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DEVI CES AND AVAI LABLE | NFORMATION WTHIN A .
NETWORK OF DEVI CES USI NG OBJECT LI STS AND OBJECT ENTRI ES 5 FI ELD OF
THE | NVENTI ON: The present invention relates to the field of

provi di ng i nformati .§1€§T ' ﬁpﬁﬂﬁﬂﬁ% rmat. More
particularly, the ﬁgggﬁﬂﬁm%fﬁon re gtFeOthR(?ktlﬁ%ﬁi e 0 Efso
provi ding information r e ANPeAVAHABER INFORMATIONCKRFEHIN 4 | es and

BACKGROUND CF - MWk QR VICES biiG DAy Lishs M SHEA RIS, ™

"1394-1995 Standard For A Hi gh Performance Serial Bus." is an
international.. standard for inplenmenting an inexpensive high-speed serial
bus architecﬁlﬁLlQh’MMﬁH&Nboth asynchronous and i sochronous format

data transfers. 1 o n . . -t a S
Whi ch take pl ace NS AReRAPNERRE intPotd RRGXCBINARE ifGaiibh SEmb b RIS
I nst ances haxa stdndardiee feliatt Mufe pirtitudirly. tHeepréseanimmenion nglatan the field of

recei ving appli.gati.ons. Each packet of data tr f.erred Lsochronoys|y is
transf erred RrAViFNg mf[g"matm“d' C¥enHRe ﬁ%’l‘qeﬁyc}g‘?‘%??pgﬁgﬁfﬁ @%dpfogﬁaqoa@ggt*]aﬂe
application g&h thd@evideafish Stan@kdigdad Rrhstochr onousl y woul d be froma
video recorder to a television set. The video recorder records imges and
20 d8unds and saves the data in discrete chunks or packets. The video
recorder th @?{8 MBS ket. representing the inmge and
sound recor &k D oF T4 t hTIB%od, during that time period,

for display by tlihetIEEEVI3S4-A095 ethndaidl@13I9E093 3ahdArd Fror 3t Hiyhaltetfoltiance
architecture;proyides nmultiple channels f.or isochronous data tyansfer.

bet ween appl 4| PG s an intertaiignal SEndReg Tor [N TRA BB RRe gl 6 gk AR AF3) ¢ he
data to ensufg atdfiethreQMillY sipp6rfBdih ARtibBoud And isocBBRdUs Fornia® Bata TRhFerd! | OWS
mul tiple applications to similtaneousl’y transnmt isochronous data

acr oss 16he blgechsonoug data &ransiery arshiealriiros transtanss which takeeplace such thatrthe timat a
transfer oper, i . i _ ¢ SSi

transt or o BB Seryeey yenifObt BAFEE oReARE e S888rS 1R Huffnitifly and

The | EEE 139teci@iff aplati@sd Hacl padkesofadatd wnsfepred dsoslewnaislylis srafisfierred in its

I nterconnecting.30 . diqital devi.ces,thereby. provjdin | versal 1/
conhection. “PEI?E"?.%Q pl@@‘ggl.e °.f an ‘éeag?@ﬁﬁéwg for ﬁré‘gs 5{'%’?‘{5[3{‘3?0%{%? ¥ ace
for the appl waal iveTfont B HIRE ¥e@kdeftd 1@ tdldVasidr®t.NFBE vides rekbrder records images and

application to convert digital data to analog data before it is transmtted
acr bss he bipynds and saves the data in discrete chunks or packets. The video recorder then transfers

(0

each packet. representing the image and sound recorded over a limited time period. during
that time period, for display by the television set. The IEEE 1394-1995 standard bus
architecture provides multiple channels for isochronous data transfer between applications.
A six bit channel number is broadcast with the data to ensure reception by the appropriate
25 application. This allows multiple applications to simultaneously transmit isochronous data
across the bus structure. Asynchronous transfers are traditional data transfer operations
which take place as soon as possible and transfer an amount of data from a source to a
destination.
The IEEE 1394-1995 standard provides a high-speed serial bus for interconnecting
30 digital devices thereby providing a universal 1/O connection. The IEEE 1394-1995
standard defines a digital interface for the applications thereby eliminating the need for an

application to convert digital data to analog data before it is transmitted across the bus.
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Correspondl n , a receiving application will receive digi 3 romthe
bus, not A& ’6 89 data, and will therefore not be reqﬁé*’gg&(og’“%onvert

anal og data to digital data. The cable required by the | EEE
1394-1995 standard is very thin in size conpared to other bulkier

cabl es used to connect such devices. Devices can be added and renoved from
an | EEE 5 1394-1995 bus while the bus is active. If a device is so
added or Gasrespandinghy dotgseiving [application wilh easeixe wigitat fasa flom the busfrioyamadog t sel f

; kit :
consi dor 45 o1 it BePerGf o 80 rhovch 45 Borfh SyaloR BBE Ygial e 1 GRS,
Each requiredct® e GEEB 15941995 standatd Gatemmlmizﬁcmpufdﬁfocb!m(buﬂﬁr Of

control regjisters and its addr ess space., 10 There is
curr ent | yFaBles ysed 1grcognect P‘é"g‘v%"f?ﬁ%nge‘éfﬁ?f %qu(jﬂg dfc?ﬂd repovest e andBEEsent i ng

the avai |l%bhﬁ 9d§\su§%xnwtﬂehw3 i8 aBEVOF K deficél @VdoCRRled bb Rimoved RS '“mées and
the avail ab I nformati on and servi ces which can be provid

t hose de\xhqeeutowmqﬂilﬁ recondigweritgelfl Sorcransmitting data bgiwepEH® thaoexitim@Rodes: | aI

bus netwo h f Vi C coupl ed
t oget her. A lﬁf’ dé L c\(g‘géllﬁfrgg}%gxglgab nﬁ{é'b{)ﬁh %)cgmr%@f)r g%rg%t &i ﬁ’e bggg‘é‘bﬁ%fff't iE'é‘%h of the
devi ces amde onvidesidﬂfidéﬂtﬁtcam ROM. | acdtdreladdizethsetefl ddascolcregisirstandriisfownm manner
i n order tgat this information can be provided to the other devices
wi t hi n t HR99FFSE SRR, For exanmple. for a tuner connected to a

sat gl ite recefherdd RRAN 8 kST avhif®fe MBS Ang RLhOAE YorOMfforthly Rpresdmih®
desirable to represent the currently avail abl e broadcast services 1n a list
whi ch carthp@vailable deviges withinezi network pfodeviresitheis capphidities andtbe dwailable a way to
uni formy; r | t

ot or mat | SEBAS By (PSR S B providtBrinRMRcts, WAREATREOR. such

bet ween t dseanddBHEC E394wl ‘i%lsarxalhms metwank.kin which many dlfﬁth/AtlﬁVs 6Fdelidies cadvbeNTI ON:

bj ect Ilsts nd object entries proyi enep | .nodel, for
Fepr esent fipieBaesry i SPURRE I B Bl a6 rebreiFang panpbfidt 65 e GpvigAes | n
uni figr m sinégifatieh delable!freHh theldice in a unifofiRinf@her inUrderahd thIPifi6imaAASh! | €S
are used to represent devices. subdevices. supported nedi a.

i nstal edcm provided 1o, e oshsr dewigss vithin ‘hﬁ“é‘f"’@"rkab‘f%i examplegiop adurerar e coupl ea
t oget her dﬁﬁeﬂﬂed 0a satellx{eﬁggexéxﬁg ‘%r&aﬁgalét ﬁ{ it wiikis cﬂ?@é’x\? o¥er thhe i {sSt Of

devi ces W e network are”incl |naun|t01ectllst,
i ncl udi ngdc;nahle &b fepresenictbe pu!ptmlb'swaﬁabﬂr br@ptioesemmmg ima dist whishealbng 30

devi ce. ce h Vi.N e escri pt.or i
associ at e o %to oé'ufou%v'?eg WA Eesageée%t #I % Srlgjhoéﬁlddl RG>l Eﬁlﬁﬁktv'ccfﬁ j ect
des@oi pt Ot‘nexre:aﬁéfbtlﬁt&ﬂ r28 el infigmatiow w:ﬁiabie b thesdeiess which can be prdvidedn t he

devi ce. ch sul%unl t. obj ect descri ﬁf or then al so has associ ated obj ect
|ists as etween the devices within the netwo

SUMMARY OF THE INVENTION:
Object lists and object entries provide a general hierarchical model for representing

25 functions and capabilities of a network of devices in a uniform standardized format. The

object lists and object entries are used to represent devices. subdevices. supported media.

installed media and available services. Preferably. the devices are coupled together in an

