e et 46
Table 2-16: Error Codes for BrowseRecordSCReAUIES() ..........couiicueiiiiiiiiiiiiie e 50
Table 2-17: Arguments for BrowSERECOIATASKS() «uueueeeieeueeeeeieee e ettt e aeaa e 51
Table 2-18: Error Codes/for BrowSeREeCOrdTASKS() ...uuuuuuieruiiiaiiieiiee ettt 52
Table 2-19: Arguments for CreateRecordSCREAUIE() .........uueeeieeiiiieciieeiie e 53
Table 2-20: Etror' Codes for CreateRecordSChedUIB() ........c.ciuuiiiceiiieiiiiciiie e 54
Table 2-21: Arguments for Delete RecordSCREAUIE() .......ccuuueeeieeeieieiieeee et 55
Table 2-22; Error Codes for DeleteRecordSChedUIE().........c.ciuuiiiieiiiiiiiiiiite e 55
Table2-23: Arguments for GetRecOrdSChEAUIE() .........ccccuuueeeieee ettt 56
Table 2-24: Error Codes for GefRecordSCheUIE() .........uouueiiiiiiiiiiiiii ettt 56
—Tabte 2=25  ATQUMENTS fOr ENMaDIERECOTOSTITEUMIE s isisrsss oo s ssrsis oo irirrs s 57
Table 2-26: Error Codes for EnableRecordSChedUIB()............ocuuiiceiiieiiiiiiiiie e 57
Table 2-27: Arguments for DisableRecordScheauIE() ..........uuuuuiiiiiecciieiiiee et 58
Table 2-28: Error Codes for DisableRecordSCREAUIE() .........ciuuiiicieiiiiiiiiciie e 58
Table 2-29: Arguments for DeleteRECOIATASK() . uuuuueeeeiiaeciieiiee e et eeee e e e e e 59
Table 2-30: Error Codes for DeleteRECOIATASK().....cuuuiuuieiiiiiiii ittt 59
Table 2-31: Arguments for GEIRECOIATASK() c.uuuuveeeieeeeeieeiieeie ettt e e e e eeaaaeea e 60
Table 2-32: Error Codes for GefRECOIMATASK() «...uveiueiiieieiiee ittt ettt 60
Table 2-33: Arguments for EnableReCOrdTasK() .......uuuuiuecuueeeieeeee it e e e eeee e e e e esraaeaaae s 61



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © ISO/IEC:2008(E) -7-

Table 2-34: Error Codes for EnableReCOrdTasK() ... .uuuuuueeuiiiieiiiiieii ettt 61
Table 2-35: Arguments for DiSableREeCOIATASK() «-vveeeeeeiaeeee e a e 62
Table 2-36: Error Codes for DiSableReCOrdTaSK() ....uuuuiuueeeiiiieie ittt 62
Table 2-37: Arguments for ReSEIRECOIATASK() . uuuueeeeaiaaeeeee e ee et e e e e e e e e eeeaae s 63
Table 2-38: Error Codes for ReSetReCOIATASK().....uuuuuiiueeeiiiiiiee ittt 63
Table 2-39: Arguments for GetRecordSchedule CONlICES() «.eeeweaeiiiaaeeeei e 64
Table 2-40: Error Codes for GetRecordSchedule CONMlCES() «...uvvuuiuumeiiiiieiiiiiei e 64
Table 2-41: Arguments for GetRecordTasSkCONMIICIS() ....ceeuiveeeiiiiiieiiiiiieeeiiieee e SO 65
Table 2-42: Error Codes for GetRecordTaskCONMlCIS() ...vvveieueeeiiiiieeiiiiiiiieiiieeee e Db 65
Table 2-43: Common Error COAES .......ooiiiiiiiiiiiiie it D 66
Table 2-44: recordTask State Timeline.........ccccoceviiiiiniiiiiiie e B e 76
Table 2-45: Example 1: Fewer recordSchedule instances than the Number of Supported Priority
LBVEIS. .o e e 77
Table 2-46: Example 2: More recordSchedule instances than the Numbef of Supported Priority
LEVEIS. i T N e 78
Table 2-47: Existing recordSchedule PriOFtIES ..........cuiiiiiiiciieee e SNt 79
Table 2-48: desiredPriority Property Set 10 “RS-C’......coooveiiitee 5diniii e 79
Table 2-49: desiredPriority Property Set to “HIGHEST”, *LI)HI”, OF “RS-A” ..cccvviiviiiiiiiiiiiieeiens 79
Table 2-50: desiredPriority Property Set to “LOWEST L3 LOW?, or “RS-B’ ......vvvvveeeeeeesciinennn 80
Table 2-51: desiredPriority Property Set10 “RS-C .. it 80
Table B-1: Base PropertiesS OVEIVIEW ............ et e e e ae e e e e e e e 124
Table B-2: allowedValueList for the classSProperty........ oo 125
Table B-3: PriOrity Properti€s ........ ot e et e et e e e e e e e e e e e e e e e nneees 126
Table B-4: allowedValueList for the-priority PrOPErty ..........cooiccciiiiiiiee e 127
Table B-5: Primary allowedValueList for the desiredPriority Property........cccccceeccvveeeeeeeeecccinnnen. 128
Table B-6: Additional allowedValuelList for the desiredPriority Property ........cccccceeeevieccvieeenaennn. 129
Table B-7: allowedYaluelList for the desiredPriority@type Property.........ccooveeeeeeieicciieeeeeeeeeeenns 130
Table B-8: OUutpULICONLIOl PrOPEITIES ...ttt e e e e e e e e e e 130
Table B-9: desifedRecordQuality EXamMPIE ......ooi i 132
Table B-10: allowedValuelList for the desiredRecordQuality Property .........cccccvveeeiiiieeeiiieenenns 133
Table B allowedValuelList for the desiredRecordQuality@type Property.........ccccoceeeiiiieeennnns 134
Table B-12: Content Identification Related Properties ...........ooo oo, 134
Table B-13: allowedValuel.ist for the scheduledChannellD@type Property ........ccccccecvveeveeeeeiecnnnns 136
Table B-14: Matching Content Criteria Properties ...........couveeiiiiciiiiieee e ccceeeeee e e e 137
Table B-15: allowedValuelList for the matchingName@type Property ........ccccccvveeeiiiieiiiiieenenns 138
Table B-16: allowedValuelList for the matchingID@type Property .........cccoueeiiiiieeeiiiieee e 139
Table B-17: Matching Qualifying Criteria Properties ..o 140

Table B-18:

Table B-19:

allowedValuel.ist for the matchingRatingLimit Property Using the MPAA Rating
System (matchingRatingLimit@type = “MPAA.ORG”) .....cocecccveeeeeie et 142

allowedValuel.ist for the matchingRatingLimit Property Using the RIAA Rating
System (matchingRatingLimit@type = “RIAA.ORG”) ..c.cceeeeeecciiieeeie e eeeeiieieeea e 142



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

Table B-20:

-8- 29341-4-14 © ISO/IEC:2008(E)

allowedValuelList for the matchingRatingLimit Property Using the ESRB Rating

System (matchingRatingLimit@type = “ESRB.ORG”).....ceuiiieiiieieiae e 142
Table B-21: allowedValuelList for the matchingRatingLimit Property Using the TVGUIDELINES

Rating System (matchingRatingLimit@type = “TVGUIDELINES.ORG”).......cccccceuu... 142
Table B-22: allowedValuelList for the matchingRatingLimit@type Property ........ccccccveeeeiiienennnns 143
Table B-23: allowedValuelList for the matchingEpisodeType Property .........ccccveeeiiiieeeiiiieeeenns 144
Table B-24: Content Control Properties ..............oooii e 144
Table B-25: allowedValuel.ist for the durationLimit@effect Property.........cccovceeeeeeeeccciiieeeeeeeeeeenns 147
Table B-26: Storage Related Properties ..........ovviiiiiiiiiiiiie e D 148
Table B-27: Schedule State Properties ... A 149
Table B-28: allowedValuelist for the scheduleState Property ........cccccceeevecciieeeieeeieieecee M, 150
Table B-29: allowedValuel.ist for the scheduleState@currentErrors Property .....q b eeeeeeeeienne. 150
Table B-30: Statistics Properties........ccccccovveciiiieiieeiicciieiee e T 151
Table B-31: Task General Properties. ... s N 152
Table B-32: Task Content Identification Properties..........ccuuueeveeeeee M e, 153
Table B-33: recordQuality EXamMPIE .....oooooiiiieeiee e et a e 156
Table B-34: allowedValuelList for the recordQuality Property,c.. 5. .o 157
Table B-35: Task Matched Content Criteria Properties . s dec oo 157
Table B-36: Task Matched Qualifying Criteria Properti€s ...........covueieiiiieiiiiiie e 158
Table B-37: Task Matched Content Control Properti€s ..........cooooiiiiiiiiei e 159
Table B-38: State Related Properties.............. i e 161
Table B-39: allowedValueList for the faskSTate Property ... 162
Table B-40: allowedValueList for the faskState Property.........ccceeeiiieeiiiiiieiiiieee e 163
Table B-41: allowedValuelList for the-faskState@phase Property..........cccooveeeiiiieeeiiiieee e 164
Table B-42: allowedValueList(for'the taskState@xxX Properties ..........coouocoeeeieeeiiicciiieee e 167
Table C-1: Class Properties Overview for recordScheduleParts usage..........cccceevceeeeinieeeennne. 177
Table C-2: Class Properties Overview for recordSchedule usage ............cccoovveeeeiniieeeiniieeeeenne, 180
Table C-3: Class Properties Overview for recordTask USAQE .........c.eeeeurueeeeiiieeeeiiiiee e 184
Table C-4: objeCt Base Class Properties .........oo oo 188
Table C-5: object.recordSchedule Base Class Properties ........cc..eeevviioiiiiiieiiee e 189
Table C-6: object.recordSchedule.direct Class Properties. ... 190
Table C-7: object.recordSchedule.direct. manual Class Properties..........ccccccveeeiiiiiiiiiee e 191
Table C-8: object.recordSchedule.direct.cdsEPG Class Properties ..........cccccoeeiiiiiiiieeiee s 192
Table C-9: object.recordSchedule.direct.cdsNonEPG Class Properties..........ccccccoeeeeiennnnnnnnnnes 193
Table C-10: object.recordSchedule.direct.programCode Class Properties............ccccoeeieeeiinnnne. 193
Table C-11: object.recordSchedule.query Class Properties ..........ccooooviiiiiiiieee e 194
Table C-12: object.recordSchedule.query.contentName Class Properties.........cooocceeieeriinnneee 195
Table C-13: object.recordSchedule.query.contentID Class Properties..........cccccoiiiiiiiiiiieeniees 197
Table C-14: object.recordTask Base Class Propertie€s .........coooiooeiiiieaiiiiiiiieeee e 199



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © ISO/IEC:2008(E) -9-

LIST OF FIGURES

Figure 1: Creating @ NEW r@COrASCAEAUIE ............uuueeeeeeee ettt e e e e e e et eaa e e e e 31
Figure 2: Capability ChECK. .........eeiiiiiie e e e e e e e e e e e e e e e e eannes 32
Figure 3: BrowSe reCOIASCREAUIE. ...........eeiiiiiiiii ittt 32
Figure 4: Delete @ reCOrdSCREAUIE ............oiiiuiiiiiie ettt 32
Figure 5: A Full-Featured State Diagram...........ooo i 68
Figure 6: A Minimal-Implementation State Diagram............ccccuiiiiiiiiiiiie e i) 73
Figure 7: Class hierarchy for the ScheduledRecording SErvice..........ccoovviiiiiiiiiiiieceeeen W 174



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

-10 - 29341-4-14 © ISO/IEC:2008(E)

INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 4-14: Audio Video Device Control Protocol — Level 2 —
Scheduled Recording Service
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ISO (International Organization for Standardization) and IEC (International Electrotechnical Commissign)) form
the specialized system for worldwide standardization. National bodies that are members of 1SO. or IEC
participate in the development of International Standards. Their preparation is entrusted to\ technical
committees; any ISO and IEC member body interested in the subject dealt with may partieipate in this
preparatory work. International governmental and non-governmental organizations liaising with 1ISO and IEC
also participate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC
1. Draft International Standards adopted by the joint technical committee are circutated to national bodies for
voting. Publication as an International Standard requires approval by at least/756.% of the national bodies
casting a vote.

The formal decisions or agreements of IEC and ISO on technical matters_express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each ¢eshnical committee has representation
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted
by IEC and ISO member bodies in that sense. While all réasonable efforts are made to ensure that the
technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held responsible for
the way in which they are used or for any misinterpretation.by*any end user.

In order to promote international uniformity, IEC and48O member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum™extent possible in their national and regional publications.
Any divergence between any ISO/IEC publication'and the corresponding national or regional publication should
be clearly indicated in the latter.

ISO and IEC provide no marking procedufe) to indicate their approval and cannot be rendered responsible for
any equipment declared to be in conformity with an ISO/IEC publication.

All users should ensure that theys/have the latest edition of this publication.

No liability shall attach to IEC ‘or ISO or its directors, employees, servants or agents including individual
experts and members of the€ir technical committees and IEC or ISO member bodies for any personal injury,
property damage or other.damage of any nature whatsoever, whether direct or indirect, or for costs (including
legal fees) and expenses’arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or
any other IEC, ISO(or)ISO/IEC publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensablé\for the correct application of this publication.

IEC and ISQ draw attention to the fact that it is claimed that compliance with this document may involve the use of
patents a$§ indicated below.

ISO and'IEC take no position concerning the evidence, validity and scope of the putative patent rights. The holders
of’the'putative patent rights have assured IEC and ISO that they are willing to negotiate free licences or licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,

the statements of the holders ot the putative patent rights are registered with [EC and [50.

Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Intel Corporation

Standards Licensing Department
5200 NE Elam Young Parkway
MS: JFS-98

USA - Hillsboro, Oregon 97124

Microsoft Corporation has informed IEC and ISO that it has patent applications or granted patents as listed below:
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6101499 / US; 6687755 / US; 6910068 / US; 7130895 / US; 6725281 / US; 7089307 / US; 7069312 / US;
10/783 524 /US

Information may be obtained from:
Microsoft Corporation
One Microsoft Way
USA — Redmond WA 98052

Philips International B.V. has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:
Philips International B.V. — IP&S

High Tech campus, building 44 3A21
NL — 5656 Eindhoven

NXP B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:
NXP B.V. (NL)

High Tech campus 60
NL — 56656 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

Hewlett Packard Company has informed IEC and ISO that it<has patent applications or granted patents as listed
below:

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 or granted patents.
Information may be obtained from:

Digital Media-Business, Samsung Electronics Co. Ltd.
416 Maetan<3.Dong, Yeongtang-Gu,
KR — Suwen City 443-742

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. IEC and ISO shall not be held responsible for identifying any or all such patent
rights.

ISQ/IEC 29341-4-14 was prepared by UPnP Implementers Corporation and adopted, under the PAS procedure, by

joint technical committee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies of
ISO and IEC

The list of all currently available parts of the ISO/IEC 29341 series, under the general title Universal plug and play
(UPnP) architecture, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies, and the voting results may be
obtained from the address given on the second title page.
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ORIGINAL UPNP DOCUMENTS
(informative)

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.
The following table indicates the original UPnP document titles and the corresponding part of ISO/IEC 29341:

HPeD D

Tkl
or T ooctumentTite

UPNP Device Architecture 1.0

UPnP Basic:1 Device

UPNP AV Architecture:1

UPnP MediaRenderer:1 Device
UPNP MediaServer:1 Device

UPnP AVTransport:1 Service

UPNP ConnectionManager:1 Service
UPNP ContentDirectory:1 Service
UPNP RenderingControl:1 Service
UPnP MediaRenderer:2 Device
UPNP MediaServer:2 Device

UPnP AV Datastructure Template:1
UPnP AVTransport:2 Service

UPnP ConnectionManager:2 Service
UPnP ContentDirectory:2 Service
UPNP RenderingControl:2 Service
UPNP ScheduledRecording:1

UPnNP DigitalSecurityCamera:1 Device

UPNP DigitalSecurityCameraMotionlmage:1 Service

UPnNP DigitalSecurityCameraSettings:1 Service

UPNP DigitalSecurityCameraStilllmage:1 Service

UPnP HVAC_System:1 Device

UPNnP HVAC_ZoneThermostat: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:4 Service
UPnP HVAC_UserOperatingMode:1 Service
UPNP BinaryLight: 1-Device

UPNnP DimmableLight:1 Device

UPNP Dimming:1 Service

UPNP SwitchPower:1 Service

UPNP InternetGatewayDevice:1 Device
UPnP LANDevice:1 Device
UPnP,WANDevice:1 Device
UPnP/WANConnectionDevice:1 Device
UPNP WLANAccessPointDevice:1 Device
UPnP LANHostConfigManagement:1 Service
UPNP Layer3Forwarding:1 Service

UPnP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlnterfaceConfig:1 Service
UPnP WANDSLLinkConfig:1 Service

UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service

1ICOUEC- 920244 Dok
TOOUNMCCZI9%9 T rart

ISO/IEC 29341-1
ISO/IEC 29341-2
ISO/IEC 29341-3-1
ISO/IEC 29341-3-2
ISO/IEC 29341-3-3
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISO/IEC 29341-4-2
ISO/IEC 29341-4=3
ISO/IEC 29341-4-4
ISO/IEC 29341-4-10
ISO/IEC29841-4-11
ISO/IEC-29341-4-12
ISQ/IEC"29341-4-13
ISO/IEC 29341-4-14
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
ISO/IEC 29341-6-2
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 29341-7-1
ISO/IEC 29341-7-2
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-8-1
ISO/IEC 29341-8-2
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12
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
ISQ/IFC 29341-8-18

UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnNP Printer:1 Device

UPnP Scanner:1.0 Device

UPnP ExternalActivity:1 Service
UPnP Feeder:1.0 Service

UPnP PrintBasic:1 Service

UPnP Scan:1 Service

UPnP QoS Architecture:1.0

UPnP QosDevice:1 Service

UPNnP QosManager:1 Service

UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2

UPnP QOS v2 Schema Files

ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1
ISO/IEC 29341-9-2
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
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 29341-11-2
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UPnP Document Title

UPnP QosDevice:2 Service

UPNnP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUIClientDevice:1 Device
UPnP RemoteUIServerDevice:1 Device
UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPNP DeviceSecurity:1 Service

UPnP SecurityConsole:1 Service

ISO/IEC 29341 Part

ISO/IEC 29341-11-10
ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-12-1

ISO/IEC 29341-12-2

ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
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1 Overview and Scope

This service definition is compliant with the UPnP Device Architecture version /.0. It defines a service type
referred to herein as ScheduledRecording service.

1.1 Introduction

The ScheduledRecording service is a UPnP service that allows control points to schedule the recording of

content. Generally, this content 1s 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 recordSchedule instances:

e Browse a list of recordTask instances, stored by the ScheduledRecording service. The
ScheduledRecording service may create zero or more recordlask 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 of recordScheduleox%ecordTask 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 providé\Electronic Program Guide (EPG) features to allow users to
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 amieng 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 recordSchédule represents user-level instructions to perform recording operations. Generally, a user
constructs his instructions to a ScheduledRecording service via a control point that invokes UPnP actions that
affect the list of réeordSchedule instances. In all cases, the ScheduledRecording service MUST be able to
describe discrefe . recording operations for a recordSchedule through a list of associated recordTask instances. A
recordTaskean 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 seléctively enabled or disabled.

Thiswservice template does not address:

e Implementations where the ScheduledRecording service and 1ts associated ContentDirectory service are
not co-located in the same device.

1.2 Notation

e In this document, features are described as Required, Recommended, or Optional as follows:

The key words “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,” “SHOULD,”
“SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL” in this specification are to be
interpreted as described in [RFC 2119].

In addition, the following keywords are used in this specification:
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PROHIBITED - The definition or behavior is an absolute prohibition of this specification. Opposite of
REQUIRED.

CONDITIONALLY REQUIRED — The definition or behavior depends on a condition. If the specified
condition is met, then the definition or behavior is REQUIRED, otherwise it is PROHIBITED.

CONDITIONALLY OPTIONAL — The definition or behavior depends on a condition. If the specified
condition is met, then the definition or behavior is OPTIONAL, otherwise it is PROHIBITED.

These keywords are thus capitalized when used to unambiguously specify requirements over protocol

amd appiication features and- betavior thataffect the mteroperabitity amd security of Tmpiementatiorns:
When these words are not capitalized, they are meant in their natural-language sense.

e  Strings that are to be taken literally are enclosed in “double quotes”.
e  Words that are emphasized are printed in italic.

e Keywords that are defined by the UPnP AV Working Committee are printed using the foram character
style.

e Keywords that are defined by the UPnP Device Architecture are printed using th@ arch character style.

6,9

e A double colon delimiter, “::”, signifies a hierarchical parent-child (parentzchild) relationship between
the two objects separated by the double colon. This delimiter is used in multiple contexts, for example:
Service::Action(), Action()::Argument, parentProperty::childProperty-

1.2.1 Data Types

This specification uses data type definitions from two different soutees. The UPnP Device Architecture defined
data types are used to define state variable and action argument data types [DEVICE]. The XML Schema
namespace is used to define property data types [XML SCHEMA-2].

For UPnP Device Architecture defined Boolean data typesSit 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 MUST be accepted. Nevertheless, it is strongly RECOMMENDED that all

state variables and output arguments be represented as “0” and “1”.

For XML Schema defined Boolean data typesyit is strongly RECOMMENDED to use the value “0” for false,
and the value “/” for true. However, when used as input properties, the values “false”, “true” may also be
encountered and MUST be accepted/Nevertheless, it is strongly RECOMMENDED that all properties be

represented as “0”” and “/”.

1.2.2 Strings Embedded in Other Strings

Some string variables-and/arguments described in this document contain substrings that MUST be independently
identifiable and extractable for other processing. This requires the definition of appropriate substring delimiters
and an escaping/meehanism 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 Section 1.3.1, “Comma Separated Value (CSV) Lists”) and property values in search criteria strings.
Escaping eonventions use the backslash character, “\” (character code U+005C), as follows:

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

1. represented as “\,” in individual substring entries in CSV lists
2. not escaped in search strings
c. Double quote (“*”) is
1. notescaped in CSV lists
2. not escaped in search strings when it appears as the start or end delimiter of a property value

cc\””

3. represented as in search strings when it appears as a character that is part of the property value

1.2.3 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 [EBNF].
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1.2.3.1 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' are
terminal strings and MUST appear literally in valid strings. Character sequences between (*comment
delimiters*) are English language definitions or 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:

Table 1-1:  EBNF Operators

Operator = Semantics

Pi= definition — the non-terminal 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 for the 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 MUST occur at least once and MAY
occur more times.

[ ] optional — the expression between the brackets is optional,

() grouping — groups the expressions between the parentheses.

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

1.3 Derived Data Types

This section defines a derived data type that is représented as a string data type with special syntax. This
specification uses string data type definitions thatoriginate from two different sources. The UPnP Device
Architecture defined string data type is used‘tp‘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 applies to
both string data types.

1.3.1 Comma Separated Value (CSV) Lists

The UPnP AV services usé.sfate variables, action arguments and properties that represent lists — or one-
dimensional arrays — oflvaluies. The UPnP Device Architecture, Version 1.0 [DEVICE], does not provide for
either an array type or@ list type, so a list type is defined here. Lists MAY either be homogeneous (all values are
the same type) orh€ferogeneous (values of different types are allowed). Lists MAY also consist of repeated
occurrences of hemogeneous 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
heteregeneous 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. If the number of values in the heterogeneous list is too large to show each type individually,
that variable type is represented as CSV (heterogencous), and the variable description includes additional

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 ({x, y, z}), where x, y and z are the
types of the individual values in the subsequence and the subsequence MAY be repeated zero or more times.

e A listis represented as a string type (for state variables and action arguments) or xsd:string type (for
properties).
e Commas separate values within a list.

e Integer values are represented in CSVs with the same syntax as the integer data type specified in
[DEVICE] (that is: optional leading sign, optional leading zeroes, numeric ASCII)

e 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 data type values specified in [DEVICE]: 0,
false, no, 1, true, yes.
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e Boolean values are represented in property CSVs as either “0” for false or “/” for true. These values are
a subset of the defined Boolean data type values specified in [XML SCHEMA-2]: 0, false, 1, true.

e Escaping conventions for the comma and backslash characters are defined in Section 1.2.2, “Strings
Embedded in Other Strings”.

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

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

Table 1-2: CSV Examples

Type refinement Value Comments

of string

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

CSV (xsd:string) criteria.

CSV (int) or “1,-5,006,0,+7” List of 5 integers.

CSV (xsd:integer)

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

CSV (xsd:Boolean)

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

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

CSV (i4,string,ui2) “-29837, string with leading blanks,0” Note that the second value

or CSV (xsd:int, is “ string with leading

xsd:string, blanks”

xsd:unsignedShort)

CSV (i4) or “3,4” Illegal CSV. 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: a name string, a
department string and
years-of-service ui2 or a
name xsd:string, a
department xsd:string and
years-of-service
xsd:unsignedShort.

1.4 Management of XML Namespaces in Standardized DCPs

UPnP specitications make extensive use of XML namespaces. This allows 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 of 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 namespace. 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 nof the name of
the namespace. The namespace name is, or should 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
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XML documents. The namespace prefix, however, in formal XML usage, is defined only in an XML document.
It must be locally unique to the document. Any valid XML no-colon-name may be used. And, in formal XML
usage, no two XML documents are ever required to use the same namespace prefix to refer to the same
namespace. The creation and use of the namespace prefix was standardized by the W3C XML Committee in
[XML-NMSP] 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.

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 prefixeshave
meaning, beyond a single XML document, to all of its text, XML examples, and certain string-valued properties.
This expansion of scope does not supercede XML rules for usage in documents, it only augments and
complements them in important contexts that are out-of-scope for the XML specifications.

All of the namespaces used in this specification are listed in the Tables “Namespace Definitions™ and “Schema-
related Information”. For each such namespace, Table 1-3, “Namespace Definitions” gives'abrief description of
it, its name (a URI) and its defined “standard” prefix name. Some namespaces included-in these tables are not
directly used or referenced in this document. They are included for completeness toaccommodate those
situations where this specification is used in conjunction with other UPnP specifications to construct a complete
system of devices and services. The individual specifications in such collections-all use the same standard prefix.
The standard prefixes are also used in Table 1-4, “Schema-related Information™, to cross-reference additional
namespace information. This second table includes each namespace’s valid XML document root elements (if
any), its schema file name, versioning information (to be discussed in.more detail below), and links to the entries
in the Reference section for its associated schema.

The normative definitions for these namespaces are the documents referenced in Table 1-3. The schemas are
designed to support 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 result, 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 specifications, but the schemas will
still be informative, supporting documents; Some schemas might become normative in future versions of the
specifications.

Table 1-3:  Namespace Definitions

Standard

Name- Normative Definition
space Document

Prefix Namespace Name Namespace Description Reference
AV Working Committee defined namespaces

av: umn:schemas-upnp-org:av:av Common data types for use in AV [AV-XSD]
schemas

avs; urn:schemas-upnp-org:av:avs Common structures for use in AV [AVS-XSD]
schemas

avar T SCHTIAS-UPTP-0Tg av avar DAtastrucTure T empate fAVDTY

avt-event: | urn:schemas-upnp-org:metadata-1-0/AVT/ Evented LastChange state variable for [AVT]
AVTransport

didl-lite: urn:schemas-upnp-org:metadata-1-0/DIDL- Structure and metadata for [CDS]

Lite/ ContentDirectory

res-event: | urn:schemas-upnp-org:metadata-1-0/RCS/ Evented LastChange state variable for [RCS]
RenderingControl

SIS: urn:schemas-upnp-org:av:srs Metadata and structure for [SRS]
ScheduledRecording

srs-event: | urn:schemas-upnp-org:av:srs-event Evented LastChange state variable for [SRS]
ScheduledRecording
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Standard
Name- Normative Definition

space Document
Prefix Namespace Name Namespace Description Reference

upnp: urn:schemas-upnp-org:metadata-1-0/upnp/ Metadata for ContentDirectory [CDS]

Externally defined namespaces

dc: http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd: http://www.w3.0rg/2001/XMLSchema XML Schema Language 1.0 [XML SCHEMA-1]
[XML SCHEMA-2]
xsi: http://www.w3.0rg/2001/XMLSchema- XML Schema Instance Document schema | Sections 2.6 & 3.2.7 of
instance [XML SCHEMA-1]
xml: http://www.w3.org/XML/1998/namespace The “xml:” Namespace [XML-NS]

Table 1-4: Schema-related Information

Standard Relative URI and File
Name- Name

space e Form 1
Prefix e Form 2 Valid Root Element(s) Schema Reference

AV Working Committee Defined Namespaces

av: o av-vn-yyyymmdd.xsd n/a [AV-XSD]

e av-vn.xsd

avs: o avs-vn-yyyymmdd.xsd <Features> [AVS-XSD]

e avs-vn.xsd <stateVariableValuePairss

avdt: e avdt-vn-yyyymmdd.xsd <AVDT> [AVDT]

e avdt-vn.xsd

avt-event: |e avt-event-va-yyyymmdd.xsd | <Event> [AVT-EVENT-XSD]

e avt-event-van.xsd

didl-lite: | e didl-lite-vn-yyyymmdd.xsd | <PIDL-Tite> [DIDL-LITE-XSD]

o didl-lite-vn.xsd

rcs-event: | e res-event-vi-yyyymmdd.xsd sEvent> [RCS-EVENT-XSD]

e rcs-event-va.xsd

Srs: o srs-vn-yyyymmdd.xsd <srs> [SRS-XSD]

e srs-vn.xsd

srs-event: | e srs-eventsvr-yyyymmdd.xsd | <StateEvent> [SRS-EVENT-XSD]

e srsevent-vn.xsd

upnp: o\ Jupnp-vn-yyyymmdd.xsd n/a [UPNP-XSD]

¢ upnp-va.xsd

Externally Defined Namespaces

dos Absolute URL: http://dublincore.org/schemas/xmls/simpledc20021212 xsd [DC-XSD]

xsd: n/a <schema> [XMLSCHEMA-XSD]
Xsi: n/a n/a

xml: n/a [XML-XSD]

1.4.1 Namespace Prefix Requirements

There are many occurrences in this specification of string data types that contain XML names (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 MUST use the standard namespace prefixes as
declared in Table 1-3. In order to properly process the XML documents described herein, control points and
devices MUST use namespace-aware XML processors [ XML-NMSP] for both reading and writing. As allowed
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by [XML-NMSP], 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 MUST be able to correctly process any valid XML instance document, even when it
uses a non-standard prefix for ordinary XML names. 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
specifications. Also, each individual specification may assume a default namespace for its descriptive text. In that
case, names from that namespace may appear with no prefix.

Theassumeddefauit mamespace; f any; forcach BPnP-AV-specificationm s givernr i Table =5 “Defautt
Namespaces for the AV Specifications”.

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

Table 1-5:  Default Namespaces for the AV Specifications

AV Specification Name Default Namespace Prefix

AVTransport:2 avt-event:
ConnectionManager:2 n/a
ContentDirectory:2 didl-lite:
MediaRenderer:2 n/a
MediaServer:2 n/a
RenderingControl:2 rcs-event:
ScheduledRecording:1 sts:

1.4.2 Namespace Names, Namespace Versioning and Schema Versioning
Each namespace that is defined by the AV Working-Committee is named by a URN.

In order to enable both forward and backward\compatibility, the UPnP TC has established the general policy that
namespace names will not change with new-versions of specifications, even when the specification changes the
definition of a namespace. But, namespaces still have version numbers that reflect definitional changes. Each
time the definition of a namespace is ‘ehanged, the namespace’s version number is incremented by one.
Therefore, namespace version infermation must be provided with each XML instance document so that the
document’s receiver can propetly understand its meaning. This is achieved by the following rules:

e Every release of.a schema is identified by a version number and date of the form “n-yyyymmdd”, where
n corresponds.te’the namespace definition version number and yyyymmdd is the year, month and day in
the Gregoriancalendar that the schema is released.

For gxample, the new version numbers of the pre-existing “DIDL-Lite” and “upnp” schemas are “2”.
Versions for new schemas, such as “srs” are “1”.

For each schema, the version-date will appear in two places:

1. Inthe schema file name, according to the naming structure shown in Table 1-4, “Schema-related
Information”.

2. As the value of the version attribute of each schema’s schema root element.

Namespaces are referenced in both schema and XML instance documents by namespace name. The namespace
name appears as the value of an xm1lns attribute. The xmlns attribute also declares a namespace prefix that will
be used to qualify names from each namespace. Schemas are referenced in both schema and XML instance
documents by URI in the schemaLocation attribute. See section 1.4.3, “Namespace Usage Examples” . Two
different forms of URI are available, each with a different meaning. All UPnP AV-defined schema URIs share a
common base path of “http://www.upnp.org/schemas/av/”. Each schema URI has two unique relative forms (see
Table 1-4, “Schema-related Information’), according to which version of a namespace and its representative
schema is of interest. The allowed relative URI forms are:

1. schema-root-name “-v” version-date
where version-date is a full version-date of the form n-yyyymmdd. This form references the schema
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whose “root” name (typically the standardized prefix name used for the namespace that the schema
represents) and version-date match schema-root-name and version-date, respectively.

2. schema-root-name “-v” version
where version is an integer representing the namespace’s version number. This form references the most
recent version of the schema whose root name and namespace version number match schema-root-name
and the version, respectively.

Usage rules for schema location URIs are as follows:

s Al insmance documents, WiCHIST generated by a Service of a controt point, MUST use Form T
e All UPnP AV published schemas that reference other UPnP AV schemas will also use Form 1.

e Validation of XML instance documents in UPnP AV systems potentially serves two purposes. The“first
is based on standard XML and XML Schema semantics: the document’s creator asserts that the
document is syntactically correct with respect to the referenced schema. The receiving processor can
confirm this with a validating parser that uses the referenced schema(s). The second is.based on UPnP
AV namespace semantics. The receiving processor knows that the XML instance dééument is supposed
to conform to one or more specific UPnP AV specifications. Since the second context is actually the
more important context for instance document processing, the receiving processor MAY validate the
instance document against any version of a schema that satisfies its needs.jivassessing the acceptability
of the received instance document.

1.4.3 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§ingle occurrence of the attribute can declare
the location of one or more schemas. The schemaLocat ion\attribute value consists of a whitespace separated
list of values: 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.

Example 1:

Sample DIDL-Lite XML Document. This document assumes version-date 2-20060531 of the “didl-lite:”
namespace/schema combination and (a possible later) version 2-20061231 of “upnp:”. The lines with the gray
background show how to express this versioning information in the instance document.

<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purltorg/dc/elements/1.1/"
xmlns="urn:schemas-upnhp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http+//wWww.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="
urn: schemas<-dpnp-org:metadata-1-0/DIDL-Lite/
http: //www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
httpp/l/www.upnp.org/schemas/av/upnp-v2-20061231.xsd">
<item'id="18" parentID="13" restricted="0">
&/item>
&/DIDL-Lite>

Example 2:

Sample srs XML Document. This document assumes version 1-20060531 of the “srs:” namespace/schema
combination. Again, the lines with the gray background show how to express this versioning information in the
instance document.

<?xml version="1.0" encoding="UTF-8"7?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal.ocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd" >
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</srs>

1.5 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or properties, their assigned names
and XML representation MUST follow the naming conventions and XML rules as specified in [DEVICE],
Section 2.5, “Description: Non-standard vendor extensions”.

1.6 References

This section lists the normative references used in the UPnP AV specifications and includes the tag inside square
brackets that is used for each such reference:

[AVARCH] — AVArchitecture: 1, UPnP Forum, June 25, 2002.
Available at: http://www.upnp.org/specs/av/UPnP-av-AV Architecture-v1-20020625.pdf.

[AVDT] — AV DataStructure Template: 1, UPnP Forum, May 31, 2006.
Avalilable at: http:// www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1-20060531.pdf:
Latest version available at: http://www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1.pdf.

[AVDT-XSD] — XML Schema for UPnP AV Datastructure Template: 1, UPnP ForuthyMay 31, 2006.
Avalilable at: http://www.upnp.org/schemas/av/avdt-v1-20060531.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avdt-v1.xsd.

[AV-XSD] — XML Schema for UPnP AV Common XML Data Types, UPNB Forum, May 31, 2006.
Available at: http:// www.upnp.org/schemas/av/av-v1-20060531.xsd.
Latest version available at: http://www.upnp.org/schemas/av/av-vlxXsd.

[AVS-XSD] — XML Schema for UPnP AV Common XML Structures, UPnP Forum, May 31, 2006.
Avalilable at: http://www.upnp.org/schemas/av/avs-v1-20060531.xsd.
Latest version available at: http://www.upnp.org/schemasfav/avs-v1.xsd.

[AVT] — AVTransport:2, UPnP Forum, May 31, 2006:
Avalilable at: http://www.upnp.org/specs/av/UPnR=av-AV Transport-v2-Service-20060531.pdf.
Latest version available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Service.pdf.

[AVT-EVENT-XSD] — XML Schema for A¥Transport:2 LastChange Eventing, UPnP Forum, May 31, 2006.
Auvailable at: http://www.upnp.org/schémas/av/avt-event-v2-20060531.xsd.
Latest version available at: http:// wwwipnp.org/schemas/av/avt-event-v2.xsd.

[CDS] — ContentDirectory:2, 1IJPaP Forum, May 31, 2006.
Avalilable at: http:// www.upnp.erg/specs/av/UPnP-av-ContentDirectory-v2-Service-20060531.pdf.
Latest version available at: http:// www.upnp.org/specs/av/UPnP-av-ContentDirectory-v2-Service.pdf.

[CM] — ConnectionMdnager:2, UPnP Forum, May 31, 2006.
Available at: http.#swww.upnp.org/specs/av/UPnP-av-ConnectionManager-v2-Service-20060531.pdf.
Latest version-available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v2-Service.pdf.

[DC-XSD}X XML Schema for UPnP AV Dublin Core.
Available'at: http://www.dublincore.org/schemas/xmls/simpledc20020312.xsd.

[DE-TERMS] — DCMI term declarations represented in XML schema language.
Aailable at: http://www.dublincore.org/schemas/xmls.

[DEVICE] — UPnP Device Architecture, version 1.0, UPnP Forum, June 13, 2000.
Available at: http://www.upnp.org/specs/architecture/UPnP-DeviceArchitecture-v1.0-20000613.htm.
Latest version available at: http://www.upnp.org/specs/architecture/UPnP-DeviceArchitecture-v1.0.htm.

[DIDL] - ISO/IEC CD 21000-2:2001, Information Technology - Multimedia Framework - Part 2: Digital Item
Declaration, July 2001.

[DIDL-LITE-XSD] — XML Schema for ContentDirectory:2 Structure and Metadata (DIDL-Lite), UPnP Forum,
May 31, 2006.

Available at: http://www.upnp.org/schemas/av/didl-lite-v2-2006053 1 .xsd.

Latest version available at: http://www.upnp.org/schemas/av/didl-lite-v2.xsd.

[EBNF] — ISO/IEC 14977, Information technology - Syntactic metalanguage - Extended BNF, December 1996.
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2 Service Modeling Definitions

2.1 ServiceType

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

urn:schemas-upnp-org:service: ScheduledRecording: 1

ervicetune
SeIv Ype-

2.2 Terms and Abbreviations

2.2.1 Abbreviations
Table 2-1: Abbreviations

CDS ContentDirectory Service.
EPG Electronic Program Guide.
SRS ScheduledRecording service.

2.2.2 Terms

2.2.2.1 CDS object

An object in a ContentDirectory service metadata hierarchy; that is: irem or container.

2.2.2.2 User Channel

A User Channel is a ContentDirectory servieglobject that exposes the (continuous) 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 deviee; predefined fixed channel assignments by the device manufacturer.

