;e3erDL(6Trl xJ9 July 2002 METHOD AND APPARATUS FOR REPRESENTI NG DEVI CES AND
AVAI LABLE | NFORVMATION WTHIN A NETWORK OF DEVI CES USI NG OBJECT LI STS AND
OBJECT ENTRIES FIELD OF THE I NVENTI ON: The present invention9rjglya0eg to the
field of providing information between devices 10 in a standardi zed fornmat.
More particularly. the present invention relates to the field of providing
i nf olr mg]tl OP repr ﬁS&SETH@DdRMDC,eBPARhwUS RO REPRESENTINGIDENVIOES®L | 0N

avail abl e fromthe devic n.a CKGRCIJND OF THE

| N\VENTI ON:  The | EEE 13943*%@9*‘&5%@%%9?@%@%% fd For A 1-High
Performance 15NTWOR OFEPERICERIFSING OBIEGTLETRANONOBIBCRENYIIESO!

i npl enmenti ng an i nexpensive hi gh-speed serial bus architecture which
supports both asynchronous and i sochronous format data transfers.

| sochr opous [ete o apsfgngENaienreal -tine transfers which take place such
that the tinme intervals between significant instances have the sane
duration at bot hThéBresens frygationirplgieniodhe 8eldiof piyidingpinfoemptasrstweemdevigsacket
of data traﬁ§fa%faﬁé‘é§dxhépfb%8n%l:%bar‘u§ul£r'i\aﬂ§:fﬁ£séxﬁqwcﬂubx’? Ri28Mo eMRidP&" | 0d. An
exanpl e of an ideal application for the transfer of data isochronously

woul d be fr @fevading aéma@%rea@ﬁewaﬂ devicsp-ghsisfappbikiss andindornatiemavailehly der
records i maggsn #RUSRLNES: dRdargdveRmhite data in discrete chunks or packets.
The video recorder then uansfers each packet. representing the i mage and
sound fdBcorded over a linmted time period, during that time period, for

di spl ay by tdeck&keving of -gqg INJﬁ@TI’dﬁEE | 394- 1995 standard bus architecture

provi des mulTTplre channels I'sochronous data transfer between

applications. A ShxIEEE 1@%‘rﬁ%lsmn®n® 3% 9Bb Sandand Fomp tihigh Rerfadmazeet 0 ensure
reception bysdtihesapnE AR ﬂté’r}lﬁloﬂﬂ%&nﬁz@& 'r&n -Em:r?tmilalnqx‘&ﬁéﬂéh%'hﬁ)@espge%%haqat' ons
to sinultaneousl =~ transmt 1 sochronous data Across us ucture
Asynchr onousus prchigdcture which suprads both asinckionons andaisetheenonpformati datagranbfersh t ake

I t
B T T
f or i nt er corinteryais fhgtwiey signilficaie wistiness hanerthdhsamerduvatidh aybath thei apsmiging lahd

connect on. gl kil 1988 SAANGIS GRLEAsE b Bl hALERLARGLT O the

applications I'mna an application to convert
di gi tal dat awrotimepéring. den exampiecrfaniideal applicatios firtthevansfer of data h»eclbu@usly
i ~eemme M\~ 0 9”.9“ n
w il recei vcel %’%F? Pl%g’a%('dgo rggor ﬁ{;aggéjs r,],('}{g{ anat ‘gderod’% re(ér'}&aﬁﬂ%%,&%g erefore
not be 20equisouutistand smvdtetdaanald(sgetda:hwﬂds or gackets. aﬂ'hdmdao refbtderuh«bi mansfeqsw red
by the | EEE 9 nda i zZe her

bul ki er cableézg? % %greté%‘rt\'n%({:l}% '?3% 5‘8 so'sr@ergcm@ VI'ces ﬁ'glg% {)I%e gcfd) dy lg'ﬁ‘&
renmoved fr oﬁhgﬁxnﬁeﬁ@od 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 intertace 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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1394- 1995 bus while the bus is active. If a de~~ice is so added or renoved
the bus will then automaticall~~ reconfigure itself for transmtting data

bet ween the then existing nodes. A node is considered a | ogi2dily@ff2ty with
a uni que address on the bus structure. Each node provides an identification
ROM a standardi zed set of control registers and its own address space. 10

There is cur teRbdpindindiAGkre@fiviay apgliRRlon WillaB&EaNHgite HRE dond @€ bid) hbOhRbY
representing the available devices within a network of devices. their

capabi | i ti es deiacnd el shesefprgtiob be FrABeFatc] WA Analogrdptade igiial dan. cHie qgble

provi ded b~~ dh0sEod@Y IIELE -13Y4-1 Y5 ALV thift WE Biz@ SorAghrddGE Bk kil 95
serial bus network.” in which many different types of devices can be coupl ed
t oget her. it c#blesdused oaonrect suchdewipise Reycee pineleciided ard wmevas fram pedEER t he
devi ces and 1804 (oQryBL bR yRVAS heRbiCe. | I NE i HSVAdEd birefhoVdY nner in
order thﬁt th?gs Pjn?or_ mat ?ﬂhh%canli%l rovi ded to the ot her 8eé\}£| %gémw hin the
net wor k. For ther amponaticaflp recanfigure its nrensadtng data datwepn Ihe dhenaayisiing nagles.