IEEE 1394-1995 serial bus network. The list of devices within the network are included

within a unit object list. including unit object descriptors each representing a corresponding
30 device. For devices having subunits. the unit object descriptof is associated with a subunit

object list. including subunit object descﬁptors each representing a corresponding subunit

within the device. Each subunit object descriptor then also has associated object lists. as
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appropri at e, demgggng a supported nedia object list includi nge©0§dolo88s1

representing types of nmedi a supported by the subunit and an
install ed nmedia object list including entries representing

i nformati on available on the nedia currently installed within the subuni t .
For subunits capabl e of providing services, the subunlt obj ect

descri ptor. ggﬁ?ﬁgﬁtﬁglﬁggdiggng ppBried megglo%f&t fid ?xﬁ]ciudﬁr@:el:n?rgeg I

services |i S represe

avai | abl e t mediagiuppdrted hyltter sltb_umTInaad e idfsailed m‘eaad:afedu ltse theludinpéntids t he
object lists .. and obj ec ntries of the ese I nvention allow two
devi ces coubﬁpé%fe?tg’&e‘f'ﬁéxpa\'/ﬂr{ ' ﬁ“b?%%“ the media CW‘EE 58, °dl§'§§‘“s‘g? suung,, For
network to exsag abl@fo@rpmdlwsdrﬂeésume%quew ES&Qﬁ%:‘ N8 dobj ect
lists and entri es%m BRI EF DESCRI PTI ON - A aéssomate

Fi gure 21 i | pbigetlist.dncluding an aypileble |sericaglist ingheting @amrrapremungiém scoieet t e
recorder P pP+00 Vi.Si 0 t disc
changer coup?mémv Oaa%fg‘;ﬁ) 0%%% 1 s?xﬁttxﬁxp Tﬁ)e &xfo%ln:é?afg iz cgsgm tata? %@%m

net wor k. 15and object entries oFtlng"r&eﬁ mi/dntlsﬁ aHéve Sw6 devaddis @6lpldd BketBér Willin the
preferred e gure 3 illustrates an object entry

descri pt or ﬁ)&g Hg&g WSseria pus rpst&ﬁrlﬁgh?xchange information including rgl}gl,réesgectwe
i |l ustrat esgBjesti Inty A1 édfrieshe general rel ationship between object |ists and

Yently

obj ect entriés of the present invention. Figure 5
illusttates a supported nedia object list. 20 Figure 6

i1l ustratesgpipPhy ngﬁﬁﬁ\ﬁb?t;’}[l 5 ) jng the fields of information
Wi t hin _—ea'%up'pm‘reﬁ— ' ield. Figure 7

il lustrates an i Rigueel 1 dbhstrmebi zﬁs\@tenemt:luﬂmgta video camera. a video cassértedietdrdét, a

Il lustrates an ogject des crlgetl resentlngtheflelds of infornation
within c A SPHRS: o 2 %‘ﬂ?rhg@e% EPRICLdisg fhapger cowpled together within an
Figure 9 il [EBE 1394285995 géﬂgltbungom i er object descriptor of the preferred
enbodi mant igure 10 illustrates a subunit identifier

obj ect!3descri pt oFigsre 2 ﬁb‘ﬂﬁﬁ@f@rqtﬁﬁﬁ list of the preferrediiersbediment.
devico %) RS B antheRl B PlesBipie GBE Brelehl B ERERL Oby ot T
entries of the prgsan illustvagesta dingra®Oof the general relanonshlp between Objecl lists and
-3 object entries of the present invention,
Figure 5 illustrates a supported media object list.
20 Figure 6 illustrates an object descriptor representing the fields of information within
each supported_media_type field.
Figure 7 illustrates an installed media object list.
Figure 8 illustrates an object descriptor representing the fields of information within
each installed_media_descriptor field,
25 Figure 9 illustrates a unit identifier object descriptor of the preferred embodiment.
Figure 10 illustrates a subunit identifier object descriptor of the preferred
embodiment.

Figure 11 illustrates a block diagram of a hardware system resident in each device

implementing and maintaining the object lists and object entries of the present invention.
30



DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCODI MENT: ' ) ct .
Repysefos

lists andVO¥8B%ntries of the present invention provide nodel
for representing functions and capabilities of a network of devices
in a uniform standardized format to denonstrate the hierarchica

rel ationship betmeen the represented devices and 5 i nformati on avail abl e
from those_dev : i S, of . les are used to
representD‘ Ee . JPMEM edi a, installed

medi a and avalé@@aqm and ob;e%?éﬂ&x@ﬁ&f thé erésé}ﬁ xiWeﬁﬁéH Pe%dersb@ﬂeambdaffoé he
present i nventi on, the devices are COUp ogether 1 n an

1394- 1995represensing [funstions sk ¢apabilities) af nqﬁwor&eqf i dcerse-wint huniformestandardizek

S oL Ut iR R e JilcBEhich Siol i S0 e S RIS 54 P 0T

each repreéesenti ng respon vice
subufi t s. infdimatioi hvaﬂbblecftomldmse dphms |'Ehemaeochm axttl object entries hde \Beditd)bunl t
ect descri resentin

object list, inclydi unit o eac r:

cor r espon@PIFEY Gﬁﬂhﬁh’l“ aF Fﬂcﬁshﬁ‘@&%‘(}?eées“@% % "g?,dc‘a eVl Br
then al soseb@ges. In the pRE&ETRA! AlREinl 8Fthel grésesdt m@ém%ﬁ.pﬂlé’%\h@és%e éd’hgleud' ng a
supported nedia object list with entries representing t s of nedia

suppor t edtogstherhia an ik 1394994 senial @pamty@rhmfﬂhehss tof devicesi \Sl@hmviﬂtemel\&)rk

nstal | e Pt Vi it B8 bl IR et SechbRRl B8R TR Yot (e

obj €@t | i edreespordinghjevixte. elmrrdeasesdfavmgesubunits the mnit object desm@m«bﬂ i®assotiated t wo
devi ces cou | ed toget her. vmt B‘R ?}& lEEElj ??Fg 1995 s rial
net wor k t BB, 2HEIRYECRIRTtdishedRq s liaiop ?'Ppt?réﬁ} ?PV@”‘&B? 8ct lists and
entries. corresponding subunit Wit @e Helitd, UEﬁdhaéuﬁﬁmﬁoﬁh‘étcﬁ%ﬂpﬂﬁltM' 413 sVi deo
canera 10. a video cassette recorder 20 (VCR) 12. a conPuter 14. a

t

settop bogssadated, objertelistss ia® APPrOPTiAte lepl%maéupmrtgé medm)object list withcemamigser 20

1304 1005"CRRrRHE % e fibterkalty fERGRis LOpdiylifys sl W |

vi deld entries marﬂacramz()he availabld infatmagtiooomithe d:;darmhrrpaﬁ)amﬁcdswtthmtﬂm VCR 12

for recordin 1 cable. 18 o s t.he 12 to
the conmufiity, T uniform stapdardiorg forace the SR ist o Rtfecl Sustifitorfhe 1

par anet er presént ientieiplidve kwd devices cduplpd ogethdheithikihe TEER!1394-1995 seridl 305
cable 15 couples th sett box 1égéo t.he co uter The settop box 13 i s

14
al so netwogk f gxchanes ip ?‘lﬂ“e‘f} 188 '}ﬂ”ﬁ gt Ustg and $RIEEED changer
20 is coupl ed F@u?é“?nllustrates a sf&éﬁ‘rﬁcﬁfdlﬂfﬂa Wie& @ﬁn&rgﬁﬁ 4 9o %gsggtte%sﬂrﬁerlg

Thi s confl‘guratlon IlTustrated in Flgg IS exenplary only. it
shoul® be (¥EBAdam camputeralt. ausaiten haxd arié’LCWé!OR 1d and @ qompretrdlisc 30

different .qop WE%%@%@E&%PB@?@% 1394189 dﬁg&ﬁbf‘eﬁs"‘ié Wb’lmﬁ‘igh ThE AEEEE

1394- 1995 Tare aut ononbus I ces, nmeanin an | EEE
1394- 1995 lﬂ%‘t-\l\mﬂ«;abhslﬁt tmuplesehe video cameré [103¢ thet €CR13. Ellognngathb vxdem whi ch a
conputer i s on devi ces, .,there is not

f
“a am&a 1076 st i oneningt 4 Garapran s LR 12 reverdingoiter and

t he ot her IBEEi1684-1999cdbiNY8 tdudples the VCR 12 to the computer 14. allowing the VCR 12

25 to send data. commands and parameters to the computer 14 for display. The IEEE 1394-

(D

1995 cable 15 couples the settop box 13 to the computer 14. The settop box 13 is also
coupled to the television 11 by the cable 17. The CD changer 20 is coupled to the
computer 14 by the IEEE 1394-1995 cable 19. This configuration illustrated in Figure 1 is
exemplary only. it should be apparent that an audio/video network could include many

30 different combinations of components. The devices within such an IEEE 1394-1995
network are autonomous devices. meaning that in an IEEE 1394-1995 network. as the one

illustrated in Figure 1. in which a computer is one of the devices. there is not a true
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1394- 1995 nedyiolsagsgnfi gurations, a computer may not be preseyy %%,%ghsyn
such com?rguratlons the devices within the network are

capable of interacting with each ot her on a peer basis. It shogl d. be
- recogni zed that data. conmands and paraneters can be 5 sent between
all of the devices within the | EEE 1394- 1995 network. as appropri ate.