2.2.2.3 Channel Group

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

2.2.2.4 ~Channel Line-up

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

2225 object

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

2.2.2.6 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 MUST be present on that object and the OPTIONAL
properties that MAY be present. Classes are organized in a hierarchy with certain 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.
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2.2.2.7 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).

2.2.2.8 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 recardSchedule obicct assionsit-a snecificclass based on-the tine-and comnlexit of the nstructions—used-to
—_— J o r > JI T J K

identify the content.

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

2.2.2.9 Conflicting recordSchedule

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

2.2.2.10 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 ¢annot be directly created by the
user. The parent-child relationship of recordSchedule and recordTask can be\-to-zero or more.

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

2.2.2.11 Conflicting_recordTask

A conflicting recordTask exists when it overlaps in time with'ene or more other recordTask instances and the
ScheduledRecording service has insufficient resources torecord all of them. Existing pre-roll and post-roll
adjustments (as defined by the scheduledStartDateTimeAdjust and scheduledDurationAdjust properties) MUST
be taken into account when determining conflicts.

2.2.2.12 recordScheduleParts

A ScheduledRecording service constructthat represents user-level recording instructions to the service, which
provide a template to generate complete recordSchedule objects. The creator of the recordScheduleParts object
assigns it a specific class, based dn the type and complexity of the instructions, used to identify the content.

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

2.2.2.13 Property-set Data Types

Certain ScheduledRecording service actions use property-set arguments that contain information about a set of
properties, typically expressed in the form of an srs XML Document (for example, the Elements argument of the
CreateRecq¥dSchedule() action). The set of properties that can exist in a property-set argument is
implemeéntation dependent. Indeed, the set of optional properties that a particular ScheduledRecording service
chooSes'to implement is vendor dependent.

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

e A ARG TYPE RecordSchedule
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 [SRS-XSD], 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.
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2.2.2.14 Property

A property in the ScheduledRecording service represents a characteristic of an object. Properties 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 may 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

[Tyomt1) 1, :

d = 4 4 4+l hal = s, 4 laot T ot tha t ot 2 1
TOCPCTIGCTIC PTrOpP eIty IarnCncT O S y oo anta rarnCToOT tHCTCTatTOTISTIT P O T TV OO thCtvw O propertaCs— v aracs:T

The name of a dependent property that is associated directly with a class is just the “@” symbol followed by thé
relationship name. Their data types and meanings are defined in Annex B.

Even though ScheduledRecording service properties are not XML objects, XML is used to express themin-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 dépendent properties that
are associated with an independent property, the attribute appears in the start tag of thé element that represents its
associated independent property. For dependent properties that are associated directly with a class, the attribute
appears in the top-level start tag for each object of that class.

Examples:

Table 2-1:  Properties in XML

Property Name XML Representation (srs declared as default namespace)

title <titles>..</title>

taskProgramCode <taskProgramCedes..</taskProgramCode>
taskProgramCode@type <taskProgramCode type="..">..</taskProgramCode>
@id <item id=".">..</item>

2.2.2.15 Member Property

A property is a member of a particular-Class when the property is declared to be either REQUIRED or
OPTIONAL for that class.

2.2.2.16 Supported-Member Property

A supported member‘ptoperty is a member property that is supported by a particular ScheduledRecording service
implementation, aecording to the information returned by the GetPropertvList() action.

2.2.2.17-Multi-valued property

Some ifidependent properties are multi-valued. This means that the property MAY occur more than once in an
object.

2.2.2.18 Single-valued property

Most independent properties are single-valued. This means thatthe property MUST occur at most once in an
object. Some single-valued properties can contain a CSV list of values. A dependent property is always
considered single-valued, because it can occur at most once with each occurrence of its associated independent
property, even though the independent property may be multi-valued.

2.2.2.19 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 element name, italicized, as listed in column 3,
“Valid Root Element(s)” of Table 1-4, “Schema-related Information”.
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For example, the phrase “svs XML Document” refers to an XML document based on the SRS Schema as defined
in [SRS-XSD]. Such a document comprises a single <srs ...> root element, optionally 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:
“<8rs ..>..</srs>”
or

“<2xml 2

<8rs ..>..</srs>”

2.2.2.20 XML Fragment

An XML Fragment is a sequence of XML elements that are valid direct or indirect child elements of the foot
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.1-4, “Schema-
related Information”.

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

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

</recordDestination>”
or

“<titles..</title>
<classs>..</class>
<</ >

<</ w>”

2.2.2.21 actualScheduledStartDateTime

The actual scheduled start date&time of\a-program item is defined as:

actualScheduledStartDateTime = scheduledStartDateTime + scheduledStartDateTimeAdjust

where scheduledStartDateTime3s'the scheduled broadcast start date&time of the program item and
scheduledStartDateTimeAdjust’is a user-supplied adjustment to that date&time, for example for pre-roll
purposes.

2.2.2.22 actualStartDateTime

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

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

2.2.2.23 actualScheduledEndDateTime

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

actualScheduledEndDateTime = scheduledStartDateTime + scheduledDuration +
scheduledDurationAdjust

where scheduledStartDateTime is the scheduled broadcast start date&time of the program item,
scheduledDuration is the scheduled broadcast duration of the program item and scheduledDurationAdjust is a
user-supplied adjustment to that duration, for example to select just a part of the program for recording.

2.2.2.24 actualEndDateTime

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

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

The actual scheduled duration of a program item is defined as:
actualScheduledDuration = actualScheduledEndDateTime — actualScheduledStartDateTime

= scheduledDuration + scheduledDurationAdjust —
scheduledStartDateTimeAdjust

where scheduledDuration is the scheduled broadcast duration of the program item, scheduledDurationAdjust is a
user-supplied adjustment to that duration, and scheduledStartDateTimeAdjust is a user-supplied adjustment to the

scheduled start date&time.

2.2.2.26 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 character set may have multiple sort orders, again according to language and regional conventions.
It is also possible to have lexical sorts that are further refined according to user preference. Fora complete
discussion of this topic see [UTS 10], and the related standards [UAX 15] and [UTS 35]¢[UTS 10] defines the
lexical sort algorithms. It uses a secondary algorithm defined in [UAX 15] and supporfing data tables defined in
[UTS 35]. These three references together — [UAX 15], [UTS 10] and [UTS 35] —should be sufficient to
implement a robust lexical sort.

Simple example: one of the most familiar examples is case-insensitive sorting el 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 0x61.

[IF%L [1¥¢ 3]

More complex example: the “6” character in German sorts betweén' “n” and “p” characters whereas in Swedish, it
sorts after “z”.

2.2.2.27 Lexical Matching

Lexical matching compares two (sub)strings for equality under certain lexical sorting conditions. /¢ is important
to note that equality in lexical matching is often lgssrestrictive 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 cosisider all alphabetic characters with diacritical marks (accents, umlauts,
circumflexes, etc.) to be distinct, yet thé same implementation might ignore diacritical marks in lexical matching.

For example, the strings “resumé?, “resume” and “résumé” might sort as “resume” < “resumé” < “résumé”, but
£99  Ge

when a lexical match using the-string “resume”, might find all three strings “resumé”, “resume” and “résumé”.
For implementation technigues; see [UTS 10] Section 8, “Searching and Matching”.

2.2.2.28 Simple*‘Non-case-sensitive Sort Order

A simple non-cdse-Sensitive sort order applies only to Roman alphabetic characters. All lower case ASCII
alphabetic characters MUST sort the same as their uppercase equivalent, except when compared directly with
their uppercase 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 MUST be true, at least one of #2 and #3
MUSTbe true, and #2 SHOULD be true.

“A” S cca” < “B” S ccb” <. .. < “Y” S ccy” < “Z” S ch”

“A” < “a” < cLB” < cLb” < < ch” < ccy” < ccz” < ch”
“A” — “a” < cLB” — cLb” < < ch” — ccy” < ccz” — ch”

Additionally, the same upper and lower case relationships SHOULD hold for non-ASCII Roman alphabetic
characters. That is, lower case alphabetic characters with 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-ASCII
alphabetic characters is left unspecified. Also, the ordering relation between non-ASCII alphabetic characters that
are not upper or lower case equivalents of each other is left unspecified. This may be summarized in the
following relations. In each, the letter “c” represents any non-ASCII 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 “c” and #6
SHOULD be true for all “c”.
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upper(c) < lower(c)
upper(c) < lower(c)

upper(c) = lower(c)

2.2.2.29 Simple Non-case-sensitive Matching
In a simple non-case-sensitive match, relation #0 above MUST be true, and relation #0 above SHOULD be true.

2.2.2.30 Numeric Sort Order

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

2.2.2.31 Boolean Sort Order

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

2.2.2.32 Sequenced Sort

A sequenced sort is a sort applied to a set of values, 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 in the sequence) If all values differ in the first
subvalue, the sort is finished. Otherwise, each subset of equal subvalugs is then sorted based on the next subvalue
in the sequence. This process repeats iteratively until there are noqnore subsets of equal subvalues or the
sequence is exhausted.

2.2.2.33 Sequenced Lexical Sort

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

2.2.2.34 Sequenced Numeric Sort

A sequenced sort in which each subvalug(is either a number or the number represented by a string.

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

For example, assuime 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-17, “A-2” would sort as: “A-17, “A-107, “A-2". “A-10”
sorts beforeA-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-17, “A-2”, “A-10” because all three are equal in the first subvalue, “A”,
butth¢ second subvalue sorts as 1, 2, 10 in numeric order.

2.2.2.36 type Relationship Sort

This is a sort defined exclusively for independent properties that have a dependent property relationship named
“type”. These properties are sorted as a sequence of two subvalues: the first subvalue is the value of the
property’s xxx(@tvpe 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 section. The
independent property subvalues are sorted according to the order specified in its section. Sorting of the
independent property may vary with the value of the dependent property.
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2.3 ScheduledRecording Service Architecture

2.3.1 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 may state: “record channel
15 at 4PM on March 19, 2004,” while a more complex instruction may 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 severat
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 recardSchedule,
assigns a unique ID to the recordSchedule and returns the recordSchedule with the completerset of initial
property settings. The ScheduledRecording service MUST add OPTIONAL 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 input to the CiedteRecordSchedule() action, the
ScheduledRecording service MUST gracefully ignore these. A control point\cdn always parse the generated
recordSchedule returned in the Result argument of the CreateRecordSchedhle action to verify whether certain
properties were rejected by the ScheduledRecording service. If unsupported values are set for supported
properties, the ScheduledRecording service MUST return an error and the recordSchedule MUST NOT be
created.

D D
CreateRecordSchedule(e)
¢ Properties, with desired
values
S
Point <« ding
Service
L e RecordSchedulelD
» Properties with initially
assigned values
N .

Figure 1: Creating a new recordSchedule
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Some properties are defined as optional 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
<!
L e List of property names
supported for the datatype N
chedule
Con_t rol GetAllowedValues(e) Recording
Point > .
e List of property names
L o Allowed values for the listed (1/
properties QS')
<« o

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.

O a0

BrowseRégerdSchedules() >
<!
Control L Schedu]ed
Point ¢ Current values of the Recording
properties of the returned Service
recordSchedules
- -

Figure 3: Browse recordSchedule.

Figure 4 illustrates how a contrelpoint can delete a recordSchedule from the ScheduledRecording service.

DeleteRecordSchedule(e) |

Scheduled
Recording
Service

Control e RecordSchedulelD

Point

Figure 4: Delete a recordSchedule

2.3.2 recordlask

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, a recordSchedule can have zero (no recording operations currently
scheduled) or more recordTask instances associated with it. A ScheduledRecording service MUST 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
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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 and a
recordSchedule MAY be deleted by the ScheduledRecording service or a control point.

The lifetime of a recordTask is determined in a vendor dependent way. Some implementations maintain a

fL(,UI’(/l'TClAI'{ CVCIL dfl.t:l il. ﬁllibhcb iLb ICLUIdillg Whilt: Ul‘llt?lb 1IIay dCiCLC l.hC recor u'Tuo/c OIICC l.hC leUlL‘lillg ﬁllibilt?b.
However, in any implementation, when a recordSchedule is deleted, the ScheduledRecording service MUST
delete all of its associated recordTask instances.

2.4 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,€xposed directly
through explicit state variables. Instead, a client retrieves ScheduledRecording service information via the return
arguments of the actions defined below. The majority of state variables defined belowexist simply to provide
data type information for the arguments of the various actions of this service.

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

2.4.1 State Variable Overview

Table 2-2: State Variables

Variable Name Allowed Value Default Eng.
Value Units

SortCapabilities R string CSV (string)

SortLevelCapability R ui4

StateUpdatelD R ui4

LastChange R string

A_ARG TYPE PropertyList R string CSV (string)

A_ARG TYPE DataTypelD R string See Table 2-3

A_ARG_TYPE_ ObjesilD R string

A_ARG_TYPEX-ObjectIDList o’ string CSV (string)

A_ARG.AYPE_Propertylnfo R string

A_ARG>TYPE Index R ui4

AANRG TYPE Count R ui4

A_ARG TYPE SortCriteria R string CSV (string)

A_ARG_TYPE_RecordSchedule R string

A_ARG_TYPE RecordTask R string

A_ARG_TYPE_RecordScheduleParts R string

! R = Required, O = Optional, X = Non-standard.

2 CONDITIONALLY REQUIRED. This argument type variable is REQUIRED when the
GetRecordScheduleConflicts() or GetRecordTaskConflicts() actions are implemented. See Sections 2.6.17,
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“GetRecordScheduleConflicts()” and 2.6.18, “GetRecordTaskConflicts()” to determine when these actions
MUST be implemented.



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © 1SO/IEC:2008(E) ~35-

Table 2-3:  allowedValueList for the DataTypelD argument

Value R/O’
“A_ARG_TYPE_ RecordSchedule” R
“A_ARG_TYPE RecordTask” R
“A_ARG_TYPE_ RecordScheduleParts” R
Vendor-defined X

! R =REQUIRED, O = OPTIONAL, X = Non-standard.

2.4.2 SortCapabilities

This state variable contains a CSV list of property names that the ScheduledRecording seryiee can use
to sort the information returned in the Result argument of various actions, such as
BrowseRecordSchedules() and BrowseRecordTasks(). An empty string indicates thatthe)device does
not support any kind of sorting. A wildcard “srs: *” indicates that any supported-property within the
srs namespace can be used for sorting.

2.4.3 SortlLevelCapability

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

2.4.4 StateUpdatelD

This state variable is a ScheduledRecording service system-wide numeric value. Its initial value is 0.

e StateUpdateID MUST be incremented by " whenever any of the following occurs:

o A recordSchedule or recordTaskTs created or deleted.

e A recordSchedule or reco¥d¥ask is modified, which means that one or more properties are
added, deleted or had their value changed.

e  Any other change to the state of the ScheduledRecording service that could be observed
by a control paint. This includes any vendor- or other future-defined behavior.

e When the valué of StateUpdatelD is equal to the ui4 maximum value of 4294967295 (2**-1),
incrementing\it'causes it to roll over to the value 0.

e The incremient and the operation that caused it must occur atomically relative to all
infofmation visible to any control point — including both action out arguments and 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 StateUpdatelD.
During this time period, exactly one of the following MUST be true as seen by all external

observations (including the returned values from this CreateRecordSchedule() invocation):

e StateUpdatelD is 10; and the new recordSchedule has not been created; and the new
recordTask has not been created.

e 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.
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o  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 State UpdatelD
through power cycles and any other disappearance/reappearance of the service on the network. Control
points can use a change in the value of this variable to determine if there has been a change in the
ScheduledRecording service.

The value of the StateUpdatelD state variable, returned within events and returned as an output
argument of certain actions should be monitored very closely by control points. Indeed, whenever an

action returns with a StateUpdatelD value in its UpdatelD argument that is less than the StateUpdatelD
value received in the updatelD attribute from the most recent LastChange event, the information
returned by that action is potentially stale. A control point may want to refresh that information for
instance by invoking the appropriate Browsexxx() or Getxxx() action. It is safe to use the information.as
long as the StateUpdatelD value returned in the UpdatelD argument of the action is greater than or
equal to the StateUpdatelD value received in the updatelD attribute from the most recent LastChange
event.

2.4.5 LastChange

Note: It is assumed that the default namespace for this sub-section (2.4.5, “LastChange”) of the
specification is srs-lc.

This state variable is used for eventing purposes to allow clients to reeeive’meaningful event
notifications whenever a recordSchedule or recordTask in the SchedtlédRecording service changes.
[SRS-EVENT-XSD] defines the schema for the StateEvent XMLocument used in this state variable.
The optional XML header <?xml version="1.0" ?> isyallowed. One root element,
<StateEvent> MAY have zero or more elements, eachlef which represent one update to a
recordSchedule or recordTask instance. Six types of update elements are defined as shown in Table 2-4,
“Allowed Elements in <StateEvent > Element”. Fgture ScheduledRecording service specifications
MAY add other types of update elements. A vendot MAY add vendor-defined elements. The
ScheduledRecording:1 service does not define tlie'value for these elements. Vendor-defined element
names MUST follow the rules set forth in Se¢tion 1.5, “Vendor-defined Extensions”. Note that future
ScheduledRecording service specifications, MAY define sub-elements for the elements. Also note that
this state variable MUST be properly escaped as defined in [XML].

Table 2-4: Allowed Elements in <StateEvent> Element

Element Name Description

RecordSchedul€Created 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.
ReeordTaskCreated A new recordTask is created.
RecordTaskModified One or more properties of a recordTask are modified
(added, deleted or values are changed).
RecordfaskbPeteted A TCCOTa T a3k 15 deleted:
Vendor-defined See Section 1.5, “Vendor-defined Extensions”.

Each element MUST have one updatelD attribute, which is set to the value of the StateUpdatelD state
variable at the time of the update and one objectID 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.
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Example (before XML escaping)

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

<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-v1-20060531.xsd">
<RecordScheduleCreated updateID="213" objectID="s001"/>
<RecordTaskCreated updateID="214" objectID="s001-001"/>
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</StateEvent>

The LastChange state variable is evented and moderated. When multiple updates occurred within a
LastChange moderation period, the new LastChange state variable reports more than one update atithe
same time. A series of updates and the resulting eventing activity are illustrated in their temporal order
in the following example.

Example

0: ScheduledRecording service activity = Power-on.

StateUpdatelD = 0
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<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-v1-20060531.xsd">
</StateEvent>

GENA behavior: None
1: ScheduledRecording service activity <\a7ecordSchedule with @id = “s001” is created.

StateUpdatelD = 1
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmlns="urn:schemas*upnp-org:av:srs-event"
xmlns:xsi="http://www.w3.o0rg/2001/XMLSchema-instance"
xsi:schemalogcation="
urn:schemas~upnp-org:av:srs-event
http: /Lfwww.upnp.org/schemas/av/srs-event-v1-20060531.xsd" >
<RecoxrdScheduleCreated updateID="1" objectID="s001">
</RecordScheduleCreateds>
</StateEvent>

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

2: ScheduledRecording service activity = new control point signs up for events.

Stotal Lodaszalld) — 1

—
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<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-v1-20060531.xsd">
<RecordScheduleCreated updateID="1" objectID="s001">
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</RecordScheduleCreateds>
</StateEvent>

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

3: ScheduledRecording service activity = a recordTask with @id = “t001-000” is created. Its
associated recordSchedule with @id = “s001” is modified by the ScheduledRecording service at
the same time because its currentReordTaskCount property is updated to reflect the existence of
the new recordTask.

StateUpdatelD = 3

LastChange (betore XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<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-v1-20060531.xsd">
<RecordTaskCreated updateID="2" objectID="t001-000">
</RecordTaskCreateds>
<RecordScheduleModified updateID="3" objectID="s001%">
</RecordScheduleModifieds
</StateEvent>

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 = “s001” is modified by the ScheduledRecording service at
the same time because its currentReordTaskCount property is updated to reflect the existence of
the new recordTask. Within the same moderation period, a recordTask with @id = “t001-002” is
also created. Its associated recordSchedule with'@id = “s001” is modified by the
ScheduledRecording service at the same time, bécause its currentReordTaskCount property is
updated to reflect the existence of the newrecordTask.

StateUpdatelD =7
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmlns="urn:schemas-upnp-org:av:srs-event"
xmlns:xsi="http( /)/www.w3.o0org/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemdsyupnp-org:av:srs-event
http://wwWw.upnp.org/schemas/av/srs-event-v1-20060531.xsd" >
<Recon@TaskCreated updateID="4" objectID="t001-001">
</Rec¢ordTaskCreated>
<ReégordScheduleModified updateID="5" objectID="s001">
</RecordScheduleModifieds>
xRecordTaskCreated updateID="6" objectID="t001-002">
</RecordTaskCreated>
<RecordScheduleModified updateID="7" objectID="s001">
</RecordScheduleModified>

</Statekvent>

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

24.6 A ARG TYPE PropertyList

This state variable is introduced to provide type information for various action arguments that contain a
CSV list of property names. Namespace prefixes MUST be included with all property names (see
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Section 1.4, “Management of XML Namespaces”). The exact semantics of these property names
depend on the associated action.

247 A ARG TYPE DataTypelD

This state variable is introduced to provide type information for various action arguments that are used
to identify a specific property-set data type (see Section 2.2.2.13, “Property-set Data Types”). An
argument of type 4 ARG TYPE DataTyvpelD can have the values listed in Table 2-3,
“allowedValueList for the DataTypelD argument”.

248 A ARG TYPE ObjectiD

This state variable is introduced to provide type information for various action arguments that uniquely,
identify an individual recordSchedule or a recordTask by their object ID.

249 A ARG TYPE ObjectiDList

This 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 ot\recordTask
instances (the list MUST be homogeneous).

2410 A ARG TYPE Propertyinfo

This state variable is introduced to provide type information for variolis 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 varidbles and actions, they describe
properties, their allowed values, and interdependencies.

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

Note that since the format of these arguments is based on XML, it needs to be escaped (using the
normal XML rules: [XML] Section 2.4 Charagter Data and Markup) before embedding in a SOAP
response message.

2411 A ARG TYPE Index

This state variable is introduced\to’provide type information for various action arguments that specify
an offset into an arbitrary set.of*‘objects. A value of 0 represents the first object in the set.

2412 A ARG .FYPE Count

This state variable+s introduced to provide type information for various action arguments that specify a
number of arbitsary objects.

24143A ARG TYPE SortCriteria

This*state variable is introduced to provide type information for various action arguments that contain a
€SV list of property names prefixed by one or more sort modifiers. Namespace prefixes MUST be
included with all property names that do not belong to the srs namespace. Namespace prefixes MAY be

IMciuded with property names that betong 1o the SIS Namespace (See Section 1.4, ~Management of XML
Namespaces™). The “+” and “-” sort modifier prefixes indicate that the sort is in ascending or
descending order, respectively, with regard to the value of the prefixed property name.

2414 A ARG TYPE RecordSchedule

This state variable is introduced to provide type information for various action arguments that contain a
list of zero or more recordSchedule objects. All instances of this data type MUST comply with the SRS
schema. See Annex A for details.
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The structure of an argument of data type 4 ARG TYPE RecordSchedule is an srs XML Document:

e  Optional XML declaration <?xml version="1.0" ?>
e <srs> is the root element.

e The <srs> element MUST have zero or more <items> elements, each representing a
recordSchedule object.

e FEach <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 [SRS-XSD] 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 RecordSchedule is XML it
needs to be escaped (using the normal XML rules: [XML] Section 2.4 Character Data and Matkup)
before embedding in a SOAP response message.

24.15A ARG TYPE RecordTask

This 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 MUST\comply with the SRS
schema. See Annex A for details.

The structure of an argument of data type 4 ARG TYPE RecordTaskds an srs XML Document:

e  Optional XML declaration <?xml version="1.0" 2>
e <srs> is the root element.

e The <srs> element MUST have zero or moré2tems elements, each representing a
recordTask object.

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

e See [SRS-XSD] for more details on the structure. The ScheduledRecording service-defined
names for metadata are déseribed in Annex B.

Note that since the SRS format of‘an argument of data type A ARG _TYPE RecordTask is XML, it
needs to be escaped (using.the normal XML rules: [XML] Section 2.4 Character Data and Markup)
before embedding in a SOAP response message.

2416 A ARG TYPE RecordScheduleParts

This state yarjable is introduced to provide type information for various action arguments that contain a
single recordScheduleParts object. A recordScheduleParts object indicates the desired values for a
subset of-properties that provide a template for other recordSchedule objects. Typically, a
recerdScheduleParts is used to create new recordSchedule objects. All instances of this data type
MUST comply with the SRS schema. See Annex A for details.

The structure of an argument of data type 4 ARG TYPE RecordScheduleParts is an srs XML

Document:
e  Optional XML declaration <?xml version="1.0" ?>
e <srs> is the root element.

e The <srs> element MUST have a single <item> element, representing the
recordScheduleParts object.

e The <items> 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.
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e See [SRS-XSD] 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 RecordScheduleParts is
XML, it needs to be escaped (using the normal XML rules: [XML] Section 2.4 Character Data and
Markup) before embedding in a SOAP response message.

2.5 Eventing and Moderation

__ Table 2-5: Eventing and Moderation

Moderated | Max Event Logical Min Delta

Variable Name Evented @ Event Rate’ Combination = per Event?
SortCapabilities NO NO

SortLevelCapability NO NO

StateUpdatelD NO NO

LastChange YES YES 0.2 seconds

A ARG _TYPE PropertyList NO NO

A ARG_TYPE DataTypelD NO NO

A ARG TYPE ObjectlD NO NO

A ARG TYPE ObjectIDList NO NO

A ARG TYPE Propertyvinfo NO NO

A ARG TYPE Index NO NO

A ARG _TYPE Count NO NO

A ARG _TYPE SortCriteria NO NO

A ARG _TYPE RecordSchedule NO. NO

A ARG TYPE RecordTask NO NO

A_ARG_TYPE RecordSchedulePgaits NO NO

! Determined by N, whereRate = (Event)/(N secs).
2 (N) * (allowedValudRange Step).

2.6 Actions

Table 2-6: Actions

Name R/O'
GetSortCapabilities() R
GetPropertrlistt ris
GetAllowedValues() R
GetStateUpdatelD() R
BrowseRecordSchedules() R
BrowseRecordTasks() R
CreateRecordSchedule() R
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Name R/O'
DeleteRecordSchedule() R
GetRecordSchedule() R
EnableRecordSchedule() Q2
DisableRecordSchedule() Q2
DeleteRecordTask() 0]
GerRecordfastt vy
EnableRecordTask() Q3
DisableRecordTask() Q3
ResetRecordTask() Q3
GetRecordScheduleConflicts() Q4
GetRecordTaskConflicts() Q5

' R = REQUIRED, O = OPTIONAL, X = Non-standard.

2 CONDITIONALLY REQUIRED. The EnableRecordSchedule() and DisableRecordSchedule()
actions MUST be implemented as a combination. If one action is impleménted, then the other action
MUST also be implemented.

> CONDITIONALLY REQUIRED. The EnableRecordTask(), DistubleRecordTask(), and
ResetRecordTask() actions MUST be implemented as a combination. If one action is implemented, then
the other actions MUST also be implemented.

* CONDITIONALLY REQUIRED. See Section 2.6,17; “GetRecordScheduleConflicts()” to determine
when this action MUST be implemented.

5 CONDITIONALLY REQUIRED. See Section 2.6.18, “GetRecordTaskConflicts()” to determine when
this action MUST be implemented.

2.6.1 GetSortCapabilities()

This action returns a CSV list of' property names that can be used in the SortCriteria argument of
various actions.

2.6.1.1 Arguments

Table 2-7: ~ Arguments for GetSortCapabilities()

Argument Direction relatedStateVariable
SortCaps our SortCapabilities
So#tLevelCap our SortLevelCapability

— 2.6t t+—SortCaps

This 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, such as
BrowseRecordSchedules() and BrowseRecordTasks(). The appropriate namespace prefixes (either
“srs:” or “<vendor-defined namespace prefixs>:”) MUST be included with the returned
property names (see Section 1.4, “Management of XML Namespaces”). 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 Section 2.4.2, “SortCapabilities”
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2.6.1.1.2 SortlLevelCap

This argument contains an integer that indicates the maximum number of property names that can be
specified at the same time in the SortCriteria argument of various actions. See also Section 2.4.3,
“SortLevelCapability.”

2.6.1.2 Dependency on State

None.

None.

2.6.1.4 Errors
Table 2-8: Error Codes for GetSortCapabilities()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section‘on*Control.
600-699 TBD See UPnP Device Architecture seétton on Control.

2.6.2 GetPropertyList()

The GetPropertyList() action provides a means to retrieve from a’particular ScheduledRecording
service implementation which properties are actually supperted for a specific property-set data type.
The GetPropertyList() action returns a CSV list of propeity names that may appear in action arguments
of the property-set data type, specified in the DataTypélD input argument. This CSV list MUST
include property names of imported properties from.other namespaces as well as any vendor-defined
property names. For example, the ContentDirectory service imported properties (such as dc:title) that
are included as part of the value of the cdsReference property, MUST be returned.

The appropriate namespace prefixes MUST be included with all property names (see Section 1.4,
“Management of XML Namespaces?):

The set of allowed values for sr$ properties and vendor-defined properties (when used for the specified
property-set data type) can be obtained via the GetAllowedValues() action. The set of allowed values
for imported properties cannot be retrieved by the GerdllowedValues() action.

2.6.2.1 Arguments

Table 2-9:. -~ Arguments for GetPropertyList()

Argument Direction relatedStateVariable
Dard¥pelD IN A_ARG_TYPE DataTypelD
BropertyList our A_ARG_TYPE PropertyList

2.6.2.1.1 DataTypelD

The DataTypelD argument identifies the property-set data type for which the set of property names is
to be returned. See Section 2.4.7, “A_ARG TYPE DataTypelD” for details regarding its format. The
set of allowed values is listed in Table 2-3, “allowedValueList for the DataTypelD argument”.
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2.6.21.2 PropertyList

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 DataTvpelD input
argument.

2.6.2.2 Dependency on State

None.

2.6.2.3 Effect on State

None.

2.6.2.4 Errors

Table 2-10: Error Codes for GetPropertyList()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section gn’Control.

500-599 TBD See UPnP Device Architecture section/on Control.

600-699 TBD See UPnP Device Architecture‘section on Control.

711 Invalid An invalid value has beenSpecified in the DataTypelD input
DataTypelD argument.

2.6.3 GetAllowedValues()

This action is used to determine the allowed values'and dependencies for srs properties that can appear
within action arguments of the specified propersiiset data type. The set of allowed values that are
returned is static and does not depend on the cuprent state of the ScheduledRecording service. The
property information is returned in an AVDTXML Document as defined in [AVDT]. The set of
properties for which information is returiied is determined by the intersection of the property names in
the Filter argument and the names of-the properties supported by the implementation for the specified
property-set data type in the DafaTupelD argument. All property names MUST belong either to the srs
namespace or a vendor-defined namespace.

The set of allowed values-for imported properties cannot be retrieved by the GetAllowedValues() action.

2.6.3.1 Arguments
Table 2-41: Arguments for GetAllowedValues()

Argument Direction relatedStateVariable

DataTypelD IN A_ARG_TYPE DataTypelD
Fiter — B —————————
Propertylnfo our A_ARG_TYPE Propertylnfo

2.6.3.1.1 DataTypelD
See Section 2.6.2.1.1, “DataTypelD”.
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2.6.3.1.2 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 MUST gracefully ignore other
property names. The “srs:” namespace prefix MUST be included with srs property names in the
Filter argument. Likewise, a namespace prefix MUST be included with all vendor-defined property
names in the Filter argument (see Section 1.4, “Management of XML Namespaces”).

11 the Filrer argument 1s set to ~*:* ", then allowed values tor all supported properties (including srs
properties and vendor-defined properties, but excluding imported properties) for the specified property-
set data type MUST be returned. If the Filter argument is set to “srs:*”, then allowed values for all
supported properties in the srs namespace MUST be returned. If the Filter argument is set to
“<vendor-defined namespace prefix>:*”, then allowed values for all vendor-defined
properties in that namespace MUST be returned. If the Filter argument is set to the empty strings 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:priority@orderedvalue”
e “srs:title,srs:class”
° ok ox”

e “srg:¥*”

2.6.3.1.3 Propertylnfo

The PropertyInfo argument MUST only include allowedwalue and dependency information on
properties that are specified in the Filter argument. The,Propertylnfo argument MUST be properly
escaped as defined in [XML]. The particular A VDEXML Document that is returned in the Propertylnfo
argument depends on the property-set data type,'specified in the DataTypelD input argument. See
Annex A for further details.

2.6.3.2 Dependency on State

None.

2.6.3.3 Effect on State

None.

2.6.3.4 Errors
Table 2-42: Error Codes for GetAllowedValues()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.

500-599 Bb See PP DevieeArechiteetureseetionon-Contrek

600-699 TBD See UPnP Device Architecture section on Control.

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

2.6.4 GetStateUpdatelD()

This action returns the current value of the StateUpdatelD state variable in the /d output argument. This
action can be used to poll the ScheduledRecording service for any change in the service that might have
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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 Section 2.4.4,
“StateUpdatelD” for more information.

2.6.4.1 Arguments

Table 2-13: Arguments for GetStateUpdatelD()

Araument Direction Related State Variable
Id our StateUpdatelD
26411 Id

The /d argument contains the current value of the StateUpdatelD state variable.

2.6.4.2 Dependency on State

None.

2.6.4.3 Effect on State

None.

2.6.4.4 Errors
Table 2-14: Error Codes for GetStateUpdatelD()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See URHP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.

2.6.5 BrowseRecordSchedules()

This action is used to browse, the set of recordSchedule objects in the ScheduledRecording service.

2.6.5.1 Arguments

Table 2-15: _‘Arguments for BrowseRecordSchedules()

Argument Direction relatedStateVariable

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 our A_ARG _TYPE RecordSchedule
NumberReturned our A_ARG _TYPE Count
TotalMatches our A_ARG _TYPE Count
UpdatelD our StateUpdatelD
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2.6.5.1.1 Filter

The Filter argument contains a CSV list of property names that indicates which properties are to be
returned in the sr»s XML Document, contained in the Result output argument. Namespace prefixes
MUST be included with all property names, specified in the Filter argument (see Section 1.4,
“Management of XML Namespaces”).

The Filter argument has no impact on the number of objects returned in the Result argument. Instead,
the Filter argument allows control points to control the complexity of the object metadata that is
returned in the srs XML Document for each object. It allows a control point to specify a subset of the
supported properties for inclusion in the srs XML Document. Properties that are REQUIRED by the

SKS Schema MUST always be returned. Compliant ScheduledRecording service implementations
MUST NOT return optional properties unless they are explicitly requested in the Filter input argument
or are needed to create a valid XML document. For example, specifying a dependent property in the
Filter argument, such as prioritv(@orderedValue, will cause its associated independent property,
priority, to be included in the svs XML Document.

In all cases, a compliant ScheduledRecording service implementation MUST always respond t0 query
requests with the smallest, valid srs XML Document in the Result argument that satisfies.the:Filter input
argument. If the Filter argument is set to the empty string (*”’), then only the REQUIRED-properties are
returned.

If the Filter argument is equal to “* : *”, then all supported properties for all supported namespaces
MUST be returned. If the Filter argument is equal to “<namespace prefixs>:*”, then all of the
REQUIRED srs properties and all of the supported properties within thatsingle namespace MUST be
returned. For example, “srs: *” is equivalent to listing all srs namespace properties supported by the
device.

Properties defined in the ContentDirectory service MUST 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.appropriate cdsReference property values
MUST be included in the Result output argument and those values MUST be filtered, according to what
is specified in the Filter argument but also preserving'the validity of the DIDL-Lite XML Document,
returned in the cdsReference property.

Examples of valid Filter argument values inglude:
e “srs:@id,srs:priority@ocrderedvalue”
e ‘“srs:title,dc:title”
° ok oox?
e “ypnp:*,dc{*)didl lite:*”

A compliant ScheduledRecording service implementation MUST also ignore optional properties
requested in the #Zilter input argument which are not actually present in the matching objects. For
example, a BrowpseRecordSchedules() Filter input argument of the form “srs:activePeriod” is
successful @nd 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
actiyeReriod property defined.

2.6.5.1.2 StartingIindex and RequestedCount

This action returns a-so

ed-numbe w2) ¢ a

RequestedCount argument and starting from a specified index in the list, as indicated by the
Startinglndex argument. The first recordSchedule in the list MUST be indexed by an index value of 0.
Specifying 0 in the RequestedCount argument is PROHIBITED. If the range indicated by the
Startinglndex and RequestedCount arguments reaches beyond the end of the list, then the
ScheduledRecording service MUST return all recordSchedule objects up to the end of the list and
starting from the specified Startingindex.
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2.6.5.1.3 SortCriteria

The order of the recordSchedule objects in the Result argument is determined by the SortCriteria
argument. When an empty string is specified in the SortCriteria argument, then the order is device
dependent. Additionally, this device dependent ordering MUST remain constant unless the UpdatelD
argument value has changed since the last BrowseRecordSchedules() action. In other words, any two
objects that appear in a Result argument MUST always appear in the same relative order as long as the
UpdatelD argument value (and therefore the StateUpdatelD state variable) did not change.

The SortCriteria argument contains a CSV list of property names (namespace prefixes MUST always
be included). Each property name MUST be prefixed by either a “+” or a “-” sort modifier. The “+”

and - modiliers indicate that the sort 1s in ascending or descending order, respectively, with regard to
the value of its associated property.

The ScheduledRecording service MUST NOT accept any property name in the SortCriteria argument
that is not included in the SortCapabilities state variable.

The objects are first sorted on the value of the first property in the SortCriteria argument. If all walues
differ in the first property, the sort is finished. If any values of the first property are equal,,each subset
of equal values is then sorted based on the next property in the SortCriteria argument. Thi§ process
repeats iteratively until there are no more subsets of equal values or the SortCriteriacargument list is
exhausted.

For example, a value for the SortCriteria argument of the BrowseRecordSchedhilés() action of:

“+srs:scheduledStartDateTime, -
srs:scheduledChannellID, +srs:matchingName”

would sort the returned recordSchedule instances first by start daté&time in ascending order, then for
each date&time, the instances would be sorted by descending ¢hannel ID and finally, for each channel
ID, the instances would be sorted by ascending program nate.

Sorting rules for each property depend on that property’s'semantics. Sorts for individual properties can
be any of: numeric sort, lexical sort, lexical numeris(sort, Boolean sort, sequenced sort, tvpe
relationship sort, or property specific, according,fo an explicit ordering of values defined individually
for that property. The definition of each kind.éfsort may be found in Section 2.2.2.26, “Lexical Sort
Order”. The specific sort order rules that MUST be used for each property are given in Annex B.

When a SortCriteria argument contains property names of optional and/or multi-valued properties, the
following rules apply:

If the property is prefixed by “+then:
e  Objects that dongt 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.

If the property 1s prefixed by “-” then:

e_\7Objects 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 property are sorted based on
the property value that would cause the object to 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 is Tuesday,
June 21, 2005:

<item id="1">

<scheduledStartDateTime>2006-02-
07T15:30:00</ScheduledStartDateTime>

</item>
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<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 1d="4">
No <scheduledStartDateTime> property

</item>

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

“+srs:scheduledStartDateTime”

would 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:

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

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

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

e <item id="1"/> srs:schéduledStartDateTime property resolves to
Tuesday, 2006-02-07T 15:30:00. It therefore appears last.

Sorting on ContentDirectory service imported properties is not supported.

2.6.5.1.4 Result

The Result output argument contains an XML escaped srs XML Document (see [SRS-XSD]). This
document contains’a set of zero or more recordSchedule objects as described in Annex A. Each of the
returned reeordSchedule objects MUST NOT have properties other than those specified in the Filter
argument unless they are needed to create a valid srs XML Document. The ScheduledRecording service
implementation MUST ignore unknown properties specified in the Filter argument. If “*:*” is specified
in the Fi/ter argument, then all supported properties for which the ScheduledRecording service has
meaningful values MUST be returned. The REQUIRED properties (for example, (@id, title, class, ...)
MUST always be included even if not specified in the Filter argument (the srs XML Document MUST
be valid). The ScheduledRecording service implementation MUST ensure that the information returned

in this argument is always consistent. In other words, if during the information gathering process,
certain updates occur, the ScheduledRecording service implementation MUST re-examine the already
gathered information to verify that this information is still accurate before returning from the action
invocation.