A bl ock di aggpadmQfave %Qﬁ@; c ting
and nagglﬁnrt aa} ni ng tt gbftﬁ%fmeggébgtggh&bﬁﬂggﬁgpdgﬁl gs?%*'@*gé%é]esent

i nvention i 4394-19R5t retwvertt donfigurations. a Emgnmae mday. nok Ibe ipreserha Edrertinesusly st em

illustrated jn.Fig 1, t led t
2 user i eAtRIEEn W te e il e ek iRy o8t ol nraciog it

processi ng bfher on allpg%ﬁ %a(sﬁPlﬂ shbafd m‘é&igﬁﬂ:e& tha diY. Séoﬂﬁ%ﬁﬁﬁﬁw patfietét dad Be an

I /O bus, interface ystem bus 128. The user interface 130
i s al so couptmdemser pl W@ﬂ%ﬁ@@@z}he IHRE 1394-r1995 networkmqtaepmm@e 130 is

subsyst em speci fmflo&@&:a | Vfcfl’r aaﬂ)ir%‘é 9%&&9:? fsi%E:ft 1&%&&&%&%‘?5{3%&%{

di spl ay. Al'ter na user ace Ncl ,ges ot her
| / O devi ces nfanainiogrhmotgedtilisyy and object enwieis hof theuysresenvinvértion suibiayteatedin 15

Obj ects and ob e I sts of the pre ent inveption represent a eral.ized
nodel for gkt dbé@rﬂﬁf)‘f hivstent Uit 1P§n ¢ dhshpryue ‘Bfﬁ‘ﬁibgé" 2R 1nits
and subuni t goupdéi (el hseRsntérfRe 130. The pfihted ikt Bodtd Pfogﬁ&hdéta' @Al iprédReting

contents. A unit identifier descriptor describes the attr| but es” of
a cormpihent usit (GBV) £&2 GrupiRdrio arstamamaty 13hprd ton 1O dwpinterfase léﬁsbr lhept or

I ncl udes it I tion
regardi ng tﬁﬁer&%&ﬂs #Efg%yﬁ*rdée}ﬁcgrll r?tl;gdgealéog@ !Ejhe{ha 3?1%@&' subunl gg&

i denti fier dmwerface3B80Iis shibsystanbeecificebut preferably pmiudes at kastatiteybdard ari display.

subunit bas tun di,s stora Bot h,

the unit an?qtg H‘ﬁ%q l}%ﬁ;ﬁrll?trergqceggg &SP 3RS i‘f‘@s ’g/ @sd(?‘”(‘jfs {°ﬁ °’8¥5‘J“%‘8‘E““§nd

obj ect |i st withdehsepbf the subsvsteinhe present invention. The unit identifier
descri gors are conbined in a unit object |ist representing the
devi ce®® wi t hi n t RBIcREERA oRiechlists of the present inveptionggprssent a.gsqegal@ccémp gor

hi er ar chi cal | uded
data. An obj Jdg%?gggth?é;%%\??r%{agé@%@?g‘?rgﬂﬂe%bﬁggﬁw?&ls%Jsmtlnés gs W(‘Ellri éaénpl(é An obj ect
list is a hierarchical lorgagizatiorcof mbjie conténts t Ahmis iddntifiet d&scmptmedescrﬂoesrﬁwof whi ch

"ok osent | ndtRELESE  Hefiohet o By wibinghe pey “ip e Rbpk Besenber )

associ at ed Origlueies nhms‘sudhruslthaisuwmtmmﬁﬁ tiRNinid a@&xdlmrlﬁﬁ»e:ahidﬁgegé\ﬁbg H{eack on
t he CD ntry in an object |ist has one or nore defined

fiel dsz‘bsed magufagtyre apd nﬂﬁ‘é‘ of the device, rsaung ridesfiedeserinorcdessribas tiened by
that entry. padgbhSritgRtdslal GBHiChsUPOHRS vhe e SARIR . tuner. ¢ aplQ\bJs&)?Jze' 'a;o\»

bject lists and entries within the |ists are accesse
commands, wiiec#niband sybenitfidentifior descripidrs: make ysaof ih;uibaﬁct attdowlag:ehsmdmiel of n

i mtai n o o insgion, MYl ineHaR RoPshH pfootimed iRl i aEEt Mot o

- format of th@r@emixgrmedeﬂedswtmieme rﬁfwdrkle present invention. In such an

altern eerrbodl rtions of . the list are fabricated only at the tine
t hat tgéy are 5 W’Jégﬂléést"éif“%&’ ‘Ei’é“'t?&%thaéqdl %@atlamh&mmé"%@“act ual

storage for igfuded dbﬁ U bJe®Enirf hhvihg hddSciated object lists is a parent. An object list is a

child, Each object list has object entries, some of which may have associated object lists.

For example. an object entry representing the contents of a compact disc (CD). will have
an associated object list including object entries representing each track on the CD.

30 Each entry in an object list has one or more defined fields used to indicate the
number of object lists maintained by that entry. and the identification values for each

object list. Object lists and entries within the lists are accessed via a set of AV/C



constraints of the exact inplenentation. The controllers w || acc-egog}t he

descri pt oM 9¥A$p§hy descriptor conmands. In response PCISYE&XRY i pt or
command, a subunit will provide the appropriate information | n the
format which will be described bel ow. The descriptor~
commands used to access descriptors are OPEN DESCRI PTOR, 10 READ

DESCRI PTOR. WRI TE DESCRI PTOR. CREATE DESCRI PTOR and MOVE L
DESCRI PTORMmRside swhieh, azg ot dueatly; tigddp pagticilasistapags modebp bt s HEI2tons- ani que
I D val ue s‘&f)umt within a aélf?cedﬁﬁlcﬁdt RERARY Mn&xﬁ’g'cg gl&e‘%ﬁljéclt st 1‘!15111%&&/%? by the

owner of the descriptor which is propriate unit of unit.
The ownerthe atapdardiged fcmuiamf the preferrad mwuaem of the| pressntimvention. In sutﬂmrl ptors

and a 15 @R EnG e Girils on b Bnef SRl P RSB BRI R LS o7 che

sanmest yperedidstell byrcutside controlléhs.Sdliomdng ﬁ\.b@dtublystdirhgﬂ formit @UR thildr¥dito it the
An object list of the preferred enbodj nent |s Il]ustrated in_Figure 2.

W t hi n t Honstraints of theexpel implrmeRiztianee canralices Willacesss tha deserinters; using
obj ect nfefs& ;gaef@onw ﬁ-.d?,a@i?ré%ﬁ&dsii o ﬁﬁ@é&fn’,\ngtor command Y ublinit Bk pft%gde%héw”bef of

standard s at e begi nhing fol by a collection o obj ect
entries. appeomistecinfommetiont wrthe foririab Witiohi willi be deaibsthjbelow. | i st contains a

val ue esent i tes with I st

Structure. ThelBOiaae Spoepals YRR potiss discRhigf ary SPen BESRRFToR ;

ik_ndgoa; esRBASt DESCRIRTOR.| WRITB Dﬁﬂﬂmh ngﬁ GREATE DHSCB.DTE(DIE ahc]! W’Oﬁnd what
ind o ri contained .in the object |ist e nd. o i st

i ndi cat i oﬁ’%ﬁFﬁgﬁﬁé Access 10 a@&ﬁ%"F‘B“’F%‘rs &'ﬁ}‘ﬁdnt?ynﬁ’e?‘&ng. therungqus 10 value 9fo

di stingui B dR&kripREN ﬁrﬁseumrel 2MGali B-ddQbhdd 2% thé %meﬁér the destHigioR Which is

vendor-specific |lists which may be attach as wil|] be described bel ow.
The par enthe appropriatejugit of swasakt. fThs| Qvngrs a1 mequired @ﬂa]nemtam paiqué HP gyalueshas | D

val ue of r t

this obj e&{}@ﬁl?tmis arel_ﬁdcﬂ'ﬁ aﬂ&tdafe%egi ud;; ?ctt kﬁﬁ;%pé S‘Yﬁ&uellxl the? dclg'sigg gﬂ'h%luggx\@ial ot

hi erlar c_hytybe Ivalme c &¥itlin nhelismarchptthere niay teshanydistshef theisdmotyps whikh dre t 0

access th SC or ecl f| the parent object_list_nunber. The 30 .-
parent _ ob g“ésﬁff‘ﬁ)%) mﬁxpﬁgpqqe, H‘Héﬁ thin the object list holds the ID val ue
of the object An object i ®fithe prefelred ehbedlaaﬁeiatxndsusfedmlrrglmedv I QCikHiY the

references the list. The npunber of_obj eCt% field thin the object «
list hol derefaresd rmhodiment of the aresSny ifventios. gl phieqt lists have the same basic layout

- 6- . which. mcludes a timber of stAndikd BEIASLEHE @Qﬂhnﬂ& '?&ﬁm%ﬁ btyhfc&&@t‘fcﬁm)f

invention. the object |Ist descriptor can )
appr¥pr i apbjectreotriesx dihg|descripforj lengtl fighsf witkin thm@h)e@ﬂiptewtwmar valge are al | owed

par ent _obf BReeengf A of b9AS sl il oL Dol sBEhpk MRl e,

be onmi tt eeithin the object list indicHes varak Rm‘d dfilist 1sat:|oataxrted> lemirﬂﬁxe&bj‘ddﬂhﬂranafwhat
obj ect en&(ry fields for including the obj I nformati on. An

obj ect ~enking afsaires gressontainedyn thy ehigrt lisy 'g‘i‘Po'GHi’HEHf' ‘PS‘C?‘}"I“L@PP’&Ped in

controlier examining the list hierarchy to distinguish between the various pre-defined lists

25 and any vendor-specific lists which may be attached. as will be described below.

The parent_object_list_number field within the object list holds the ID value of the
parent list or the object list which points down to this object list. This field is useful for
traversing up the list hierarchy for a certain descriptor. by asking the unit or subunit to
access the descriptor specified by the pzirent_object_list_number. The

30 parent_object_entry_number field within the object list holds the ID value of the object
entry within the parent list which directly references the list. The number_of objects field

within the object list holds the number of entries in this object list.
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Figure 3. T length field within the object entry desGgdRis9%/05051
contains a \f},gpﬁg}gtgagg representing the number of bytes wi ﬁn n sf?hl S

obj ect entry. Preferably, the maxi num size of an object entry is
255 bytes. Alternatively, the size of the object entry will vary based on
10 the systemwhich it represents. In this alternate enbodi nent, the

size of the object entr elar a f
object entry is gﬂﬁ‘? mate, embofiments, 03#5?{ REepRE Ty anl } 8 Boje §§h£ﬁg€tﬁm& m{ ue of
3, Wwhich i nclimgRfied. hﬁawﬁaﬁfe For Ryartste O GUiP idefthedthdt lobjebesngids apenalidwed to

obj ect nunber ftields. The object nunber field within the o

descri pt or ibAYE@aMES! only one chilgist forFserRinaysER- thep ‘l't?ti} ie§¥- ‘?‘s“‘{ﬁ’&%ﬁpl ed
"by this entr l%’rgxg f mai nt ai ned even for enpty
obj ect entrlae(qs ‘ﬁg‘éﬁnﬁ‘a@ i \)aﬁJeQ aZebéfb(x)mtlter?pl ement an

approprisate |i st MMMaIamtaagw mbve@égbmtyemfmrﬁewssfpfemclﬂldmﬂ the object

| nol uded | n PHE BfyrEeton.| &% ookR ey Ry of W bRt kh ol Plokyhdn

are del eted fam 3. h?h@@d&tﬁclenhﬂhsﬁeld within the object entry d&?&ﬁ ot tortdihd QS'aiﬁe eld
within the object entry escrlgtor contajns. a set of @L fl ags

descri be t herepsentingahg pymbepoé penpithin thisabischentye feetetaplyyn F*Fl ‘E@ﬁ'ﬁ“”lﬂl szev‘\g
set to a |ogj VoA kBRSiveEY Ble- ibRseli
obj ect entr yinlF n#JS?tr%lW 6%7#5 Q‘Fe S %ur r elr‘l/% ? fg SIZUB? tﬂwb?%m%gﬁ%lgﬁfp\?gs o d %
usef ul §0nf or thetsysemawtdcni refivgsents. IIm tis alanrmtagabnﬂuraerédhmm of thewbiro} entry

entry. The nu ect.J sts In the o n dSCIptOI’
i ndi cat es hofi\?mié?Ii"‘rgi)““"t—!er ?Wﬁsébtfyéeét 03’16 fmq%\ ?emgfye fl'e ggs@m  ed
with this obhgfta ¢ibd ¥f 3. |\f/hxéﬂ1ﬁlbﬁdékftﬁe AGmBér of bvtes @bmiza Hylt‘n‘é &ngmsmanm ed
with the object entry, then the value within t ect

lists field Pajegtchumbsr figlds. The obissterymbes field YYﬁlHn H%/@J%F@“t ﬁeéﬁ'r’gﬂ’emg’lﬁ#‘&%t
list associ amﬂzh‘lfpoghohtm th-y'lﬁ]e\é@ixéi‘?s W:chfﬁe&' by s @WW&WJ&%& fisgs fiel d

i ndicates only t I 'medi at el y associ ated |ists, not any ot her
lists wifich nm;ntamctt\'eﬁ Jort ¢rapty dbiget dnfrigsheA unit or subumit @rfaqednymptggxent an

The. obj ect | i st ds wt b r tain an ID
val ue for appropnat%gge:tl{n%ag?rﬂegk r‘ﬁ%‘%@ta%ldles%éargg‘%o%ﬁpgﬁeg Ex%l/\ﬁ%ﬁ&ft e obj ect
entry. |f th@refedable, bijedt leftries which are eippare imtludd mahe bbjedtdist. i Alternativelyet to
zero. then there wi.ll not be a ofb ect list _ IDfields

-7 empty object ieﬁmf’ﬁé‘eéiﬁr\éét thepbieghBStent ry speci fic_i nfor mati on

field within the ghi gehinedifed @ﬁﬁﬁrth@mect entry deschp® ©F 8irdthy/a b of ditf st and
contents that are specific to the type of object being referenced.

I ncfude20 i n whichedrsenbesthe objtgtenirnf Braferablynwhancthe loag smxfmmr Bit istset 1ea logical

begi nni ng ndi cat,i he
i nfornation %volta%%f:e\\/viclt R’l% ﬁﬁ@ﬁ%ﬁgﬁ%lm}gh@;{{ﬁ)&{ ezﬁxty xm&rﬁ&lo @él%otgﬁgn@%" %E of
the general met edntn Shlidotbeseit rforadation and he bbjectriitsaln assbciaed mzhshxsbbyeae

present invention_ is illustrated in tFigurﬁf;A shown wi thin If:{cg’3
each list inEntsyedhe number_of_object_lists field within the object entry descriptor indicates ow

ich

many object lists. if any, are directly associated with this object entry. If there are no

25 object lists associated with the object entry. then the value within the
number_of object_lists field is set to zero. An object entry can have more than one object
list associated with it. The value within the number_of_object_lists field indicates only the
immediately associated lists. not any other lists which may exist further down in the
hierarchy.

30 The object_tist_ID fields within the object entry descriptor contain an ID value for
each of the object lists associated with the object entry. If the value in the

number_of_object_lists field is set to zero. then there will not be any object_list_ID fields
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|dent|fy| ng information and then a nunber of entries. The entr of the
list O ha‘f-{gt%s“” object lists, the list 1 and the Ii SFCQN%%%@%\ at ed
with it. Further down the hierarchy, the 10 entry | of the list 2 has
one object list, list 3. associated with it. In total, in the diagramof
Figure 4. there are three object lists that are associated with the list O.
but only two of the lists, list 1 and list 2. are directly

associ at &gl the ebiect jgatren Tihg eptry,fpeciic_infermagion field within the 0"15‘3t ABUY desggptont ed,

each. ob grdreddi ths kAR 2oREAS A aRSREGC """Le"t "dbictt bR

speci fic portion e contents an e0|¥ g portion vary
based on reﬂazendéil Inchudedih tk eatry especifid: mfomubelfmgi rsetfne:mem @ethe Hdgmhtngand

subunits., an have nore than o d object Li
i vi it dhe 87t Aot RS pres atiowRESY fs RS ormined it e
obj est | ieptry. There nay al so be dlfferent types of objects associated with a

unit, subunit or j ect en sé For. subunits with
renovabl e medifdiagre of the %Fef@b’e@ﬂ?f‘ ot hepweeanbisst Hsts apd ebipgyeatrizs of the

physi cal ;}Pés@ﬁﬁn%ntﬁﬁq& AlusdiHEd FSFRE a’a{ eds vﬁF@vn 1&13*1:.&9? SdchSis 99ch1‘3&§ y| for

each nedia Inserted Into e subunit or subun

can accepdermf)gngl gifenmtmneandfthemdmanbet hvé embpec'tfhe entry O of thedist Qihias twemnt ai n a
single o nt ept

mul tiple dﬁ’ Eget }‘?é‘df)énfﬂﬁg‘sbm fﬁc'al swﬁwt ﬁrt g‘?“ﬁ‘ g@q'rﬁ?ﬁ?h%ﬁ $ies as

t he 10unbesnrfl of the list 2 ae6@Sobiéct MEdligt 3, h&ﬁocihi&ﬁ VAN IR tatdNinSHe didgtanfbf a
single tige. In the case of,either a single nedi a subunit qr_ a nedia

changer JiBerRi4 thezsrpre theee obiectlisty thatare |3F58°‘Pﬁ§tw‘§h‘h56‘js'e%tb"é ABlyytwo of the
exist in nist@ukt' ﬁtmd mef%reeaﬁpécm q@oasiedwhrzh@s.nm blor@ Rk ®t of only the