2.6.5.1.5 NumberReturned
The NumberReturned argument MUST indicate the actual number of returned objects.
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2.6.5.1.6 TotalMatches

The TotalMatches argument MUST indicate the total number of recordSchedule objects that exist in
the ScheduledRecording service.

2.6.5.1.7 UpdatelD

The returned UpdatelD argument MUST be the value of the StateUpdatelD state variable at the time
the returned data has been completely and consistently collected. In other words, if during the
information gathering process, certain updates occur, the ScheduledRecording service implementation
MUST re-examine the already gathered information to verify that this information is still accurate

before returning from the action invocation. Refer to Section 2.4.4, “StateUpdatelD” for additional
information.

The UpdatelD argument is used to verify whether 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 may be stale. In this case, the control point should invoke the appropriate action towrefresh its
copy of the desired information (for example, via the BrowseRecordSchedules() or
GetRecordSchedule() action).

2.6.5.2 Dependency on State

None.

2.6.5.3 Effect on State

None.

2.6.5.4 Errors
Table 2-16: Error Codes for BrowseRecordSchedules()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
709 Unsupported*or The sort criteria specified are not supported or are invalid.

invalid-sort criteria

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

2.6.6_‘BrowseRecordTasks()

Thig.adtion is used to browse the list of recordTask objects associated with a single recordSchedule. In
addition, it can be used to browse the entire list of all recordTask objects available in the entire
ScheduledRecording service, independent of their parent recordSchedule.

The Roci /it aranmoent containe an XN _occanad ore YALT D)oo on tthat containe a cot of o0 JT ool
++ HH—S RS -coORtaHRSaHA P AP OCH RO RS A-Set-0o+ AEcmasmamasasay

objects. When the RecordSchedulelD input argument contains the @id value of an existing
recordSchedule, then the Result argument returns an XML escaped srs XML Document that contains
the set of recordTask objects associated with that particular recordSchedule. When the
RecordSchedulelD input argument is set to the empty string (‘”’), then the Result argument returns an
XML escaped srs XML Document that contains a list of all available recordTask objects in the entire
ScheduledRecording service.
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2.6.6.1 Arguments

Table 2-17: Arguments for BrowseRecordTasks()

Argument Direction relatedStateVariable
RecordScheduleID IN A ARG TYPE ObjectID
Filter IN A_ARG _TYPE PropertyList
StartinglIndex IN A_ARG _TYPE Index
RequestedCount IN A_ARG _TYPE Count
SortCriteria IN A_ARG _TYPE SortCriteria
Result our A_ARG _TYPE RecordTask
NumberReturned our A_ARG _TYPE Count
TotalMatches our A_ARG _TYPE Count
UpdatelD our StateUpdatelD

The syntax and semantics of the arguments (the RecordSchedulelD argument not included) of the
BrowseRecordTasks() action are identical to those of the BrowseRecordSchedinlés() action, except that
the objects returned by this action are recordTask objects instead of recordSchedule objects.

2.6.6.1.1 RecordSchedulelD

The RecordSchedulelD input argument contains the object ID.6f the recordSchedule for which all
associated recordTask instances are returned in the Result argment. If the RecordSchedulelD input
argument contains the empty string (“”’), then all available'wecordTask instances in the entire
ScheduledRecording service are returned.

2.6.6.1.2 Filter
See Section 2.6.5.1.1, “Filter”.

2.6.6.1.3 Startinglndex and RéquestedCount
See Section 2.6.5.1.2, “Startingludex and RequestedCount”.

2.6.6.1.4 SortCriteria
See Section 2.6.5.1.3, “SortCriteria”.

2.6.6.1.5 _Result

See Section'2.6.5.1.4, “Result”. However, the returned objects are recordTask objects instead of
recordSehedule objects.

2,6.6.1.6 NumberReturned
See Section 2.6.5.1.5, “NumberReturned”.

2.6.6.1.7 TotalMatches

When the RecordSchedulelD input argument contains the @id value of an existing recordSchedule,
then the TotalMatches argument MUST indicate the total number of recordTask objects that exist in the
ScheduledRecording service for the indicated recordSchedule. When the RecordSchedulelD input
argument is set to the empty string (“””), then the TotalMatches argument MUST indicate the total
number of recordTask objects that exist in the entire ScheduledRecording service, independent of their
parent recordSchedule.
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2.6.6.1.8 UpdatelD
See Section 2.6.5.1.7, “UpdatelD”.

2.6.6.2 Dependency on State

None.

2.6.6.3 Effect on State

None.

2.6.6.4 Errors

Table 2-18: Error Codes for BrowseRecordTasks()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Contrgl!

500-599 TBD See UPnP Device Architecture section on Control.

600-699 TBD See UPnP Device Architecture section o €ontrol.

704 No such The specified recordSchedule does-not exist.
recordSchedule ID

709 Unsupported or The sort criteria specified is,not supported or is invalid.
invalid sort criteria

720 Cannot process the | Cannot process the €equest in a reasonable amount of time.
request

2.6.7 CreateRecordSchedule()

This action creates a recordSchedule (that is;\&scheduled recording list entry) for some media content
(for example, broadcast content, analog input content, etc). This action creates a new object of a class,
derived from the recordSchedule class. €ontrol points that want to schedule a recording invoke the
CreateRecordSchedule() action.

If the CreateRecordSchedule() action returns successfully, then a new recordSchedule object is added
to the list of Record Schedules maintained by the ScheduledRecording service. This list can be
consulted through the BrowseRecordSchedules() action. The ScheduledRecording service MAY also
instantiate one or morg recordTask objects to represent the discrete recording tasks that are associated
with the high levelssehedule, defined by the recordSchedule. The instantiation of recordTask objects
may happen aftetthie’ CreateRecordSchedule() action returns successfully. However, if the created
recordSchediile,would lead to the instantiation of one or more recordTask objects, these recordTask
objects MUST be created by the ScheduledRecording service as soon as possible and within a
reasonable amount of time. If any of these spawned recordTask objects end up in a state that indicates
thatdhese recordTask objects should already be recording, then the ScheduledRecording service MUST
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 CreateRecordSchedule() action MUST

TCTOTTT WIllT SITOT code 720 Witlout any Change.
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2.6.7.1 Arguments
Table 2-19: Arguments for CreateRecordSchedule()

Argument Direction relatedStateVariable

Elements IN A_ARG _TYPE RecordScheduleParts
RecordScheduleID our A ARG TYPE ObjectID

Result our A_ARG _TYPE RecordSchedule
UpdatelD our StateUpdatelD

2.6.7.1.1 Elements

The Elements input argument contains an XML escaped srs XML Document (see [SRS-XSD]). This
document contains a single recordScheduleParts. The recordScheduleParts object identifies the desired
property values for the recordSchedule object to be created. The new recordSchedule will be an
instance of a specific recordSchedule class. Each class defines its set of member propertigs;‘some of
which are REQUIRED, and some of which are OPTIONAL. See Annex C for details.'Al'REQUIRED
member properties MUST be specified. If a control point omits supported OPTIONAE member
properties from the Elements argument, then the ScheduledRecording service MUST 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 MUST gracefully accept these. If an unsupported value is specified for a supported member
property, the ScheduledRecording service MUST detect this and retutn*error code 703.

2.6.7.1.2 RecordSchedulelD

If the ScheduledRecording service accepts the recordSchedile in the Elements input argument, then the
ScheduledRecording service MUST provide a value ip,this output argument. The returned
RecordSchedulelD value MUST be a unique value:Within the ScheduledRecording service.
RecordSchedulelD values are assumed to be opaque values without special meaning. Although a
ScheduledRecording service may choose to us€a RecordSchedulelD value that was previously assigned
(and later removed from the active list of récordSchedule instances), this specification recommends that
the RecordSchedulelD value be unique fa-time as well.

2.6.7.1.3 Result

The Result output argument‘contains an XML escaped srs XML Document (see [SRS-XSD]). This
document contains the newly created recordSchedule object as described in Annex A. Any properties
specified in the input Elenients argument MUST have the same values in the output recordSchedule.
The ScheduledRecording service MUST return all supported member properties for which it has
meaningful valyes)This complete set allows a control point to see the default values of those properties
that it did notspecify in the input Elements argument. Note that some properties such as scheduleState
are defined as REQUIRED for an output recordSchedule and MUST be included in the returned
document: Refer to Annex C.1.1, “Relationships between Classes and Properties” for the support level
of each property.

The ScheduledRecording service implementation MUST ensure that the information returned in this
argument is always consistent. In other words, if during the information gathering process, certain

npdafpe occur, the Qr‘hpdnlpdpponrding service. imp]pmpnmﬁnn MUST re-examine the alreadys gathprm‘l

information to verify that this information is still accurate before returning from the action invocation.

2.6.7.1.4 UpdatelD
See Section 2.6.5.1.7, “UpdatelD”.

2.6.7.2 Dependency on State

None.
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2.6.7.3 Effect on State
The value of the StateUpdatelD state variable is changed and the LastChange state variable is updated.

2.6.7.4 Errors

Table 2-20: Error Codes for CreateRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
701 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.

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

707 Read only Property | Specifying a read only property is not allewed.

708 Required Property | Omitting a REQUIRED property is-not allowed

720 Cannot Process the | Cannot process the request in a‘teasonable amount of time.
Request

730 Conflict The specified recordSehedule is conflicting with one or more

existing recordSchedule objects.

The ScheduledRecording service MAY reject a conflicting
recordSchedute and return with this error code.

731 Protected Contents | The specified contents are copy protected.

The SeheduledRecording service MAY reject a recordSchedule
that.specifies copy protected contents and return with this error

code.
732 No Media The specified removable media is not inserted.
733 Media Write The specified removable media is write-protected.
Protect
734 Media No Space The specified media does not have sufficient capacity.
735 Media Error Error related to the specified destination media.
736 Too Many The maximum number of recordSchedule objects is reached.
recordSchedules
737 Resource Error Error related to an application resource.

2.6.8 DeleteRecordSchedule()

The DeleteRecordSchedule() action is used to delete a specific recordSchedule. When the
recordSchedule is deleted, all of the associated recordTask objects MUST also be deleted. The list of
Record Schedules and their associated recordSchedulelD currently maintained by the
ScheduledRecording service can be retrieved through the BrowseRecordSchedules() action.

A recordSchedule can only be deleted when all of its associated recordTask objects are in the “/DLE”
or the “DONE” phase. If any of the associated recordTask objects are in the “ACTIVE” phase, then the
ScheduledRecording service MUST return with error code 705 (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
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recordSchedule. The active recordTask objects can be retrieved by properly invoking the
BrowseRecordTasks() action.

It must be noted 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
(OPTIONALLY) be automatically deleted along with its associated 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.

2.6.8.1 Arguments
Table 2-21: Arguments for DeleteRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A_ARG _TYPE ObjectID

2.6.8.1.1 RecordSchedulelD
The RecordSchedulelD argument contains the object ID of the recordSchedule to/be deleted.

2.6.8.2 Dependency on State

None.

2.6.8.3 Effect on State
The value of the StateUpdatelD state variable is changed anhd the LastChange state variable is updated.

2.6.8.4 Errors

Table 2-22: Error Codes for DeleteRecardSchedule()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.

500-599 TBD See UPnP Device Architecture section on Control.

600-699 TBD See UPnP Device Architecture section on Control.

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

705 Active recordTask | One or more recordTask instances are actively recording.

720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
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2.6.9 GetRecordSchedule()

This action is used to retrieve a single recordSchedule from the ScheduledRecording service.

2.6.9.1 Arguments
Table 2-23: Arguments for GetRecordSchedule()

Argument Direction relatedStateVariable
RecordSchedulelD IN A ARG TYPE OhjectlD

Filter IN A_ARG TYPE PropertyList
Result our A_ARG TYPE RecordSchedule
UpdatelD our StateUpdatelD

2.6.9.1.1 RecordSchedulelD

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

2.6.9.1.2 Filter
See Section 2.6.5.1.1, “Filter”.

2.6.9.1.3 Result

The Result output argument contains an XML escaped srs XML Document that contains a single
recordSchedule identified by the @id value specified in the-RecordSchedulelD argument. For further
details, see Section 2.6.5.1.4, “Result”.

2.6.9.1.4 UpdatelD
See Section 2.6.5.1.7, “UpdatelD”.

2.6.9.2 Dependency on State

None.

2.6.9.3 Effect on State

None.

2.6.9.4 Errors
Table2-24: Error Codes for GetRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.

S00-5599 1bD See UPnF Device Architecture section on Control.

600-699 TBD See UPnP Device Architecture section on Control.

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

720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
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2.6.10 EnableRecordSchedule()

This OPTIONAL 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
MUST return with error code 740.

The invocation of the EnableRecordSchedule() action enables all the associated recordTask objects in
the “IDLE” or “ACTIVE” phase (See Section 2.6.14, “EnableRecordTask()’) 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 recordTask objects should already be recording, then the ScheduledRecording

service MUST 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 MUST return with error code 720. If the ScheduledRecording service
can not enable some of the recordTask objects in the “IDLE” or “ACTIVE” phase, it MUST return‘error
code 740 without any change.

Enabling a recordSchedule MUST NOT affect its recordTask objects in the “DONE” phasé: These
recordTask objects MUST NOT cause error code 739 to be generated.

2.6.10.1 Arguments

Table 2-25: Arguments for EnableRecordSchedule()

Argument Direction relatedStateVariable
RecordSchedulelD IN A ARG TYPE ObjectiD

2.6.10.1.1 RecordSchedulelD
The RecordSchedulelD argument contains the object.ID of the recordSchedule to be enabled.

2.6.10.2 Dependency on State

None.

2.6.10.3 Effect on State

The value of the StateUpdatelD, state variable is changed and the LastChange state variable is updated
(the scheduleState@currefithrrors property and some faskState(@xxx error properties might be
updated).

2.6.10.4 Errors
Table 2-26:/ Error Codes for EnableRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.

500-599 TBD See UPnP Device Architecture section on Control.

600-699 TBD See UPnP Device Architecture section on Control.

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

720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
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ErrorCode errorDescription Description

739 Cannot One or more of the associated recordTask objects could not be
enable/disable enabled or disabled.
recordSchedule

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

2.6.11 DisableRecordSchedule()

This OPTIONAL 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 MUST return with error code 740-

The invocation of the DisableRecordSchedule() action disables all associated recordTask objects in.the
“IDLE” phase (See Section 2.6.15, “DisableRecordTask()”) except for those which were enabled
individually at the recordTask level via the EnableRecordTask() action. Enabling at the recordFask
level always takes precedence. If the ScheduledRecording service can not disable some of;the
recordTask objects in the “/DLE”’phase, it MUST return error code 739 without any change:

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

Also, disabling a recordSchedule MUST NOT affect its recordTask objects-in the “DONE” phase.
These recordTask objects MUST NOT cause error code 739 to be generated:” A disabled
recordSchedule MUST continue to generate new recordTask objects butithey MUST all be disabled.
This allows control points to understand which recordTask objects will become active, once the
RecordSchedule is re-enabled. This also provides the means for-a'€ontrol point to enable individual
recordTask objects, even when the recordSchedule is disabled

2.6.11.1 Arguments
Table 2-27: Arguments for DisableRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A_ARG _TYPE ObjectID

2.6.11.1.1 RecordSchedulelD
The RecordSchedulelD argument contains the object ID of the recordSchedule to be disabled.

2.6.11.2 Dependency on State

None.

2.6.11.3’Effect on State

Thevalue of the StateUpdatelD state variable is changed and the LastChange state variable is updated
(the-scheduleState(@currentErrors property and some taskState(@xxx error properties might be
updated).

2.6.11.4 Errors

Table 2-28: Error Codes for DisableRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
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ErrorCode

errorDescription
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Description

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

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.

2.6.12 DeleteRecordTask()

This OPTIONAL action is used to delete a recordTask. For any existing recordTask, this agtien MUST
always succeed. The recordTask object is removed from the list of recordTask objects thatis
maintained by the ScheduledRecording service for the (parent) recordSchedule and anyrongoing
recording for this recordTask MUST stop immediately. The associated recorded content for that
recordTask MUST NOT be deleted as a result of this action.

2.6.12.1 Arguments

Table 2-29: Arguments for DeleteRecordTask()

Direction relatedStateVariable

Argument

RecordTaskID

IN

A_ARG_TYPE_ObjectID

2.6.12.1.1 RecordTaskID
The RecordTaskID argument contains the objectiID of the recordTask to be deleted.

2.6.12.2 Dependency on State

None.

2.6.12.3 Effect on State
The value of the StateUpdatelD state variable is changed and the LastChange state variable is updated.

2.6.12.4 Errors

Table 2-30:

ErrorCode

Error Codes for DeleteRecordTask()

errorDescription

Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
713 No such The specified recordTask does not exist.

recordTask ID
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2.6.13 GetRecordTask()

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

2.6.13.1 Arguments

Table 2-31: Arguments for GetRecordTask()

Argument Direction relatedStateVariable
RecordTadkdD IN A ARG TYPE OhjectlD
Filter IN A_ARG TYPE PropertyList
Result our A_ARG TYPE RecordTask
UpdatelD our StateUpdatelD

2.6.13.1.1 RecordTaskID

The RecordTaskID argument contains the object ID of the recordTask for which information is to be
returned.

2.6.13.1.2 Filter
See Section 2.6.5.1.1, “Filter”.

2.6.13.1.3 Result

The Result output argument contains an XML escaped srs XML Document that contains a single
recordTask instance, identified by the @id value specified.inr the RecordTaskID argument. The Result
argument is identical to the Result argument of the BrowseéRecordTasks() action. See Section 2.6.6.1.5,
“Result” for further details.

2.6.13.1.4 _UpdatelD
See Section 2.6.5.1.7, “UpdatelD”.

2.6.13.2 Dependency on State

None.

2.6.13.3 Effect on.State
None.
2.6.13.4)Errors

Table)2-32: Error Codes for GetRecordTask()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
713 No such The specified recordTask does not exist.

recordTask ID

720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
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2.6.14 EnableRecordTask()

This OPTIONAL 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 “/DLE” phase will record content in the future unless the
occurrence of an error prevents that.

e A recordTask that is enabled in the “4ACTIVE” phase MUST 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 MUST return error code 720 without any change.

Invoking EnableRecordTask() on a recordTask in the “DONE” phase MUST NOT affect the state of
the recordTask and MUST fail with error code 741.

Enabling a recordTask always takes persistent precedence over enabling/disabling activities performed
at the (parent) recordSchedule level. A recordTask that is enabled by invoking EnableRecordTask()
remains enabled until explicitly disabled by invoking DisableRecordTask() on that recordTask\
Invoking EnableRecordSchedule() or DisableRecordSchedule() on the (parent) recordSchedlule does
not affect the recordTask anymore. A recordTask enable/disable behavior can be re-synchronised to the
(parent) recordSchedule by invoking the ResetRecordTask() action. From that point enwards, a
recordTask will follow any enabling/disabling activities performed at the (parent)recordSchedule level
again.

2.6.14.1 Arguments

Table 2-33: Arguments for EnableRecordTask()

Argument Direction relatedStateVariable

RecordTaskiD IN A_ARG TYPE ObjectiD

2.6.14.1.1 RecordTaskID
The RecordTaskID argument contains the objeetID of the recordTask to be enabled.

2.6.14.2 Dependency on State

None.

2.6.14.3 Effect on State
The value of the StatelipddtelD state variable is changed and the LastChange state variable is updated.
2.6.14.4 Errors

Table 2-34:/ Error Codes for EnableRecordTask()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.

500-599 TBD See UPnP Device Architecture section on Control.

600-699 TBD See UPnP Device Architecture section on Control.

713 No such The specified recordTask does not exist.
recordTask ID

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
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2.6.15 DisableRecordTask()

This OPTIONAL action is used to first de-synchronize the recordTask enable/disable behavior from the
(parent) recordSchedule and then individually disable the recordTask, if not already disabled. A
disabled recordTask MUST behave identical to an enabled recordTask, except for the following:

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

e A disabled recordTask in the “ACTIVE” phase MUST NOT record content and it MUST
report error code 101 (Disabled) in the taskState@currentErrors and taskState(@errorHistory

propertres:

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

Disabling a recordTask always takes persistent precedence over enabling/disabling activitieS\performed
at the (parent) recordSchedule level. A recordTask that is disabled by invoking DisableRecordTask()
remains disabled until explicitly re-enabled by invoking EnableRecordTask() on that-recordTask.
Invoking EnableRecordSchedule() or DisableRecordSchedule() on the (parent) recordSchedule does
not affect the recordTask anymore. A recordTask enable/disable behavior can Be re-synchronised to the
(parent) recordSchedule by invoking the ResetRecordTask() action. From that,point onwards, a
recordTask will follow any enabling/disabling activities performed at the-(parent) recordSchedule level
again.

2.6.15.1 Arguments

Table 2-35: Arguments for DisableRecordTask()

Argument Direction relatedStateVariable

RecordTaskiD IN. A_ARG TYPE ObjectiD

2.6.15.1.1 RecordTaskID
The RecordTaskID argument contains/the object ID of the recordTask to be disabled.

2.6.15.2 Dependency on State

None.

2.6.15.3 Effect.on State
The value of the\StateUpdatelD state variable is changed and the LastChange state variable is updated.

2.6.154 Errors
Table 2-36: Error Codes for DisableRecordTask()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
713 No such The specified recordTask does not exist.
recordTask ID
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
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ErrorCode errorDescription Description

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

2.6.16 ResetRecordTask()

This OPTIONAL action is used to force a previously enabled or disabled recordTask to follow any
enabling/disabling activities performed at the (parent) recordSchedule level again.

If the (parent) recordSchedule is in the “ENABLED?” state, then the effect of invoking the

ResetRecordTask() action on an associated recordTask is identical to invoking the EnableRecordTask()
action on that recordTask and from that point onwards, following any enabling/disabling activities
performed at the (parent) recordSchedule level again for that recordTask.

If the (parent) recordSchedule is in the “DISABLED” state, then the effect of invoking the
ResetRecordTask() action on an associated recordTask is identical to invoking the DisableRecowd Task()
action on that recordTask and from that point onwards, following any enabling/disabling activities
performed at the (parent) recordSchedule level again for that recordTask.

2.6.16.1 Arguments
Table 2-37: Arguments for ResetRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A/ARG TYPE ObjectID

2.6.16.1.1 RecordTaskID
The RecordTaskID argument contains the object ID of the recordTask to be reset.

2.6.16.2 Dependency on State

None.

2.6.16.3 Effect on State
The value of the StateUpdatelD\state variable is changed and the LastChange state variable is updated.

2.6.16.4 Errors

Table 2-38: Error Codes for ResetRecordTask()

ErrorCode  errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
5005599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
713 No such The specified recordTask does not exist.
recordTask ID
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request

2.6.17 GetRecordScheduleConflicts()

This action returns a CSV list of recordSchedule objects that conflict with the recordSchedule indicated
by the RecordSchedulelD argument.
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Support of this action is REQUIRED if the ScheduledRecording service implementation allows
conflicting recordSchedule instances to be created.

2.6.17.1 Arguments
Table 2-39: Arguments for GetRecordScheduleConflicts()

Argument Direction relatedStateVariable
RecordScheduleID IN A ARG TYPE ObjectID
RecordScheduleConflictIDList our A_ARG _TYPE ObjectIDList
UpdatelD our StateUpdatelD

2.6.17.1.1 RecordSchedulelD

The RecordSchedulelD argument contains the object ID of the recordSchedule for which alkconflicting
recordSchedule object ID values are to be returned in the RecordScheduleConflictIDList,output
argument.

2.6.17.1.2 RecordScheduleConflictIDList

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

2.6.17.1.3 UpdatelD

The returned UpdatelD argument MUST contain the most rée¢nt value of the StateUpdatelD state
variable before the action began collecting information to Cteate the value returned in the
RecordScheduleConflictIDList argument. This ensures that any changes that occur during the gathering
of information can be detected by comparing the valué-of the UpdatelD argument to the updatelD
attribute value in the most recent LastChange eventRefer to Section 2.4.4, “StateUpdatelD” for more
detailed information on the use of this argument.

2.6.17.2 Dependency on State

None.

2.6.17.3 Effect on State

None.

2.6.17.4.Errors
Table\2-40: Error Codes for GetRecordScheduleConflicts()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.

500-599 TBD See UPnP Device Architecture section on Control.

600-699 TBD See UPnP Device Architecture section on Control.

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

720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
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2.6.18 GetRecordTaskConflicts()

This action returns a CSV list of @id values of all the recordTask instances that conflict with the
recordTask indicated by the RecordTaskID argument.

Support of this action is REQUIRED if the ScheduledRecording service implementation allows
conflicting recordTask instances to be created.

2.6.18.1 Arguments

L £
1Z

Argument Direction relatedStateVariable
RecordTaskiD IN A_ARG TYPE ObjectiD
RecordTaskConflictIDList our A_ARG TYPE ObjectIDList
UpdatelD our StateUpdatelD

2.6.18.1.1 RecordTaskID

The RecordTaskID argument contains the object ID of the recordTask for which,all conflicting
recordTask object ID values are to be returned in the RecordTaskConflictIDLis¢"0utput argument.

2.6.18.1.2 RecordTaskConflictIDList

This output argument contains the CSV list of recordTask objectdDs that conflict with the recordTask,
indicated by the RecordTaskID argument.

2.6.18.1.3 UpdatelD

The returned UpdatelD argument MUST contain the-thost 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 LastChéuige event. Refer to Section 2.4.4, “StateUpdatelD” for more
detailed information on the use of thislargument.

2.6.18.2 Dependency on State

None.

2.6.18.3 Effect'on State

None.

2.6.184 Errors
Table 2-42: Error Codes for GetRecordTaskConflicts()

ErrorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
713 No such The specified recordTask does not exist.
recordTask ID
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
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2.6.19 Common Error Codes

The following table lists error codes common to actions for this service type. If an action results in
multiple errors, the most specific error should be returned.

Table 2-43:

ErrorCode

Common Error Codes

errorDescription

Description

400-499 TBD See UPnP Device Architecture section on Control.

300-599. IBD See-UPnPR Device-Architecture-section-on-Contrel-

600-699 TBD See UPnP Device Architecture section on Control.

700 Reserved for future extensions.

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

702 Reserved for future extensions.

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

704 No such The specified recordSchedule doesnot exist.

recordSchedule ID

705 Active recordTask | One or more recordTask inStances are actively recording.

706 Reserved for future extensions.

707 Read-only property | Unable to specifyréad-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 An invalid value has been specified in the DataTvpelD input
DataTypelD argument.

712 Reserved for future extensions.

713 No such The specified recordTask does not exist.
recordFask ID

714-719 Reserved for future extensions.

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

request

721929 Reserved for future extensions.

730 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.

731 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.

732 No Media The specified removable media is not inserted.

29341-4-14 © ISO/IEC:2008(E)
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ErrorCode errorDescription Description

733 Media Write The specified removable media is write-protected.
Protect

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

735 Media Error Error related to the specified destination media.

736 Too many record The maximum number of recordSchedule objects is reached.
schedules

737 Resource Error Error related to an application resource.

738 Reserved for future extensions.

739 Cannot One or more of the associated recordTask objects could not be
enable/disable enabled or disabled.
recordSchedule

740 recordSchedule The recordSchedule has already completed and cantiot be enabled
“COMPLETED” or disabled.

741 recordTask in A recordTask in the “DONE” phase canpot.be enabled or disabled.
“DONE” phase

Note: 800-899 Error Codes are not permitted for standard actions. See UPAP Device Architecture
section on Control for more details.

2.7 State Diagram of recordTask

In the ScheduledRecording service, the state of each recordTask is represented by its state properties
(that is: taskState and its associated properties faskState(@xxx). The definitions are described in Annex
B.16, “Task State Properties”. Additionally, the state*behavior of a recordTask is illustrated by a state
diagram to give a visual description of each state and the state transitions. State diagrams are provided
for informational purposes. Whenever there is@,discrepancy between the state diagram and the textual
description of state and state transition, the normative textual description takes precedence.

2.7.1 AFull-Featured State Diagram

As described above, the faskState-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
shows the possible states and state transitions that a given recordTask may take throughout its life time.
It is assumed that all (REQUIRED and OPTIONAL) normative states and attributes of a recordTask are
supported by the dévice. Further, it is assumed that a device is able to resume recording in the middle of
the “ACTIVE” phase., The GetAllowedValues() action can be used to determine if a device supports all
states and attributes.
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PH = @phase property

STM = @startDateTimeMet property
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
EH>++ Info = @infoList property
PH%DONE — =T Haonauhan t ta ool
SEM=ST ggere-a-transit
PE-> > = Transition causes a new value to be set
STVS 1 =? = Transition target determined by current value
PH->ACTIVE
\ / hd
/ CE>++ \
ACTIVE. ACTIVE. \"EH-)++
TRANSITION. TRANSITION. SBM>1
FROMSTART, RESTART
ACTIVE.
NOTRECOR
DING
ACTIVE.
RECORDING.
FE>1 RESTART.
Rec>0 TRISK
ki
PH->DONE

SBM>1
SBR =?
0 1

DONE.
PARTIAL

recordTask Deleted

Figure S: A Full-Featured State Diagram

2.71.1 “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 “/DLE” 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.
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27111 “IDLE.READY” State

This state indicates that the recordTask is waiting for the start time to be reached and that no error
conditions (either fatal or non-fatal) have been detected. If/when the start time is reached, the
recordTask will transition to one of the states in the “4ACTIVE” phase. If, while waiting for the start
time, a non-fatal error is detected, the recordTask will transition to the “/DLE.ATRISK” state indicating
that the recordTask is at risk of not completing successfully due to some non-fatal error condition.

2.71.1.2 “IDLE.ATRISK” State
This state indicates that the recordTask is waiting for the start time to be reached, but that at least one

non-fatal error condition has been detected. If/when the start time is reached, the recordTask will
transition to one of the states in the “4C7IVE” phase. If, while waiting for the start time, the non-fatal
error is resolved, the recordTask will transition back to the “/DLE.READY” state.

2.71.2 “ACTIVE” Phase

The states in this phase indicate that the recordTask’s start time has been reached and thatithe target
content is available for recording. While in this phase (that is: in one of these states), the device will
attempt to record the content. The recordTask will remain in this phase until either the recordTask’s
end time is reached (that is: the content is no longer available) or until a fatal errot is detected. If/when
the end time is reached, the recordTask will transition to the appropriate “DONE »state based on how
much of the content was recorded (that is: all - “DONE.FULL”, part — “D@NE.PARTIAL”, or none —
“DONE.EMPTY”). If a fatal error is detected, the recordTask will transitien to either the
“DONE.PARTIAL” or the “DONE.EMPTY” state, depending on how much of the content was recorded
(that is: part or none).

2.71.21 “ACTIVE.TRANSITION.FROMSTART” State

This state indicates that the recordTask is attempting to‘begin recording the recordTask’s content from
the beginning of the designated start time. The recordZask remains in this state until either the device
actually begins recording data to the media or until‘a*non-fatal or fatal error occurs. If the device
actually starts to record data to the media, the zecordTask will transition to
“ACTIVE.RECORDING.FROMSTART” states.-where the content continues to be recorded. If the initial
recording attempt fails due to a non-fatalegror, 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 recordTdsk}s start time is reached, the recordTask (by definition) must transition out of the
“IDLE” phase andinto the “ACTIVE” phase, However, since the device has not yet attempted to record
any content.dafa on to the media, it is unknown which “ACTIVE” state the recordTask should transition
to. Firstly)it.s not appropriate to transition to any of the “ACTIVE.RECORDING.xxx” states because
the deviee'has not yet actually recorded any content data. Secondly, it is not appropriate to transition to
the A CTIVE.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 determined.

2.71.2.2 “ACTIVE.TRANSITION.RESTART” State

This state indicates that the recordTask is attempting to re-start the recording of the recordTask’s
content some time after the beginning of the designated start time. This implies that either the initial
recording attempt failed or that the initial recording attempt succeeded, but was later disrupted due to a
non-fatal error. The recordTask remains in this state until either the device actually begins recording
data to the media or until a 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
content continues to be recorded. If the initial recording attempt fails due to a non-fatal error, the
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recordTask transitions to the “ACTIVE.NOTRECORDING” state where one or more attempts is made
to resolve the problem and re-attempt to 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 recorded (that is: part of none).

Although the recordTask remains in this state for a relatively short period of time, this state bridges an
inherent discontinuity between the “ACTIVE.NOTRECORDING” state and the
“ACTIVE.RECORDING.xxx” states. Specifically, at the instant when a current non-fatal error has been
resolved, the recordTask (by definition) must transition out of the “ACTIVE.NOTRECORDING” state
and into one of the other “4CTI/VE” states. However, since the device has not yet attempted to restart
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should transition to. Firstly, it is not appropriate to transition to any of the “4CT/VE.RECORDING.xxx”
states because the device has not yet actually (re)started to record any content data. Secondly, it is not
appropriate to transition back to the “ACT/VE.NOTRECORDING” state because there are no
unresolved non-fatal errors. Since no other “ACT/VE” states are appropriate at this instant in timey the
“ACTIVE.TRANSITION.xxx” states exists as a brief transition point while the true disposition df the
recordTask is determined.

2.71.23 “ACTIVE.RECORDING.FROMSTART.OK” State

This state indicates that the recordTask has reached its start time and that all of the farget content has
been recorded continuously from the beginning. Additionally, no non-fatal or\fatal errors have occurred
or have been detected which would otherwise threaten the future continuity. of the recording. The
recordTask remains in this state until either the recordTask’s end time is.feached or until a non-fatal or
fatal error occurs or a pending non-fatal or fatal error is detected.

If the recordTask reaches its end time, the recordTask halts theretording and transitions to the
“DONE.FULL” state indicating that the entire target content4yas‘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 Tndicating that part of the target content was
recorded. If a pending non-fatal or fatal error is;detected (but has not yet occurred), the recordTask
transitions to the “ACTIVE.RECORDING.EROMSTART.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.

271.24 “ACTIVE.RECORDING.FROMSTART.ATRISK” State

This state indicates that thewecordTask has reached its start time and that all of the target content has
been recorded continueusly from the beginning. Although no non-fatal or fatal errors have occurred,
one or more pending nen-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 all of the-pending non-fatal and fatal errors have been resolved or until a non-fatal or fatal error
actually occurs:

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 all of the
pending errors have been resolved, the recordTask transitions to the
“UCTIVE.RECORDING.FROMSTART.OK” state indicating that the target content has been recorded
continuously from the beginning and that no pending non-fatal or fatal errors have been detected. If a

non-fatal error actually occurs, the recording has already halted and the record7ask 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.

2.71.25 “ACTIVE.RECORDING.RESTART.OK” 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
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the beginning or somewhere in the middle so that part of the content was not recorded. Fortunately, no
pending non-fatal or fatal errors have been detected which would otherwise threaten the future
continuity of the recording. The recordTask remains in this state until either the recordTask’s end time
is reached or until a non-fatal or fatal actually occurs or a pending non-fatal or fatal error is detected.

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 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
again restart the recording. If a fatal error actually occurs, the recording has already halted and the
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was recorded. If a pending non-fatal or fatal error is detected (but has not yet occurred), the recordTask
transitions to the “ACTIVE.RECORDING.RESTART.ATRISK” state indicating that part of the target
content has been recorded and that additional non-fatal or fatal errors are pending which threaten the
remainder of the recording.

271.2.6 “ACTIVE.RECORDING.RESTART.ATRISK” State

This state indicates that the recordTask has reached its start time and that the target conitent 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 reeorded. 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 all of the pending non-fatal and fatal errors have been resolved or uftil a non-fatal or fatal actually
occurs.

If the recordTask reaches its end time, the recordTask halts thereéording 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 transitiens 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 already halted and the recordTask
transitions to the “ACTIVE. NOTRECORDING**state where one or more attempts are made to resolve
the problem and again 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.

2.71.2.7 “ACTIVE.NOTRECORDING” State

This state indicates that a_fion*fatal error has occurred while the device was recording the target content
or while the device was attempting to start recording the target content. The recordTask remains in this
state until either the.reedrdTask’s end time is reached or until all of the current non-fatal errors are
resolved, or unti}-a\fatal error actually occurs.

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

2.7.1.3 “DONE” Phase

The 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 the 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 recordTask’s property values change.
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2.71.31 “DONE.FULL” State

This state indicates that all of the recordTask’s target content was recorded in its entirety without any
interruptions. No error occurred while recording the target content. The recordTask remains in this state
until the recordTask is deleted.

2.71.3.2 “DONE.PARTIAL” State

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

2.71.3.3 “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.

2.7.2 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 suppett level of these state
related properties is defined in Annex C.3.2, “object.recordTask Class”. This\example only uses the set
of REQUIRED allowed values for the faskState property. In the examplelbelow, it is assumed that the
device is UNABLE to resume recording once the “ACTIVE” phase is éntered. By definition, any device
MUST support at least the following 5 illustrated states.
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PH = @phase property
recordTask 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
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Figure 6: A Minimal-Implementation State Diagram

2.7.21 “IDLE” Phase

In this phase, the device is not able to detect pending errors (that is: faskState@pendingErrors MUST
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 “/DLE” phase, a fatal error can occur, and the
recordTask will transition directly to the “DONE.EMPTY” state.



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

-74 - 29341-4-14 © ISO/IEC:2008(E)

2.7.211 “IDLE.READY” State

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

2.7.21.2 “IDLE.ATRISK” State

Because there is no error detecting mechanism (that is: taskState@pendingErrors) supported, this state
is not supported.

2.7.2.2 “ACTIVE” Phase

Because there is no pending error (that is: faskState@pendingErrors) detection mechanism supported,
nor is an interrupted “ACTIVE” recording or late recording (that is: the start time is missed) able {0
resume recording (due to device limitations), only one state MUST be supported in the “ACTIKE”
phase, that is: “ACTIVE.RECORDING FROMSTART.OK”. It indicates a perfect recording.condition.

2.7.2.21 “ACTIVE.TRANSITION.FROMSTART” State
This state is not supported.

2.7.2.2.2 “ACTIVE.TRANSITION.RESTART” State
This state is not supported.

2.7.2.2.3 “ACTIVE.RECORDING.FROMSTART.OK State

This is the only state that MUST be supported in the “ACTLVE” phase. It indicates the perfect recording
condition. The recordTask has reached its start time and all of the target content has been recorded
continuously from the beginning. The recordTask témains in this state until either the recordTask’s end
time is reached or until a fatal error is detected.

If the recordTask reaches its end time, the récordTask halts the recording and transitions to the
“DONE.FULL” state indicating that the efitire 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.PARDIAL” or the “DONE.EMPTY” state.

2.7.2.24 “ACTIVE.RECORDING.FROMSTART.ATRISK” State
This state is not supported-since the device does not support pending errors.

27225 “ACTIVE.RECORDING.RESTART.OK” State

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

27:2.2.6 “ACTIVE.RECORDING.RESTART.ATRISK” State
This state is not supported since the device does not support pending errors.

2.7.2.2.7 “ACTIVE.NOTRECORDING” State

This state is not supported since the device can not resume interrupted recording. Any interruptions
during the middle of recording will cause a transition to the “DONE” phase.

2.7.2.3 “DONE” Phase

The 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 the target content was actually
recorded.
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2.7.231 “DONE.FULL” State

This state indicates a perfect recording. The recordTask’s target content was recorded in its entirety
without any interruptions.

2.7.23.2 “DONE.PARTIAL” State

This state indicates that part of the recordTask’s target content was recorded, but not all of it. This state
is reached from an “ACTIVE” recordTask due to a fatal error.

This state indicates that none of the recordTask’s target content was recorded. It is a result of a
recording that has never been started due to a fatal error.