1 ength and obj ect s, as described above.
For subunits tAﬁaﬂlum& @ath Q*Bet‘-t nmm mb@meaenmmades potiiopsind @artgpes, one

obj ect en p For tungrs, each of
Chbse. ob; edific pprions THEAEER <P Wil i 88D rweh® pofiih oML st of U
availbabl ekihd b ubjsttthatcil azamglrefefeneaﬂr vinis. ani[hebmms ean/hms:mmnhdmemfem t her
deconposed i nto, sub- s {the en I audi o cl osed-.capti oned -

text ver sPEIFiaed °bJ°°ﬁ‘St ﬁ“dﬁ?‘?ﬁﬂggp FecL e, ‘°1° i F'é‘“?: one asspeiated i ce

has an asesyiedt dseITRRE @ty didoSHe dlﬂ%ntrt?ﬁésﬂﬁ'%jeits associated with a unit. subunit or
t he conponent parts or elenentary streans of the

servi ce. B8 eBBYrponent that can be further divided into
subconponent s gl Jubﬁﬁié%‘fﬁ#e%ﬁ%&ﬁé %ﬂﬂ o ﬁﬁ& of bfikct! Ay tHRERms a2 sm le

subconponents. Thi's genera I erarchy nodel can "be cohti'nue | evel
of @t ai | phyaisal plece of mpdia.ohe assecifited objegtdist conains an emtnfor @ach mddmthae ior

I mpl enent at i rers_can_ f.urther fine thei.r own
br | vat o OB 1p e submpiy Fop SRR RloH 5B Secshl e bl e o medf Iiioel
devi ce. Insttwm donRairei sigglecsbired emBNt Forfsublifts psuel @ thangers. which ¢@niadeept, t he
vendor - specl Cc 0bj ect ljsts t@ve a‘?ﬁxadecl mal value in the

obj ect _| | @uitiplg,piecés of media. dhejobjeet ligt Wi coptain, py manyeriues3s; the FuBksr A

pieces of media that the subunit can support at a single time. In the case of either a single
25 media subunit or a media changer subunit. empty slots will require that an object entry

exist in the list. These empty object entries will consist of only the length and object ID

fields. as described above.

For subunits that handle live. non-recorded. data. such as tuners. one object entry

represents one stream of data. For tuners. each of these object entries represent a broadcast
30  service such as an available television channel or service. These services can be further

decomposed into sub-streams. such as the english audio or closed-captioned text version of

a particular service. In this case. each service has an associated object list that represents
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Wthin the preferred enbodi nent of the present invention, a dia
object 10 WPP¥#B08dscribes a certain kind of media supporteﬁ&gg;/g%%ﬁi t.
The supported nedi a obj ect li st does not describe a piece of nedia
that is installed in a subunit, but describes the type of nedi a that
can be installed in the subunit. A supported nedia object list is
illustrated in Fi urng. The descrj ptor Jen%tr}{j t th

par ent _obj edde JoryIoneny PAFY Of Elempmary Sireatns ofihF SerFige  Eagigomponent that can be,

- described abgwRr difidednBERRbcdipoRsRP Rl RileRdisdclatdabjdt Ritdorchibdeai ns a val ue
15 representing the nunber of different types of nedia supported by the
particul ar sultsomponents. This geregal hisgagely moded cap g¢ eentingedyoanyilevel piigtail. @

pl ayer suppqrts i dia.. . . _medi a_type fields

i ncl ude i nf SPé‘FﬁP‘f‘%ér)n g fe%‘é%?‘é%“é‘“%‘?%&ﬁ%&? t"’eﬁ‘wrg‘g%%‘&’ h the DVD/ CD
pl ayer ®£xanpl e, Mutfacmrers tasofustherpiefine theirsohmaprivameobiett tipesandolists each f or

DvD and CD,, 20 . . An opj ect descriptqr r senting the

fields of i SPRFRERIIREQNEYrFPESKVR device. E‘J‘ﬁga Weﬁé&%ﬁgﬂfe&{ig{/ﬁé PR d i s

i 11 ustrat ed jhynfibd) Whevdhdorl §Rcifib @6jelt 168 havB al RRaHebirdal G4lte in the objectCifttgpens a

val ue representlf%t he total nunber of bytes within the entire nedia type
0

descri ptor. figkk Fhrrs yilbbe describeddglow.bes the type of nediumthat is
bei ted. i i el ' .
g S0 0 gy e o BRS¢

nunber of bytes
t ype_dépenddist désodfitas nadertain Kindbfimedia suppeged by a subunitnfle rsappoaed triedia dbject

specific to eagh ty of,, medj um suppor.ted b e _subyuni.t .

Wthin the dﬁbﬁ%ﬁs bt dssREbR MRS °€’F‘E‘ﬂﬁ8‘abfse!§§ﬂ§°gi if PPy, butdescribes the, tRe
medi a Obj eClof media that dadhYe ihdiflleddR thel Bl SA&Tsupopicd nedfa dtjet MRAE Bluddtedhini S
actually installed in a subunit. An installed nmedia object_list is

i 11 ustrat ed Hignreidgihe descripres_lgegibrnapmbiobiesn fithidrand pareo AbIsst ey _iddields are
| H . . . . Th
val ue repr e?? r&{eéeﬁge& %?ov@.u e rnuglfgglz%fa_r ?Lgiﬁgﬁédb]h{eégg[af’fg é{srﬁcl@ Pdn?éliﬁs 4 Uathe e

parent obje I'st 1 t o “éhtry_1d el ds are as
descri h&d alrepresentlingethe atualbenefidifferest txpésexf nhédid shpported by the paftioelassubunit| ue

representing,the nunber., of, ayail.ab Lats . wthin the subunit which are
currently fif9f éﬁa’W’L‘f"ha' ﬂ’g&?la‘f“\{ﬁofélg%m% PR ﬂ??gﬁ&ﬁ e %‘g‘f b’ PFY UMknown or
unreliabl e, gubgorted media (@belffeldy inblude inf@mbatérmbiTEi tapes DI sbppeted medid. is tie

hexadeci mal val ue of FF FF. The I nstall ed _nmedi a descri pt Of B’a@ds
each i ncl udeDVRGR plavetorkample. Serefe 440, SYRPOFER BRI SYpe; gqges, one eachhfor DND of
medi a i nst al hn the subunit. 5 An obj ect descriptor

representing the fields of information within each o
i nst-al 120dnedi adestr ohjeardesdriptod répseseitingshe fields of mfetmgtion w@hinRagiendi ng on t he

type of | nstal.l ed la, .this object descri L] | V, t | east

one associ at sé‘ap‘gtﬁge’@f"él?ﬁ%‘fen@%ﬂtlga’i“H’lt'lf?ged " ﬁs:ure g'| ﬁ@g rsﬁéé:?flg cgﬁﬁrlatl)eggfﬁ %@

di screte pi esontainafa vadieotepiebdnting ez thiabnutkiskr af bires withimtht entira nfébia type

obj ect descriptor will haye a Ii?t of t_ge &lracks on the CD, Each entrx wi ||
be a track i19pscriptorgcthermediyp type field descrives the typgof mpdmnm that s bgipe supRarsds | d

Wi thin an i nphdlybedepidid RIS FelddRffins RROAUMRALAbREs Fithin the  val ue
representing thé total nunber of bytes for the entire nedia object
descri @Sor. type dependent_information field.” The type_dependent_information field includes
information that is specific to each type of medium supported by the subunit.
Within the preferred embodiment of the present invention. an installed media object
list includes the descriptors for the media which is actually installed in a subunit. An
installed media object list is illustrated in Figure 7. The descriptor_length field contains a
30 value representing the number of bytes for the entire object list. The parent_object_list_id
and parent_object_entry_id fields are as described above. The total_media_installed field

includes a value representing the number of available slots within the subunit which are
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attributes field is a set of bit flags used to describe the status of the

cor r esponslong/gisece of medi a. Preferably, the | easPCHU§WOISPIRant bit
wWithin the attributes field represents whether or 15 not a piece of
media is installed in this slot. If this flag is set to a |ogical high

vol t age | evel, the nedia is installed. Oherwise, if the flag is at
a logical |ow voltage |evel, the slot Is enpty. The second | east

si gni fi camtretmly filled With mddé. alftthe baloeof inswallel media és enknewntoe uhrelialde, the

not this rtigular piece of . lads, curren el ect |sflag|s
et to = Vel in fhe el hedis iniGlef sl A feRaderina® SulE af FE PR _
Ot her wi sépstaffedt iaednaldtgcﬂpsoraﬁel@s ¢a08 liohlde! iRf¥mAIdnSRL a lce¥@pondifl one oftthe nedi a
is not selected. The third least significant bit within the attributes

field  pieces of pdiadasialled A dhe\@IbUBR not this particul ar piece of media is
recogdabl e an o a | ogical
hi ghgvol t age ﬁgf/gi?}?&t eg@%‘e&élr@ﬁesemm dﬂ}elfgiétl)ése&m@ eét\%g sdg%hlﬁ? thhh flag
is at a |iogalies] medin destriperefidlé veillustrates imgddgure i8s Dependinglofiitieblype offhe fourth

| east sigpificant bit wthi | butes field.represents

whet her dpsAla i ARt ispispridl bve s ekl ong foratel et BBl . 1 ¢
this fl aginfoimagdn ddudtheaijiceas Bhb@ibmﬂfommnl @bk mddl¥e Fordixample, a CD |
normal |y nodi fiable, hut has_been wite protEcted Q herwjse, If the flag

is at a mq%épscnptor will hayeop ligpfitheygacks gy the CRe Fachieatry svifl be affacke

profgCt edyesdiiffior, €mai nder of the bits within the attributes field
are reserved for future definition. It should be apparent to those skilled
in t HBheaspecificationt langth dieldowithintanfinsiglled cuedialobiedt aesvsiptor ebytaips a

confi gur h rOpE | ner st.a der to
descr b T epRberihgte BBR RERSLA A for el RRGhediL HpiEh Hebermich. i