2.7.3 recordTask State Example

The following example illustrates the use of state attributes. In this example, it is assumed;that a device
is able to resume a recording after it is interrupted.

The events occurs at:
e TO: Sytem is idle.

e TI: Error 1 (for example, DRM protected is being broadcast) and ‘Error 3 (for example,
conflicted-loser) are predicted.

e T2: The recordSchedule reaches the scheduled start time; but Error 1 prevents the recording
from starting.

e  T3: Suddenly, a new Error 2 occurs (for example,disabled)

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, enabledby user), but Error 3 is still predicited.

e T6: Error 3 occurs (for example, othérprioritized program starts)

e T7: Error 3 is fixed (for example;the prioritized program ends)

e T8: The recordSchedule reachied the scheduled end time
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Table 2-44: recordTask State Timeline

a|npayss Buipiosay

aur] awiy

“IDLE.READY” “pLE” |0]10]0(0|0|0(0|0|O|O| O
“IDLE.ATRISK” “IDLE” {0]0[0]0[0(0|0|0|O [1,3NO
“ACTIVE NOTRECORDING” “ACTIVE”[ 0[O0 [1(1(0[0[0[0]| Inj73 1
“ACTIVE.NOTRECORDING” “Active”{0 (0|1 [1(0|0]|0(Q11,2] 3| 1,2
“ACTIVE.NOTRECORDING” “Active”{ 00| 11004000 2| 3| 1,2
“ACT.RECORDING.RESTART ATRISK” |“ACTIVE” | 1 | 1 [ 1|1 |ON0A4 0|0 | O | 3 | 1,2
“ACTIVE.NOTRECORDING” “Active”| 0|1 |1 |A%0 (000 3 |10 |1,2,3
“ACT.RECORDING.RESTART.OK” “Actve”| 1|1 | K]1(0|0]0({0| O | O |1,2,3
“DONE.PARTIAL” “DONE” |0 [1(1]1]0(1]|0]|O | O 1,23

2.8 ScheduledRecording Service Priority Model

2.8.1 Introduction of the ScheduledRecording Service Priority Model

The ScheduledRecording service priority model allows control points to provide desired priority
information in order to help the ScheduledRecording service prioritize conflicting recordTask instances
that were generated by different recordSéhedule instances. The ScheduledRecording service priority
model does not remove these conflicts-from the system, but it does help the ScheduledRecording
service make scheduling decisions.that more closely match the desires of the end-user.

The ScheduledRecording service priority model is based on a “priority level” system in which each
recordSchedule is assigned:a,specific priority level. The recordTask inherits the priority of its parent
recordSchedule. In othet words, the recordTask instances generated by a recordSchedule of a higher
priority level are given-higher priority than those recordTask instances generated by a recordSchedule
of a lower priority level. Except for those ScheduledRecording service implementations that support
“ordered priority.*(described below), all of the recordTask instances generated by any of the
recordSchethle’ instances assigned to the same priority level will have the same priority. If conflicts
arise between any of these (same priority) recordTask instances, the ScheduledRecording service MAY
give preference to any of these recordTask instances in a device-dependant manner.

Thehumber of distinct priority levels supported by a ScheduledRecording service is vendor-dependent.
Each priority level is identified by its name which MUST 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 1s 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:

e “LI” (Highest priority level)
o “L2”
o “L3”
o “Lg”
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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. Each existing
recordSchedule (on a given ScheduledRecording service) MUST be assigned one of these supported
priority levels. The priority property of each recordSchedule indicates the current priority level
assigned to that recordSchedule which can be retrieved via the BrowseRecordSchedules() action.

2.8.2 Ordered Priority within Each Priority Level

Ill addlhuu tU ouppuﬁius UIIV Ul 111U U pliUl lt)’ }\/V\I}D, SUILIIV Sb}lbdulbdebUl dillé oLl Vi\/\.«
implementations are able to prioritize the recordSchedule instances within each priority level. When
ordered priority is supported, each recordSchedule (in addition to its assigned priority level) is also
assigned a unique “ordered priority slot” ranging from 1 to <n> where <n> is the total number of
recordSchedule instances within the ScheduledRecording service. A value of 1 represents the highest
priority recordSchedule within the ScheduledRecording service; that is: the highest priority
recordSchedule within the highest priority level “L/”. The value <n> represents the lowest priority
recordSchedule within the ScheduledRecording service; that is: the lowest recordSchednl¢’within the
lowest priority level. The ordered priority slot assigned to each recordSchedule can be-Obtained via the
recordSchedule’s priority@orderedValue property. A ScheduledRecording servige thdt support ordered
priority MUST expose this property for each of their recordSchedule instances{Conversely, a
ScheduledRecording service that does not support this capability MUST NOT eXpose the
priority@orderedValue property. Within a given ScheduledRecording service, each ordered priority
slot is assigned to exactly one recordSchedule.

As a natural consequence, the recordSchedule instances assignedto a-higher priority level will always
have a higher ordered priority than the recordSchedule instances assigned to a lower priority levels.

The following examples shows a ScheduledRecording service'that supports ordered priority values
within each of its 5 priority levels. The first example shows a ScheduledRecording service with fewer
recordSchedule instances than the number of priority eyels supported by that ScheduledRecording
service. The second example shows a ScheduledRéecerding service with more recordSchedule instances
than the number of priority levels supported by the ScheduledRecording service.

Of particular note, recordSchedule instancesdo not need to be evenly distributed between the different
priority levels. Ordered priority slots are contiguously assigned starting with the highest priority
recordSchedule down to the lowest prierity recordSchedule.

Table 2-45: Example 1: Fewer recordSchedule instances than the Number of
Supported\Priority Levels.

“L1” (highest prierity level) RS-4 1

«p 2

“r3” RS-C 2
RS-B 3

« [

“L5” (lowest priority level)
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Table 2-46: Example 2: More recordSchedule instances than the Number of
Supported Priority Levels.

Priority Level Ordered Priority Slot
“L1” (highest priority level) RS-4 1
«p 0 RS-F 2
4‘@9’ RS_C 3
RS-B 4
“H” RS—E 5
“L5” (lowest priority level) RS-G 6
RS-D 7

2.8.3 Setting the Initial Priority Level of a recordSchedule

The initial priority level of a recordSchedule is determined by the ScheduledRecording setvice when
the recordSchedule is created. When determining the initial priority level, the ScheduledRecording
service MUST examine the recordSchedule’s incoming desiredPriority property, andlif provided, set
the recordSchedule’s initial priority level as indicated. If the desiredPriority property is not set, then the
ScheduledRecording service MUST assign the recordSchedule to one of the sipported priority levels
based on some device-dependent assignment algorithm. As described below, the desiredPriority
property can be set to one of many different values which allow control‘peints to express the desired
priority in a number of different ways. The GetdllowedValues() actionean be used to determine which
values a ScheduledRecording service allows for its desiredPriorify property.

The desiredPriority property has an associated desiredPriorit)(@iype property that MUST be set to
“PREDEF” except when an object ID is specified in the desiredPriority property. In this case the
desiredPriority@type property MUST be set to “OBJECIID” (see below for details).

In the simplest case, the incoming desiredPriority property is set to the name of one of the supported
priority levels. This value indicates that the recordSchedule MUST be assigned to the specified priority
level. If the ScheduledRecording service is neotable to complete the assignment, then it MUST fail the
creation request.

If a control point does not have a desited priority for a recordSchedule that it is about to 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 the ScheduledRecording service’s default priority
level assignment.

If the ScheduledRecording)service supports ordered priority (that is: the ScheduledRecording service
supports the priority@erderedValue property), the ScheduledRecording service MUST also support
some additional yvalues for its desiredPriority property. Firstly, the ScheduledRecording service MUST
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
propertyMUST be set to “OBJECTID” in this case). This value indicates that the new recordSchedule
MUST \be assigned to the same priority level as the existing recordSchedule identified by <@id>.
Furthermore, the new recordSchedule MUST 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.)

Additionatty, when ordered priority 1S SUpported, the SchedutedRecording service MUST 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 MUST have the form “L<x>_ HI” or
“L<x>_ LOW” where “L” is an abbreviation for “Level”, <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 priority levels
and also ordered priority MUST support the values “L/_HI”, “L1_LOW”,“L2_HI”,“L2 LOW”,
“L3_HIP’,“L3_LOW”,“L4_HI’,“L4_LOW”, “L5_HI, “L5_LOW for the desiredPriority property.
Furthermore, the ScheduledRecording service MUST also support two additional convenience values
corresponding to the highest and lowest priority within the ScheduledRecording service. These two
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additional convenience values are “HIGHEST” (which is equivalent to the highest ordered priority slot
in the highest priority level “L/_HI”), and “LOWEST” (which is equivalent to the lowest priority slot
within the lowest 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 ordered priority slot without having
to determine the @id of the existing recordSchedule currently assigned to that slot. Additionally, as
with a “<@jid>* value, the existing recordSchedule already assigned to that desired ordered priority

slot and those recordSchedule instances assigned to lower priority slots, are shifted to the next lower
; . . .
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In the following examples, the ScheduledRecording service supports 3 priority levels and also supports
ordered priority. The examples begin with the following recordSchedule priorities already assigned.

Table 2-47: Existing recordSchedule Priorities

“L1” (highest priority level) RS-4 1
“L2” RS-C 2
“L3” (lowest priority level) RS-B 3

Then the CreateRecordSchedule() action is invoked with the desired Priority property set to “RS-C”.
After the action completes, a new recordSchedule is created with theA@id property set to “RS-D”. The
set of recordSchedule instances is now prioritized as follows:

Table 2-48: desiredPriority Property Set to “RS-C”

“L1” (highest priority level) RS-4 1
“L2” RS-D 2

RS-C 3
“L3” (lowest priority level) RS-B 4

Next the CreateRecordSchedulé()yaction is invoked with the desiredPriority property set to
“HIGHEST”, “L1_HI”, or “RS-4” (all values have the same effect). After the action completes, a new
recordSchedule is created Wwith the @id property set to “RS-E”. The set of recordSchedule instances is
now prioritized as follews:

Table 2-49: desiredPriority Property Set to “HIGHEST”, “L1_HF’, or “RS-A”

Priority Level Ordered Priority Value
“L1” (highest priority level) RS-E 1
RS-A 2
‘4.1;2” RS_D 3
RS-C 4
“L3” (lowest priority level) RS-B 5

Now the CreateRecordSchedule() action is invoked with the desiredPriority property set to
“LOWEST”, “L3_LOW”, or “RS-B” (all values have the same effect). After the action completes, a new
recordSchedule is created with the @id property set to “RS-F. The set of recordSchedule instances is
now prioritized as follows:
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Table 2-50: desiredPriority Property Set to “LOWEST”, “L3 LOW”, or “RS-B”

Priority Level Ordered Priority Value
“L1” (highest priority level) RS-E 1
RS-A 2
“Q” RS—D 3
RS-C 4
“L3” (lowest priority level) RS-B 5
DO 6

Finally, the CreateRecordSchedule() action is invoked with the desiredPriority property set to “RS-C”;
After the action completes, a new recordSchedule is created with the @id property set to “RS-G”. The
set of recordSchedule instances is now prioritized as follows:

Table 2-51: desiredPriority Property Set to “RS-C”

Priority Level RecordSchedulelD Ordered Priority Value
“L1” (highest priority level) RS-E 1
RS-A 2
“Q,’ RS—D 3
RS-G 4
RS-C 5
“L3” (lowest priority level) RS-B 6
RS-F 7

2.8.4 Sorting recordSchedule Instances Based on their Current Priority
Settings

Control points can obtain the list of recordSchediile instances sorted either by their current priority
level or by their ordered priority slot. In ordeito sort the list of recordSchedule instances by their
current priority level (in descending order;ythat 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 argumentsetto “-srs:priority@Orderedvalue”.

2.9 Theory of Operation

2.9.1 Introduction

The following sections walk through several scenarios to illustrate the various actions supported by the
ScheduledRecording service. It should be noted that these scenarios are for example purposes only and
do.not have any normative value. Vendors may combine the described components in a variety of ways.

NOTE: For easy readability, The srs XML Documents of the examples presented below are shown

before XMI-escaping 10 {IMprove readability. HOWEVET, ey iced 10 D escaped before empedding in a
SOAP message. Also, a shorthand notation method is used to describe the actions. The SOAP envelope
is omitted in the examples and replaced by a shorthand notation.

2.9.2 Checking the Capabilities of a ScheduledRecording Service

The following examples illustrate how to check the capabilities of the ScheduledRecording service by
using the GetSortCapabilities(), GetPropertyList(), and GetAllowedValues() actions.
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2.9.2.1 Checking the Sort Capabilities

Assume that the ScheduledRecording service supports sorting on title, scheduledStartDateTime, and
priority only. Then the request:

Request:
GetSortCapabilities ()
will result in the following response:

Response:
GetSortCapabilities("srs:title, srs:scheduledStartDateTime, srs:priorit

-yll)

2.9.2.2 Checking Supported Properties and their Allowed Values

A number of properties are OPTIONAL and therefore, vendors are free to decide whether or not:to
support those properties for their particular ScheduledRecording implementations. The
GetPropertyList() and GetAllowedValues() actions provide the means for a control pointit¢” determine
which properties a particular ScheduledRecording service supports (GetPropertyListf)-action) and also
what the allowed values are for these properties (GetAllowedValues() action). SinCe, the set of supported
properties and their allowed values may depend on the context within which thése properties are used,
the GetPropertyList() and GetAllowedValues() actions allow the control point'to specify the property-
set data type for which the control point wants to retrieve support level information.

29.2.21 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 ScheduledRecording
implementation. It first issues the following request (The Elements input argument of the
CreateRecordSchedule() action is of data type'd ARG TYPE RecordScheduleParts):

Note: This A_ ARG TYPE RecordSchedwleParts example is marked by a white background for better
reader orientation.

Request:
GetPropertyList ("A ARG _TYPE RecordScheduleParts")

Then the following regsponse will be generated:

Response:

GetPropertyList (

"srs:@id,srs:title,srs:class, srs:scheduledCDSObjectID,
srs:scheduledStartDateTime, srs:scheduledDuration")

If theeontrol point then wants to investigate further what values it may use for those properties when
building a recordSchedule, it can retrieve that information using the following request:

Note: specifying “* : *” in the Filter argument is equivalent to specifying the complete list of property
names that was returned in the PropertvList argument of the GetPropertyList() action with the

DataTypelD argument set to “A_ARG _TYPE RecordScheduleParts”.

Request:
GetAllowedValues ("A ARG TYPE RecordScheduleParts", "*:x")

The following response will be generated:

Response:

GetAllowedValues ("

<?xml version="1.0" encoding="UTF-8"?>
<AVDT
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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-v1-20060531.xsd
urn:schemas-upnp-org:av:avdt
http://www.upnp.org/schemas/av/avdt-v1l-20060531.xsd">

<contextID>

tuid:device-UUID: :urn:schemas-upnp-org:service:scheduledRecording: L
</contextID>

<dataStructType>A ARG TYPE RecordScheduleParts</dataStructType>

<fieldTable>

<field>
<name>srs:@id</names
<dataType>xsd:string</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptors>

<allowAny></allowAny>

</allowedValueDescriptors>

</fields>

<field>
<name>srs:title</names>
<dataType>xsd:string</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptors>
<allowAny></allowAny>
</allowedValueDescriptor>
</fields>

<fields>
<name>srs:class</names
<dataType>xsd:striug</dataType>
<minCountTotal>Z</minCountTotal>
<allowedValueDescriptors>
<allowedValuelList>
<alllewedValues>
OBJECT .RECORDSCHEDULE . DIRECT . CDSNONEPG
2 JfdllowedValue>
«/faXYlowedValuelist>
</allowedValueDescriptors>
</field>

Ifveld>
<name>srs:scheduledCDSObjectID</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<allowedValueDescriptors>

<allowAny></allowAny>

fo o 2 = :
</allOowedVallUcelEsCL1IPLOLD

</field>

<field>
<name>srs:scheduledStartDateTime</name>
<dataType>xsd:string</dataType>
<minCountTotal>I1</minCountTotals>
<allowedValueDescriptors>

<allowAny></allowAny>

</allowedValueDescriptors>

</field>
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<field>
<names>srs:scheduledDuration</names
<dataType>xsd:string</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptors>

<allowAny></allowAny>

</allowedValueDescriptors>

</fields>

</fieldTable>

</AVDT>")
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<minCountTotal>I1</minCountTotals>
<allowedValueDescriptors>
<allowAny></allowAny>
</allowedValueDescriptor>
</field>

<fields>
<names>srs:currentRecordTaskCount</names>
<dataType>xsd:unsignedInt</dataType>
<minCountTotal>I</minCountTotals>
<allowedValueDescriptors>

<allowAny></allowAny>
</allowedValueDescriptor>

</field> ‘]S
</fieldTable> ,\v’
</AVDT>") b(

N 4
Assume further that the control point wants to determine which properties it can expect to \get returned
in the Result output argument of the GetRecordTask() action of that same minimal ScliéduledRecording
implementation. It issues the following request (The Result argument of the GetRecorddask() action is
of data type A ARG_TYPE_ RecordTask):

Note: This 4 ARG TYPE RecordTask example is marked by a light turqueise background for better
reader orientation.

Request:
GetPropertyList ("A ARG TYPE RecordTask")

The following response will be generated:

Response:

GetPropertyList (

"srs:@id,srs:title,srs:class, srs:p¥iority,
srs:recordDestination, srs:recordDestination@mediaType,
srs:recordDestination@preference,
srs:recordSchedulelD,
srs:taskChannellID, srs:taskChannelID@type, srs:taskStartDateTime,
srs:taskDuration, srs:recerdQuality, srs:recordQualityetype,
srs:taskState, srs:taskStateephase,
srs:taskState@recording, srs:taskState@someBitsRecorded,
srs:taskState@someBitsMissing, srs:taskState@efatalError,
srs:taskState@currentErrors, srs:taskStateeerrorHistory,
srs:taskStatee@pendingErrors, srs:taskState@infolist")

If the control poifit,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 argufment contains only a subset of the possible properties in this example):

Note: specifying “* : *” in the Filter argument is again equivalent to specifying the complete list of
propetties returned in the PropertyList argument of the GetPropertyList() action with the DataTypelD
argument set to “4_ARG_TYPE RecordTask”.

Request:

Caotnll weadilaliaac (A ARC _TVDLD DoaooaxdT o ol-N
O L= e o - T 2

Syttt T—fr-fr oo

"srs:recordDestination, srs:recordDestinatione@mediaType,
srs:taskState, srs:taskState@currentErrors")

The following response will be generated:

Response:

GetAllowedValues ("

<?xml version="1.0" encoding="UTF-8"?>
<AVDT

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:srs="urn:schemas-upnp-org:av:srs"
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xmlns="urn:schemas-upnp-org:av:avdt"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
x8i:schemalocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd
urn:schemas-upnp-org:av:avdt
http://www.upnp.org/schemas/av/avdt-v1l-20060531.xsd">

<contextID>
uuid:device-UUID: :urn:schemas-upnp-org:service:ScheduledRecording:1
</contextID>

<dataStructType>A ARG TYPE RecordTask</dataStructType>

<fieldTable>
<field>
<name>srs:recordDestination</name>
<dataType>xsd:string</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptors>
<allowedValuelList>
<allowedValue>Hard Disk</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
</field>

<field>
<name>gsrs:recordDestination@mediaType</name>
<dataType>xsd:string</dataType>
<allowedValueDescriptors>
<dependentField>
<name>srs: recordDestinat’lion</name>
<anyValue></anyValues
</dependentField>
<minCount>I</minCounts
<allowedvalueList>
<allowedValues>HDD</allowedValue>
</allowedValuelidst >
</allowedValueDescriptor>
</field>

<field>
<name>srsstaskState</names
<dataType maxSize="64">xsd:string</dataType>
<min€ountTotal>I1</minCountTotal>
<allewedValueDescriptors>
<allowedValuelList>
<allowedValue>IDLE.READY</allowedValue>
<allowedValue>
ACTIVE.RECORDING.FROMSTART.OK
</allowedValue>
<allowedValue>
ACTIVE.RECORDING.FROMSTART.ATRISK
</allowedValues>

<allowedValuesDONE. FULL</allowedvalues
<allowedValue>DONE.PARTIAL</allowedValue>
<allowedValue>DONE.EMPTY</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:taskState@currentErrors</name>
<dataType>xsd:string</dataType>
<allowedValueDescriptors>
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<dependentFields>
<name>srs:taskState</name>
<anyValue></anyValue>

</dependentField>

<minCount>I1</minCounts>

<allowedValueList>
<allowedValue></allowedValue>
<allowedValue>100</allowedValue>

</allowedValuelist>

</allowedValueDescriptors>
</field>

</fieldTable>
</AVDT>")

2.9.2.2.2 Full-fledged Implementation Example

In this example, it is assumed that this particular ScheduledRecording service supports alloptional
functionality, offered by the ScheduledRecording service specification.

Assume that the control point wants to determine which properties it can specify in the’Elements input
argument of the CreateRecordSchedule() action of this full-fledged ScheduledRecording
implementation. It issues the following request (The Elements input argument,ofthe
CreateRecordSchedule() action is of data type 4 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 RecordSchedulé€Parts")

Then the following response will be generated:

Response:

GetPropertyList (

"srs:@id,

srs:title,

srs:class,

srs:desiredPriority,
srs:desiredPrioritye@type’
srs:recordDestination,
srs:recordDestination@emediaType,
srs:recordDestindtion@targetURL,
srs:recordDestination@epreference,
srs:desiredRecordQuality,
srs:desiredRecordQuality@type,
srs:scheduledCDSObjectID,
srs:schediledChannellID,
srs:scheduledChannelIDetype,
srs:s¢heduledStartDateTime,
srsyscheduledDuration,

s1g” scheduledProgramCode,
srs:scheduledProgramCode@type,
srs:matchingName,
srs:matchingName@type,

srs:matchingName@subStringMatch,
srs:matchingID,
srs:matchingIDe@type,
srs:matchingChannellID,
srs:matchingChannel IDe@type,
srs:matchingStartDateTimeRange,
srs:matchingDurationRange,
srs:matchingRatingLimit,
srs:matchingRatinglLimitetype,
srs:matchingEpisodeType,
srs:totalDesiredRecordTasks,
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srs:scheduledStartDateTimeAdjust,
srs:scheduledDurationAdjust,
srs:activePeriod,
srs:durationLimit,
srs:durationLimiteeffect,
srs:channelMigration,
srs:timeMigration,
srs:allowDuplicates,
srs:persistedRecordings,
srs:persistedRecordings@latest,
srs:persistedRecordings@prelAllocation,
[ srs:persistedRecordings@storedlLirecimen)

If the control point then wants to investigate further what values it may use when building a (19
recordSchedule, it can retrieve that information using the following request: ,\b& :
Request: W

GetAllowedValues ("A ARG TYPE RecordScheduleParts", "*:*")

b‘ ’
o°

The following response will be generated: q/

Response: (b
See Annex G.3, “A_ARG TYPE RecordScheduleParts AVDT Example” for&nplete response

message. O
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srs:matchingName@subStringMatch,
srs:matchingID,
srs:matchingIDetype,
srs:matchingChannelID,
srs:matchingChannelIDetype,
srs:matchingStartDateTimeRange,
srs:matchingDurationRange,
srs:matchingRatingLimit,
srs:matchingRatinglLimit@type,
srs:matchingEpisodeType,
srs:totalDesiredRecordTasks,

STs:scheduledsStartbDatelimeAdjust,

srs:scheduledDurationAdjust,

srs:activePeriod, Q
srs:durationLimit, fl/
srs:durationlLimiteeffect, N?V
srs:channelMigration, b(
srs:timeMigration, N(
srs:allowDuplicates, tx
srs:persistedRecordings, (b
srs:persistedRecordings@latest, (fb
srs:persistedRecordings@preAllocation, ()
srs:persistedRecordings@storedLifetime, Q/
srs:scheduleState, Q>
srs:scheduleState@currentErrors, ()
srs:abnormalTasksExist, \Sb
srs:currentRecordTaskCount, é}
srs:totalCreatedRecordTasks, Q
srs:totalCompletedRecordTasks") <J

If the control point then wants to investigate further wh@ues it may expect for all of those properties
when browsing a recordSchedule, it can retrieve that in ation using the following (The Result
output argument of the CreateRecordSchedule() ac\ft?@s of data type A_ ARG _TYPE_ RecordSchedule):

Request: 4&
GetAllowedValues("A_ARG_TYPEiiggordSchedule", Wz g M)

The following response will be generate@

Response: ‘éb
See Annex G.1, “4_ARG T YP@cordSchedule AVDT Example” for a complete response message.

Assume further that the confrol point wants to determine which properties it can expect to get returned
in the Result output argumment of the BrowseRecordTasks() action of that same full-fledged
ScheduledRecording implementation. It issues the following request (The Resu/t output argument of the
BrowseRecordTasks{j action is of data type A ARG TYPE RecordTask):

Note: This 4 ARG TYPE RecordTask example is marked by a light turquoise background for better
reader orientation.

Requeskt:
GetPropertyList ("A ARG TYPE RecordTask")
The following response will be generated:

Response:

GetPropertyList (

"srs:@id,

srs:title,

srs:class,
srs:additionalStatusInfo,
srs:cdsReference,
srs:cdsReference@link,
srs:priority,
srs:priority@orderedvValue,
srs:desiredPriority,
srs:desiredPriorityetype,
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srs:recordDestination,
srs:recordDestination@emediaType,
srs:recordDestination@targetURL,
srs:recordDestination@preference,
srs:desiredRecordQuality,
srs:desiredRecordQuality@type,
srs:recordSchedulelD,
srs:recordedCDSObjectID,
srs:recordedCDSObjectID@link
srs:taskCDSObjectID,
srs:taskCDSObjectID@link,

STS:taskChannellD,
srs:taskChannelID@type,
srs:taskStartDateTime,
srs:taskDuration,
srs:taskProgramCode,
srs:taskProgramCode@type,
srs:recordQuality,
srs:recordQualityetype,
srs:matchedName,
srs:matchedName@type,
srs:matchedID,
srs:matchedIDe@type,
srs:matchedRating,
srs:matchedRatingetype,
srs:matchedEpisodeType,
srs:taskStartDateTimeAdjust,
srs:taskDurationAdjust,
srs:taskDurationLimit,
srs:taskDurationLimite@eeffect,
srs:taskChannelMigration,
srs:taskTimeMigration,
srs:taskState,
srs:taskState@phase,
srs:taskState@startDateTimeMet,
srs:taskState@endDateTimeMet ;
srs:taskState@recording,
srs:taskState@someBitsRecekrded,
srs:taskState@someBitsMigsing,
srs:taskState@firstBitsRecorded,
srs:taskState@lastBitsRecorded,
srs:taskStateefatalError,
srs:taskStateecurrentErrors,
srs:taskState@exvorHistory,
srs:taskState@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):

Reguest:
GetAllowedValues ("A ARG TYPE RecordTask", "*:*")

The following response will be generated:

Response:
See Annex G.2, “A_ARG_TYPE RecordTask AVDT Example” for a complete response message.

2.9.3 Adding a Scheduled Recording Entry to the List

The following examples illustrate how to create a recordSchedule entry in the list of recordSchedule
instances by invoking the CreateRecordSchedule() action, using the different available recordSchedule
classes. It is assumed that the implementation used in the examples that follow supports the allowed
values for the desiredRecordQuality and desiredRecordQuality(@type properties as indicated in Table
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B-9, “desiredRecordQuality Example” and for the recordQuality and recordQuality(@type properties as
indicated in Table B-33, “recordQuality Example”.

2.9.3.1 object.recordSchedule.direct classes

The 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 determine what content is eligible for recording. Note
that the control point might need to interact with external databases (like EPG information) to allow the
user to make a selection of the content that he wants to record. Once the content is selected however, all

information is available to set up the recordSchedule unambiguously.

2.9.3.1.1 Creating a object.recordSchedule.direct. manual Class recordSchedule

The object.recordSchedule.direct.manual class is used when the control point has access to the thre¢
basic components of information that 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 of the recording (how long)

It is assumed that the control point has some out-of-band means to retrieve this information. It passes
this information into the recordSchedule using the REQUIRED propertiés-scheduledChannellD and
scheduledChannellD@type, scheduledStartDateTime, and scheduledRuration.

The control point creates a properly escaped srs XML Document that MUST contain all the

properties necessary to create the object.recordSchellule.direct.manual class
recordSchedule. The control point can add any OPTIONAL property that is applicable to the
object.recordSchedule.direct. manual class.

As an example, the control point wants to create a reeurring recordSchedule to record the BBC news
that is broadcast for one hour every evening at 7 pm-on channel 47. Assume that the current date&time
is Tuesday, June 28, 2005, 9:15 pm. If possible;the control point would like this recording to be stored
on the internal hard disk, but if, for some reason, the hard disk is not available at the time of recording,
the DVD+R drive may also be used as a sécondary destination. The control point further specifies that
this recording should be encoded using a low record quality setting of standard definition (“SD”). If that
is not possible, any other record quality may be used (“AUTO”). A pre-roll time of two and a half
minutes and a post-roll time of fivé minutes are also specified. The control point further instructs the
ScheduledRecording serviceito keep at least the latest three recordings around. Older recordings may be
discarded and no prealloeation is desired.

To achieve the behavier’specified above, the control point needs to provide the following srs XML
Document in the Elements input argument of the CreateRecordSchedule() action:

Request:
CreateRécordSchedule ("
<?xml version="1.0" encoding="UTF-8"?>
<srs
xmins="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xs1i:schemalLocation="
urn:schemas-upnp-org:av:srs

nttp://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="">

<desiredPriority type="PREDEF">L2</desiredPriority>

<recordDestination mediaType="HDD" preference="1">
Hard Disk

</recordDestination>

<recordDestination mediaType="DVD+R" preference="2">
DVD Recorder

</recordDestination>
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<desiredRecordQuality type="DEFAULT">
SD, AUTO
</desiredRecordQuality>

<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<scheduledStartDateTimeAdjust >

-P00:02:30
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>

+P00:05:00
</scheduledDurationAdjust>
<activePeriod>NOW/INFINITY</activePeriods>
<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="ANY">
3
</persistedRecordings>
</item>
</srs>")

b:\
0?.)

%
CJ

If the creation of the recordSchedule is successful, the CreateRecordSchedul&)action returns the
following srs XML Document in the Result output argument. The Sched ecording service MUST
add unspecified supported OPTIONAL properties to convey default s (Note that this srs XML
Document MUST be properly escaped). One or more recordTas &ces may be created as a result
of the recordSchedule creation. In this example, it is assume@Q recordTask instances are spawned

immediately and it is also assumed that 2 new items are crea the associated ContentDirectory
service that will hold the recorded content once the record&kg are made (object IDs “rec00001” and

“rec00002” are assigned).

Response:

CreateRecordSchedule ("s101",

<?xml version="1.0" encodin
<srs
xmlns="urn:schemas-upnp-or

&\

. ¥

g="1€§\—8"?>

4\
q)av srs"
g/2001/XMLSchema-instance"

xmlns:xsi="http://www. W%*jf
xs1i:schemalLocation="
urn:schemas-upnp-o V srs
http://www.upnp. o /schemas/av/srs-v1-20060531.xsd">
<item id="s101"

riority type="PREDEF">L2</desiredPriority>

<desiredRecordQuality type="DEFAULT">
SD, AUTO

L2 . ET 2 E
< /UCSLICURCCOUOLUVYUALLLY >

<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<scheduledStartDateTimeAdjust>

-P00:02:30
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>

+P00:05:00
</scheduledDurationAdjust>
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<activePeriod>NOW/INFINITY</activePeriods>
<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="ANY">
3
</persistedRecordings>

<totalCreatedRecordTasks>2</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordTasks> .

</item> '\b‘
</srs>") b‘/
\/

29.3.1.2 Creating a object.recordSchedule.direct.cdsEPG Class recor%edule
The object.recordSchedule.direct.cdsEPG class is used when the control point has.accéss to a local
ContentDirectory service EPG database. The content to be recorded is uniquel\él\tiﬁed by an EPG
item in the associated ContentDirectory service. The association between a §:§ ntDirectory service

and a ScheduledRecording service is established by having both service e within the same UPnP
MediaServer device. \

In this case, the basic component of information that is needed to @lely identify the content to record
is the object ID of the EPG item (contains the where, when an long information) that represents
that content. The control point passes this information into tlQr cordSchedule using the REQUIRED

scheduledCDSObjectID property. §

The control point creates a properly escaped srs XML@ocument that MUST contain all the
properties necessary to create the o_b@ecordSchedule. direct.cdsEPG class
recordSchedule. The control point can add any@TIONAL property that is applicable to the

object.recordSchedule.direct.cdsEPG classA\Q)

As an example, the control point wants q@reate a recordSchedule to record the “UPnP Awards
Ceremony” that is broadcast for a m: on fifteen hours on April 1, at 9 am on channel 215. It finds
this program in the EPG databas %(she associated ContentDirectory service and retrieves the object ID
(value of the didl-lite:(@id propéﬂ} of the EPG item). Due to the length of the program, the recording
must be stored on the intern§ hard disk. If, for some reason, the hard disk is not available at the time of

recording, the recordin, be canceled. Further, if the recording would last longer than the
anticipated 15 hours, cording must be limited to 15 hours and the first part of the program
discarded. The contrel-point also specifies that this recording should be encoded using a low record
quality setting . If that is not possible, the recording will not be made. A pre-roll time of two
minutes and t-roll time of 15 minutes are also specified. The control point further instruct the
Schedule ording service to keep track of this item in case the broadcaster decides to move it to a
differe annel and/or time.

T @eve the behavior specified above, the control point needs to provide the following srs XML
ument in the Elements input argument of the CreateRecordSchedule() action:

%,\Qequest :

CJ. CQtCRCLUJ_ dspllcdulc ( -

<?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:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="">
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<desiredPriority type="PREDEF">Ll</desiredPriority>
<recordDestination mediaType="HDD" preference="1">
Hard Disk
</recordDestinations>
<desiredRecordQuality type="QLEVEL">
Q3
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>

<scheduledStartDatelimeAdjust>
-P00:02:00 QQ)
</scheduledStartDateTimeAdjust> Q
<scheduledDurationAdjust> .CL
+P00:15:00 ,\b"
</scheduledDurationAdjust> b(
<activePeriod>NOW/INFINITY</activePeriods> p
<durationLimit effect:"LAST">P15:OO:OO</durationLimit>b:\
<channelMigration>1l</channelMigrations> Q)
<timeMigration>l</timeMigrations> (ﬁb
<persistedRecordings (J
latest="1" Q/
preAllocation="0" Q}
storedLifetime="ANY" > ()
1 &
</persistedRecordings> é}
</item>

</srs>") <§k

If the creation of the recordSchedule is successful, the gﬁgecord&hedule() action returns the
following srs XML Document in the Result output argu . The ScheduledRecording service MUST
add unspecified supported OPTIONAL properties vey default settings (Note that this srs XML
Document MUST be properly escaped). One recorddask instance may be created as a result of the
recordSchedule creation. In this example, it jsgumed that the recordTask instance is spawned
immediately. )

Response: *SD
CreateRecordSchedule ("s1 "

<?xml version="1.0" e ng="UTF-8"?>
<srs

ﬁpnp—org:av:srs"
ww.w3.0rg/2001/XMLSchema-instance"

xmlns="urn:schema
xmlns:xsi="http
xsi:schemaloc
urn:schemas-upnp-org:av:srs
z:iupnp.org/schemas/av/srs—vl—20060531.xsd">
<item i s102">

<desiredPriority type="PREDEF">Ll</desiredPriority>

desiredRecordQuality type="QLEVEL
Q

Q3
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<scheduledStartDateTimeAdjust>

-P00:02:00
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>
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+P00:15:00
</scheduledDurationAdjust>
<activePeriod>NOW/INFINITY</activePeriods>
<durationLimit effect="LAST">P15:00:00</durationLimit>
<channelMigration>1l</channelMigrations>
<timeMigration>l</timeMigrations>
<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="ANY">

1

</persistedkRecordings>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordT >

/item
</s:|<:s>") g C)q/

29.3.1.3 Creatinga obiect.recordScheduIe.direct.cdsNonEPfﬁ}ss recordSchedule

The object.recordSchedule.direct.cdsNonEPG class is used when the ¢ @) point has access to a local
ContentDirectory service database that contains items that identify c%g(e t that will be available for
recording at the time the recording is scheduled to start.

A typical example of this is TV tuner that is represented as a@neleug container, containing items
of class object.item.videoltem.videoBroadcast, each repre%t g a channel to which the tuner can be

tuned (User Channel). The association between a Conte@ ectory service and a ScheduledRecording
service is established by having both services reside within the same UPnP MediaServer device.

In this case, the basic components of informatiogi§are needed to uniquely identify the content to
record are: @
\

e The object ID of the ContentDirectory service item that represents the User Channel that is
used for broadcast of the cleéﬁt where)

e  The scheduled start dat}bs) time of the recording (when)
e The scheduled duration of the recording (how long)

It is assumed that the co@) point has some out-of-band means to retrieve this information. It passes
this information into the yecordSchedule using the REQUIRED properties scheduled CDSObjectID,
scheduledStartDa@rhe, and scheduledDuration.

The control creates a properly escaped srs XML Document that MUST contain all the
operties necessary to create the object.recordSchedule.direct.cdsNonEPG class
ule. The control point can add any OPTIONAL property that is applicable to the

cordSchedule.direct.cdsNonEPG class.

@1 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 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 did/-lite:(@id property of the User Channel item). The
recording should be stored on the internal hard disk. If, for some reason, the hard disk is not available at
the time of recording, the recording might also be recorded on an external network storage device. All
episodes (13) of the show should be recorded. The control point also specifies that this recording
should be encoded using a high record quality setting of High Definition (“AD”). The “Most Popular
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Software Code Quote of the Week” part of the show must be skipped but a pre-roll time of two minutes
and a post-roll time of three minutes are also specified. All episodes must be preserved until deleted by
the user.

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

AT LILO — ULll . OCILITIIIA S uk}llk} UJ.& e AV . oL O
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" Q)
xsi:schemalLocation=" QQ
urn:schemas-upnp-org:av:srs .(1/
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd"> b‘
<item id=""> '\

<desiredPriority type="PREDEF">Ll</desiredPriority> (b! I

<recordDestination mediaType="HDD" preference="1">
Hard Disk (1/
</recordDestination> gg)
<recordDestination mediaType="HDD" preferencesi2"
targetURL="http://192.168.0. 12/MyNAS/RecorV" >
Shared Content o
</recordDestinations>
<desiredRecordQuality type="DEFAULT" >Q O

HD
</desiredRecordQuality>

<totalDesiredRecordT Q}s>13</totalDesiredRecordTaSks>
<scheduledStartDateTimeAdjust >

+P00:13:00 - O
</scheduledStar \teTimeAdjust>
<scheduledDurationAdjust>

+P00:03:
</schedule rationAdjusts>
<activePdriod>NOW/09-30T23:59:59</activePeriod>
<persi€EFdRecordings

edLifetime="INFINITY">

1at@=n1n
@ ocation="0"

13
Q?? /persistedRecordingss>

i1tem>
K:gg}s>ﬂ

6 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 MUST
add unspecified supported OPTIONAL properties to convey default settings (Note that this srs XML
Document MUST be properly escaped). One or more recordTask instances may be created as a result
of the recordSchedule creation. In this example, it is assumed that 2 recordTask instances are spawned
immediately.