-10 - attributes field is a set of bit flaghasetias gem& &ie(mtw' dfhthe corhedpondirigapieccofmedi a

obj ect descr. ptor_. each r esent. val yes e length of the
rech um | R PeIHAD Hio ST SeRTISa: SHaP Rl A e Bpliaemistents Whethe o

recqsded ﬁ’&taapxer thédid kseinétmeal inaRis 8ft! I Misl MAHUS Betab atlbg mggwaﬁaa@t is .
avai |l abl e record g purposes. The reserved field is reserved
for futur bVQIpﬁL@l medigisi ingtalledy e@ erypisey if the dlag is at a logisal lgwavoltags lgvelathe slot
hexadeci nple u ngecggd least si rtzﬁcant bit w1 EP&&&E‘:&L?E&& Qeﬂr&s@htg \We{hm' P the
mstalledrre I'a object descrlgp |ncuesa epresenting the
nunber of ndtythispattivalan giede of tmisdia is herranitly|selectrd. 1fi thisdlagibsettto lal legxealthxgh eld

i ncl udes t t|t| f the.particul ece. of

type. depetoliast i1vef o mprig et Glbeires .8 AR 8 ayBMee) o yolies Ietttuded
Wi t 10N t hehetryi@dia thaine elediéd. | Tho it lean siphificsht bRheithi the attributes field

t ype.dependent i nformatlon field contains_in ormatlon that is specific to
the type BPreseRis yvhether or not this, pé@éwpreaxegeyogrﬁ i3, Eﬁ 15eqrdghlg aRd can be modified.

The obj ecyf ﬁﬁSSﬁagrieqéi' to A lofiBA BELISBEe 1QXEMd ABdih I MBEiYiabls €TOthervRE. if the
situations where t

flag isat a loglcal low voltage level. the media is not modifiable. The fourth least

significant bit within the attributes field represents whether or not this particular piece of
25 media is write protected. If this flag is set to a logical high voltage level. the media is
normally modifiable. but has been write protected. Otherwise. if the flag is at a logical
low voltage level. the media is not write protected. The remainder of the bits within the
attributes field are reserved for future definition. It should be apparent to those skilled in
the art that the set of bit flags could alternatively be configured in any other appropriate

30 manner and state, in order to describe the status of the corresponding piece of media.
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avail abl e i %(ﬁgggstobon varies, either fromtine to time or frgmrRRG05051
i mpl enént at i another. Attributes such as the nunber of tracks

~on a CD or the nunber of segnents on a 15 tape will vary from one_pi.ece
of nmedia to the next. The nunber and type of avail abl e services
over a broadcast service will also vary over time. Accordingly. the

currently a or ma.tl pi ece of nedi a or
services can be &8% Yel hlatt?ﬂ‘fsu‘a@ﬂ B R ?egnme&a bject d8%“]"8§° b represen?values
Preferably, fdrahe fengihveMhé wiR@iuaf intidhis Ml midteni This agth does nﬁt :spzteseni
pre-defined object 20 types and ob{ ect lists. For exanp a CD changer
subuni t, su&ssordedidata. by is thervgial acegssible length of \he 'P“B‘l"éf‘@(‘é’b?‘ﬁi“ h‘ﬁ%@fan obj ect

li'st that C?&Bﬁ}é&pﬁ&{ek efraé Qers fv@& ﬁ lﬁfxs tIGved ok Fnbfek %caugﬁ'e Preferably, thT:ype

attribute for |ca at It contalnSOJect escriptors f
renovalil e meekesved field hasaﬂﬁadsemmhwgiubyfa@t Obj ect in this particular Ii st

I ndi cat es t hat | S .a SCLI P vab medi g.

Furt her exani nat &Bﬁtgf q?’t’t@ ﬁgfié@ﬁ“’bﬂ‘fﬂv??nggérﬁd? Qest d?sf: ! rg'c@B by azc? 25
descri ptor. r&ﬁssaﬂ&ﬁg the nhﬁ.baoc&%ywsendmee etk the e aegdield UPhNtille tdxaticldand| es
different types of dira. such as CDs_and DVDs. it is gsmble to

have obj ect terbuges fthst titlesoft the P@'Flwlﬁfrl@?ﬂc ofyipsslaa.  The type_degendentdength Beldedi a i n
the same obj (f&de% bR pu niﬂ:feg tof Pvgse mfllud d wnhlg thehtgp::r Q@ﬁg&ﬂ&ftqgfoﬁqatﬂfneﬁéi@f ithed

val ues for t ] ec _ _ d an espondi ng type of
list r#pres ev;teedbpeadeat iitformdiion tfiell ¢ontairsanfoonationi that is sgskific to the type of media
TYPE OF LI ST ENTRY OBJECT _LI ST_TYPE VALUE

renovabl e nEEATESepted by the object entry. 00 01 broadcast stream

li st The object list model of t8®)pfegent invention is very useful for shtlidﬂiads?@liére sl eam
conponent |i st 00, 03 t ape

segnment | i stavailable information varies. either from time toigeper from one implementation to

tape area | ' ﬁher Attributes such as the number of tracks on aQ,Q) Qﬁthe number of segments on a
di sc contents 10

subuni $5 | i sttape will vary from one piece of media to the next. Tb@ nmlber and type of available
preset |ist
play |ist

broadcast ev®filabld mformation on these pieces of media or serviceO€an®& easily included within an

control list . ) 00 OB 15
’ object list.

services over a broadcast service will also vary over 881e83kccordingly. the currently’

Preferably, for a given type of unit or subunit. there are a set of pre-defined object
20 types and object lists. For example. a CD changer subunit, such as the CD changer 20,
will preferably have an object list that contains entries for each of the installed CDs. The
type attribute for that list indicates that it contains object descriptors for removable media.
Membership by an object in this particular list indicates that it is an object descriptor of
removable media. Further examination of the object entry reveals that it is a CD object
25 descriptor. Because it is possible to create a changer subunit that handles different types of
media. such as CDs and DVDs. it is possible to have object descriptors for different types

of removable media in the same object list.
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vendor -specific FF FD _ ,

<inval i d W©:99/48089 FE FE PCT/US99/05051

<reserved> FF FF 20 TABLE 1:

PREFERRED PRE- DEFI NED VALUES FOR THE OBJECT LI ST TYPE FI ELD T

A renovable nedia list has an objectlisttype hexadeci mal value of 00 01 and

contai ns object descriptors for renovable nedia. such as CDs. DVDs,

m ni - di scs and&he preferred pre-definndsvakies fior thé objgptelist_wpd ficlddod e memdingst has

an obj ec; o?thslt%ﬁ %ﬁé‘@%ﬂlﬁ?&m&’ﬁﬂﬁe tcﬁﬁwm .00 02 and contai ns object
(o] o

descri pt ast Sservices err] and Di sney A

br oadcasf— T CONMpoTent 1 s a0
of | OO 03 dﬁtﬁ@dﬁl‘&'ﬂﬂ% el errent ar

br Oadcas BT VI e A Ld ._—————____'__—*-——.::_—::_—___ '-:_—_—_'________ “ﬁ#;_ =

hexadeci lm- val ue_ofrmaybigmdiadisid cont ai ns segnent 00l Jascrj ptors f a
t apes bas¢d pi ece of weaminarmbut ape area l{i st has an objeet |ist_type
ind of [ e mdut ey g A
di sc confients |ist hedase scament list objedat |jist tvpe he¥atleci mal val ue gf 00
06 and cg¢nt ai ns obj ectm,,ggs@‘rl ptors representl ng t he 00 05 tracks or
sectionsffof—a drsSC-Dased prece of medra. A subunt T Tst—iras—arr
obj ect | ilst—type disc content v adecinal vdlue of 0007 alf# contains ohjedt
dest@ipt ¢rs representlmgmtl-he subunits tHat 00 07
- 12 - ] olREE UP @ unit. A preset 'l st h@ﬁsan .
Obj ect _| [rst—t TypTTrUAaucL,l met—vat-ue—of—0G—068—amd— cont-at1s Cu]LCCt
descript@rs representi m*¥reset values such as preset®®ations on a rddio
broadcast event list 00 0A
control list 000B
15
vendor-specific : FF FD
<invalid ID> FF FE
<reserved> FF FF
20 ERED PRE.DL ; . 2 '

A removable media list has an object_list_type hexadecimal value of 00 01 and

contains object descriptors for removable media. such as CDs. DVDs. mini-discs and
various kinds of tapes. A broadcast stream list has an object_list_type hexadecimal value

25 of 00 02 and contains object descriptors for broadcast services, such as CNN® and
Disney®. A broadcast stream component list has an object_list_type hexadecimal value of
00 03 and contains elementary streams or data streams of a broadcast service. A tape
segment list has an object_list_type hexadecimal value of 00 04 and contains segment
descriptors for a tape-based piece of media. A tape area list has an object_list_type

30 hexadecimal value of 00 05 and contains area descriptors. explaining what kind of
information is available on each area of a tape segment. A disc contents list has an
object_list_type hexadecimal value of 00 06 and contains object descriptors representing the
tracks or sections of a disc-based piece of media. A subunit list has an object_list_type

hexadecimal value of 00 07 and contains object descriptors representing the subunits that
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tuner. A pl has an object_list_type hexadeci mal val ue gdr0yofdSosand
cont ai hs obja’é’é’[s's";‘{'go89 descriptors representing an order of p}lc&ay of tracks

on nedi a being played. A broadcast 5 event list has an object |ist _type
hexadeci mal val ue of 00 OA and contai ns object descriptors
representing a list of prograns available on a specified service or

hannel trol Ij |
of' 00" OB ancekimAe, i pieps sl A o beiedl B dype ek IRTIRR OB 1€

i nterface cogdnidthsSolett dBLrigRdYd ﬁ:?reséﬂﬁﬁz %kebttmatuek isBi¢h asSpreset stationa@a@gadibl e
froma unit. A vendor-specific [ist has an ob t |IS}068§) ‘{}exadem nmal
val ue of 10 tuner. F& pigy ll%éla%é% ePIPB it IRS xadec ma value o A0, eAntaIRsS QIR £ | of

obj ect descr aélg{,%o{g ya%n éﬁsfd%{ioeﬂwaf FRRS oR imdaliCodMeBRRU. A broadcast

i nvention is Igure 9. The unit identifier object descriptor
cont ai n$ event listrifag lalm_b]ecmlxsjetspfr héxadegirnal alwaiof 0819 4ndscopjains abjeghn. The

nmb f _object. |ist it
descri pt o cORFEPHE Tprssioiee Pt bdrermy 2vaiabil g PRl et o) Bihnel, A 1
are directl yc&tﬁo@ﬁéﬁﬁstaa Joltict listeerpé heNadécimdlNAIRLITWO0I 0B drdsdontaths Jobjeuel d
contains the I D of the obj ect list V\/mchlgcludeﬁlth unlt

obj ect ent ri descriporstgpresambng thesuseiohterfacroepnirlsion; the drige; The su it
model nane | eg&g&lﬁgﬂoﬂpgﬁh?aﬁevefnﬁﬁj L scifi &'k{ay ah QSJe&enﬂttbp@l@iade‘éﬁal inluE e

nodel ane assigned to the unit by the nenufacturer.
manuf actQur er FR&R a dselngﬂbechahbve manuf act urer nane fiel ds speC| fy the

| ength and text of the fact ur u

user _assi gned_nané ‘f"éh’&?niﬁ[}%ﬁagjﬁ}é ‘fes‘%ig’gﬂfé’ﬁﬁb“ re}errec?ex% TtIOfthe rlej-s)serenr to
speci fy a cusivfition is illustraitd ik Fidurec The uiiit identifia dbjchddscmitmtam‘s the unit.
This is designed for those situations ;ﬁ\f g‘ang of, t esb%a .t&pe of
devices are Mpﬁ@f‘t@§éds%bt% the #pi aad, ROReEANRY | he pmber_Of_objecy I "ﬂgl‘h €

custom nane. $ vAINE répPisEHifg TR BumbER 8f object lists that
unit_type_ der‘)lgﬁgen ﬁ?ylj &gtdﬁﬁe& Sglﬂfrﬁ%d)}%evﬁ eé#dégnt |gnf or rr“éltlon0 fcellc?s

within the uratet dmny attached enthisf de@:rnpm} clde sy ligridr ! Beldicantaing tedDhef then

whose for nat ents are e t:

unit, as speé} %@5?6’@" ’chf}ﬂ?s ‘ﬁ$y‘%§“ ¥ %gl%‘g &ﬂrﬁes for the sl gu ac%dl}}{%s
dependent | eMielinaiel name Ui aridmodit nrmddiddsrsbenifyethe tengthi antl dext af thefmodelise
by the manufacturer "of the devic subunit identifier
obj ect descrl‘ﬁﬁt”@ras%ﬁ“"{]ﬁ‘éﬁﬁr‘é'f“ewgﬂ %@ﬁ%ﬂt’mﬁfnaflﬂéaﬂrreéé’ml i hid

| nvention is hidueRiukd! fithd ﬁ'elEsi §paciey the lenpftParfiiestniftthd fhemifhdvires ofolhf @fit. The

descriptor contains i bute information describing the subunit

and- i t s2@per axschaSSIgﬁere_nareadmﬂﬁt @rrd | ysengesigned apgge fields allow g yser 19 sperafy<a Bstom
I dentifier ob t SCr 8 K of

byt es used fodﬁ%m@%gsd@r#gtt%?ﬂgiﬂﬁg ud?et}{éﬁjl g Eﬁﬁﬁiro%b({;?ﬁgﬁgf E@? flsel d
contai ns a vavhea many of the¢ ameets'pabf d@tdcklererbﬂdgersed)ﬁvnbim thcsanhd stworlli rByct |y
associated with this subunit. subuni t,

there can be 2WOWINEA fusiafy, nameeac g"d’(’:“ﬁ ggssyfggpd gﬂBWBPP@He é%g ; Talled

nedi a, as desgd Red @p&ueu lehgth %n@hﬁl@ ) 1fRS&dpahdeni | mfmsaaofmeld@ wvithiethe uhit
|ists associ ated WT %e subunit. The object list id fields lcé_lgntaln

the | D vl uesxdwxﬁeeabmctdresqrm@rézeste@ ipfogrgation whost et ind qogtents arg, speeilis ip At
dependent | englfe A ype iRkt oS PRERELBY A \BiBbE Beld! ITHedS

manufacturer_dependent_length and manufacturer_dependent_information fields are for use

by the manufacturer of the device.
A subunit identifier object descriptor of the preferred embodiment of the present
30 invention is illustrated in Figure 10. The subunit identifier object descriptor contains
attribute information describing the subunit and its operation. The descriptor_length field

within the subunit identifier object descriptor contains a value representing the number of
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contain subunit dependent information. The .manufacturer_dependent | ength

and WORM8MBACt ur er _dependent information fields are fBFT/HSE/OSEY
vendor - speci fi c dat a. The object lists and object entries of
the present invention provide a general nodel 10 for representing”

functions and capabilities of a network of devices in a uniform

standardi zed format to denonstrate . the hierarchical relationship between
the represesused for this descripdroitmetureo nT heTpumbsh of cabjgct dists field) cartijine? valueri es
are used , eWl pported
rodi a1 Tepfeaffll 2 AR K8 oblak il Mecuy sssociatel WA subHRE Bl inenid

exanpl esthanybqamtés’ubmiedharerpheheattlaastmlisxﬁ subh e for|sisiosted ranld drisjatied entries

have been 15 desqri bed her appar ent t o t hose led in
e art PRGE- 1155 A8t of 5 &1 posivlf o e BPRor Shestlici SHATIBFGMERL ot | ons
for sthe gjs@Binil. | PlicSolfed 1RP)i® Fik1de Bbrithi@th@ D VilRedfo? %@dht of the associatefVeNti on

t han those descri bed herein. The present invention has been

descri be@bipgt listsy rfﬁlwbwééswéeréﬂm ARchsubunit_dependegtningormation ﬁnlgs details to
facilita Bk t 20

operati OE&%H%@ [ ﬁ({/egéﬂag{naﬁ)ﬂ%% re gér @h@ga Iérfg'l(a o&g'plg@h??@ enbodi nment s
and det airlapufacturer deptﬂdemteinforirmtimoﬁelidsnar;rtbedsei for Ivendot—spdcﬂi@dmpe of the

cl ai ns append ereto. parent to those skj in the
art that nodi ?&c&?%d?‘sr‘?&g %e%‘?fq‘ﬁgméﬁ‘gb‘ﬂ’eﬂ'é‘m provide a ‘"'e“?,’ﬂio &F f or

i | 11gst rardrcrepm&h@mmﬂemr&xurtepafbmmtohe n@fWdrk bf dédce8 GRR%unibrh he i nventi on.
Speci fi cal I%ﬂdlt w il be apparent to those skilled in the art that while

t he pref Sppdagdiped formatdayismonsrate e hissarchica Jelavonshipdsiwasn thesrepeesentedy

r epr esent,eayhiokS THhe WBleBCld LR &?éct Whiak 5‘re used Io reFx%EEinll Sidh ¢ g@é 24995 serial
bus structure, the present Invention can al So enented-to

manage ddwnmssubdehcas sippertedomedis.t instaliadrmedia and avaxlable services. While

;,éd' d ai mspemfic examples and preferred implementations of object lists and object en%e@lh';@e been

15 described herein. it will be apparent to those skilled in the art that there are other
acceptable formats and implementations for the object lists and object entries of the present
invention than those described herein.