Response:

CreateRecordSchedule ("s103","

<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="s103">

<desiredPriority type="PREDEF">Ll</desiredPriority>

<desiredRecordQuality type="DEFAULT"> b(

HD '\/
</desiredRecordQuality>

<totalDesiredRecordTasks>13</totalDesir ecordTasks>
<scheduledStartDateTimeAdjust>

<scheduledDurationAdjust>
+P00:03:00 &\3

</scheduledDurationAdjust>
<activePeriod>NOW/09—3OT23:§5}59</activePeriod>
<persistedRecordings

latest="1" %)

preAllocation="0" Qb
storedLifetime:"INF&@)TY">

13 .\‘r

</persistedRecor

+P00:13:00 QQ
</scheduledStartDateTimeAdjust> \52
N

reatedRecordTasks>2</totalCreatedRecordTasks>
<t CompletedRecordTasks>0</totalCompletedRecordTasks>

</1 &
</ sr@'
2@.1 .4 Creating a object.recordSchedule.direct.programCode Class recordSchedule

& he object.recordSchedule.direct.programCode class is used when the control point has access (via the
user, most likely) to a program code. The content to be recorded is uniquely identified by this program

code in the sense that the program code contains in encoded form all necessary information for
recording the program item (where, when and how long). If the ScheduledRecording service supports a
particular program code type, that implies that the ScheduledRecording service must understand how to
interpret and decode the program code into its where, when and how long components.

In this case, the basic component of information that is needed to uniquely identify the content to record
is the program code of the program item that represents that content. The control point passes this
information into the recordSchedule using the REQUIRED properties scheduledProgramCode and
scheduledProgramCode(@type.
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The control point creates a properly escaped srs XML Document that MUST contain all the

properties necessary to create the object.recordSchedule.direct.programCode class
recordSchedule. The control point can add any OPTIONAL property that is applicable to the object.
recordSchedule.direct.programCode class.

As a hypothetical example, the control point wants to create a recordSchedule to record a program
item, identified by a program code of type “upnpexample.com_upnpProgramCode” time. The
upnpProgramCode type specifies the encoding to be simply:

program code = <channel number> <StartDateTime> <Duration>

la al) faas J+l da L 4 1 L PRI | ) 1 +lo
TIICOUSCITTCU TOVOUHIU PDTU ST AT COTUCUTTUTIT SUTIIC UATCTITAT SUTTCCTa PTTIIICU PTU ST AT S U AU IT

advertised title of the program is “Everything you ever wanted to know about SRS”. QQ)

It is assumed that the ScheduledRecording service supports the Q
“upnpexample.com_upnpProgramCode” program code type and therefore knows how to decode htb; .
program code into its basic where, when and how long components. The recording must be stored on

the internal DVD+RW drive. If, for some reason, the DVD+RW drive is not available at th ti&é of
recording, the recording must be stored on the internal hard disk. The control point also specifies that

this recording should be recorded using any available record quality setting. No pre-r(ggb post-roll

times are specified.

To achieve the behavior specified above, the control point needs to provide th%ﬁ&wing srs XML
Document in the Elements input argument of the CreateRecordSchedule() action:

Request: %

CreateRecordSchedule (" S\\

<?xml version="1.0" encoding="UTF-8"?> o)

<srs Q
xmlns="urn:schemas-upnp-org:av:srs" Q
xmlns:xsi="http://www.w3. org/2001/XMLK\1'gma— instance"

xsi:schemalLocation=" 5\0.
urn:schemas-upnp-org:av:srs
http://www.upnp. org/schemas/a\@s—vl—20060531 .xsd">
<item id="">

<desiredPriority typ PREDEF">Ll</desiredPriority>
<recordDestination mediaType="DVD+RW" preference="1">

DVD Drive - O

</recordDestina Sn>

<recordDestination mediaType="HDD" preference="2">
Hard Dis

</recordDe nation>
<desiredReg¢drdQuality type="DEFAULT">

<
&@sy-)

% If the creation of the recordSchedule is successful, the CreateRecordSchedule() action returns the

tollowing srs XML Document in the Result output argument. The ScheduledRecording service MUST
add unspecified supported OPTIONAL properties to convey default settings (Note that this srs XML
Document MUST be properly escaped). One recordTask instance may be created as a result of the
recordSchedule creation. In this example, it is assumed that the recordTask instance is spawned
immediately.

Response:

CreateRecordSchedule ("s104","

<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="s104">

<desiredPriority type="PREDEF">Ll</desiredPriority>

<desiredRecordQuality type="DEFAULT">
AUTO
</desiredRecordQuality>

<tota1DesiredRecordTasks>1</totalDesiredRecordTaﬁBs
<scheduledStartDateTimeAdjust> \Q/

+P00:00:00
</scheduledStartDateTimeAdjust> ()
<scheduledDurationAdjust> <?)
+P00:00:00 O‘\

</scheduledDurationAdjust>
<activePeriod>NOW/INFINITY</activeP$ d>
<durationLimit effect="LAST">INFIN </durationLimit>
<persistedRecordings N\

latest="1" &§>

preAllocation="0" (%)
storedLifetime="ANY"> §S>
0

</persistedRecordings> &)

cordTasks>1</totalCreatedRecordTasks>
edRecordTasks>0</totalCompletedRecordTasks>

<totalCrea
<totalCo
</item> r@
</srs>") %O

2.9.3.2 ct.recordSchedule.query classes
The objéetrecordSchedule.query classes are used when the control point only has partial information to

uous) searching or matching to determine what content is eligible for recording. The

&WI eduledRecording service must consult with external databases (like EPG information or over-the-

2.9.3.2.1 Creating a object.recordSchedule.query.contentName Class recordSchedule

The object.recordSchedule.query.contentName class is 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
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Information) and create a recordTask instance for every complete match (all specified matching criteria
are satisfied) it finds within those external databases.

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 MUST contain all the

properties necessary to create the object.recordSchedule.query.contentName class
recordSchedule. The control point can add any OPTIONAL property that is applicable to the
object.recordSchedule.query.contentName class.

As 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 information, except that the series is
broadcast during summer season and the series finale is planned somewhere during the month of | -
September. ,\b‘
/
The recordings must be stored on the internal Hard Disk. If, for some reason, the Hard Disk'g t
available at the time of recording, the recording must be canceled. The control point also ifies that
these recordings should be encoded using a low record quality (“SD”). If that is not pgssible, medium
record quality (“£D”’) may also be used. If that is not possible, no recording will be e. No pre-roll
or post-roll times are specified. If the broadcaster decides to change broadcast ¢ @e or date&time,
the ScheduledRecording service is supposed to track. \é/

To achieve the behavior specified above, the control point needs to progﬁe following srs XML
Document in the Elements input argument of the CreateRecordSchedulef)-action:

Request: O
CreateRecordSchedule (" QQ
<?xml version="1.0" encoding="UTF-8"?> Q

<srs

N\
xmlns="urn:schemas-upnp-org:av:srs" 5\50
xmlns:xsi="http://www.w3. org/2001/}@L chema-instance"
xsi:schemalocation=" \‘S\
urn:schemas-upnp-org:av:srs
http://www.upnp. org/schemaﬁz/srs—vl—20060531 .xsd">
<item id=""> Qb

<desiredPriority e="PREDEF">Ll</desiredPriority>
<recordDestination mediaType="HDD" preference="1">
Hard Disk _ *,

</recordDestinations>
<desiredRe dQuality type="DEFAULT">

SD, ED
</desifedRecordQuality>

atchingStartDateTimeRange>
V™ NOw/09-30T23:59:59
- éo </matchingStartDateTimeRange>

&?\ <totalDesiredRecordTasks>0</totalDesiredRecordTasks>

o)

<channelMigration>1l</channelMigrations>
<timeMigration>l</timeMigration>

NS

</1ltem>
</srs>")

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 MUST
add unspecified supported OPTIONAL properties to convey default settings (Note that this srs XML
Document MUST be properly escaped). One or more recordTask instances may 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).
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Response:

CreateRecordSchedule ("s201", "

<?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:schemalLocation="

urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="s201">

<desiredPriority type="PREDEF">Ll</desiredPriority>

<desiredRecordQuality type="DEFAULT"> N(
SD, ED
</desiredRecordQuality>

<matchingStartDateTimeRange>

NOW/09-30T23:59:59
</matchingStartDateTimeRange> %
<totalDesiredRecordTasks>O</totalDesirquecordTasks>
<scheduledStartDateTimeAdjust>

+P00:00:00 Q
QO

</scheduledStartDateTimeAdjust>

<scheduledDurationAdjust> N
+P00:00:00 QO

</scheduledDurationAdjust>

<activePeriod>NOW/INFINITY< ivePeriod>

<durationLimit effect="LASTY >INFINITY</durationLimits>
<persistedRecordings °<b

latest="1" N\

preAllocation="0" xS)

storedLifetime:"Ag¥£>
0

N
</persistedReco£§}ngs>

CreatedRecordTasks>1</totalCreatedRecordTasks>
alCompletedRecordTasks>0</totalCompletedRecordTasks>
Qem>

S

29.3.2.2 Creating a object.recordSchedule.query.contentID Class recordSchedule
% The object.recordSchedule.query.contentID 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 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.

In this case, the basic piece of information that is needed to identify the content to record is the program
ID or series ID of the program item or series. The control point passes this information into the
recordSchedule using the REQUIRED properties matchinglD and matchinglD@type.



http://www.w3.org/2001/XMLSchema-instance
https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

-102 - 29341-4-14 © ISO/IEC:2008(E)

The control point creates a properly escaped srs XML Document that MUST contain all the

properties necessary to create the object.recordSchedule.query.contentID class
recordSchedule. The control point can add any OPTIONAL property that is applicable to the
object.recordSchedule.query.contentID class.

As an example, the control point wants to create a recordSchedule to record the program with program
ID “123456” from service provider “MyLocalProvider.net”. It has obtained this ID through means
outside the scope of this specification. The control point has no further information.

The recordings must be stored on the internal Hard Disk. If, for some reason, the Hard Disk is not
available at the time of recording, the recording must be canceled. The control point also specifies that

%&Response H

the recording should be encoded using a high record quality setting of “720p60”. If that is not possible, Q)
no recording will be made. No pre-roll or post-roll times are specified. If the broadcaster decides to Q

change broadcast channel or date&time, the ScheduledRecording service is supposed to track. (LQ
To achieve the behavior specified above, the control point needs to provide the following srs XML\b‘ ’
Document in the Elements input argument of the CreateRecordSchedule() action: b‘/
’
Request: b"\
CreateRecordSchedule (" Qo)
<?xml version="1.0" encoding="UTF-8"?> (19
<srs C)
xmlns="urn:schemas-upnp-org:av:srs" Q/
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-insta &:e.

xs1i:schemalLocation="

urn:schemas-upnp-org:av:srs QD
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="">

<desiredPriority type="PREDEF">L esiredPrioritys>

<recordDestination mediaType=" preference="1">
Hard Disk Q
</recordDestination> \"Q
<desiredRecordQuality type$"ATSC">
720p60 @
</desiredRecordQua1ity>4\

<totalDesiredRe dTasks>1l</totalDesiredRecordTasks>
<channelMigration>1</channelMigrations>
<timeMigratk§h>l</timeMigration>

</item>

</srs>") C)

-

If the creatioﬁe recordSchedule is successful, the CreateRecordSchedule() action returns the
following s 'L Document in the Result output argument. The ScheduledRecording service MUST
add uns Qd supported OPTIONAL properties to convey default settings (Note that this srs XML

cordSchediile ("g2Q2" 1

<?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:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="s202">
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<desiredPriority type="PREDEF">Ll</desiredPriority>

<desiredRecordQuality type="ATSC">
720p60
</desiredRecordQuality>

<totalDesiredRecordlasks>1</totalDesiredRecordlasks>
<scheduledStartDateTimeAdjust> QQ)
+P00:00:00 Q
</scheduledStartDateTimeAdjust> .‘]/
<scheduledDurationAdjust> ;\b"

+P00:00:00 b(
</scheduledDurationAdjust> p
<activePeriod>NOW/INFINITY</activePeriods> b:\
<durationLimit effect="LAST" >INFINITY</durationLimigb
<persistedRecordings (l/
latest="1" Q
preAllocation="0" \Q/
\

storedLifetime="ANY"> O

0
</persistedRecordings> %

<tota1CreatedRecordTasks>1</tc®a CreatedRecordTasks>
<tota1Comp1etedRecordTasks>G@‘tota1Comp1etedRecordTasks>
</item>
</srs>") A\Q)
2.9.4 Deleting a recordSchédule

A control point can delete a parti E\vbrecordSchedule by invoking the DeleteRecordSchedule() action
and specifying its object ID in the RecordScheduleID argument.

Assume that the recordchigglé to be deleted has its @id property set to “s301” .

To delete this recom’@ul@, the control point generates the following request:

Request: N
DeleteReco@chedule ("s301")

@)
Respon @
o &

Browsing recordSchedule and recordTask instances

control point can investigate which recordSchedule and/or recordTask instances are currently present
within a ScheduledRecording service implementation by invoking the BrowseRecordSchedules() and

BrowseRecordTasks() actions.

For example purposes, it is assumed that the control point has invoked the CreateRecordSchedule()
action once for each of the cases described in Sections 2.9.3.1.1 through 2.9.3.1.4 and Sections
2.9.3.2.1 and 2.9.3.2.2. As a result, six recordSchedule instances as specified in the sections above have
been created. In addition, eight recordTask instances have been created so that the available
recordSchedule and recordTask instances in this particular ScheduledRecording service
implementation are as follows:

recordSchedule (@id = “s101”, class = “OBJECT.RECORDSCHEDULE.DIRECT MANUAL”)
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recordTask (@id = “t101-001”, class = “OBJECT.RECORDTASK”)

recordTask (@id = “t101-002”, class = “OBJECT.RECORDTASK”)

recordSchedule (@id = “s102”, class = “OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG”)

recordTask (@id = “t102-001”, class = “OBJECT.RECORDTASK)

recordSchedule (@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”) Q(b
recordTask (@id = “t104-001”, class = “OBJECT.RECORDTASK”) .(]/Q

recordSchedule (@id = “s201”, class = “OBJECT.RECORDSCHEDULE.QUERY.CONTENTNAME"") r\b‘ ’
recordTask (@id = “t201-001”, class = “OBJECT.RECORDTASK”) '\,b‘,

recordSchedule (@id = “s202”, class = “OBJECT.RECORDSCHEDULE.QUERY. CONTENTID&bb‘
recordTask (@id = “t202-001”, class = “OBJECT.RECORDTASK”) q/

O
2.9.5.1 Browsing recordSchedule instances \\Q/

When a control point wants to gather detailed information on currently @mg recordSchedule
instances, it can do this by invoking the BrowseRecordSchedules() acéQn. The following request:

Request: <<
BrowseRecordSchedules ("", 0, 10, "+srs:t@')

returns the following response (the result only returns t UIRED properties (Filter argument is set
to “”’) and is sorted according to the value of the title %) erty):

Response: £S>
BrowseRecordSchedules ("

<?xml version="1.0" encoding=" -8"?>
<srs )

xmlns:"urn:schemas—upnp—oﬁ&)av:srs"
xmlns:xsi:"http://www.y rg/2001/XMLSchema-instance"
xsi:schemalocation=" \\

urn:schemas-upnp-org:av:srs

http://www.upnp, org/schemas/av/srs-v1-20060531.xsd">

<item id="s10

</item>
<item id="g101">
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</item>
<item id="s103">

</item>
<item id="s20

</item>
<item id="s202">
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</item>
<item id="s102">

</item>
</srs>",

6, 6, 123456) Q<(

2.9.5.2 Browsing recordTask instances ai@:lated with a single
recordSchedule

When a control point wants to gather detailed 1nfo)§a\1on on currently existing recordTask instances
that are associated with a particular recordSchedutle, it can do this by invoking the

.

BrowseRecordTasks() action. 4\

As an example, assume that the control ®1t wants to browse all recordTask instances, associated with
MWwMMMMMmm@dm wm%mﬁhmmmMMwmwmmmmem
(Filter argument set to “*:*”) an&) ng is not important (SortCriteria argument set to ).

Q

Request:
BrowseRecordTagE%)“lel", WkokM,Q, 10, "")

returns the follo@response:
o\

Respons Qb
Brows@rdTasks ("
<?xmk?~ersion="l.0" encoding="UTF-8"?>

<SS

The following request:

s="urn:schemas-upnp-org:av:srs"
/<~ Ilns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
qb xsi:schemaLocation="
HYﬂ'QFhPmRQ—Hpﬂp—OYG'RV'QYQ

http://www.upnp.org/schemas/av/srs-v1-20060531.xsd">
<item id="t101-001">

<cdsReference 1link="LINK1">

<!l--
The following DIDL-Lite XML Document needs to be interpreted as a

simple string and therefore needs to be properly escaped
-->
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<!-- End of DIDL-Lite XML Document --> (l'

</cdsReferences>

<desiredPriority type="PREDEF">L2</desir

<desiredRecordQuality type=" ULT" >
SD, AUTO QA
</desiredRecordQuality>

<taskStartDateTimeAdjust>
% -P00:02:30

</taskStartDateTimeAdjust>

<taskDurationAdjust>
+P00:05:00

</taskDurationAdjusts>

startDateTimeMet="0"
endDateTimeMet="0"
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firstBitsRecorded="0"
lastBitsRecorded="0"

</item>
<item id="t101-002">

<cdsReference 1link="LINK1">

NS

*
<!l--

The following DIDL-Lite XML Document needs to be interpreted asbg\
simple string and therefore needs to be properly escaped

. Q}x

N\
<!-- End of DIDL-Lite L, Document -->

ority type="PREDEF">L2</desiredPriority>

SD, AUTO

<desiredRecordQuality type="LABEL">
'AJ?~ </desiredRecordQuality>

<recordedCDSObjectID 1link="LINK1">
rec00002
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</recordedCDSObjectID>

<taskStartDateTimeAdjust>

-P00:02:30
</taskStartDateTimeAdjust>
<taskDurationAdjusts>
+P00:05:00

</taskDuratlionAdjust>

startDateTimeMet="0"
endDateTimeMet="0"

firstBitsRecorded="0"
lastBitsRecorded="0"

</item>

</srs>", N
2, 2, 123456)

D
2.9.6 Rating System \(\Q)

A ScheduledRecording service offers the OPTI%N}L ability to impose rating limits on recordable
content. ~\Q)
A ScheduledRecording service implementation may provide a list of supported ratings. The supported

ratings can be retrieved by invoking the GetdllowedValues() action and specifying the
matchingRatingLimit property in @lt@r argument.

In the United States, TV manu.fagduers are REQUIRED to provide built-in support for the TV Parental
Guidelines Monitoring Bo@réting system. (See http://www.tvguidelines.org.)

Motion picture contentis-rated on a voluntary basis by the Motion Picture Association of America. (See
http://www.mpaa.org,).

Since it is not ple matter to determine the rating system applicable to recordable content, the
control poi uld provide values for all applicable rating systems when specifying a rating limit.

For ex if the control point was configured to limit content for children, it may provide the
following rating limit properties.
chingRatingLimit type="TVGUIDELINES.ORG">
TV-G
% </matchingRatingLimit>

<MatCchningRatingLimit Type="MPAA.ORG™>
G
</matchingRatingLimit>

Since the intent of the rating limit is a limiting value, the ScheduledRecording service MUST exclude
unrated content or content whose rating system does not match any of the rating types in the
matchingRatingLimit 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 profile to individual users.
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2.9.7 Conflict Detection and Resolution

Conlflicts between recordTask instances arise when the recording events, associated with those
recordTask instances, overlap in time and there are not enough resources available to record all of the
requested recording events.

Conlflict detection always happens at the recordTask level. It is possible that, at recordSchedule
creation time, the ScheduledRecording service is not able to accurately indicate whether scheduling
conflicts may arise in the future. Indeed, a ScheduledRecording service is not required or even capable
(for a query-type recordSchedule) 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
taskstate@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.

At this time, conflict resolution is not adequately supported by this specification. WhehJone or more
recordTask instances are conflicting, there is currently no straightforward way for-a cofitrol 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 Winfier. The drawback of
this approach is that if the newly appointed Conflicting Program Winner ehanges 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.

Alternatively, a control point may use the DeleteRecordScheduféf)and CreateRecordSchedule() actions
to reschedule the recordSchedule with a different priority level. The drawback of this approach is that
all recordTask instances associated with the deleted recordSehedule are also deleted and any
customization by the user that happened at the recordTdsk1evel will get lost as well.

A future version of this specification will address the.conflict resolution issue in detail.
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3 XML Service Description

<?xml version="1.0" encoding="UTF-8"?>
<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>DataTypeID</name>
<direction>in</direction>
<relatedStatevVariable>
A ARG\ \TYPE DataTypelD
</relatédStateVariable>
</argument>
<argument>
<name>PropertyList</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE PropertyList
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>

<name~GetAllowedValuesc/names

<argumentList>

<argument>
<name>DataTypeID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE DataTypeID

</relatedStateVariable>

</argument>

<argument>
<name>Filter</name>
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<direction>in</direction>
<relatedStateVariable>
A ARG TYPE PropertyList
</relatedStatevVariable>
</argument>
<argument>
<name>PropertyInfo</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE PropertyInfo
</relatedStateVariable>
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</argument>
</argumentList>

</action>

<action>

<name>GetStateUpdateID</name>
<argumentList>
<argument>
<name>Id</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStatevVariable>
</argument>
</argumentList>

</action>

<action>

<name>BrowseRecordSchedules</name>
<argumentList>
<argument>
<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE\PropertyList
</relatedStatevVariable>
</argument>
<arguments
<name>StartingIndex</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE Index
</relatedStatevVariable>
2/argument>
<argument>
<name>RequestedCount</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE Count
</relatedStatevVariable>
</argument>

Srgument
<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SortCriteria
</relatedStatevVariable>
</argument>

<argument>

<name>Result</name>

<direction>out</direction>
<relatedStateVariable>
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A ARG TYPE RecordSchedule
</relatedStatevVariable>
</argument>
<argument>
<name>NumberReturned</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE Count
</relatedStatevVariable>
</argument>
<argument>

<name>TotalMatches</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE Count
</relatedStatevVariable>
</argument>
<argument>
<name>UpdateID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>BrowseRecordTasks</name>
<argumentList>
<argument>
<name>RecordScheduleID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
<argument>
<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE PropertyList
</relatedStateVariable>
& /argument>
<argument>
<name>StartingIndex</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE Index
</relatedStatevVariable>
</argument>
<argument>

name>ReguestedCount</rame
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Count

</relatedStatevVariable>

</argument>

<argument>
<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SortCriteria


https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

— 114 -

</relatedStatevVariable>
</argument>
<argument>
<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE RecordTask
</relatedStatevVariable>
</argument>
<argument>

<name>NumberReturned</name>

29341-4-14 © ISO/IEC:2008(E)

<direction>out</direction>
<relatedStateVariable>
A ARG TYPE Count
</relatedStatevVariable>
</argument>
<argument>
<name>TotalMatches</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE Count
</relatedStatevVariable>
</argument>
<argument>
<name>UpdateID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>CreateRecordSchedule</name>
<argumentList>
<argument>
<name>Elements</name>
<direction>in</direction>
<relatedStateVariable>
A\'ARG TYPE RecordScheduleParts
<{/relatedStatevVariable>
</argument>
<argument>
<name>RecordScheduleID</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
<argument>
<name>Result</name>

direction>out</idirection
<relatedStateVariable>
A ARG TYPE RecordSchedule
</relatedStatevVariable>
</argument>
<argument>
<name>UpdateID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStatevVariable>
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</argument>
</argumentList>
</action>

<action>
<name>DeleteRecordSchedule</name>
<argumentList>
<argument>
<name>RecordScheduleID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetRecordSchedule</name>
<argumentList>
<argument>
<name>RecordScheduleID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
<argument>
<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE PropertyList
</relatedStatevVariable>
</argument>
<argument>
<name>Result<y/name>
<direction>out</direction>
<relatedStatevVariable>
A ARG,'TYPE RecordSchedule
</relatedStatevVariable>
</argument>
<argument>
<hame>UpdateID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>

name>EnableRecordSchedule<tiname
<argumentList>
<argument>
<name>RecordScheduleID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
</argumentList>
</action>
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<action>
<name>DisableRecordSchedule</name>
<argumentList>
<argument>
<name>RecordScheduleID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>

</argument>
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</argumentList>
</action>

<action>
<name>DeleteRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
<argument>
<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE PropertyList
</relatedStateVariable>
& /argument>
<argument>
<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE RecordTask
</relatedStatevVariable>
</argument>
<argument>

name>YpdateIb</name
<direction>out</direction>
<relatedStateVariable>

StateUpdatelD
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>EnableRecordTask</name>
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<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>DisableRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>ResetRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectlD
</relatedStatevVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetRecdérdScheduleConflicts</name>
<argumentList>
<argument >
<nhame>RecordScheduleID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>
</argument>
<argument>
<name>RecordScheduleConflictIDList</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE ObjectIDList

frelatedStateVariable
</argument>
<argument>
<name>UpdateID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelID
</relatedStatevVariable>
</argument>
</argumentList>
</action>
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<action>
<name>GetRecordTaskConflicts</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStatevVariable>

</argument>
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<argument>
<name>RecordTaskConflictIDList</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE ObjectIDList
</relatedStatevVariable>
</argument>
<argument>
<name>UpdateID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStatevVariable>
</argument>
</argumentList>
</action>

</actionList>

<serviceStateTable>
<stateVariable sendEvents="no%'$
<name>SortCapabilities</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents="no">
<name>SortLevelCapability</name>
<dataType>ui4</dataType>
</statevVariable>

<stateVariable sendEvents="no">
<name>StateUpdateID</name>
<dataType>ui4</dataType>

</statevariable>

<stateVariable sendEvents="yes">
<name>LastChange</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">

name9A:ARG:¥¥PE:PreperEyLéee<%namv
<dataType>string</dataType>
</statevVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE DataTypeID</name>
<dataType>string</dataType>
<allowedValueList>
<allowedValue>A ARG TYPE RecordSchedulec<
<allowedValue>A ARG TYPE RecordTask</all

/allowedValue>
owedValue>
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<allowedValue>A ARG TYPE RecordScheduleParts</a1lowedValue>
</a110wedVa1ueLlst>
</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE ObjectID</name>
<dataType>str1ng</dataType>
</statevVariable>

<name>A ARG TYPE ObjectIDList</name>
<dataType>string</dataType>
</statevVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE PropertyInfo</name>
<dataType>str1ng</dataType>
</statevVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE Index</name>
<dataType>u14</dataType>

</statevVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE Count</name>
<dataType>ui4</dataType>

</statevVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE SortCr1ter1a</name>
<dataType>str1ng</dataType>
</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE RecordSchedu1e</name>
<dataType>str1ng</dataType>
</statevVariables$

<stateVariable sendEvents="no">
<name>A( ARG TYPE RecordTask</name>
<dataType>string</dataType>
</statéVariable>

<statevVariable sendEvents="no">
<name>A ARG TYPE RecordScheduleParts</name>
<dataType>str1ng</dataType>
</statevVariable>

</serviceStateTable>
</scpd>
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4 Test

No semantic tests have been specified for this service.
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Annex A
(normative)

srs XML Document

This section describes the srs XML Document that is used in action arguments of the property-set data

type. Ay 3735 XML Document MUST comnform o the SRS schemma as defimed i f SRS=XSDEach 373
XML Document contains one of the following data types: 4 ARG _TYPE RecordSchedule,

A ARG _TYPE RecordTask or A_ ARG _TYPE RecordScheduleParts. All property-set data types are
based on properties in 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 often not adequate tQ
accurately describe the limitations and restrictions imposed by a particular ScheduledRecording service
implementation. For example, the set of supported properties and their allowed values mayyvary among
implementations.

To allow ScheduledRecording service implementations to indicate which properties and their allowed
values they support, the concept of the AV Datastructure Template (AVDT) isdntroduced. A
ScheduledRecording service implementation can provide very detailed information about supported
properties and their allowed values by means of an AVDT XML Document.-Fhe AVDT XML Document
MUST conform to the AVDT schema as defined in [AVDT].

An AVDT XML Document can be retrieved by invoking the GetAdlowedValues() action. The
DataTypelD input argument identifies the data structure to be desctibed by the A VDT XML Document.
Indeed, depending on the particular ScheduledRecording service implementation, the set of supported
properties and their allowed values of a given property-set.data type may vary. For example, the set of
properties that can be specified in the Elements input argument (of data type

A ARG _TYPE RecordScheduleParts) of the CreatéRecordSchedule() action may differ substantially
between implementations. Additionally, the set of properties supported by different data types will
obviously vary as well.

At this time, this specification identifies three different 4VDT XML Document manifestations,
depending on the data type of the objects'described in the A VDT XML Document:

e The A ARG TYPE ReeortdSchedule AVDT XML Document
e The A ARG _TYPE, RecordTask AVDT XML Document
e The A ARG TYPE RecordScheduleParts AVDT XML Document

A1 A ARG TYPE RecordSchedule AVDT XML Document

This type of A¥DT XML Document is used to describe the data structure of a recordSchedule object for
a particudar.ScheduledRecording service implementation. Examples of action arguments that use this
data type-include the Result output argument of the BrowseRecordSchedules() and
GetRecordSchedule() actions.

When using the AVDT XML Document in this context, the following rules apply:

° The ccontext TD~ field MUST be set to “smid:device-1J1 /ID"nrn'qr‘hPmaq-npnp-

org:service:ScheduledRecording:1”.

e The <dataStructTypes> field MUST be setto “4_ARG TYPE RecordSchedule”.

e The <fieldTablex> field MUST contain field elements for all the REQUIRED properties of
all the object.recordSchedule.xxx classes supported by the service. Refer to Table C-2, “Class
Properties Overview for recordSchedule”, recordSchedule-related columns.

e The <fieldTables> field MUST also contain field elements for all the supported
OPTIONAL properties of all the object.recordSchedule.xxx classes implemented by the
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service. Refer to Table C-2, “Class Properties Overview for recordSchedule”, recordSchedule-
related columns.

Field specific rules:
e There must be one and only one field with the subelement <name > set to “class”

e The allowed values for this field MUST only be derived from the object.recordSchedule
virtual class.

e The <name> subelement of all <field> elements MUST only contain names of
recordSchedule properties

For a full-fledged example of a A ARG TYPE RecordSchedule AVDT XML Document, see Annex
G.1,“A_ARG TYPE RecordSchedule AVDT Example

A.2 A ARG TYPE RecordTask AVDT XML Document

This type of AVDT XML Document is used to describe the data structure of a recordTask ebject for a
particular ScheduledRecording service implementation. Examples of action arguments that use this data
type include the Result output argument of the BrowseRecordTasks() and GetRecorddsk() actions.

When using the AVDT XML Document in this context, the following rules apply:

e The <contextID> field MUST be set to “uuid:device-UUID::urfisschemas-upnp-
org:service:ScheduledRecording:1”.

e The <dataStructTypes> field MUST be set to “A_ARGTYPE_RecordTask”.

e The <fieldTable> field MUST contain field eleménts for all the REQUIRED properties of
the object.recordTask class. Refer to Table C-2, “Class Properties Overview for
recordSchedule”, recordTask-related column.

e The <fieldTable> field MUST also contain field elements for all the supported
OPTIONAL properties of the object.recordiask class. Refer to Table C-2, “Class Properties
Overview for recordSchedule”, record¥ask-related column.

Field specific rules:
e There must be one and only.onefield with the subelement <name > set to “class”

e The allowed values forsthis*field MUST only be derived from the object.recordTask class.

e The <name> subelement of all <field> elements MUST only contain names of recordTask
properties.

For a full-fledged example of a A_ ARG TYPE RecordTask AVDT XML Document, see Annex G.2,
“A_ARG TYPE RecordTask AVDT Example”.

A3 A ARG TYPE RecordScheduleParts AVDT XML Document

This Thistype 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.

When using the AVDT XML Document in this context, the following rules apply:

e The <contextID> field MUST be set to “uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1”.

e The <dataStructType> field MUST be set to “4_ARG TYPE RecordScheduleParts”.

e The <fieldTable> field MUST contain field elements for all the REQUIRED properties of
all the object.recordSchedule.xxx classes supported by the service. Refer to Table C-1, “Class
Properties Overview ”, recordSchedule-related columns.
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e The <fieldTable> field MUST also contain field elements for all the supported
OPTIONAL properties of all the object.recordSchedule.xxx classes implemented by the
service. Refer to Table C-1, “Class Properties Overview ”, recordSchedule-related columns.

Field specific rules:
e  There must be one and only one field with the subelement <name > set to “class”

e The allowed values for this field MUST only be derived from the object.recordSchedule
virtual class.

° The cname~ subelement ofall «fields elements MIIST onlyv contain names of

recordSchedule properties.

For a full-fledged example of a A_ARG TYPE RecordScheduleParts AVDT XML Document, see
Annex G.3, “A_ARG TYPE RecordScheduleParts AVDT Example”.
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Annex B
(normative)

AV Working Committee Extended Properties

The tables and sections below list all properties defined by the AV Working Committee. A property is

TXPITSSed 1T XM a3 either am XviC TieImet or am X Vi atribure.

In the following sections, the definition of each property and its default value, if applicable, is described,
followed by the specifics pertaining to INPUT and OUTPUT usage for this property. The INPUT usage
indicates how the property is used in a recordScheduleParts object. The OUTPUT usage indicates how
the property is used in a recordSchedule and/or reccordTask object.

Note: The NS column in the tables contains the namespace prefix of the namespace to which-the
property name belongs. The M-Val column indicates whether the property is multi-valued\(M-Val =
YES) or single-valued (M-Val = NO). See Section 2.2.2.17, “Multi-valued property’-and Section
2.2.2.18, “Single-valued property”.

B.1 Base Properties

Table B-1: Base Properties Overview

Property Name NS Data Type M-Val Reference
wid srs xsd:string NO Annex B.1.1
title STS xsdistring NO Annex B.1.2
class ST xsd:string NO Annex B.1.3
additionalStatusinfo STS xsd:string NO Annex B.1.4
cdsReference S1s xsd:string YES Annex B.1.5
cdsReference(@link STS xsd:string NO Annex B.1.5.1

BA1 @id

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The @jid.property identifies a recordSchedule or recordTask object. The value MUST be
unique in the ScheduledRecording service. The value MUST be set by the ScheduledRecording service.

Default Value/N/A — Required on input.
Sort Order: Lexical or Lexical Numeric.

Eaclrimplementation SHOULD use the sort method most appropriate for its method of generating @id
values. If @id values contain a numeric (sub)string that contains values that increment with each new
object creation, then use Lexical Numeric; otherwise, use Lexical.

Input: When creating a new 7ecordscliedile object, the [@id propeity MUST be speciiicd 10 satisty the
SRS XML Schema and MUST be set to the empty string.

Output: The unique object ID set by the ScheduledRecording service.
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B.1.2 title
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: Primary title of the object. The tit/e 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.

Input: The desired setting.

Output: The current setting.

B.1.3 class
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The class property identifies the class of the object. A ScheduledRecording service
implementation MUST list all classes it supports. If some (vendor-defined) classes-are’derived from
other classes, then both the derived classes and the parent classes MUST be listed;-See Annex C for
details.

Default Value: N/A — Required on input.
Sort Order: Sequenced Lexical. Sequence subvalues are substrings §éparated by periods.
Input: The desired setting.

Output: The current setting.

B.1.3.1 allowedValuelList for the class Property
Table B-2: allowedValueList for the c¢fass Property

Value R/O Description

“OBJECT.RECORDSCHEDULE.DIRECT.MANUAL” [0}
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG” [0)
“OBJECT.RECORDSCHEBRBULE.DIRECT.CDSNONEPG” R .

Control points should support
“OBJECT.RECORDSCHEDULE.DIRECT.PROGRAMCODE” | O all predefined values in these
“OBJECT.RECQRPSCHEDULE.QUERY.CONTENINAME® |0 | ™™
“OBJECT.RECORDSCHEDULE.QUERY.CONTENTID” [0)
“OBJECERECORDTASK” [0)
vendor-defined. X See Annex C.1, “Class
Vendor-defined class names MUST obey the rules set forth in Hierarchy” for rules on

« . vendor-defined class

Annex D.3, “Class Name Syntax”. .

extensions.
B.1.4  additionalStatusinfo
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

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.
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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 MUST only contain metadata of a ContentDirectory service
object that is referenced (directly or indirectly) by a recordSchedule or recordTask object.

}‘IUtU tllat t‘llib ib a ululﬁ-valucd Pl Upcﬁ_y DU t}lat ulctadata Uf ulu}ﬁplc ICfCL Ulled CUlltUlltDil UUtUl_y
service objects can be stored. A recordSchedule or recordTask object references ContentDirectory
service objects through properties, such as the scheduledCDSObjectID property,

recordedCDSObjectID property, etc. (collectively indicated by the notation: xxxCDSObjectID
property). To indicate which cdsReference property is associated with which xxxCDSObjectID preperty,
both properties have a dependent property, cdsReference@link and xxxCDSObjectID@link respéctively,
that MUST contain the same unique, vendor-defined link identifier.

The cdsReference property MUST contain a valid and properly escaped DIDL-Lite XML Document.
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(xxuxCDSObjectID
property. See Annex B.17, “ContentDirectory Service Imported Properties” fordetails.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignoréd.
Input: N/A.

Output: The current setting.

B.1.5.1 cdsReference@link
Namespace: srs Property Data ‘Type: xsd:string Multi-Valued: NO

Description: The cdsReference(@link contains®d unique, vendor-defined link identifier that
unambiguously links its cdsReference property to a particular xxxCDSObjectID property within the
same recordSchedule or recordTask objeet. See Annex B.17, “ContentDirectory Service Imported
Properties” for details.

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 incremient with each new object creation, then use Lexical Numeric; otherwise, use Lexical

Input: N/AC

Output;Fhe current setting.

B.2 Priority Properties

Fable-B-3—Priority-P 4
Property Name NS Data Type M-Val Reference
priority STS xsd:string NO Annex B.2.1
priority@orderedValue STS xsd:unsignedInt NO Annex B.2.1.2

desiredPriority STS xsd:string NO Annex B.2.2
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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 (a
recordSchedule or a recordTask). The priority-value format syntax of the priority property is
described in Annex D, “

(normative)

EBNF Syntax Definitions”.

SCT 750 CCT 995 < D99 (1% S A1)

I 1 1 £ +loa we M Lad 1) totlaloala 4
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priority level with subsequent values representing progressively lower priority levels.

Note: Desired priority settings are specified via the desiredPriority property passed into the
CreateRecordSchedule() action. See Section 2.8, “ScheduledRecording Service Priority Model” fot:
details.

Default Value: N/A — Output only.
Sort Order: Property Specific, based on priority order. Ascending: lowest priority first,
Input: N/A.

Output: The current setting.

B.2.1.1 allowedValuelList for the priority Property
Table B-4: allowedValueList for the priority Property.

Value R/O Description

“LI” R The highest priority level supported by the
device.

“L2” Q The next progressively lower priority level
supported by the device.

Ee o Progressively lower priority level supported by
the device.

“L<x>" [0) 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 MUST support 1 or more priority levels.
If “L<x>” is supported, then all values between “L/” and “L<x>" MUST be supported.

B.2,1.2 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 object is the lowest priority object of that type. No two objects of the same type will
have the same value for this property.

Note: This property is not evented when the priority of the object changes (for example due to the
creation of a new object with a higher priority).

Default Value: N/A — Output only.
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Sort Order: Numeric.
Input: N/A.

Output: The current setting.

B.2.2 desiredPriority
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The desiredPriority property specifies the desired priority level of the associated object (a

i Talis ] L1 b L2 | fa ] : : 3 £ - - el b . 1D .
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property is defined in Annex D.

Except as noted below, the value for this property MUST match one of the allowed values returned by
the GetlnputPropertyInfo() action for this property. The allowed values MUST comply with the table in
Annex B.2.2.1, “allowedValueLists for the desiredPriority Property” below. Additionally, if the
priority@orderedValue property is supported, the desiredPriority property can also be set to ore of the
allowed values listed in Table B-6, “Additional allowedValueList for the desiredPriority Rroperty”.

Default Value: “DEFAULT”.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: The desired setting.

Output: The current setting.

B.2.2.1 allowedValuelLists for the desiredPriefity Property

Table B-5: Primary allowedValueList for the desiredPriority Property

Value R/O Description

“DEFAULT” R No priority preference. The device itself will
determine the object’s priority.