The present invention has been described in terms of specific embodiments
incorporating details to facilitate the understanding of principles of construction and

20 operation of the invention. Such reference herein to specific embodiments and details
thereof is not intended to limit the scope of the claims appended hereto. It will be
-apparent to those skilled in the art that modifications may be made in the embodiment
chosen for illustration without departing from the spirit and scope of the invention.
Specifically. it will be apparent to those skilled in the art that while the preferred

25 embodiment of the present invention is used to represent devices coupled together within
an IEEE 1394-1995 serial bus structure. the present invention can also be implemented to

manage devices within other bus structures.
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1 1. A nethod of representing functions and awgip kfﬁ@b/@sOSI
i nfor mati on V¥4 work 2 of devices conprising the steps o

a. accurul ati ng data about the functions of the network of devices_ and
the 4 avai l able information; and 5 b.

mai ntai ning the data in a standardi zed hierarchical relationship, wherein
the 6 st andar di zed ({J&.e,&qu\ﬁ%i cal relationship includes
object lists and one or nore 7 associ ated object entries
representing a current state of the network of 8

devices, each object entry representing a representative one of a device, a

9 We Claim:  function and a pi ece of information. 1 2.
The nethod as claimed in claim1 wherein object entries within an object 2
list refer to associ ated object lists. 1 3. The net hod as

clai mediin cl.aim 2 whex memoﬁroérqinq:semingl fusdtions erd zbagabie pifomwtios yn 2 networkof
standarq fie gfdfq in a header and O%ﬁ nore object entries. 1 4,

The net Hod a V%?F?Tﬁ?f“’?‘?f"@itgf 8BS ®herein the object Iist includes a 2
referenge to a pg ent zbbymtulatin ]gjdata aboft the functions of thel h@woik! dfidvieés dildahéred in

claim4 wherein the network of devices is an 2 | EEE 1394- 1995 seri al
bus net %or k. 1 @vailable informationTiged net hod as clainmed in claim5 wherei n

t he devi.ces are di o/ i
net hod gf repr es%tl n %@%‘ghg%% d?at?l g\ﬁal ?ﬂ%l d }Iner ocPlncéltﬁe%)aﬁo%Rl Whetem mﬁ
of a plérality of dewmdardaad)h:emrcixy:at l'aéats)nsims irgfudeRobject lists and onaor more

accunul z;ti ng data about the functions o ces ﬁ(n the 4
I

“avai | abl’e i nf or mat i on:2sipciated object entrigs repres%ﬁf‘%?&?ﬁ?qﬁmieh%eg%f‘%{w

st andar @i zed hi er ar chidediced. @hchl b6 Bitby repfeednting att&ﬁ'eﬁntanve one of a device, a
standardi zed hierarchical relationship includes a plurality of object

lists, &ach function and a piece of information.
2. The method as claimed in claim 1 wherein object entries within an object
2 list refer to associated object lists.
: 1 3. The method as claimed in claim 2 wherein the object list includes a plurality
2 of standard fields in a header and one or more object entries.
1 4. The method as claimed in claim 3 wherein the object list includes a
2 reference to a parent list.
1 5. The method as claimed in claim 4 wherein the network of devices is an

2 IEEE 1394-1995 serial bus network.

1 6. The method as claimed in claim 5 wherein the devices are audio/visual

2 devices,

-15 -
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7 havi ng one or nore associ ated object entries grouped
t oget her W@ 99/488®sent a 8 current stat ePQ'ﬁ/Uﬁ?@s‘%étV\ork
of devices, each object entry representing a 9

representative one of a device, a subdevice. a function and a piece of 10

i nformation, wherein any of the devices with subdevices includes a 11
subdevi ce object list with object entries representing the avail able
subdevi cds 12 A method of representing fusictionsiand dweilable inforgtatidh in a network ¢,
proyi di ng- t .2 _dey] 't e network of devices when

reqéest e%.a&%TW gfg&l&s cg%p?gnmhf e,Q:so ‘hod as clainmed in claim?7 wherein
the3obj ect |ifts iechrdatine ddtaabdut the tancnons of tlﬁtx&mkdaffdbﬂbﬁsanwmé'll n a
heager and one or noje object entries. 1 The met hod as
clafmed in clai m @VaiRhleHoDBeR: entries Wlthln an object 2 list refer
to gssoci at ed, obj %&nhﬁxﬁﬂ%the dath in a sta}xgardlzed hierarchical Qﬂaﬁ@k%dwﬁ&eﬁltﬁé med in

claim9 wherein the object lists include a 2 reference to a parent
obj éct |ist. 1 standardized hierarchical rgipgonshipHoeludas acpluralityoof] quest Listsn each

Wher7e| n the net wor k f &%Vdrciﬁgre a?sxagteg 0 al'emt J:n'?rEé Oéfgl? L}:djtéé ihef (s 8‘: feﬁ?fgt i ons

net wor k. ai’ epr
and gavai | abl e I nf oguiidht state wf the serwork o?devxccsneiohwujecoémﬁbehepm&tmgmprl si ng:

3 a. means for ac unul at i n ata about, the, functigns of the
net Wor k of devi cesfepresentative one of a device. a Sub e fdunclion pagdhp @1CR 6y rat i on:
andjg 5 informatiof! vﬂﬁ?éﬁ Bhy bfe Gevieds Witk Q&H&Eﬁgestﬂclﬁ&% areans for
accunul ating for naintaining the data in a

st akldar di zed hi er asubdéied objedt éltsﬁ witks pbjgct aptries genresenidngstha pyailablezubidevices

-1 within the device: and hi erarchical relationship includes
object lists and one Or nore associ ated 8 obj ect entries
reptdesenti ng a curprewnidirg the datafto ahievioe tvwishinkthe hethewk of devieeasdhen requested.

1 8. The method as claimed in claim 7 wherein the object lists include a plurality
2 of standard fields within a header and one or more object entries.
9. The method as claimed in claim 8 wherein object entries within an object
2 list refer to associated object lists.
10. The method as claimed in claim 9 wherein the object lists include a
2 reference to a parent object list.
11. The method as claimed in claim 10 wherein the network of devices is an

2 IEEE 1394-1995 serial bus network.

12. An apparatus for representing functions and available information within a
network of devices comprising:
a. means for accumulating data about the functions of the network of devices
and the available information: and

b. a controlling circuit coupled to the means for accumulating for maintaining

- R Y. S S PCR N R

the data in a standardized hierarchical relationship. wherein the standardized
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9 . object entry representing a representati a
device, a fu‘%%l’ P/4308%, Fﬁ"‘gwﬁﬁg] 1

nd a 10 pi ece of info tron.
- 13. The apparatus as clained in claim12 wherein the object
lists include a 2 reference to a parent |ist. 1 14. The

apparatus as clainmed in claim13 wherein the network of devices is an 2

| EEE 1394- 1995 serial ,bus network. .. 1 15. . A net wor k of

devi ces‘coupl ed t oget H@FMFIBFal\é\g?ﬁ‘ﬁPﬁlP‘Eé‘ﬁl‘_&?s Bg'F%ébsﬁ_ anfl ono or morg;associated
conprisgng: 3 object éhtries represehiip?d tirYenP bta@ it ferwortiradvit@oeiger for
comuni cation; and 4 b. ~“a plurality of controlling circuits,
each wi #hin a corr esp@hiFreNtdopresentingoz representative one of a device. a fynetiomandtai ng
data ahlgut the functi . respondi ng device and 6

i nfor ngtel on avai l abl e?’%r%?#f'ﬁgeﬁ'c?g%ce, wherein the controlling circuits
also 7 mai ntain the data in a standardi zed f or mat

I ncl udi ng obbgct | i sts_and one or re.associ at ed

obj ect &ntri each JBf QRPAES ?sy"l?s‘g’ﬁﬁié%éwc‘? ng Wherethe RIsELIiSS Aaciyde a

one of a subdfiice o & phiéRchdon and a piece of information, 1 16.
The network of devices as clainmed in claim115 further conprising a
plurality 2 of nmenory circuits. each coupled to a correspondi ng one of

the plurality, of contrell| ClLCUl . 7, . The
net wor k of d%‘\'/i ces as ¢ aak) %%%fgsl & ((::l?lglle?rﬁﬁl%}a%el% é’%‘ ﬁref%tg%r’l’gttw\f\’& pf dgvicgs is an
devi ces2i s aAIlEHFEER411394 sdrtd bus retvatk. bus net wor K.

- 17-

| 15. A network of devices coupled together for communication between the
devices comprising:
a. a plurality of devices coupled together for communication: and
b. a plurality of controlling circuits, each within a corresponding device, for

accumulating data about the functions of the corresponding device and

maintain the data in a standardized format including object lists and one or

2

3

4

5

6 information available from the device. wherein the controlling circuits also

7

8 more associated object entries. each object entry representing a representative
9

one of a subdevice. a function and a piece of information.

1 16. The network of devices as claimed in claim 15 further comprising a plurality
2 of memory circuits. each coupled to a corresponding one of the plurality of controlling

3 circuits,

1 17, The network of devices as claimed in claim 16 wherein the network of

2 devices is an IEEE 1394-1995 serial bus network.
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