“L1” @) The highest priority level supported by the device.

“L2” o The next to highest priority level supported by the
device.

. @) Progressively lower priority levels between 1 and
<X>, “Q’,, “1;4”’ etc.

“L<x>” @) 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 MUST support 1 or more priority levels.

If “A<«>" is supported, then all values between “L/” and “L<x>" MUST be continuously supported;
that is: a device MUST not support only “L/”, “L3”, and “L5”.

Additionally _if the device supparts the prioritv@orderedValiie property then the device MIIST also

support the following allowed values. Conversely, if any of these allowed values are supported, then the
device MUST support the priority@orderedValue property. These allowed values provide a mechanism
for more precise prioritization control with those devices that support it.
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Table B-6: Additional allowedValuelList for the desiredPriority Property

Value R/O Description

“HIGHEST” R The highest level possible. — Same as “L/_HI”
defined below.

“LOWEST” R The lowest level possible. — Same as “L<x> LOW”
defined below.

“L1_HI R The highest priority possible within the highest
priotitytevel:

“LI_LOow” R The lowest priority possible within the highest
priority level.

“L2_HI R The highest priority possible within the néxt'to
highest priority level.

“L2_LOow” R The lowest priority possible withinthe next to
highest priority level.

. R Progressively lower priority levels.

“L<x> HI” R The highest priority possible within the lowest
priority level wheré <x> is the total number of
distinct prioritylevels supported by the device.

“L<x>_LOW” R The lowest priority possible, but within the lowest
prioritydevel where <x> is the total number of
distinct priority levels supported by the device.

<@id> R Thenext highest priority “slot” immediately higher
than (but within the same priority level of) the
existing object whose @id is specified by <@id>.

Notes:

1. If a device supports the priority(@orderedValue property, then the device MUST also support

these CONDITIONALLY REQUIRED allowed values. Conversely, if any of these allowed
values are supported, then the-device MUST support the priority@orderedValue property.

2. These allowed values proyide a mechanism for more precise prioritization control with those
devices that support it. . If “L<x>_ LOW” is supported, then all values between “L/_HI” and
“L<x>_LOW” MUST be continuously supported; that is: a device MUST not support only
“LI_HI,“LI-LOW”,“L3 HI”,“L3 LOW”,“L5 HI” and “L5_LOW” or only “LI_HI”,

“L2_HP, and*L3_HI".

B.2.3

Namespace: srs

desiredPriority@type

Property Data Type: xsd:string

Multi-Valued: NO

Deseription: When the desiredPriority@type property is set to “PREDEF”, it indicates that the
desiredPriority property contains one of the predefined priority labels (“L/”, “L2_LOW”, etc.). When
set to “OBJECTID”, it indicates that the desiredPriority property contains an object ID (@id value).

I'eia"lt ‘Zall‘n- SDDL YLD
e — o

Sort Order: Sorting on this property is meaningless and will be ignored.

Input: The desired setting.

Output: The current setting.
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B.2.3.1 allowedValuelLists for the desiredPriority@type Property

Table B-7:  allowedValueList for the desiredPriority@type Property

Value R/O Description
“PREDEF” R
“OBJECTID” R

— B.3 Quiput Control Properties

Table B-8: Output Control Properties

Property Name NS Data Type M-Val Reference
recordDestination srs | xsd:string YES Annex B.33d
recordDestination@mediaType srs | CSV (xsd:string) | NO AnnexB.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.3.2.2

B.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 recording.
This identifier, which is to be generated by the SchediledRecording 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@preferenée 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 MUST-NOT take place.

Examples: “Hard Disk Drive”, “DVD-17, “LINE1”, “AUX-out” etc.
Default Value: Vendor-defined.
Sort Order: Lexical.

Input: The desired setting.
Output: Theuirent setting.

B.3.1.1 recordDestination@mediaType
Namespace: srs Property Data Type: CSV (xsd:string) Multi-Valued: NO

Description: The recordDestionation@mediaType property indicates the type of media that is to be
used for the recording.

If the media type of the specified record destination is fixed (not removable), then the value of the
recordDestination@mediaType property MUST match the actual physical media type of the record
destination. This single value can be retrieved through the GetAllowedValues() action.

If the media of the specified record destination is manually removable (requires explicit user
intervention) then the currently inserted physical media MUST match one of the values in the
recordDestination@mediaType property. In other words, the specified list of media types indicates
those that are acceptable for the recording. If the current physical media does not match one of the
acceptable media types, then the recording MUST NOT take place on this record destination.
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If the specified record destination supports automatic swapping of media, such as a jukebox recorder,
then the recordDestination@mediaType property indicates which media type(s) MUST be used for the
recording. Recording MUST occur on the available media type that appears earliest in the list. If none
of the specified media types is available for recording, then the recording MUST NOT take place on
this record destination.

If recording can not take place as described above, then lower preference record destinations MAY be
used (see Section B.3.1.3, “recordDestination@preference”). The set of allowed values for the
recordDestination@mediaType property can be retrieved through the GetAllowedValues() action.

Examples: “HDD”, “DVD-RW”

Default Value: Vendor-defined.
Sort Order: Sequenced Lexical.
Input: The desired setting.
Output: The current setting.

B.3.1.1.1 allowedValueList for the recordDestination@mediaType-Property

One of the allowed values for the 4V Transport::RecordStorageMedium state variable MUST 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

Description: The recordDestination@targetURL property MUST contain a URL that identifies the
location, such as the location of a directory, where the recordéd content is to be stored.

Examples:
“file:///D:/MyDocuments/MyVideod?
“http://10.0.0.1/MyDocuments/MyVideos”
Default Value: Vendor-defined.
Sort Order: Lexical.
Input: The desired setting.
Output: The current setting?

B.3.1.3 recordDestination@preference
Namespace: srs Property Data Type: xsd:unsignedInt Multi-Valued: NO

Description:The recordDestination@preference property is useful when multiple recordDestination
propertieSiare specified within the same recordSchedule or recordTask object. In this case, the values
indicatethe preference order of the multiple record destinations. Higher numbers indicate lower
preference. The values do not have to be contiguous.

If multiple recordDestination@preference properties have the same value, then the order of preference
in which their associated record destinations are chosen is device-dependent.

If the recordDestination(@preference property is not supported by an implementation, then the order of
preference of all specified record destinations is device-dependent.

Default Value: Vendor-defined.

Sort Order: Numeric.
Input: The desired setting.

Output: The current setting.
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B.3.2 desiredRecordQuality
Namespace: srs Property Data Type: CSV (xsd:string) Multi-Valued: NO

Description: The desiredRecordQuality property is used to express the desired or preferred recording
quality level(s) for a particular recordSchedule. Multiple recording quality levels can be specified in the
comma-separated value list of the desiredRecordQuality 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 “4AUTO” MUST be supported by all implementations. When “AUTO” is
included in the list, it MUST 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 “AUTO” value is the
only value in the list, then the ScheduledRecording service is free to use any recording quality level.

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. Howeverysince the
desiredRecordQuality property can appear only once, the acceptable recording quality leyels 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 i order to achieve the
desired recording quality.

Example: Assume a (hypothetical) implementation that supports the type-variations “DEFAULT”,
“ATSC” and “QLEVEL” for the desiredRecordQuality@type property: The following table expresses
the supported desiredRecordQuality property values for those variations and also indicates how the
different type variations interrelate for this particular implementation:

Table B-9: desiredRecordQuality Example

“1080p307
“1080p24> “or
$L080i60”
“720p60”
“720p30” “02
“720p24”
“ED” “480p60”
“480p30”
S0 “480p24”

“HD”

“Q:))”

“480i60”
“AUTO” “AUTO” “AUTO”

e  Specifying “HD,ED” in the desiredRecordQuality property and “DEFAULT” in the
desiredRecordQuality(@type property will result in the following:

e Ifpossible, the recording will be made using “HD” quality. In this case, it is up to the
implementation to determine exactly which recording quality level within the “HD” range
will be used for the recording.

e Ifrecording 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 “£D” 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.
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e Specifying “ED,SD,AUTO” in the desiredRecordQuality property and “DEFAULT” in the
desiredRecordQuality@type property will result in the following:

e Ifpossible, the recording will be made using “£ED” quality. It is up to the implementation
to determine exactly which recording quality level within the “£D” range will be used for
the recording.

e 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.

¢ T the recording cannot be made in either “ED~ of "SD quality, then the recording will be
made using any other available recording quality.

e Specifying “720p60” in the desiredRecordQuality property and “A7SC” in the
desiredRecordQuality(@type property will result in the following:

e Ifpossible, the recording will be made using “720p60” quality.
e If'that is not possible, no recording will be made.

When the ScheduledRecording service responds to a GetAllowedValues() action with
desiredRecordQuality information, then the allowed values MUST be listed in order of quality from
highest quality to lowest. The value “4AUTO” MUST always be present and appear as the last item in
the list.

Default Value: Vendor-defined.

Sort Order: Property Specific, based on the allowedValueList for the’desiredRecordQuality property.
Ascending: lowest quality first.

Input: The desired setting.

Output: The current setting.

B.3.2.1 allowedValuelList for the'desiredRecordQuality Property

Table B-10: allowedValueList for the desiredRecordQuality Property

Value R/O Description

“AUTO” R If none of the quality levels preceding the
“AUTQO” value are available, then any recording
quality level may be used. The “4AUTO” value
MUST always appear last in the list when present.

Vendor-defined X

B.3.2.2 desiredRecordQuality@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: 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(@tvpe property is used to express which

types ariation is used in its assaciated inﬂpppnr‘lpnt desiredRecordQuality property The “DEEFALILT

value MUST be supported and indicates which of the supported type variations is preferred by the
device when expressing recording quality levels.

Default Value: Vendor-defined.
Sort Order: Lexical.
Input: The desired setting.

Output: The current setting.



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

- 134 - 29341-4-14 © ISO/IEC:2008(E)

B.3.2.2.1 allowedValueList for the desiredRecordQuality@type Property

Table B-11: allowedValueList for the desiredRecordQuality@type Property

Value R/O 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 STS xsd:string NO Anmnex'B.4.1
scheduledCDSObjectID@link STS xsd:string NO Annex B.4.1.1
scheduledChannellD SIS xsd:string NO Annex B.4.2
scheduledChannellD(@type srs | xsd:string NO Annex B.4.2.1
scheduledStartDateTime SIS xsd:string YES Annex B.4.3
scheduledDuration SIS xsd:string NO Annex B.4.4
scheduledProgramCode STS xsd:string NO Annex B.4.5
scheduledProgramCode@type STS xsdstring NO Annex B.4.5.1

B.4.1 scheduledCDSObjectiD
Namespace: srs PropertyData Type: xsd:string Multi-Valued: NO
Description: The scheduledCDSObject/D property contains the didl-lite:(@id property value of the

ContentDirectory service object from which relevant metadata information is extracted to create the
recordSchedule.

Default Value: N/A — Required on input.
Sort Order: Lexical or Eexical Numeric.

Each implementation SHOULD use the sort method most appropriate for its method of generating
didl-lite:@;id values f didl-lite:(@id values contain a numeric (sub)string that contains values that
increment with'eaeh new object creation, then use Lexical Numeric; otherwise, use Lexical.

Input: Thé\desired setting.

Outputy The current setting.

B.4.1.1 scheduledCDSObjectiID@link
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledCDSObjectID@Iink contains a unique, vendor-defined link identifier that
unambiguously links its scheduled CDSObjectID property to a particular cdsReference property instance
within the same recordSchedule object. See Annex B.17, “ContentDirectory Service Imported
Properties” for details.

Default Value: N/A — Output only.
Sort Order: Same as cdsReference@link.
Input: N/A.
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Output: The current setting.

B.4.2 scheduledChannellD
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledChannellD property provides channel information for the recordSchedule.
Its format depends on the scheduledChannellD@type property as follows:

If scheduledChannellD@type = “ANALOG” then the scheduled ChannellD property contains the
(analog) channel number.

Examples: “5”, “7”, etc.

If scheduledChannellD@type = “DIGITAL” then the scheduled ChannellD property contains the
(digital) channel number pair “<Major Channel Number>,<Minor Channel Number>".

Examples: “5,17, ©5,2”, etc.

If scheduledChannellD@type = “FREQUENCY” then the scheduledChannellD property ¢ontains the
channel center frequency, expressed in Hz.

Examples: “150125000” (VHF band), “615000000” (UHF band), “96500000” (EM bdnd), etc.

If scheduledChannellD@type = “SI” then the scheduled ChannellD property cofitdins the Service
Information Triplet “<Network ID>,<Transport Stream ID>, <Service ID>{","embedded in the content
stream.

Examples: “0x1234,0xFEDC,0x0102”, “12345,23456,32109”, etc.

If scheduledChannellD@type = “LINE” then the scheduledChédnnellD property contains a vendor-
defined label identifying the line input.

Examples: “Line 17, “AUX”, “Front”, “Rear”, etc.
p 2 2 2 9

If scheduledChannellD@type = “NETWORK” thenthe'scheduledChannellD property contains the URI
that uniquely identifies the content to be recorded,

Examples: “http://upnp-server/stxeaml .mp2/”,
“http://internet/stream2.mp24”

Default Value: N/A — Required on input.
Sort Order: fype Relationship.
“ANALOG”: Numeric.

“DIGITAL”: Sequenced numeric.
“FREQUENCY”: Numeric.

“SI”: Sequencediexical.

“LINE”: Xexical.

“NEAWORK”: Lexical.

Kendor-defined: Vendor-defined sorting.
Input: The desired setting.

Output: The current setting.

B.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 for the
scheduledChannellD property as defined above.

Default Value: N/A — Required on input.
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Sort Order: Property Specific, based on the order in Table B-13. Ascending: first table entry first. If
there is a single vendor-defined value, it sorts in table position. If there are multiple vendor-defined
values, they sort lexically among themselves, all after the Table B-13 entries in ascending order and all
before the Table B-13 entries in descending order.

Input: The desired setting.

Output: The current setting.

B.4.21.1 allowedValuelList for the scheduledChannellD@type Property

Table B-13: allowedValueList for the scheduledChannellD@type Property

Value R/O Description
“ANALOG” 0]
“DIGITAL” 0]
) At least one value in these rows MUST be
REQUENCY 0 supported by a compliant SchedulédRecording
wgp 0 service implementation. Control points should
— — support all values in thesé.rows.
“L]NE,’ Q
“NETWORK” 0]
Vendor-defined X

B.4.3  scheduledStartDateTime
Namespace: srs Property Data Type:Xsd:string Multi-Valued: YES

Description: The scheduledStartDateTime property indicates what date or day(s) and time the
recording will take place. This property does not aecount for any recording time adjustments such as
scheduledStartDateTimeAdjust, and device lateneies.

The sched-start format syntax of the scheduledStartDateTime property is defined in Annex D.

Examples: “02-07T15:30:00” (February 7™, 3:30pm), “2005-02-07T15:30:00” (February 7™, 2005,
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 fotalDesiredRecordTasks property) has been made.

Note that the scheduledStartDateTime property is a multi-valued property. Therefore, multiple
date&times can be speeified for the same recordSchedule. Recording will occur on every next
occurrence of any ofthe specified start date&times until the total number of desired recordings (as
indicated by thevolalDesiredRecordTasks property) has been made.

See Annex'B/7.1, “totalDesiredRecordTasks” for further details on the use of the
totalDesiredRecordTasks property.

Thewalue “NOW” is defined by this specification to indicate that the recording MUST start
ipmmediately (as soon as possible).

Default Value: N/A — Required on input.

Sort Order: Property Specific, in chronological order.
Input: The desired setting.

Output: The current setting.

B.4.4  scheduledDuration
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © ISO/IEC:2008(E) - 137 -

Description: The scheduledDuration property indicates the scheduled duration of the recording. The
duration format syntax of the scheduledDuration property is defined in Annex D.

Examples: “P01:30:00” (one hour and thirty minutes), “P2D01:15:00” (two-day and seventy five
minutes recording).

This property does not necessarily represent the exact recording duration but represents the scheduled
recording duration. This property does not account for any recording time adjustments such as
scheduledDurationAdjust, and device latencies.

Default Value: N/A — Required on input.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time first.
Input: The desired setting.
Output: The current setting.

B.4.5 scheduledProgramCode
Namespace: srs Property Data Type: xsd:string MultisValued: NO

Description: The scheduledProgramCode property indicates the program code proyided by a program
guide service of a particular program item. The format of the program code is.defined by the program
guide service. A scheduledProgramCode(@type property MUST be specifiedywith 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 PropertyData Type: xsd:string Multi-Valued: NO

Description: The scheduledProgramCodelatype property indicates the type of the program guide
service that defines the program codespecified 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.onrthis property is meaningless and will be ignored.
Input: The desired setting.

Output: 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 STS xsd:string NO Annex B.5.1
matchingName@type SIS xsd:string NO Annex B.5.1.1
matchingName@subStringMatch STS xsd:boolean NO Annex B.5.1.2
matchinglD STS xsd:string NO Annex B.5.2
matchingID@type STS xsd:string NO Annex B.5.2.1
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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 or series. To match
the criteria of this recordSchedule, an external item’s name information MUST (partially) match the
specified matchingName value. Matching SHOULD be done using lexical matching (see Section
2.2.2.27, “Lexical Matching”). It MAY be done using simple non-case-sensitive matching (see Section
2.2.2.29, “Simple Non-case-sensitive Matching”).

Example: “NFL Worldcup 2005”, “Friends”.

Default Value: N/A — Required on input.
Sort Order: Lexical.

Note: This is an exception to the normal rule of fype Relationship sorting. The equivalent of fype
Relationship sorting may be achieved by including “+srs :matchingName@type” in the sort
property list immediately in front of “+srs: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

Description: IF set to “PROGRAM”, then the matchingName property contains a program name. If set
to “SERIES”, then the matchingName property contains a series-iame.

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.

Output: The current setting.

B.5.1.1.1 allowedValueList forthe matchingName@type Property

Table B-15: allowedValueList.for the matchingName@type Property

Value R/O Description
“PROGRAM” R
“SERIES” R

B.5.1.2 matchingName@subStringMatch
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Deseription: If set to “/”, the value specified in the matchingName property is used for a substring
match search within the program or series name (title). If set to “0” the value specified in the
rhatchingName property must match the program or series name exactly.

I,eia"“ ‘Zall‘n- L kL)
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Sort Order: Boolean.
Input: The desired setting.

Output: The current setting.
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B.5.2 matchingID
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingID property contains the unique ID of a program or series. To match the
criteria of this recordSchedule, an external item’s ID information MUST match the specified

matchingID value.

If the matchingID@type property is set to “SI_PROGRAMID”, then the matchingID property is
formatted as follows:

“<Network ID> <Transport Stream ID> <Service ID>,<Program ID>".

If the matchingID@type property is set to “SI_SERIESID”, then the matchingID 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 matchingID property is formatted
as follows:

“<Unique content ID, defined by the data provider>".

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
Namespace: srs Property Data Type:xsd:string Multi-Valued: NO

Description: The matchingID@type property indicates;the type of the ID that is contained in the
matchingID property.
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.5.2.1.1 allowedValueList for the matchinglD@type Property

Table B-16: allowedValueList for the matchingID@type Property

Value R/O Description

“SI_PRQGRAMID” R

“SI SERIESID” R

<IC€ANN Name>_ <lIdentifier> o <ICANN Name>: The ICANN name of the

organization that defines the format and values of
the matchinglD property

<Identifier>: A unique identifier for the particular
ID type, defined by that organization.

Examples: “mycompany.com_ID1”,
“upnp.org_SpeciallD”.
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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
matchingChannellD@type srs | xsd:string NO Annex B.6.1.1
matchingStartDateTimeRange 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.6.4.2
matchingEpisodeType srs | xsd:string NO Annex B.6’5

B.6.1 matchingChannellD
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingChannellD property contains a scheduled ChanneltD¥alue. Its 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 s¢heduledChannellD
property) MUST match one of the specified matchingChannellD valuags. If this property is omitted
from the recordSchedule, the external item’s channel information(is not taken into consideration to
determine a match.

Default Value: N/A — Not used if omitted on input.
Sort Order: Same as scheduledChannellD.

Input: The desired setting.

Output: The current setting if specified on input. Otherwise not present.

B.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 used for the
matchingChannellD propeity as defined in Annex B.4.2, “scheduledChannellD” and Annex B.4.2.1,
“scheduledChannell Di@type”.

Default Value: N/A +'Not used if omitted on input .

Sort Order: Same as scheduledChannellD@type.

Input: The desired setting.

Output: The current setting if specified on input. Otherwise not present.

B.6.2 matchingStartDateTimeRange

Description: The matchingStartDateTimeRange property contains a date range. The start-range
format syntax of the matchingStartDateTimeRange property is defined in Annex D.

The value specified after the “/” MUST be equal or greater than the value specified before the “/”.

To match the criteria of this recordSchedule, an external item’s start date and time information MUST
fall within one of the specified matchingStartDateTimeRange ranges. If this property is omitted from
the recordSchedule, the external item’s start date and time information is not taken into consideration to
determine a match.
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Note: The matchingStartDateTimeRange property is different from the activePeriod property in that
the first identifies the actual matching criteria whereas the second identifies 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.

Input: The desired setting.
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B.6.3 matchingDurationRange
Namespace: srs  Property Data Type: xsd:string Multi-Valued: ¥ES

The matchingDurationRange property contains a duration range. The durat ion-range format
syntax of the matchingDurationRange property is defined in Annex D.

The value specified after the “/” MUST be equal or greater than the value specified before the “/”.

To match the criteria of this recordSchedule, an external item’s duration information (after translation
into the format of a scheduledDuration property) MUST 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 mateh:

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.

B.6.4 matchingRatingLimit
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingRatingLinit 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 restriction level
beginning with the most(lenient) for each rating system are defined below.

Other values MAYbe specified using other rating systems identified by their ICANN domain names.

To match the crit€ria of this recordSchedule, an external item’s rating information MUST be less than
or equal to allof the specified matchingRatingLimit values. If this property is omitted from the
recordScletiule, the external item’s rating information is not taken into consideration to determine a
match. Ifthe external item does not contain rating 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: 1ype Relationship.

For each value of matchingRatingLimit@type, based on the order in the table associated with the
matchingRatingLimit@type property below. Ascending: first table entry first.

Input: The desired setting.

Output: The current setting if specified on input. Otherwise not present.
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allowedValuelList for the matchingRatingLimit Property

The allowed values for the matchingRatingLimit property depends on the matchingRatingLimit@type
property. The following tables list the allowed values for each defined rating system.

Table B-18: allowedValueList for the matchingRatingLimit Property Using the MPAA
Rating System (matchingRatingLimit@type = “MPAA.ORG”)

Value R/O Description

“G” R General Audiences.

“PG” R Parental Guidance Suggested.

“PG-13”" R Parents Strongly Cautioned.

“R” R Restricted.

“NC-17” R No One 17 and Under Admitted.

“NR” R Not Rated Yet.

Table B-19: allowedValueList for the matchingRatingLimit Property Using the RIAA
Rating System (matchingRatingLimit@type = “RIAA.ORG”)

Value R/O Description

o R Non-explicit Content

“PA-EC” R Parental Advisory — Explicit Content

Table B-20: allowedValueList for the matchingRatirngLimit Property Using the ESRB
Rating System (matchingRatingLimit@type = “ESRB.ORG”)

Value R/O Description

“EC” R Early Childhood.

“E” R Everyone.

“E10+” R Everyone 10 and Older.

“1r R Teen.

“M” R Mature.

“40” R Adults Only.

“RP” R Rating Pending.

Table B-21:~ allowedValueList for the matchingRatingLimit Property Using the
TVGUIDELINES Rating System (matchingRatingLimit@type =
“TVGUIDELINES.ORG”)

Value R/O Description

-y R All Children.

“TY Y7 R Directed to Older Children

“TV-Y7FV” R Directed to Older Children — Fantasy Violence.

“TV-Gg” R General Audience.

“TV-PG” R Parental Guidance Suggested.

“TV-14” R Parents Strongly Cautioned.

“TV-MA” R Mature Audience Only.
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B.6.4.2 matchingRatingLimit@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingRatingLimit@type property indicates the rating system used in the
matchingRatingLimit property. Several different rating systems are available. The allowed values for
the matchingRatingLimit property depend on the rating system used.

Other rating systems MAY be specified using their ICANN domain names.

This is not a matching property. It is used in conjunction with the matchingRatingLimit property and
identifies the used rating system.

Default Value: N/A — Required in input.
Sort Order: Lexical.
Input: The desired setting.

Output: The current setting.

B.6.4.2.1 allowedValueList for the matchingRatingLimit@type Property

Table B-22: allowedValueList for the matchingRatingLimit@type Property

Value R/O Description Remarks
“MPAA.ORG” [0) The Motion Picture
Association of America. At least one value in these rows
“RIAA.ORG” O | The Recording Industiy MUST be supported by a
Association of América. compliant ScheduledRecording
- service implementation. Control
“ESRB.ORG” o The Entertairiment points should support all values
Software Rating Board. in these rows.
“TVGUIDELINES.ORG” 0] TV Parental Guidelines.
<ICANN Name>_<lIdentifier> | X <ICANN Name>: The
ICANN name of the
organization that defines
the rating.

<Identifier>: A unique
identifier for a particular
rating system, defined by
that organization.

Examples:
“mycompany.com_RS1”,
“upnp.org_ratingx”.

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 MUST 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 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.



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

- 144 - 29341-4-14 © ISO/IEC:2008(E)

Output: The current setting if specified on input. Otherwise not present.

B.6.5.1 allowedValuelList for the matchingEpisodeType Property

Table B-23: allowedValueList for the matchingEpisodeType Property

Value R/O Description
“ALL” R All programs are recorded.
CLEIRST . RILIN R Onlzproorams-that have an original air date equal
e — —_ r k=] O 1
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
scheduledStartDateTimeAdjust STS xsd:string NO Annex B.7.2
scheduledDurationAdjust STS xsd:string NO Annex B.7.3
activePeriod STS xsd:string NO Annex B.7.4
durationLimit STS xsd:string NO Annex B.7.5
durationLimit@effect SIS xsd:string NO Annex B.7.5.1
channelMigration STS xsd:boolean NO Annex B.7.6
timeMigration STS xsd:boolean NO Annex B.7.7
allowDuplicates STS xsd:boolean NO Annex B.7.8

B.7.1 totalDesiredRecordTasks
Namespace: srs Property Data Type: xsd:unsignedInt Multi-Valued: NO

Description: The rota/DesiredRecordTasks property indicates the maximum number of recordTask
instances, associated with a given recordSchedule that will ever be generated over the lifetime of the
recordSchedule -Awalue 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 MUST remain active after the first
recgrdfask has been spawned and MUST 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 MUST be spawned until the total number of spawned recordTask instances reaches the
value, specified in the fotalDesiredRecordTasks 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.
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B.7.2  scheduledStartDateTimeAdjust
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledStartDateTimeAdjust property indicates a time period to be applied as an
adjustment to the scheduled start time. The duration-adj format syntax of the
scheduledStartDateTimeAdjust property is defined in Annex D.

Note that the scheduledStartDateTimeAdjust property can take on both positive and negative values.
Negative values provide pre-roll functionality (notice the + sign in the formula below) whereas positive
values allow for starting the recording a certain period of time into the recording. The actual scheduled

draad da - 1 laotadd
SLAIU UITIV IS Lalvuraitvua as.
actualScheduledStartDateTime = scheduledStartDateTime + scheduledStartDateTimeAdjust

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.7.3  scheduledDurationAdjust
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledDurationAdjust property indicates a period of time to be applied as an
adjustment to the scheduled duration time. The duration-adjformat syntax of the
scheduledDurationAdjust property is defined in Annex D.

Note that the scheduledDurationAdjust property can take en‘both positive and negative values. Positive
values provide post-roll functionality whereas negative, values allow for ending the recording a certain
time period before the end of the recording. The actdal’scheduled end time and actual scheduled
duration are calculated as:

actualScheduledEndDateTime =  schedwtédStartDateTime + scheduledDuration +
scheduledDurationAdjust

actualScheduledDuration = NactualScheduledEndDateTime — actualScheduledStartDateTime

5°  scheduledDuration + scheduledDurationAdjust —
scheduledStartDateTimeAdjust

Default Value: Vendor4deéfined.

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 which the
recordSchedule is active; that is: the recordSchedule MUST NOT spawn any recordTask instances
whose actualStartDateTime fall outside the period specified in the activePeriod property. The start -
range format syntax of the activePeriod property is defined in Annex D.

The value specified after the “/” MUST be equal or greater than the value specified before the “/”.

A recordSchedule MUST not generate new recordTask instances for programs broadcast after the
expiration date.
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Note: The activePeriod property is different from the matchingStartDateTimeRange property in that
the first identifies the period of time when potential matches are to be examined whereas the second
identifies the actual matching criteria.

Default Value: “NOW/INFINITY”.

Sort Order: Sequenced Sort of two date&time subvalues separated by “/”.
Both subvalues are sorted in chronological order.

Input: The desired setting.
—Output—Thccurrentsettimg:

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 durationLimi{-property, then
the ScheduledRecording service MUST stop recording and either delete the 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 “/NFINITY”, then no limit is in effect.

Example: the value “P02:30:00” indicates that the recording MUST be¢ stopped after two and a half
hours.

Default Value: Vendor-defined.
Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time first.
Input: The desired setting.

Output: The current setting.

B.7.5.1 durationLimit@effect
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The durationLimitt@effect property determines the behavior of the recordSchedule when
the duration of the content.exceeds the value specified in the durationLimit property.

If set to “SKIP”, then the-partially recorded content is deleted once the actualDuration of the recording
exceeds the value specified in the durationLimit property.

If set to “LAST% -then only the latest part (in length equal to the value specified in the durationLimit
property) of-th€)content is preserved, effectively deleting the first part of the recording.

If set to “FIRST”, then only the initial part (in length equal to the value specified in the durationLimit
propetty) of the content is preserved, effectively deleting the last part of the recording.

Default Value: Vendor-defined.
Sort Order: Property Specific, based on the order in Table B-25. Ascending: first table entry first.

Input: The desired setting.

Output: The current setting.
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B.7.5.1.1 allowedValuelList for the durationLimit@effect Property

Table B-25: allowedValueList for the durationLimit@effect Property

Description
SKIP o At least one value in these rows MUST be
“LAST” @) supported. Control points should support all
«<FIRST" 0 values in these rows.
B.7.6 channelMigration
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: A program’s scheduled channel may change between the time the recordSchedule was
created and the actual broadcast time. If this property is set to “/”, then the ScheduledRecordirig;service
MUST 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.

Input: The desired setting.
Output: The current setting.

B.7.7 timeMigration
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: A program’s scheduled date&time may change between the time the recordSchedule was
created and the actual broadcast time. If this.ptoperty is set to “/”, then the ScheduledRecording service
MUST automatically follow the program if#tmoves to another date&time (The reservation will be
tracking broadcast date&time change). If\this value is set to “0”, then the ScheduledRecording service
does not follow the program, and the'recording will take place at the date&time that was specified at the
time the recordSchedule createdtheévaccociated recordTask.

Default Value: Vendor-defined.
Sort Order: Boolean.
Input: The desired-setting.

Output: The current setting.

B.7.8 < allowDuplicates
Naithespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: If set to “/”, then programs are recorded, even if a duplicate program has already been
recorded as a result of the recordSchedule. If set to “0”, no duplicates are recorded. Detection of

duphteateprogramstsdevice—andEPG-dependent:
Default Value: Vendor-defined.

Sort Order: Boolean.

Input: The desired setting.

Output: The current setting.
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B.8 Storage Related Properties

Table B-26: Storage Related Properties

Property Name NS Data Type M-Val Reference
persistedRecordings srs | xsdrunsignedInt | NO Annex B.8.1
persistedRecordings@latest 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

Description: The persistedRecordings property indicates the minimum number of recordings for a
given recordSchedule that will be preserved at all times, once available. Even when the
ScheduledRecording service needs to make space for other recordings, this minimum nuriber of
recordings (that is: the actual content) generated by the recordSchedule will not be-deleéted. However, if
more recordings, associated with the recordSchedule exist, then these excess reCordings MAY be
deleted by the ScheduledRecording service. Whether the oldest or the newest'\excess recordings will be
deleted depends on the value of the persistedRecordings@latest property-

Default Value: Vendor-defined.

Sort Order: Numeric.
Input: The desired setting.

Output: The current setting.

B.8.1.1 persistedRecordings@latest
Namespace: srs Property.Data Type: xsd:boolean Multi-Valued: NO

Description: The persistedRecordings@latest property indicates whether newest or oldest recordings
are preserved. If set to “/”, then the newest recordings are preserved. The recordings prior to these
MAY be deleted when more recent.content is recorded.

If set to “0”, then the oldest recordings are preserved. Older content will never be deleted to make room
for newer content.

Default Value: Vendoér-defined.
Sort Order: Booplean.
Input: The desired setting.

Output:<Phe current setting.

B.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.

Default Value: Vendor-defined.

Sort Order: Boolean.
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Input: The desired setting.

Output: The current setting.

B.8.1.3 persistedRecordings@storedLifetime
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The persistedRecordings@storedLifetime property indicates the minimum time recorded
content associated with a recordSchedule will be preserved after the recording completes. This will
prohibit a recording from being deleted by the auto-delete operation within the specified time period.

The duration-any format syntax of the persistedRecordings(@storedLifetime property is defined in
Annex D.

If the value is set to “/NFINITY”, then the content MUST never be automatically deleted.

A value of “4NY” indicates that the content can be deleted at any time by the auto-delete operation:
However, it is RECOMMENDED that a ScheduledRecording service implementation only deletes
content when space is needed.

Default Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapséd time first. “ANY” is
considered the shortest elapsed time possible; “/INFINITY” is considered the longest elapsed time
possible.

Input: The desired setting.

Output: The current setting.

B.9 Schedule State Properties

Table B-27: Schedule State Properties

Property Name NS Data Type M-Val Reference
scheduleState SIS xsd:string NO Annex B.9.1
scheduleState@currentErrors STS CSV (xsd:int) NO Annex B.9.1.2
abnormalTasksExist SIS xsd:boolean NO Annex B.9.2

B.9.1 scheduleState
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The ScheduleState property indicates the overall state of the 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.
Inpat:)N/A.

Output: The current setting.
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B.9.1.1 allowedValuelList for the scheduleState Property

Table B-28: allowedValueList for the scheduleState Property

Value R/O 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 recordTask
instances due to error.

B.9.1.2 scheduleState@currentErrors

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Description: The scheduleState(@currentErrors property indicates the current error(s) that’cause the
schedule to be in the “£RROR” state. This error list pertains specifically to the behayior of a
recordSchedule and describes a recordSchedule’s inability to create new tasks. When'the srs
scheduleState property has the value “OPERATIONAL”, the scheduleState(@cuirentErrors property
MUST be empty. The list of error codes are listed in the recordSchedule errer code section.

Default Value: N/A — Output only.

Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.

B.9.1.2.1 allowedValueList for the schéduleState@currentErrors Property

Table B-29: allowedValueList for the scheduleState@currentErrors Property

Value R/O Description

0-99 N/A Reserved

100 R General error — an error is detected but the cause can not be identified.

101 o The number of spawned recordTask instances has reached some device
dependent limit.

102 [0, EPG information not available.

103 [0) recordSchedule is disabled by the user.

104 @) Insufficient memory — The system does not have enough system memory to
create any additional recordTask instances.

105 @) General resource error — some system related resource is causing the
recordSchedule to malfunction.

106-149 [0] 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 abnormalTasksExist
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: If this property is set to “/”, 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 “/DLE.READY”,
“ACTIVE.RECORDING.FROMSTART.OK” or “DONE.FULL”.

Default Value: N/A — Output only.

Sort Order: Boolean.

Input: N/A.

Output: The current setting.

B.10 Statistics Properties

Table B-30: Statistics Properties

Property Name NS Data Type M-Val Reference

currentRecordTaskCount SIS xsd:unsignedInt NO. Annex B.10.1
totalCreatedRecordTasks srs | xsd:unsignedInt | NO Annex B.10.2
totalCompletedRecordTasks STS xsd:unsignedInt NO Annex B.10.3

B.10.1 currentRecordTaskCount
Namespace: srs Property Data Type:xsd:unsignedInt Multi-Valued: NO

Description: The currentRecordTaskCount property indicates the number of existing recordTask
instances that are currently associated with a givenwecordSchedule. Previously generated recordTask
instances that have finished recording and that have been (auto-)deleted by the ScheduledRecording
service are not taken into account.

Default Value: N/A — Output only.
Sort Order: Numeric.
Input: N/A.

Output: The current setting:

B.10.2 totalCreatedRecordTasks
Namespace: srs Property Data Type: xsd:unsignedInt Multi-Valued: NO

Description;/The totalCreatedRecordTasks property indicates how many recordTask instances have
been created during the lifetime of the associated recordSchedule. This includes previously generated
recordfask instances that have finished recording and that have been (auto-)deleted by the
ScheduledRecording service.

Default Value: N/A — Output only.

Sort Order: Numeric.
Input: N/A.

Output: The current setting.
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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 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.

Input: N/A.

Output: The current setting.

B.11 Task General Properties

Table B-31: Task General Properties

Property Name NS Data Type M-Val Reference
recordSchedulelD STS xsd:string NO. Annex B.11.1
recordedCDSObjectID srs | xsd:string NO Annex B.11.2
recordedCDSObjectID@link SIS xsd:string NO Anmnex B.11.2.1

B.11.1 recordSchedulelD
Namespace: srs Property Data Type:xsd:string Multi-Valued: NO

Description: The recordSchedulelD property containg’the value of the @id property of the
recordSchedule that generated 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 @id
values. If @id values contain a nunieric (sub)string that contains values that increment with each new
object creation, then use Lexical\Numeric; otherwise, use Lexical.

Input: N/A.

Output: The current setting.

B.11.2 recordedCDSObjectiD
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

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 Oadas T
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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 that contains values that
increment with each new object creation, then use Lexical Numeric; otherwise, use Lexical.

Input: N/A.

Output: The current setting.
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B.11.2.1 recordedCDSObjectiD@link
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The recordedCDSObjectID@link contains a unique, vendor-defined link identifier that
unambiguously links its recordedCDSObjectID property to a particular cdsReference property instance
within the same recordTask object. See Annex B.17, “ContentDirectory Service Imported Properties™
for details.

Default Value: N/A — Output only.
Sort Order: Same as cdsReference(@link property.

Input: N/A.

Output: 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@link srs | xsd:string NO Annex B.12.1.1
taskChannellD srs | xsd:string NO Annex B.12.2
taskChannellD@type srs | xsd:string NO Annex B.12.2.1
taskStartDateTime srs | xsd:string NO Annex B.12.3
taskDuration srs | xsdistring NO Annex B.12.4
taskProgramCode srs % [\xsd:string NO Annex B.12.5
taskProgramCode@type sts | 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.12.6.2

B.12.1 taskCDSObjectiD
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskCDSObjectID property contains the didl-lite@id property value of the
ContentDirectory-service object from which relevant metadata information was extracted to create the
recordSchedulethat generated this recordTask.

Default Value: N/A — Output only.
Sort Ovrder: 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 that contains values that
increment with each new object creation, then use Lexical Numeric; otherwise, use Lexical.

Input: N/A.

Output: The current setting.

B.12.1.1 taskCDSObjectiID@link
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskCDSObjectID@link contains a unique, vendor-defined link identifier that
unambiguously links its taskCDSObjectID property to a particular cdsReference property instance
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within the same recordTask object. See Annex B.17, “ContentDirectory Service Imported Properties”
for details.

Default Value: N/A — Output only.
Sort Order: Same as cdsReference(@link property.
Input: N/A.

Output: The current setting.

B 12:2—taskChanmneiiD
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskChannellD property indicates the actual channel that is used for the recording.-Its
format depends on the taskChannellD@type property. The possible formats and the dependency on'‘the
taskChannellD(@type property are identical to the possible formats of the scheduledChannellDvand its
dependency on the scheduledChannellD@type property as described in Annex B.4.2,
“scheduledChannellD” and Annex B.4.2.1, “scheduledChannellD@type”.

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

Description: The taskChannellD@type property determines the format that is used for the
taskChannellD property as defined above. See Annex.B.4.2.1, “scheduledChannellD@type” for details
and allowed values.

Default Value: N/A — Output only.
Sort Order: Same as scheduledChannellD@type property.
Input: N/A.

Output: The current setting.

B.12.3 taskStartDateTime
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: Lhe7askStartDateTime property indicates the actual start date&time (based on the current
information) of the recording. This date&time does not include any adjustments. These are reflected in
the taskStartDateTimeAdjust property. The date-time format syntax of the taskStartDateTime
propetty 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.

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
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the taskDurationAdjust property. The durat ion format syntax of the taskDuration property is
defined in Annex D.

Default Value: N/A — Output only.
Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time first.
Input: N/A.

Output: 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 used for the
recording. The format is identical to the format of the scheduledProgramCode property. See Annex
B.4.5, “scheduledProgramCode” for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: N/A.
Output: The current setting.

B.12.5.1 taskProgramCode@type
Namespace: srs Property Data Type: xsd:sttifig Multi-Valued: NO

Description: The taskProgramCode(@type property indicatesdhe type of the program guide service that
defines the program code specified in the taskProgramCode'property. The format is identical to the
format of the scheduledProgramCode(@type property..See Annex B.4.5.1,
“scheduledProgramCode(@type” for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: N/A.

Output: The current setting.

B.12.6 recordQuality
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The zecordQuality property expresses the recording quality level that is used for a
particular recordTask.

When theyeeordTask is in the “IDLE” phase (the actual recording has not started yet), this property
containigra*best-known estimate of the recording quality for the recording. Therefore, the recordQuality
property MUST contain one of the vendor-defined values supported by the ScheduledRecording
setvice. The value “4UTO” is not allowed. If the implementation does not have enough information to
generate a value with some accuracy, then the value “UNKNOWN” MUST be used.
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one of the values supported by the implementation, that describes the actual recording quality. The
values “AUT0O” and “UNKNOWN” are not allowed.

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 recordQuality property is used in conjunction with the recordQuality@type
to allow implementations to express these type variations.
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For each type variation, the allowed values for the recordQuality property MUST be the same as the
allowed values supported for the corresponding type variation of the desiredRecordQuality property,
except that “UNKNOWN?” replaces “AUTO”.

Note that the recordQuality property is a multi-valued property. Therefore, the actual recording quality
level can be expressed using different type variations simultaneously. As a baseline, all implementations
MUST support type variation “DEFAULT”. All record quality levels expressed in a certain type
variation MUST have equivalent quality levels expressed in all other type variations, supported by the
implementation. If an implementation supports multiple type variations to express recording quality,
then it MUST provide the recording quality level expressed in all supported type variations.

Example: Assume a (hypothetical) implementation that supports the type variations “DEFAULT”,
“ATSC” and “QLEVEL” for the recordQualitv@type property. The following table expresses the
supported recordQuality property values for those variations and also indicates how the different type
variations interrelate for this particular implementation:

Table B-33: recordQuality Example

“1080p30~
601080p24’7 6$Q],’
“1080i60”

“HD”

“720p60”
60720p30’7 “QZ”
“720p24”

“ED” “480p60”
“480p30”
“SD” “480p 24>
“480i60”
“UNKNOWN” “UNKNOWN” “UNKNOWN”

“Qj”

e Assuming the actual recording quality of a recordTask is “720p60” (as an example), then the
recordTask object MUST include three instances of the recordQuality property as illustrated
by the following-XML fragment:

<recordQuality type="DEFAULT">HD</recordQualitys>
<recordQuality type="ATSC">720p60</recordQuality>
<recdrdQuality type="QLEVEL">Q2</recordQuality>

e  Agsuming the actual recording quality of a recordTask is “480p60”, then the recordTask
object MUST 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>

When the ScheduledRecording service responds to a GetdllowedValues() action with recordQuality
information, then the allowed values MUST be listed in order of quality from highest quality to lowest.

Default Value: N/A — Output only.
Sort Order: fype Relationship.
Input: N/A.

Output: The current setting.
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B.12.6.1 allowedValuelList for the recordQuality Property
Table B-34: allowedValueList for the recordQuality Property

Value R/O Description

“UNKNOWN” R The recording quality is unknown by the
ScheduledRecording service. Only applicable
when the recordTask is in the “/DLE” phase.

Vendor-defined X
B.12.6.2 recordQuality@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: 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 recordQuality(@type property is used to express which'type
variation is used in its associated independent recordQuality property. The “DEFAULZE. yalue MUST
be supported.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: N/A.

Output: The current setting.

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 of a program or series. This is
the full program or series name of the external item that (partially) matched the name specified in the
matchingName property of the recordSchedule.

Default Value: N/A — Output only.
Sort Order: Same as matchingName property.

4o NLLA
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Output: The current setting.

B.13.1.1 matchedName@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: IF set to “PROGRAM”, then the matchedName property contains a program name. If set
to “SERIES”, then the matchedName property contains a series name. The format is identical to the
format of the matchingName@type property. See Annex B.5.1.1, “matchingName@type” for details.
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Default Value: N/A — Output only.
Sort Order: Same as matchingName(@type property.
Input: N/A.

Output: The current setting.

B.13.2 matchedID
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedID property contains the matched ID of a program or series. This is the ID of
the external item that matched the ID specified in the matchingID property of the recordSchedule. The
format is identical to the format of the matchingID property. See Annex B.5.2, “matchingID” for
details.

Default Value: N/A — Output only.
Sort Order: Sorting on this property is meaningless and will be ignored.
Input: N/A.

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¢he 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, “matchingID@type” for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaninglessiand will be ignored.
Input: N/A.

Output: 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 STS xsd:string YES Annex B.14.1
matchedRatinG@type SIS xsd:string NO Annex B.14.2
matchedBEpisodeType STS xsd:string NO Annex B.14.3

B:14.1 matchedRating
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchedRating property contains the actual rating of the recording. This is the rating
of the external item that matched (was less or equal to) a rating limit specified in one of the
matchingRatingLimit properties of the recordSchedule. The format is identical to the format of the
matchingRatingLimit property. See Annex B.6.4, “matchingRatingLimit for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingRatingLimit property.

Input: N/A.

Output: The current setting.
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B.14.2 matchedRating@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedRating(@tvpe property indicates the rating system used in the matchedRating
property. The format is identical to the format of the matchingRatingLimit@tvpe property. See Annex
B.6.4.2, “matchingRatingLimit@type” for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingRatingLimit@type property.

DLLA

L 4+
lllljul. IN7 I\,

Output: The current setting.

B.14.3 matchedEpisodeType
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedEpisodeType property contains the actual episode type of themeeording. This
is the episode type of the external item that matched episode type specified in the magtchingEpisodeType
property of the recordSchedule. The format is identical to the format of the matchingEpisodeType
property. See Annex B.6.5, “matchingEpisodeType” for details.

Default Value: N/A — Output only.
Sort Order: Same as matchingEpisodeType property.
Input: N/A.

Output: The current setting.

B.15 Task Matched Content Control Properties

Table B-37: Task Matched Content Control Properties

Property Name NS Data Type M-Val Reference

taskStartDateTimeAdjust srs | xsd:string NO Annex B.15.1
taskDurationAdjust srs | xsd:string NO Annex B.15.2
taskDurationLimit srs | xsd:string NO Annex B.15.3
taskDurationLimit@efféct srs | xsd:string NO Annex B.15.4
taskChannelMigration srs | xsd:boolean NO Annex B.15.5
taskTimeMigration srs | xsd:boolean NO Annex B.15.6

B.15:4< taskStartDateTimeAdjust
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskStartDate TimeAdjust property is set to the value of the
scheduledStartDateTimeAdjust property of the parent recordSchedule. The format is identical to the

formatof the schrednieaStartDare T imeAd st property. St AT B 7.2,
“scheduledStartDateTimeAdjust” for details.

Default Value: N/A — Output only.
Sort Order: Same as scheduledStartDateTimeAdjust property.
Input: N/A.

Output: The current setting.



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

- 160 - 29341-4-14 © ISO/IEC:2008(E)

B.15.2 taskDurationAdjust
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskDurationAdjust property is set to the value of the scheduledDurationAdjust
property of the parent recordSchedule. The format is identical to the format of the
scheduledDurationAdjust property. See Annex B.7.3, “scheduledDurationAdjust” for details.

Default Value: N/A — Output only.
Sort Order: Same as scheduledDurationAdjust property.
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Output: The current setting.

B.15.3 taskDurationLimit
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

The taskDurationLimit property is set to the value of the durationLimit property of the parent
recordSchedule. The format is identical to the format of the durationLimit property. Se¢)Annex B.7.5,
“durationLimit” for details.

Default Value: N/A — Output only.
Sort Order: Same as durationLimit property.
Input: N/A.

Output: The current setting.

B.15.4 taskDurationLimit@effect
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

The taskDurationLimit@effect property is set to the value of the durationLimit@effect property of the
parent recordSchedule. The format is identicalto the format of the durationLimit@effect property. See
Annex B.7.5.1, “durationLimit@effect” for-details.

Default Value: N/A — Output only.

Sort Order: Same as durationLintit{@effect property.
Input: N/A.

Output: The current setfing:

B.15.5 taskChannelMigration
Namespace:.sts Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskChannelMigration property is set to the value of the channelMigration property
of theparent recordSchedule. The format is identical to the format of the channelMigration property.
SeeAfnex B.7.6, “channelMigration” for details.

Default Value: N/A — Output only.
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Input: N/A.
Output: The current setting.


https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © ISO/IEC:2008(E) - 161 -

B.15.6 taskTimeMigration
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskTimeMigration property is set to the value of the timeMigration property of the
parent recordSchedule. The format is identical to the format of the timeMigration property. See Annex
B.7.7, “timeMigration” for details.

Default Value: N/A — Output only.

Sort Order: Same as timeMigration property.
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Output: The current setting.

B.16 Task State Properties

Table B-38: State Related Properties

Property Name NS Data Type M-Val Reference
taskState STS xsd:string NO Annex B.16.1
taskState(@phase srs | xsd:string NE. Annex B.16.1.2
taskState(@startDateTimeMet STS xsd:boolean NO Annex B.16.1.3
taskState@endDateTimeMet STS xsd:boolean NO Annex B.16.1.4
taskState(@recording STS xsd:boolean NO Annex B.16.1.5
taskState(@someBitsRecorded STS xsd:boolean NO Annex B.16.1.6
taskState(@someBitsMissing STS xsd:boolean NO Annex B.16.1.7
taskState(@firstBitsRecorded STS xsd:boolean NO Annex B.16.1.8
taskState(@lastBitsRecorded STS xsd:boolean NO Annex B.16.1.9
taskState(@fatalError STS xsd:boolean NO Annex B.16.1.10
taskState(@currentErrors STS CSV (xsd:int) NO Annex B.16.1.11
taskState(@errorHistory STS CSV (xsd:int) NO Annex B.16.1.12
taskState@pendingErrors STS CSV (xsd:int) NO Annex B.16.1.13
taskState(@infoList STS CSV (xsd:int) NO Annex B.16.1.14

B.16.1 _taskState
Namespace:srs Property Data Type: xsd:string Multi-Valued: NO

Deseription: The taskState 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.

Input: N/A.

Output: The current setting.

B.16.1.1 allowedValuelList for the taskState Property

This section defines the normative allowed values for the faskState property. Each of these values
represents a semantically meaningful combination of values for some of the “low-level” state properties
(that is: taskState(@xxx). Although it is possible to derive the value of the taskState property from some
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of the “low-level” faskState(@xxx properties, the taskState property provides a more convenient
mechanism to determine the current state of the recordTask.

The definition of each state is shown in the table below. This table represents the normative definitions
of the various states. Although some of the low-level state properties have been declared as optional,
their underlying semantics and their significance towards the definition of each valid taskState value is
not diminished. Regardless of whether or not a given device is able to expose all of the low-level state
properties, every device has a conceptual notion of property semantics. For example, some devices may
not be able to support the faskState(@lastBitsRecorded property, however, even these devices have an
internal concept that the last bits of the content have or have not been recorded.

In some cases, a specific low-level state property does not contribute to the definition of a given state.
In other words, the low-level property can have any value without affecting the semantics of the state.
This situation is indicated by a “-” in the table entry.

The “@” symbol is used to indicate an empty attribute. The “{}” symbol is used when the attribute.is
not empty.

Following this table, a more intuitive informational description of each state value and their,support
level is described.

Table B-39: allowedValueList for the taskState Property

“IDLE.READY’ “IDLE” | o0 | 0 | 0 | @ | O 0o |lo o] o
“IDLE.ATRISK” “IDLE> {0 | 0| 0| 0| @] 0|0 0] o0
“ACTIVE. TRANSITION.FROMSTART” “ACTEY| 0 | o | 0 | 0 | @ | - 1|o]o]|o
“4CTIVE.TRANSITION.RESTART” “acTvE’| 0 | - |1 o |o@ | - |1 |lo] -0
“4CTIVE.RECORDING.FROMSTART.OK” “actve’| 1 |1 | o | o0 | 0| @ 1ol 1|0
“ACTIVE.RECORDING. FROMSTART ATRISK” | “4cTive”| 1 | 1 | o | o |@ | 3| @ | 1 o] 1|0
“4CTIVE.RECORDING.RESTART.QK” “ctver| 1 |1 |1 o |l e | g1 lo] - |0
“ACTIVE. RECORDING.RESTARTATRISK” “activer| 1 1|1l o o gl ol o] - |0
“ACTIVE.NOTRECORDING" “actver| o | - |1 o | g -] 1o -0
“DONE.FULL” “poNE” | 0 | 1 o | o |@]| -|o| 1|1 ]|1]1
“DONE.PARTIAL” “pONE” | 0 | 1 |1 |o|le | - |G| v ] 1] -]-

“pONE” | 0 | 1 | 1|1 |@]| -4 )|-|o0o]|-]-
“DONE.EMPTY’ “pONE” | 0 | 0 | 1 | o | @ ]| -|¢g]|-l1]0]o

“pONE” | 0 | 0 | 1 | 1 |@]| - |G| -]o0o]o0]o

* Some implementations may not expose these individual properties to the control point. However, in
this case, all visible external behavior of the device MUST be as if it implemented all of the

properties as specitied 1n the table above.

In the following table, a more intuitive informational description of each state value and its support
level is described.
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Table B-40:

Value

“IDLE.READY”

- 163 -

R/O
R

allowedValuelList for the taskState Property

Description

The recordTask is waiting for the start time
to be reached. No errors have been
detected.

“IDLE.ATRISK”

IS

The recordTask is waiting for the start time
to be reached while some pending errors
exist.

“ACTIVE. TRANSITION.FROMSTART”

IS

The device’s record mechanism has been
initiated to record the content from its
beginning but no actual recording has
occurred.

“ACTIVE. TRANSITION.RESTART”

IS

The device’s record mechanism,has been
re-initiated following some comtent loss
from previous error conditions.

“ACTIVE.RECORDING.FROMSTART.OK”

=¥

The device’s record-mechanism is
currently continuously recording from the
beginning. No.current or pending errors
exist.

“ACTIVE.RECORDING.FROMSTART.ATRISK”

IS

The device’s record mechanism is
cugrently continuously recording from the
Beginning. Some pending errors are
detected.

“ACTIVE.RECORDING.RESTART.OK”

IS

The device’s record mechanism is
currently recording content, following
some content loss from previous error
conditions. No current or pending errors
exist.

“ACTIVE.RECORDING.RESTART.ATRISK”

IS

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.NOTRECQRDING”

IS

The device’s record mechanism is
currently NOT recording content due to
one or more error conditions.

“DONE.FUML”

[~

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”

[~

The recordTask has reached its final

QISpOSTtON amd 110 Oter Property or
attribute changes will occur. The content is
only partially recorded due to error(s).

“DONE.EMPTY”

[~

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. No content
has been recorded at all due to error
conditions.
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B.16.1.2 taskState@phase
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskState(@phase property indicates the current phase of a recordTask within its
normal lifetime. The following allowed values for this property are sequentially assigned at the
appropriate points in time within the recordTask’s normal lifetime: “/DLE” = “ACTIVE” - “DONE”.
In certain cases, some of the phase values may be skipped, for example, when a fatal error is detected.

Default Value: N/A — Output only.
Sort Order: Property Specific, based on the order in Table B-41. Ascending: first table entry first.

Input: N/A.

Output: The current setting.

B.16.1.2.1 allowedValueList for the taskState@phase Property

Table B-41: allowedValueList for the taskState@phase Property

Value R/O Description

“IDLE” R Indicates that the recordZask’s start time has not
yet been reached.

“ACTIVE” R Indicates that the ZecordTask is in between the
“IDLE” and "DONE” phases. Typically, the
recordTaslys content is (partially) available and
an attempt is made to record the remaining
contefit.

“DONE”

=~}

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.16.1.3 taskState@startDateTimeMet
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskState@startDate TimeMet property indicates whether the recordTask’s
actualStartDateTime hagbeen reached. See Section 2.2, “Terms” for the definition of
actualStartDateTime.

If a recordTask has.xeached the “DONE” phase, this property indicates the last status before the
recordTask has'vedched 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
propertyds-16t updated.

Default Value: N/A — Output only.
Seort Order: Boolean.

Input: N/A.

Output: The current setting.

B.16.1.4 taskState@endDateTimeMet
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskState@endDateTimeMet property indicates whether the recordTask’s
actualEndDateTime has been reached. See Section 2.2, “Terms” for the definition of
actualEndDateTime.
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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 end time is reached, for example, due to a fatal error), this
property is not updated.

Default Value: N/A — Output only.
Sort Order: Boolean.
Input: N/A.

Qutput: The current setting.

B.16.1.5 taskState@recording
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO,

Description: The taskState(@recording property indicates whether one of the device’s record
destinations is currently recording the content identified by the recordTask.

Default Value: N/A — Output only.
Sort Order: Boolean.

Input: N/A.

Output: The current setting.

B.16.1.6 taskState@someBitsRecorded
Namespace: srs Property Data Type: xsdiboolean 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.

Input: N/A.

Output: The current setting.

B.16.1.7 taskState@someBitsMissing
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskStute(@someBitsMissing property indicates whether some portion of the content
identified by the #ecordTask has not been recorded. This property will be “0” as long as all the bits that
have been available so far have also been recorded.

Default Value: N/A — Output only.
Sort.Order: Boolean.

Input: N/A.

Output: The current setting.

B.16.1.8 taskState@firstBitsRecorded
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskState@firstBitsRecorded property indicates whether the first portion of the
content identified by the recordTask has been recorded.

Default Value: N/A — Output only.

Sort Order: Boolean.



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

- 166 - 29341-4-14 © ISO/IEC:2008(E)

Input: N/A.

Output: The current setting.

B.16.1.9 taskState@lastBitsRecorded
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskState(@lastBitsRecorded property indicates whether the ending portion of the
content identified by the recordTask has been recorded.

I)ei_‘a"“ ‘Zalﬂ"' DNLLA Otpt-aal
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Sort Order: Boolean.
Input: N/A.
Output: The current setting.

B.16.1.10 taskState@fatalError
Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskState@fatalError property indicates whether a fatal errorhas’occurred. A fatal
error is defined to be an error condition that causes the recordTask to terminate.before its
actualEndDateTime has been reached.

Default Value: N/A — Output only.
Sort Order: Boolean.
Input: N/A.

Output: The current setting.

B.16.1.11 taskState@currentErrors
Namespace: srs PropertyData Type: CSV (xsd:int) Multi-Valued: NO

Description: The taskState(@currentEridrs property identifies the CSV list of errors that are currently
preventing the recordTask from recording. An empty CSV list indicates that there are no errors
currently blocking the recording, Multiple errors are listed in order of occurrence starting with the
oldest error and ending with the'most recent.

When the errors are not reselved before reaching the “OONE” phase, they MAY be persisted in the
“DONE” phase. If a device persists current errors, the value of this property MUST be set to the value
that this property had immediately prior to entering the “OONE” phase.If a device does not persist
current errors, the taskState(@currentErrors MUST be empty in the “DONE” phase.

By definition{this property MUST be empty while in the “/DLE” phase. The current errors are also
copied tothe taskState@errorHistory property.

Default'Value: N/A — Output only.
Sort*Order: Sequenced Numeric.

Input: N/A.

Output: The current setting.

B.16.1.11.1 allowedValueList for the faskState@currentErrors Property and Other
Error Properties

The following table defines error codes for all error properties of a recordTask, such as
taskState(@currentErrors, taskState(@errorHistory, etc. to expose error conditions. This error list can
be extended in the future or by vendors. The errors are grouped into separate categories and labeled
1xx, 2xx, 3xx, and 4xx groups, each group representing the nature of errors; that is: general errors,
media errors, system errors and content errors, respectively. The grouping of error codes allows a
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control point to be able to understand the nature of errors when an unknown error code (that is:
extended specification or vendor extended) is encountered. For example, if an unknown error is labeled
3xx, it can be interpreted by the control point as 300.

Table B-42: allowedValueList for the taskState@xxx Properties

Value R/O  Description

Non-positive N/A These error codes are reserved for future use. Control points should
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 [0} Disabled - the recordTask is disabled by the user.

102 [0} 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 [0} General Media Problem — some trouble related to media is detected.
Replacing the media may likely. résolve it.

201 [0} No Media — necessary medid.js missing from the recording device.

202 [0} Media Write Protect - write access to the recording media is prohibited.

203 @) Insufficient Media-Space - recording media does not have enough available
space to complete ‘the recordTask.

204 [0} Media Low Space - the recording media has low available space and the
recorddask may fail. The criteria to determine “low space” is vendor
dependent and may 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 error.

300 @) General System Problem — a problem related to the system is detected. It
may affect all recordTask instances in the ScheduledRecording service.

301 [0} Insufficient Memory- the system does not have enough system memory to
complete the recordTask.

302 [0} Insufficient Processing - the system does not have enough CPU power to
CXCCULC th recor LZT(L\I,(.

303 [0} Low Memory - the system has low available memory and the recordTask
may fail. The criteria to determine “low memory” is vendor dependent and
may be independent from the size of the scheduled content to record.

304 @) Low Processing - the system has low available CPU power and the

recordTask may fail. The criteria to determine “low processing” is vendor
dependent and may be independent from the size of the scheduled content
to record.
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Value R/O Description

305 @) Signal Lost - the system has lost the input signal.

306 @) Low Signal - The system has low input signal and the recordTask may fail.
The criteria to determine “low processing” is vendor dependent.

307 [0} 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 0] General Content Problem — a problem related to the content is detected. }t
may be associated with the content that is being recorded.

401 [0} Conflicting Program Loser — there are other conflicting programs.with
overlapping time period, and the current recordTask is supetrseded by the
conflicting program.

402 [0} Conflicting Program Winner - there are other conflieting programs with
overlapping time period, and the current recordTasksuperseded the
conflicting program.

403 [0} PPV (Pay per View) - the content is PPV and*some procedures are needed
for the recordTask to begin.

404 [0} Content Rescheduled - the originally scheduled content has been
preempted.

405-449 N/A Reserved for future Content™Error Codes.

450-499 N/A Reserved for vendor-defined Content Error Codes.

500 and above N/A Reserved for futurenew category information extensions.

B.16.1.12 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 recordlask from completing successfully. This includes both past and current
recording errors. Multiple etrors are listed in order of occurrence starting with the oldest error and
ending with the most recent. An empty list indicates that none of the recordTask’s content has yet been
prevented from being recorded. By definition, this list will always be empty while in the “/DLE” phase.
Note: Any errorslisted in taskState@currentErrors MUST also be copied to and persisted in this

property.
Default Value: N/A — Output only.

Sort\Order: Sequenced Numeric.

Input: N/A.

Output: The current setting.

B.16.1.12.1 allowedValuelList for the taskState@errorHistory Property
See Annex B.16.1.11.1, “allowedValueList for the taskState@currentErrors Property” for details.

B.16.1.13 taskState@pendingErrors
Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO
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Description: The taskState@pendingErrors property identifies the CSV list of errors that may prevent
the recordTask from completing successfully at some time in the future unless resolved. An empty CSV
list means that no pending errors have been detected. The list of errors that the device is able to detect
before they actually occur may be obtained via the GetdllowedValues() action.

Those devices that are not able to detect any pending errors before they actually occur MAY always
return an empty list for the value of this property. In this case, the value returned by
GetAllowedValues() for this property MUST also be an empty list.

If any of these pending errors actually occur, they MUST be added to the taskState(@currentErrors list
and taskState(@FErrorHistory and removed from this list. When the pending errors did not occur, these

errors MAY be persisted to the “DONE” phase. If a device does not persist any pending errors that have
not occurred yet, then the taskState@pendingErrors MUST be empty in the “DONE” phase. Otherwise
the value of this property MUST be set to the value that this property had immediately prior to entering
the “DONE” phase.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.

B.16.1.13.1 allowedValuelList for the taskState@pendingErrors Property
See Annex B.16.1.11.1, “allowedValueList for the taskState@current&rrors Property” for details.

B.16.1.14 taskState@infoList
Namespace: srs Property Data Type:CSV (xsd:int) Multi-Valued: NO

Description: The taskState(@infoList property identifies the CSV list of additional conditions that have
been detected but will not block the current recordFask, for example, conflict winner.

The list of possible information that the device-jsiable to detect may be obtained via the
GetAllowedValues() action.

Devices that are not able to detect any additional information MUST always return an empty list. In this
case, the value returned by GetAllowedValues() for this property MUST also be an empty list.

Note: a device can also use additionalStatusinfo to expose information in text format.

Default Value: N/A — Output.only.

Sort Order: Sequenced Numeric.
Input: N/A.

Output: Thecurrent setting.

B.16.1\14.1 allowedValuelList for the taskState@infoList Property
SeerAnnex B.16.1.11.1, “allowedValueList for the taskState@currentErrors Property” for details.

|~ B17 ContentDirectory Service Imported Properties

ContentDirectory service properties are imported through the cdsReference multi-valued property. The
main reason to import properties (metadata) from ContentDirectory service objects into a
recordSchedule or recordTask object is to make that object self-contained; that is: a control point can
retrieve relevant metadata from the ScheduledRecording service object without having to first extract
the object IDs of external ContentDirectory service objects and then retrieve the metadata from these
objects via additional actions. In addition, even when the referenced object in the ContentDirectory
service is deleted, its metadata is still preserved within the ScheduledRecording service. It is the
responsibility of the device to maintain consistency between the actual ContentDirectory service
object’s metadata and the metadata contained in the corresponding cdsReference property.
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The cdsReference property MUST contain a valid (it MUST contain all the REQUIRED properties as
dictated by the DIDL-Lite Schema; also, if dependent properties are imported, their independent
properties MUST be imported as well.) and properly escaped DIDL-Lite XML Document as defined in
the ContentDirectory service specification. (Care must 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 MUST 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:

ObjectID: The linked xxxCDSObjectID property value.
BrowseFlag: Set to “BrowseMetaData”.

Filter: Set to the list of property names that are imported from the ContentDirectory service by the
ScheduledRecording service.

Startinglndex: 0.
RequestedCount: 0.

[330)

SortCriteria: “”, the empty string.
The following example illustrates the possible content of a cdsReference property’in the context of a
recordSchedule 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"
xs1i:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs>1-20060531.xsd" >
<item id="sched001">
<class>OBJECT.RECORDSCHEDULE\DIRECT.CDSEPG</class>
<title>My Schedule</titlex

— » <scheduledCDSObjectID 1ink="schedObj001">
epg001 O
</scheduledCDSObjectID>

—» <cdsReference link="schedObj001">

gll==
The following ﬁ& -Lite XML Document needs to be interpreted as a
simple strin X therefore needs to be properly escaped

-->
NS
@t ;?xml version="1.0" encoding="UTF-8"?&gt;
Qg&lt;DIDL—Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"

Q xmlns :upnp="urn: schemas-upnp-org:metadata-1-0/upnp/"
é xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"&gt;
?‘ &lt;item id="epg00l" parentID="container007"
\ restricted="0"&gt;

Xr'|1'-r’lr*-f'if'le&gf-ﬁ"r'ie'nr’lq&'lf-/r’lr“-f'if'le&gf-

&lt;upnp:classé&gt;
object.item.epgltem.videoProgram
&lt; /upnp:classé&gt;

&lt;/item&gt;
&lt; /DIDL-Lite&gt;

<!-- End of DIDL-Lite XML Document -->

</cdsReferences>
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</item>
</srs>
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The next example illustrates the possible content of two cdsReference property instances relating to the

taskCDSObjectID 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-v1-20060531.xsd">
Tttem ta="TaskooT™S

<class>0OBJECT.RECORDTASK</class> Q§b
<title>My Task</title> (b
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</item>
</srs>
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Annex C
(normative)

AV Working Committee Class Definitions

C.T 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 described in Annex D.3, “Class Name
Syntax” below.

For a particular class, some properties are REQUIRED, others are OPTIONAL and some are
PROHIBITED.

A class that is derived from another class MUST include all of the member properties©f the parent
class. The definition of a derived class MAY make some optional properties of the base class
REQUIRED.

Each class definition includes a list of properties. Each property is expressedsin"XML as either an XML
Element or an XML Attribute. Some independent properties are multi-valued for a class, meaning that,
in an XML instance of the class, the property may occur more than onge:

This Annex defines the base class object from which all other classes are derived. No object of this
abstract class can be instantiated. From the object class, two classes are derived; the
object.recordSchedule class and the object.recordTask class.

The abstract object.recordSchedule class and its two derived abstract classes
object.recordSchedule.direct and object.recordSchedide.query make up the basic hierarchy from which
all other recordSchedule classes are derived. Thesc\three classes can not be instantiated (no object can
exist within the ScheduledRecording service thathhas its class property set to
“OBJECT.RECORDSCHEDULE”, “OBJECTRECORDSCHEDULE.DIRECT” or
“OBJECT.RECORDSCHEDULE.QUERY?).

The object.recordTask class is used totype all recordTask objects in the ScheduledRecording service.
The object.recordTask class hasmo.derived classes defined yet.

In addition to these classes, a number of classes are derived from the object.recordSchedule.direct and
object.recordSchedule.gnery classes. Figure 7 below shows the hierarchy of these classes.

object

|
v v

recordSchedule recordTask

|
v v

direct query

] Y Y ] ] ]

manual cdskEPG cdsNonEPG programCode contentName contentID

A

Vendor defined class extensions

Figure 7: Class hierarchy for the ScheduledRecording service.
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Vendors MAY extend the functionality, provided by the standard record classes, by adding vendor-
defined properties. Any device that adds a property whose description matches one of the AV Working
Committee-defined property descriptions MUST use the AV Working Committee-defined property
name. In addition, any device that uses a property name from the ScheduledRecording service
specification MUST use it with the same semantics as the AV Working Committee-defined description
of that property. In order to accommodate vendor-defined properties, control points should gracefully
ignore any properties whose names and semantics they do not understand.

When 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

withott-ereating-a-vendor-defined-elass—Fhis-provides-a-simple-meehanism-for-eontretpointste
determine if a class has been extended by simply examining the c/ass property value. In all cases,
vendor-defined classes MUST remain fully compatible with the standard class from which they were
derived. In other words, control points that do not understand the specifics of the vendor-defined
additions should still be able to interact with an instance of the vendor-defined derived class objeet as if
it were an instance of that standard class.

Vendor-defined classes MUST always be derived from standard classes that can be instantiated (the
green-colored boxes in Figure 7). It is therefore PROHIBITED to derive vendor-defined Classes
directly from classes, such as “OBJECT.RECORDSCHEDULE”,
“OBJECT.RECORDSCHEDULE.DIRECT”, and “OBJECT.RECORDSCHEDUIE.QUERY”. 1t is
allowed to derive vendor-defined classes from class “OBJECT.RECORDTASK™,

All standard classes and vendor-defined derived classes supported by a particular ScheduledRecording
service implementation MUST be individually listed in the allowedValuekEist of the c/ass 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‘ekample, if an implementation
supports a vendor-defined class “OBJECT.RECORDSCHEDBLE. DIRECT.CDSEPG.HDTV.LOCAL”,
then it MUST also support the “OBJECT.RECORDSCHEDULEE.DIRECT.CDSEPG.HDTV” and
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG” classes.

As indicated in Annex D.3, “Class Name Syntax”, striet naming conventions MUST be followed when
naming derived vendor-defined classes. Vendor-defined class names MUST be based on one of the
instantiatable class names in this specificationgTherefore, a/l vendor-defined class names MUST start
with one of the string values, defined in Table'B-2, “allowedValueList for the class Property”.

Control points that need to examine ¢/ass-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 shotld 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, “allowedValueList for
the class Property”. If such:aymatch is found, the remaining characters in the class name can be
examined for potential-matches with vendor-defined class names of which the control point is aware. If
no such match is founds-the control point can treat the object as if it were an instance of the most
specialized class-for-which a match was found.

CA11 Relationships between Classes and Properties

The following tables present a complete overview of all the defined properties and in which classes
these\properties are actually used (member properties).

Ror a particular class, some properties are REQUIRED, others are OPTIONAL and some are
PROHIBITED. Every instance of a class MUST have a value for each supported REQUIRED or

OPTIONAL member property of that class (see Section 2.2, ~lerms’).

The support level of a member property defines how the member property MUST be used in the
arguments of an action when that action is invoked. The support level of a member property can be
different for recordSchedule, recordScheduleParts, and recordTask usage.

The recordScheduleParts support level for the specified class indicates the use of a member property
when a control point requests to create a recordSchedule. If a member property is defined as
REQUIRED for recordScheduleParts usage, an argument of type A ARG TYPE RecordScheduleParts
MUST contain that member property and the ScheduledRecording service MUST support it. If it is
defined as OPTIONAL, the ScheduledRecording service MAY support the member property and a
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control point may specify or omit the member property in a request message even if the member
property is supported by the ScheduledRecording service. PROHIBITED or unsupported OPTIONAL
member properties specified in an argument of type A ARG _TYPE RecordScheduleParts MUST be
gracefully ignored by the ScheduledRecording service. The set of properties that are supported for an
argument of type A_ARG_TYPE RecordScheduleParts can be retrieved by specifying

“A_ ARG _TYPE_ RecordScheduleParts” in the DataTypelD argument when invoking 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 recor dSchedule support level for the specified class indicates the use of a member property when a
REOLIIRLELI £
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recordSchedule usage, an argument of type 4_ARG TYPE RecordSchedule MUST contain that
member property and the ScheduledRecording service MUST support it. OPTIONAL supported
member properties that are enumerated in the Filter argument MUST also be specified in the argument,
If the resulting XML is not a valid document, other OPTIONAL properties MUST be added to create
the smallest valid XML document. If the action does not have a Filter argument (like the
CreateRecordSchedule() action), the action MUST return all OPTIONAL supported membex, properties
(as if the Filter argument were set to “*:*”). If a control point does not specify a supported OPTIONAL
member property in a request, the ScheduledRecording service MUST add it into the-fesponse 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 “4_ARG TYPE RetordSchedule” in
the DataTypelD argument when invoking 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 useof a member property when a
control point retrieves a recordTask object. If a member properfyyis defined as REQUIRED for
recordTask usage, an argument of type A ARG_TYPE RecokdTask MUST contain that member
property and the ScheduledRecording service MUST suppoit it. OPTIONAL supported member
properties that are enumerated in the Filter argument MUST also be specified in the argument. If the
resulting XML is not a valid document, other OPTIONAL properties MUST be added to create the
smallest valid XML document. The set of properties'that are supported for an argument of type
A_ARG_TYPE RecordTask can be retrieved by specifying “4_ARG TYPE RecordTask” in the
DataTypelD argument when invoking the GéiPropertvList() action. The support level for each of those
supported member properties of each class)can be retrieved by invoking the GetAllowedValues() action.

Dependent properties are PROHIBITED if their associated independent property does not exist. They
can be REQUIRED or OPTIONAL~when the independent property does exist.

CA1.2 recordScheduleParts Properties

The following table indicates the support level (REQUIRED, OPTIONAL, _ or
i) of a_property when used in an argument of type 4 ARG TYPE RecordScheduleParts
for each class~TheV mark indicates that the property’s support level is inherited from the parent class.
The coloringsstill indicates the support level.
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Table C-1:  Class Properties Overview for recordScheduleParts usage

EREQUIRED
EOPTIONAL

PPROHIBITED

UNDEFINED
INHERITED

-~ RN
FI1opeily Ndaine

[Common Properties

Base Properties
(@id

title

>
=<
=<
=<
=
=
=
=<
=

>
<
<
=<
=
=
=
=
<
=

>
=<
=<
=<
=
=
=
=
=<
=

class
additionalStatusinfo
cdsReference

cdsRe

erence@link

Priority Properties

riority

riority@orderedValue

IS
<
<
<
=<
<
1<
<
=<

desiredPriority

Y
=
=0
=0
=
=
& -
=
=0
=

desiredPriority@type

(Output Control Properties

1o
=
<
1<
<.
<

recordDestination

(@)
=
=
=
=
<
1<
<.
=

recordDestination@mediaType

recordDestination(@targetURL ol V|| V]| V|V V| A/
recordDestination@preference @) 1/ 1/ V| V|V v 1/ v
desiredRecordQuality [0} 1/ 1/ 1/ V| V|V v 1/ Vv

>
<
<
=<
=
=
=
=
<
=

desiredRecordQuality@type

Schedule Only Properties

Content ID Related-Properties

scheduled CDSQObjecD

scheduled@DSObjectID@link

schedmtedChannellD

lschedtledChannellD@type

IscheduledStartDateTime

(A [~ ] ] ]
EIE

ScneduledDuraiion

=

scheduledProgramCode

=

scheduledProgramCode@type

Matching Content Criteria

matchingName
matchingName@type

matchingName@subStringMatch
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EREQUIRED
EOPTIONAL

PPROHIBITED

UNDEFINED
INHERITED

Property Name

matchinglD

matchingID@type

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingStartDate TimeRange

matchingDurationRange

matchingRatingLimit

matchingRatingLimit@type

matchingEpisodeTvpe

Content Control Properties
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totalDesiredRecordTasks

scheduledStartDateTimeAdjust

scheduledDurationAdjust

activePeriod

durationLimit

durationLimit@effect

channelMigration

timeMigration

allowDuplicates

Storage Related Properties

ersistedRecordings

ersistedRecordings@Jatest

ersistedRecordings@preAllocation

ersistedRecdrdings@storedLifetime

Schedule-State Properties

schedhléState

s¢heduleState@currentErrors

labnormalTasksExist

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

total CompletedRecordTasks

Task Only Properties

General Properties
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EREQUIRED
EOPTIONAL

PPROHIBITED

UNDEFINED
INHERITED

Property Name

recordSchedulelD

recordedCDSObjectID

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObjectID

taskCDSObjectID@link

taskChannellD

taskChannellD@type

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type
recordQuality
recordQuality@type

Matched Content Criteria

matchedName
matchedName(@type
matchedID

matchedID@tvpe
[Matched Qualifying Criteria

matchedRating
matchedRating@type

matchedEpisodeType

[Content Control Properties

taskStartDatél imEAdjust

taskDurationAdjust

taskRwwationLimit

(dskDurationLimit@effect

taskChannelMigration

taskTimeMigration

Task State Properties

taskState

taskState(@phase

taskState@startDateTimeMet

taskState@endDateTimeMet
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EREQUIRED
EOPTIONAL

PPROHIBITED

UNDEFINED
INHERITED

Property Name

taskState@recording

taskState(@someBitsRecorded

taskState(@someBitsMissing

taskState@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infoList

CA13 recordSchedule Properties

The next table indicates the support level (REQUIRED, ORFIONAL, _ or _)
of a property when used in an argument of type 4_ARG “I'YPE_RecordSchedule for each class. The \

mark indicates that the property’s support level is inheFited from the parent class. The coloring still
indicates the support level.

Table C-2: Class Properties Overview for recordSchedule usage

EREQUIRED
EOPTIONAL

PROHIBITED

Undefined

Inherited

Property Name

lCommon Preperties

BasePr&tle‘s;
@ial)" NEEEEENEEE
e

B
class

1=
=
=

=Y
=
=<
=<
=<
=
=
=
<
=

=Y
=
=<
=<
=<
=
=
=
<
=

=
=<
=<
=
=
<
=
=<
=

additionalStatusinfo
cdsReference
cdsReference@link

Priority Properties

riority R| V| V|V l/ l/ ¥ V|V
riority@orderedValue o| V| /| V]| V|V V| V|V
desiredPriority ol V| Y| Y| V| V| ¥ V| V|V
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EREQUIRED
EOPTIONAL

PROHIBITED

Undefined

Inherited

Property Name

-181 -

lscheduledCDSObjectID

lscheduled CDSObjectID@link

IscheduledChannellD

IscheduledChannellD@type

lscheduledStartDateTime

IscheduledDuration

lscheduledProgramCode

IscheduledProgramCode(@type

Matching Content Criteria

QL

matchingName

@)

matchingName@type

matchingName@subStrin
matchinglD my

N
matchin g]D@gyge\%

-
Matching g@y{ng Criteria

matchin, %nneUD

s
ma@' ChannellD@type

R
l%MﬁchisztartDateT imeRange

\d

imatchingDurationRange

matchingRatingLimit

matchingRatingLimit@type

matchingEpisodeTvpe

Content Control Properties

desiredPriority@type R| V|V V| Y|V V YV
(Output Control Properties

recordDestination R| V| V| /| V|V V|V|Y
recordDestination@mediaType RV Y| V| Y| Y| |Y|Y|Y
recordDestination@targetURL ol V| V| V| /]| Y YV Y
recordDestination@preference R| V| V| /|| V VY
desiredrecordQuality o| V| Y| V| Y| /Y YV Y
desiredrecordQuality@type R| V|V V|V Y|V VY
Schedule Only Properties

Content ID Related Properties

totalDesiredRecordTasks

=<
=<
=
=
<

=

=

scheduledStartDateTimeAdjust

=<
=<
=
=
<

=
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EREQUIRED
EOPTIONAL

PROHIBITED

Undefined

Inherited

Property Name

scheduledDurationAdjust

Q
=
=

activePeriod

(e}
=
=

durationLimit

I
=
=

durationLimit@effect

(e}
=
=

channelMigration

(e}
=
=

timeMigration

(e}
=
=

allowDuplicates

Storage Related Properties

ersistedRecordings

=

ersistedRecordings@latest

ersistedRecordings@preAllocation

=

ersistedRecordings@storedLifetime

AV N < | 1= | 1=
)

Schedule State Properties

N

=
=

scheduleState

=
=

scheduleState(@currentErrors

=
=

labnormalTasks Exist

Statistics Properties

=
=
<

currentRecordTaskCount

=
<
<

totalCreatedRecordTasks

=
<
<

totalCompletedRecordTasks

Task Only Properties

. \
General Properties ~ O

recordSchedulelD R
o
recordedCDS Ob/'esb
on
recorded. Cg)\@ CtID@link

Conten%lated Properties

Y
tas@?éOb[ect[D

)
DERCDSObjectID@link

taskChannellD

taskChannellD@type

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type

recordQuality
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EREQUIRED
EOPTIONAL

PROHIBITED

Undefined

Inherited

Property Name
recordQuality@type

Matched Content Criteria

matchedName

imatchedName(@type

matchedID

matchedID@type
Matched Qualifying Criteria

matchedRating

matchedRatingt@type

matchedEpisodeType

IContent Control Properties

taskStartDateTimeAdjust

taskDurationAdjust

taskDurationLimit

taskDurationLimit@effect

taskChannelMigration

taskTimeMigration

Task State Properties ...
taskState Ne

N
taskState@phase C)\

taskState@startDateTimeMet *
o QN

>
taskState@endDateT imeM;J. O

taskState@recording my

N
taskState@someB orded
G-
taskState@s sMissin
A

taskStat@;tBi tsRecorded

AJ
ta. ;@2@@&31’ tsRecorded
N
&sZState@‘ZatalError

(askState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infoList

A

C14 recordTask Properties

The next table indicates the support level (REQUIRED, OPTIONAL, _ or _)
of a property when used in an argument of type A ARG _TYPE_RecordTask. The N mark indicates that
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the property’s support level is inherited from the parent class. The coloring still indicates the support
level.

Table C-3: Class Properties Overview for recordTask usage

REQUIRED

OPTIONAL
PROHIBITED
Undefined

Inherited

Property Name

[Common Properties

Base Properties

@id R|V
itle RV
class R|Y
additionalStatusinfo (0]
cdsReference [0}
cdsReference@link R
Priority Properties

lpriority R
riority@orderedValue [0}
desiredPriority l/
desiredPriority@type R|Y

(Output Control Properties

recordDestination

recordDestination@mediaType

o =&

recordDestination@targetURL

recordDestination(@preference R
desiredrecordQuality ol
desiredrecordQuality@tvpe RV

Schedule Only Properties

Content ID Relatéd Properties

scheduledCPSObjectID

schédiledCDSObjectID@link

seheduledChannellD

scheduledChannellD@type

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode(@type

Matching Content Criteria

matchingName
matchingName@type
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REQUIRED

OPTIONAL
PROHIBITED
Undefined

Inherited

Property Name

imatchingName@subStringMatch

- 185 -

matchinglD
matchingID@type
Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingStartDateTimeRange

matchingDurationRange

matchingRatingLimit

matchingRatingLimit@type

matchingEpisodeType

[Content Control Properties

totalDesiredRecordTasks

scheduledStartDateTimeAdjust

scheduledDurationAdjust

activePeriod

durationLimit

durationLimit@effect

channelMigration

timeMigration

allowDuplicates

Storage Related Properties

persistedRecordings

ersistedRecordings@lutést

ersistedRecordin@s@preAllocation

ersistedRégorlings@storedLifetime

Scheditile\State Properties

sclteduleState

scheduleState@currentErrors

abnormall asksEX1ST

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

total CompletedRecordTasks

Task Only Properties

General Properties
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REQUIRED

OPTIONAL
PROHIBITED
Undefined

Inherited

Property Name

recordSchedulelD
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recordedCDSObjectID

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObjectID

taskCDSObjectID@link

taskChannellD

taskChannellD@type

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type

recordQuality

recordQuality@type

Matched Content Criteria

matchedName

matchedName(@type

matchedlD

matchedID@type

Matched Qualifying Criteria

matchedRating

matchedRatingt@type

matchedEpisodeType

[Content Control Properties

taskStartDateTimeAdjust

taskDuratiopddjust

taskRirgbionLimit

taskDurationLimit@effect

taskChannelMigration

tasklimeMigration

Task State Properties

taskState

taskState@phase

taskState@startDateTimeMet

taskState@endDateTimeMet

taskState@recording
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REQUIRED

OPTIONAL
PROHIBITED
Undefined

Inherited

Property Name

taskState(@someBitsRecorded

taskState@someBitsMissing

taskState(@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infoList

C.2 Class Definitions

The following sections define the standard record classes. The support level of the available properties
for each class is also indicated. Vendors MAY add vendor-dependent properties to any of the defined
classes. An instance of a normative class MUST NOT add properties, other than the properties already
listed for each class definition below. In 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, “ContentDirectory Séryice Imported Properties™).

C.3 object Base Class

This is the abstract bage elass 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 (_, OPTIONAL,
REQUIRED)and _) in this class for each property.
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Table C-4:

Property Name

Base Properties

title

class

additionalStatusInfo

cdsReference
———

- 188 -

object Base Class Properties

Priority Properties

priority

priority@orderedValue

desiredPriority

desiredPriority@tvpe

Output Control Properties

recordDestination

recordDestination@mediaType

recordDestination@targetURL

recordDestination@preference

desiredRecordQuality

desiredRecordQuality@type

Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName@type

matchingName@subStringMatch

matchingID

matchingID@type

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingStartDate TimeRange

matchingDurationRange

matchingRatingLinit

matchingRating iutitype

matchingEpisodeTyvpe

Content Control Properties

totalDesiredRecordTasks

scheduledStartDateTimeAdjust

seheduledDurationAdjust

activePeriod

durationLimit

29341-4-14 © ISO/IEC:2008(E)

Property Name

scheduleState

scheduleState(@currentErrors

abnormalTasksExist

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

totalCompletedRecord Tasks

Task General Properties

recordSchedulelD

recordedCDSObjectID

recordedCDSObjectID@link

Task Content ID Properties

taskCDSObjectID

taskCDSObjectID@link

taskChannellD

taskChannellD@type

taskStartDateTime

taskDuration

taskProgramCode,

taskProgramCodel@#ype

recordQuality

record QualitW@type

Matched Content Criteria

maichedName

maichedName@type

watchedlD

matchedID@type

Matched Qualifying Criteria

matchedRating

matchedRating@type

matchedEpisodeType

Content Control Properties

taskStartDateTimeAdjust

taskDurationAdjust

taskDurationLimit

taskDurationLimit@effect

taskChannelMigration

taskTimeMigration

Task State Properties

taskState

taskState@phase

taskState@startDateTimeMet

taskState@endDateTimeMet

taskState@recording

taskState(@someBitsRecorded

taskState@someBitsMissing

taskState(@firstBitsRecorded

taskState@lastBitsRecorded

; . 7. - .
T otont Lt eoe/ject

channelMigration

timeMigration

allowDuplicates

Storage Related Properties

persistedRecordings

persistedRecordings@latest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

Schedule State Properties

< ST
toskStotetrfatatError

taskState@currentErrors

taskState(@errorHistory

taskState@pendingErrors

taskState(@infoList
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C.3.1 object.recordSchedule Class

This is the abstract base class for the ScheduledRecording service record schedules class hierarchy. No
object of this abstract class can be instantiated. The object.recordSchedule class defines properties that
are common to all object.recordSchedule list entries. The table below lists all recordSchedule-related
standard defined properties (recordTask-only properties are omitted from the table — see Annex B for

the definition of each properti) and indicates the support level (_, OPTIONAL,

REQUIRED, and ) in this class for recordScheduleParts (RSP) and recordSchedule (RS)

usage for each property.

Table C-5: object.recordSchedule Base Class Properties

o

Property Name Q9 Property Name
Base Properties Matching Qualifying Criteria

wid V|V imatchingChannellD
ltitle l/ l/ imatchingChannellD@type
class l/ l/ matchingStartDateTimeRange
additionalStatusinfo (0] matchingDurationRange
cdsReference matchingRatingLimit
cdsReference@link matchingRatingLimiTtylpe
Priority Properties matchingEpisoddlype

riority R (Content Control Properties

riority@orderedValue [0} totalDesiredRecordTasks oo
desiredPriority l/ 1/ schedfiledStartDateTimeAdjust olo
EiesiredPriority@type V|V sclledlultedDurationAdjust 0|0
Output Control Properties QeivePeriod

— hurationLimit
recordDestination OIR - —
—————— - durationLimit@effect
recordDestination@mediaType O |[R 7 Miarat
- “hannelMigration
recordDestination@targetURL 0|0 ; < ML' pr <
recordDestination(@preference O|R 17[“ lz),qm[ 'zon
desiredRecordQuality V|V giowDupiicates
d@S[rngec()rdOMa]i[v(@type l/ Storage Related Properties
Content ID Related Properties [ ersistedRecordings 010
scheduledCDSObjectID ersvlfs:;ejiec,m:;illn05?31[11?6;3] e (6) g
scheduledCDSObjectID@link €V5{-StedRcL()id{ngsgpt/a dzc;z ;40,1 5 5
ersistedRecordings(@store otime

scheduledChannellD Crsisted Recoraing AL yeline —T—
scheduledChannellD@type Schedule State Properties
scheduledStartDateTime scheduleState
scheduledDuration scheduleState@currentErrors
scheduledProgramCode labnormalTasks Exist
scheduledProgramCode@type Statistics Properties
Matching Content)Criteria currentRecordTaskCount
natchingName totalCreatedRecordTasks
natchingNdme@type totalCompletedRecordTasks
matchingName@subStringMatch
mtehinglD
imatchinglD@type

C.3.11 object.recordSchedule.direct Class

The object.recordSchedule.direct abstract class is derived from the object.recordSchedule class. No
object of this abstract class can be instantiated.

The main characteristic of the object.recordSchedule.direct class is that all the information that is
needed to create associated recordTask instances is contained within the properties of the
recordSchedule. The properties contain sufficient information to allow the ScheduledRecording service
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to translate this information into a deterministic set of recordTask properties. For example, if a
ScheduledRecording service implementation supports the object.recordSchedule.direct.programCode
class, the ScheduledRecording service is able to interpret the scheduledProgramCode property and
derive the appropriate taskStartDate, taskStartTime, taskDuration, and taskChannellD recordTask
properties from it. The table below lists all standard defined properties (see Annex B for the definition
of each property) and indicates the support level (_, OPTIONAL, REQUIRED, and

) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each

property.

Table C-6: object.recordSchedule.direct Class Properties

o

Property Name 8 @ Property Name
Base Properties Matching Qualifying Criteria
(@id V|V imatchingChannellD
ltitle l/ l/ imatchingChannellD@type
class V|V imatchingStartDateTimeRange
additionalStatusinfo v matchingDurationRange
cdsReference matchingRatingLimit
cdsReference@link matchingRatingLimit@type
Priority Properties matchingEpisodeTyvpe

o 7 Content Control Propetties

riority@orderedValue Z/ totalDesiredRecordfashs M
desiredPriority V|V scheduledStartDdieltmeAdjust V|V
Eiesirea’ Priorit@type V[V scheduledDuratidbuAdjust V|V
Outout Control P i activePeriod

ntrol Properties

utput “ontro” Tropertt duratiohldimit
recordDestination V[ JurationLimit@effect
recordDestination(@mediaType V[ chafinelMigration
recordDestination(@targetURL VY|V lieMigration
recordDestination(@preference :\é %j latlowDuplicates
desiredRecordQuality

- — Storage Related Properties
desiredRecordQuality@type V|V £ P i B
A ersistedRecordings Vv
Content ID Related Properties ersistedRecordings@latest 7
scheduledCDSObject!D _ ersistedRecordings@preAllocation Y|V
scheduledCDSObjectID@link ersistedRecordings@storedLifetime VY|V
scheduledChannellD
Schedule State Properties

scheduledChannellD@type P
scheduledStartDateTime scheduleState
scheduledDuration scheduleState(@currentErrors
scheduledProgramCode abnormalTasksExist
scheduledProgramCode(@tvpe Statistics Properties
Matching Content Criteria currentRecordTaskCount
natchingName totalCreatedRecordTasks
natchingName@thpe totalCompletedRecordTasks
matchingName@SubStringMatch
matchinglD
matchinglDi@type

€3.1.11 object.recordSchedule.direct.manual Class

The object.recordSchedule.direct. manual class is used to create recordSchedule instances for manual

scheduling of recordings. The content to be recorded is uniquely identified by the scheduledChannellD,
scheduledStartDateTime, and scheduledDuration properties.

The table below lists all standard defined properties (see Annex B for the definition of each property)
and indicates the support level (_, OPTIONAL, REQUIRED, and _) in this
class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.



https://standardsiso.com/api/?name=077e51aa095eaebb588ef4b47a49373a

29341-4-14 © ISO/IEC:2008(E)

-191 -

Table C-7:  object.recordSchedule.direct.manual Class Properties

Property Name

Base Properties

Property Name

Matching Qualifying Criteria

@id matchingChannellD
ltitle matchingChannellD@type
lclass matchingStartDateTimeRange
additionalStatusInfo matchingDurationRange
cdsReference matchingRatingLimit

92 9)) ,l 25 wlizal talad. Rt Lisaait }\f,

ya

matchingEpisodeTvpe

Priority Properties

riority [Content Control Properties P
riority@orderedValue totalDesiredRecordTasks l/ N l/
desiredPriority scheduledStartDateTimeAdjust h( Y
desiredPriority(@type scheduledDurationAdjust 'l/ l/
Output Control Properties activePeriod 0|0
— durationLimit
7recordDeSn-nan-0n - - EiumtionLimit@efféct
recordDestmatlon@medla Type channelMigration
recordDestination@targetURL limeMigration
recordDestination(@preference L llowDuplicates
desiredRecordQuality \
desiredRecordOuality@ivpe Storage Related Properties
Content ID Related Properties mﬁedRecordz'ngg — YV
ersistedRecdrdings@latest VY|V
scheduled CDSObjectID _ ersistedReéobdings@preAllocation V|V
scheduled CDSObject D@link bersistedRecordings@storedLifetime l/ l/
scheduledChannellD
scheduledChannellID@type Schedule State Properties

soheduleState
scheduleState@currentErrors

scheduledStartDateTime
scheduledDuration
scheduledProgramCode
scheduledProgramCode@type

lubnormalTasksExist

Statistics Properties

Matching Content Criteria

matchingName
matchingName@type
imatchingName@subStringMatch
imatchingID

imatchingID@type

currentRecordTaskCount
totalCreatedRecordTasks
totalCompletedRecordTasks

C.3.1.1.2 object.recordSchedule.direct.cdsEPG Class

The object.recordSchedule.direct.cdsEPG class is used to create recordSchedule instances for
scheduling ofr¥écotrdings, based on local EPG information. The content to be recorded is uniquely
identified bythe scheduled CDSObjectID property that MUST reference an EPG item
(object.item-epgltem class) in an associated ContentDirectory service. Most EPG item types currently
definedddentify only a single recording event. In the future, new EPG item types may be defined that
identify multiple recording events.

The REQUIRED association between a ContentDirectory service and a ScheduledRecording service is
established by having both services reside within the same UPnP MediaServer 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 (_, OPTIONAL, _, and _) in this
class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.
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Table C-8: object.recordSchedule.direct.cdsEPG Class Properties

Property Name Property Name

Base Properties Matching Qualifying Criteria

@id matchingChannellD

ltitle matchingChannellD@type
lclass matchingStartDateTimeRange
additionalStatusInfo matchingDurationRange
cdsReference matchingRatingLimit

Rt orencoilin iRt

ya

matchingEpisodeTvpe

Priority Properties

riority [Content Control Properties
riority@orderedValue

desiredPriority

desiredPriority(@type

totalDesiredRecordTasks
scheduledStartDateTimeAdjust
scheduledDurationAdjust
activePeriod

(Output Control Properties
durationLimit

ElurationLimi t@effect
channelMigration
timeMigration
allowDuplicates

Storage Related Properties

recordDestination

recordDestination(@mediaType
recordDestination(@targetURL

QS| [ID|<[Z |I<_
NN DNNESN

recordDestination(@preference
desiredRecordQuality
desiredRecordQuality@type

Content ID Related Properties mﬁedRecordz'ngg — YV

- ersistedRecdrdings@latest VY|V
scheduled CD. SOb{ ectiD ersistedRebopdings@preAllocation V|V
scheduledCDSObjectID bersistedRecordings@storedLifetime l/ l/
scheduledChannellD

scheduledChannellID@type Schedule State Properties

scheduledStartDateTime
scheduledDuration
scheduledProgramCode
scheduledProgramCode@type

soheduleState
scheduleState@currentErrors

lubnormalTasksExist

Statistics Properties

Matching Content Criteria currentRecordTaskCount

totalCreatedRecordTasks
totalCompletedRecordTasks

matchingName
matchingName@type
imatchingName@subStringMatch
imatchingID

imatchingID@type

C.3.1.13 object.recordSchedule.direct.cdsNonEPG Class

The object.recordSchédute.direct.cdsNonEPG class is used to create recordSchedule instances for
scheduling of recordings, for which (only) channel information is available in a local ContentDirectory
database. The content to be recorded is uniquely identified by the scheduledStartDateTime, and
scheduledDutation properties, supplemented with the scheduledCDSObjectID property that MUST
reference @ ContentDirectory service object whose class is not “object.item.epgltem’ or derived from
that class{Additionally, the referenced ContentDirectory service object MUST identify content that will
be ayailable for recording 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 object that represents an analog A/V input connection to the device.
e An object that represents an IP network program feed.

e An object that represents an already existing file.

e FEtc.

The REQUIRED association between a ContentDirectory service and a ScheduledRecording service is
established by having both services reside within the same UPnP MediaServer device. See also Annex
E and Annex F for further details.
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The table below lists all standard defined properties (see Annex B for the definition of each property)
) in this

and indicates the support level (

BROEISINES. OPTIONAL, REQUIRED. and I NENNNNEN

class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.

Table C-9: object.recordSchedule.direct.cdsNonEPG Class Properties

Property Name

Base Properties

Priority Properties

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName@type

imatchingName@subStringMatch

imatchingID

imatchingID@type

Property Name

Matching Qualifying Criteria

@id matchingChannellD

litle atchin a Didtpe
lclass matchingStartDateTimeRange
additionalStatusInfo matchingDurationRange
cdsReference O] matchingRatingLimit
cdsReference(@link matchingRatingLimit@type

matchingEpisodeTvpe

riority [Content Control Properties

riority@orderedValue totalDesiredRecordTasks l/ l/
desiredPriority scheduledStartDateTimeAdjust V|V
desiredPriority(@type scheduledDurationAdjust l/ l/
Output Control Properties . activePeriod 0|0

Dosinati 7 durationLimit
w - - = EiumtionLimit@ef}"'ect
recordDestination(@mediaType v channelMigration
recordDestination@targetURL v limeMigration
recordDestination@preference v llowDuplicates
L L plic
desiredRecordQuality v " relNted P ]
desiredRecordQuality@type torageRelated Properties
sidtedRecording:
Content ID Related Properties .. M = z'n;zv — YV
- erSistedRecordings@latest VY|V

scheduledCD SOb{ ectID _ ersistedRecordings@preAllocation Y|V
scheduled CDSObjectD@link E ersistedRecordings@storedLifetime l/ l/
scheduledChannellD K
scheduledChannellID@type Schedule State Properties

scheduleState

scheduleState(@currentErrors

labnormalTasksExist

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

totalCompletedRecordTasks

C.3.1.14 object.recordSchedule.direct.programCode Class

The object.recordSchedule.direct.programCode class is used to create recordSchedule instances for
scheduling of recordings, based on program code information. The content to be recorded is uniquely
identified by the scheduledprogramCode property that contains a unique code that can be translated by
the ScheduledRecording service into a precise start date, start time, duration and channel for the
recording event(s). However, most program code types currently defined identify only a single

recording event. In the future, new program code types may 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 (_, OPTIONAL, _, and _) in this

class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.

Table C-10: object.recordSchedule.direct.programCode Class Properties
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Property Name z %) Property Name
Base Properties Matching Qualifying Criteria
(@id V| v matchingChannellD
ltitle V| v matchingChannellD@type
class V| v matchingStartDateTimeRange
additionalStatusinfo v matchingDurationRange
cdsReference matchingRatingLimit
cdsReference@link matchingRatingLimit@type
Priority Properties matchingEpisodeType
FIOTTY 7 ntept-Control-Properties
riority@orderedValue v totalDesiredRecordTasks Y|V
desiredPriority Y|V scheduledStartDateTimeAdjust VY|V
EiewredPriority@type Y|V scheduledDurationAdjust N4
Output Control Properties activePeriod
— durationLimit
recordDestination — l/ l/ Eimatanzmlr@e ffect
recordDestination @med[ alype V[ channelMigration
recordDestination@targetURL VY|V imeMigration
recordDestination(@preference V| llowDuplicates
desiredRecordQuality V|V X
desiredRecordQualitv@ivpe SV Storage Related Properties T
. ersistedRecordings
(Content ID Related Properties ersistedRecordingstelutest l/ 1/
scheduledCDSObjectID _ ersistedRecordimes@preAllocation VY|V
scheduled CDSObjectD@link ersistedRecordm@s@storedLifetime V[V
scheduledChannellD 1
scheduledChannelID@type Schedule State Properties
scheduledStartDateTime lschederteState
scheduledDuration sclfedliéState(@currentErrors
scheduledProgramCode RI|R vbnormalTasksExist
scheduledProgramCode@type RI|R Statistics Properties
Matching Content Criteria currentRecordTaskCount
matchingName totalCreatedRecordTasks
matchingName@type totalCompletedRecordTasks
imatchingName@subStringMatch
imatchingID
imatchingID@type
C.3.1.2 object.recordSchedule.query Class

The object.recordSchednlé.query abstract class is derived from the recordSchedule base class. No
object of this abstract class can be instantiated.

The main characténistic of the object.recordSchedule.query class is that the properties of the
recordSchedi@)are used as matching criteria to select items from external sources (like EPG databases,
side-bandmetadata streams in digital broadcasts, etc.). After appropriate searching and matching, the
metadata.from these external items is used to populate recordTask instances. This process ensures that
the.fecordTask properties match the rules set forth in the recordSchedule’s properties (matching
criferia).

The table below lists all standard defined properties (see Annex B for the definition of each property)

class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property

Table C-11: object.recordSchedule.query Class Properties

Property Name

Property Name
additionalStatusinfo

RS
RS

Base Properties

cdsReference

ifj 3‘; jj cdsReference@link
class V] v Priority Properties
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Property Name Property Name 8 @
riority matchingStartDateTimeRange
riority@orderedValue matchingDurationRange
desiredPriority l/ 1/ matchingRatingLimit
EiesiredPriority@type l/ l/ matchingRatingLimit@type
(Output Control Properties maichingEpisodeType
recordDestination V[ [Content Control Properties
recordDestination(@mediaType V[ totalDesiredRecordTasks Y|V
recordDestination(@targetURL V|V scheduledStartDateTimeAdjust V|V
recordDestination@preference M scheduledDurationAdjust Y
desiredRecordQuality V|V activePeriod olo
desiredRecordQuality@type V|V Eiumti(mLimit 0|0
Content ID Related Properties durationLimit@effect O |ig
- - channelMigration [0X N
?cheduledCDS()b@ct]D _ limeMigration elo
scheduledCDSObjectID@link wllowDuplicates oo
scheduledChannellD X
scheduledChannelID@type Storage Related Properties
scheduledStartDateTime ersistedRecordings Y|V
scheduledDuration ersistedRecordings@latest Y|V
scheduledProgramCode ersistedRecordings@preAllocation Y|V
scheduledProgramCode@type ersistedRecordings@storedLifetime l/ 1/
Matching Content Criteria Schedule State Properties
matchingName scheduleState
matchingName@type scheduleStatef@yrfentErrors
imatchingName@subStringMatch labnormal TasksExist
matchinglD _ Statistics’Properties
imatchingID@type
curremiRecordTaskCount
ratalCreatedRecordTasks
wotalCompletedRecordTasks
Property Name
Matching Qualifying Criteria
imatchingChannellD
imatchingChannellD@type
C.3.1.21 object.recordSchedule.query.contentName Class

The object.recordSchedule.query.contentName class is used to create recordSchedule instances for
scheduling of recordings, based 'on’ program or series name information. The content to be recorded is
determined by matching the‘value, specified in the matchingName property to the names of content
items made available to the‘ScheduledRecording service by REQUIRED external resources like access
to EPG databases, acdess to Service Information side-band data in digital broadcasts, etc. The matching
process can be further restricted by providing a combination of Matching Qualifying Criteria properties.
Any external cofitent item MUST match those additional criteria to be considered a potential candidate
for recording!

The tablé€ below lists all standard defined properties (see Annex B for the definition of each property)
and jndicCates the support level (| , OPTIONAL, REQUIRED, and _) in this
class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.

Table C-12: object.recordSchedule.query.contentName Class Properties

Property Name Property Name @
Base Properties priority T‘;
— rioritv@orderedValue
i ¢ V
%LtlL lé %; desiredPriority Y|V
ﬁs 1/ 1/ esiredPriority(@type V| v
ladditionalStatusinfo v Output Control Properties
cdsReference recordDestination M
cdsReference@link recordDestination@medialype l/ l/
Priority Properties recordDestination(@targetURL VY|V
recordDestination(@preference l/ l/
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o o
Property Name 8 @ Property Name 8 @
desiredRecordQuality vV (Content Control Properties
desiredRecordQuality@type V| v
el condQunii iy =T totalDesiredRecordTasks VY|V
Content ID Related Properties scheduledStartDateTimeAdjust VY|V
scheduledCDSObjectID scheduledDurationAdjust V|V
scheduledCDSObjectID@link activePeriod V|V
scheduledChannellD durationLimit V|V
scheduledChannellD@type durationLimit@effect V[
scheduledStartDatetime channelMigration V|V
scheduledDuration [timeMigration V]V
scheduledProgramCode allowDuplicates V|V
scheduledProgramCode@type Storage Related Properties
Matching Content Criteria ersistedRecordings V|7
matchingName RI|R ersistedRecordings@latest l/ 1/
matchingName@type RI|R ersistedRecordings@preAllocation l/ 1/
imatchingName@subStringMatch o|lo ersistedRecordings@storedLifetime l/ 1/
pnatchinglD — Schedule State Properties
imatchingID@type
scheduleState
scheduleState(@currentErrors
Prope I'ty Name z g" labnormalTasks Exist
Statistics Properties
Matching Qualifying Criteria currentRecordTask@ount
ynatchingChannellD _ totalCreatedRetordl asks
maichingChannellD@type totalCompletétdRecordTasks

matchingStartDate TimeRange
matchingDurationRange
matchingRatingLimit
matchingRatingLimit@type
matchingEpisodeTyvpe

(o) =" (oY (oY (o] =/ @)
IQ =D |1 (IS [IFS]IS

C.3.1.2.2 object.recordSchedule.query:contentID Class

The object.recordSchedule.query.contentID class is used to create recordSchedule instances for
scheduling of recordings, based on program.ot series ID information. The content to be recorded is
determined by matching the value, specified in the matchingID property to the IDs of content items
made available to the ScheduledRecording service by REQUIRED external resources like access to
EPG databases, access Service Information side-band data in digital broadcasts, etc. The matching
process can be further restricted‘by providing a combination of Matching Qualifying Criteria properties.
Any external content item MUST 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 (_, OPTIONAL, REQUIRED, and _) in this
class for both.input and output for each property.
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Table C-13: object.recordSchedule.query.contentiD Class Properties

Property Name

Base Properties

additionalStatusInfo

cdsReference

e R ot el il
7 = %

Priority Properties

riority

riority@orderedValue

desiredPriority

desiredPriority(@type

(Output Control Properties

lrsP
MRS

recordDestination

recordDestination(@mediaType

recordDestination(@targetURL

recordDestination(@preference

desiredRecordQuality

desiredRecordQuality@type

Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellID@type

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

imatchingName

matchingName@type

matchingName@subStringMatch

imatchingID

imatchingID@type

Property Name

Matching Qualifying Criteria

imatchingChannellD
imatchingChannellD@type
matchingStartDateTimeRange
matchingDurationRange
matchingRatingLimit

QD[S
Q]SS

matchinoRatinaLimit@ivne

IS
IS}

matchingEpisodeTyvpe

[Content Control Properties

totalDesiredRecordTasks
scheduledStartDateTimeAdjust
scheduledDurationAdjust
activePeriod

SN

< < KIK < J< 3¢

v

= [=[=]=]=[<_

durationLimit
durationLimit@effect
channelMigration
timeMigration
allowDuplicates

Storage Related Propérties

persistedRecordifigs,
ersistedRecdrdings@latest

ersistedReéohdings@preAllocation
ersistedRecordings@storedLifetime

1< [=f=]=
= ===

Schiédule State Properties

soheduleState
scheduleState@currentErrors

labnormalTasksExist

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
ScheduledRecording service implementations MAY implement OPTIONAL actions that allow a
control point to manipulate individual recordTask instances. For example, the OPTIONAL

DisableRecordTask() action can be used to selectively disable (that is: recording task suspended and
any actual recording MUST NOT occur) one or more recordTask instances, spawned from the same
recordSchedule if not all recordings are desired.

A recordTask SHOULD be created by the ScheduledRecording service as soon as all necessary
information (like EPG data) becomes available. It SHOULD be maintained at least until the retofdTask
has finished. It is RECOMMENDED to maintain all completed recordTask instances for a feaSonable
time or until space is needed so that control points can retrieve recordTask state informationt after the
recording has finished.

One or more recordTask instances can be created per recordSchedule. Some recdrdSchedule instances
may not have a recordTask because they have not scheduled any recordings yet:

The list of the recordTask instances can be obtained using the BrowseReeordTasks() action. A
recordTask can be disabled using the DisableRecordTask() action.

Note that a recordTask is not created by a control point directly; therefore, the input support level
below indicates _ for all properties.

The table below lists all recordTask-related standard defined properties (recordSchedule-only
properties are omitted from the table — see Annex B for¢he definition of each property) and indicates
the support level (ERIEMBINED, OPTIONAL, and REQUIRED) in this class for recordTask (RT)
usage for each property.
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Table C-14: object.recordTask Base Class Properties

Property Name E Property Name E
Base Properties Matched Content Criteria
(@id v matchedName [@)
title l/ matchedName@type R
class l/ matchedID (0]
additionalStatusInfo 0 matchedID@type R
cdsReference [ Matched Qualifying Criteria
dsReference@link R
— matchedRating [@]
Priority Properties matchedRating@type R
priority R matchedEpisodeType (0]
priority@orderedValue o Content Control Properties
—'LdeS{’ﬂedPV{O}ﬂ{[ £ v taskStartDate TimeAdjust O
desiredPriority@type v - -
taskDurationAdjust (0]
Output Control Properties taskDurationLimit 0
recordDestination R taskDurationLimit@effect R
recordDestination@mediaType R taskChannelMigration [
recordDestination@targetURL [0} taskTimeMigration [}
recordDestination@preference R Task State Properties
desiredRecordQuality v TS R
desiredRecordQuality@type l/ T e R
General Properties taskState@statPate TimeMet [0}
vecordsehedulelD R taskState@éndDateTimeMet (0]
recordedCDSObjectID 0 taskState@iécording R
recordedCDSObjectID@link 0 taskStdte(@someBitsRecorded R
, taskStdte@someBitsMissing R
Content ID Related Propertics taskState(@firstBitsRecorded (0]
taskCDSObjectID [} taskState@lastBitsRecorded [0]
taskCDSObjectID@link (0] taskState@fatal Error R
taskChannellD R taskState@currentErrors R
taskChannelID@type R taskState@errorHistory R
taskStartDateTime R taskState@pendingErrors R
taskDuration R taskState@infoList R
taskProgramCode [0}
taskProgramCode@type R
recordQuality #
R

recordQuality@type
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Annex D
(normative)

EBNF Syntax Definitions

The following sections define the syntax used for some of the properties and classes described in the

PIEVIOUS SECHOTMS. 1 Ie Symtax 1S formmaity defimed using EBINF as described 1T Section .2-3; - EXtended
Backus-Naur Form”.

D.1 Priority Syntax

Note: Due to possible future extensions, unknown value inputs MUST be gracefully ignored. Inthis
case, the semantics of the “DEFAULT” value MUST be applied.

priority-value ::= standard-value|
extended-value (* extended-valuk| fs only
applicable if priority@ordere@vValue is
supported ¥*)

standard-value ::= level|'DEFAULT'

level ::= ('L' number)

number ::= (* integer (n>0) *)

extended-value ::= 'HIGHEST'|'LOWEST\)Jlevel-hi|level-
low|object-id

level-hi ::= level ' HI'

level-low ::= level ' LOW

object-id = (* @id szalue ¥*)

D.2 Date&time Syntax

date-time

sched-start |
day-of-yr-time |
|
|

named-day-time
T-labeled-time

'"NOW'
start-range ::= (date-time|'NOW') '/' (date-time|'INFINITY')
date-time-range ::= date-time '/' date-time
duration ::= 'P' [n 'D'] time
digration-long  ::= duration|'INFINITY'
dUiration-any ::= duration|'INFINITY'|'ANY'
duration-adj ::= ('+'|'-') duration
duration-range ::= duration '/' duration-long
date-time = yyyy '-' mm '-' dd T-labeled-time
day-of-yr-time ::= mm '-' dd T-labeled-time
named-day-time ::= named-day T-labeled-time
T-labeled-time ::= 'T' time [zone]
time ::= HH ':'" MM ':' SS
zone si= 'ZV|(('+'|'-') HH ':' MM)
month-day ::= mm '-' dd
named-day ::= 'MON'|'TUE'|'WED'|'THU'|'FRI'|'SAT'|'SUN'|
'MON-FRI' | 'MON-SAT'
n ::= 1*DIGIT (* non-negative integer *)

YYYY ::= A4DIGIT (* 0001-9999 *)
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mm ::= 2DIGIT (* 01-12 *)

dd ::= 2DIGIT (* 01-28, 01-29, 01-30, 01-31
based on month/year *)

HH ::= 2DIGIT (* 00-23 *)

MM ::= 2DIGIT (* 00-59 *)

SS ::= 2DIGIT (* 00-59 *)

D.3 Class Name Syntax

className ::= 'OBJECT.' (sName|tName)

sName ::= 'RECORDSCHEDULE.' (dName |gName)

tName ::= 'RECORDTASK' ('.' shortName) *

dName ::= 'DIRECT.' directName ('.' shortName) *

gName ::= 'QUERY.' queryName ('.' shortName)*

directName HEES 'MANUAL'|'CDSEPG'|'CDSNONEPG'|'PROGRAMCODE'

queryName HEES 'CONTENTNAME'|'CONTENTID'

shortName ::= (* valid XML 1.0 name, excluding the
characters

', " (UTF-8 code 0x2E)
and
':!' (UTF-8 code 0x3A) *)
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Annex E
(informative)

ScheduledRecording Service Relationship to
ContentDirectory Service

As noted in the specification, the only formal relationship between a ScheduledRecording service and a
ContentDirectory service is through the object.recordSchedule.direct.cdsEPG and
object.recordSchedule.direct.cdsNonEPG classes. The reason for keeping the ScheduledRecording
service and ContentDirectory service as separate services is because they serve different purposes. The
ScheduledRecording service is a service for creating a schedule of recording operations whereas the
ContentDirectory service is a service for exposing content and its metadata. Therefore, the only’formal
dependency on a ContentDirectory service is to accommodate the case where a control point identifies
recordable content on a ContentDirectory service and then instructs a sibling ScheduledRécording
service to record that content.

Although a ScheduledRecording service and a ContentDirectory service are generally separated at the
protocol layer, the two services can often interact in an out-of-band manner.to\realize some additional
usages.

Showing Recorded Content in a ContentDirectory service: Vendors who are interested in making
recorded content discoverable and network-consumable can expase the recorded content through the
associated ContentDirectory service. The exact location wheredhg recorded content will be exposed is
determined by the implementation and is vendor-dependent.

Sending recorded bits to a ContentDirectory servicet:One methodology for sending recorded
content to a ContentDirectory service (that is completely separate from the ScheduledRecording
service) is to do the following: Start the process by<having the control point invoke the
ContentDirectory:.:CreateObject() action and obtain a res@importUri where binary data can be
deposited via HTTP-POST. As a second stepj.the control point uses the CreateRecordSchedule() action
with the appropriate destination type (recerdDestination = “MyNAS”, recordDestination@mediaType =
“HDD”, recordDestination@targetURL"= res@importUri) to accommodate a URI that accepts HTTP-
POST transmissions. When the SchéduledRecording service begins to record (or finishes recording) the
ScheduledRecording service implementation can transmit the recorded bits using an HTTP-POST
transaction. When the transmission is complete, the ContentDirectory service updates its metadata to
allow rendering endpoints‘te‘play the content.

Scheduled recording from an external location: Vendors who want to use an external location as a
source of recordable‘content can achieve this use case in the following manner. The control point
obtains a URI thatrepresents content that can be recorded. The control point creates a manual
recordSchedie)with the appropriate scheduling information and the URI as the input source in the
scheduledChannellD property. At the instructed time, the ScheduledRecording service will download
or stream the content data bytes from the URI to complete the recording.
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