br oadcast sen~j L; 1 -t [ bk r esent
the currentl 3‘ 'léo\(?g?ﬁ égt?)’llnggﬁg%g%g::{gaél‘:\émgg%tlhcde@?uﬁ atgd{e?ss%e%ibgﬁi@gﬁpebeﬁgé ovi ded
t 0 ot her devinodesproiNiestaniidentieaiiod R@Maa waydardizedrsef efravhiyolrregisters amt it¢ bnen
devices. 20 tzpdenitsrS Sczf%g)abi lities and the information avai-lable fromthe

devi ces whi cA"can be ‘provi ded between the devices within the network.
SUWARYI@F THE | NUiehTisGhirreSly] 2tk bf stagialde cheais aad tmeghwids fersinjformiy depreaenBaper al
hi erarchi cal j,nodel .for repr ti f [ L (N of a ,
network of dévi aéglgablien&éwﬁ }vﬁ%r%%nse? a%rgg’rf 3?‘5@%‘ 'ﬁg?ﬁ%@ gm%gsgg’gﬁ? % Vt"ﬂﬁzfsbllests and.
obj ect entri édomragon sedsetdces ayhichsantbe pemiiddshy those dievicese sWitlsinipmentosld saadi a,

install ed nedia ilable. services, Pref.erably...the devices are coupled
together in &%t ZE%% ?%933“9??@‘3 ?ggsr?eg Bus' ‘ﬁ}geh\/\gra"i’c‘?/d%reﬁ? Pess ogfdeHgific&'ége

wi t hin the nebwdedkogetiter. in sl desieablaniot Hai ableato ueprésemithe cdpabilidi¢s, ofitRcdavitenghduni t
obj ect ggscri. ors, ea{:Pﬂ regrr es ntdi ng a cor.fespondi ng 3 gie}/i ce. . Fur . devices
havi ng dubuniH&MHAR VRARle GiomaTF dREETY DHYMHUOrT NaBasr B oLqeE AL s nioragtintni ¢
obj ect |ist. cambd prdvidéd mUhel Bihkr ddvjices witHinsitié n@tvorks Foaekaniprfesetuherng a
correspondi nG subu(gi t W tlgl n the d€1~§ ce. FEach hsultt}uni t obé', ect descriptor
then al so ha$OHSEHT 1o SHFIGHFeretving ¥parcas geryiees Yy FIf VoS LB at e,

i ncl udi ng a wlegiable tte ebpresetit aheodrjrreatly hvailhble boadmstrsgrvioes in £ Hstrwhidhagie bt i ng
types of nedia supported, by thg, subunit and an installed nedi bj.ect 1i st
i ncl udi ng entPF‘r"é@Rr‘%Bﬁﬁ‘éfs%{%g i 'f‘c?l"ﬁ%‘{efld%a A ﬁlﬂhétnbnre?rﬁ%?“@ﬁ%ﬁ‘]'“éeﬁ‘r rently
install @ Wi tiincabdtlities BhdtHe infofifiatiod uatiable feap diel devioés whicly tali begprowdadi ces,

t he subunit ?’\2{ ect descri pt_%t}}a‘?s 5 ag associ ated object list, including an
avai | abl e selFMWEER thejdeyices Rithigy s eBA™ es representing the services
currently available through the subunit. The uniform standardi zed format of
the obj ect |jsts and obj  ec [ es of the present invention allow two
devi ces couplsémmw'l EEE 1394-1995 serial bus network to
%clhange [ m;I or mat D6jecd IRG! dadioBfect hﬁ:cidfs ﬁrr]@.am;e@géﬁeeq ﬁi&}zﬁﬂiri]cal old f&ﬁ@pr@?hﬁﬁg,es-

n aggor ce with one aspect of this invention, there i.s provi a
ot hod GF e PaR M SRGHES B8 MENETYS R © 3 Y BRABr R T UF K of
devi ces conprobfeciigits HaGB[EL @itriiddGiréladed 1o FepeeserR MBViYesA§ubBEGcedl supfdied dRiliaCes
within the netw?rk of  devi ces, about the fun?ti ons of the n?twork of devices
and the avai '8¥ad msfigrnd araiable SHNcR; REEfranhaha FrRYIcasErs cpypled RaHRF 0 A a

hi erarchi cal 1EBEats.ANGRi Brial\WE hetwdrk. Mehelfist Bt 86 \3des Wil the BLidbHORS Mchuded t he -
data includes object |ists and one or nore associ ated object entries

repr esent i ng Y4YiRkP HBih pbgst diste iRpludingeunieqbist ResorpieRs FAcerspresating pEgrewseondingry
repr esenjl Ng Rvic€PE&ESRIELA! haifheWBurfs. de 4R bEior d@scfriP{b?tii B6ocBd JuiPh SftnRf
information. In accordance wth a further aspect of this invention, there
is provided ePbiret idndeding pbusieabiepilesaringrs el repesertingia eomesonding sybHRit on i n
a network of g H{efb‘el-iE%f tE%g%%Fﬂﬁz‘; bﬁﬁ%/ dERARG! e Giso AE KB Rt ARhal N 2

menory at one or nbre O
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of devices, wherein the data includes the functions of the network of
devices and a representation of the available information; maintaining the
data in the nenory in a hierarchical relationship, wherein the hierarchical
relati onship of the data includes a plurality of object | ists,9 qc? ﬁ?vi ng
one or nore associ ated object entries grouped 25 together to reglw 8 a
current state of the network of devices, each obj ect entry representing a
r epr esent at i apprapuiates fingluding i ac suppartedinardia objech listuingluding emfties renressating

i nfornmation,

subdevi ce ob?’ééc}teéﬁe}iﬂgqlg\r%mx? ;ﬁortcc): g}@’c‘?‘g\e’sngﬁteéﬂi %b?lg%ggetf :H%:g%at h@gé\ﬁ gS? ?%‘%fdéng
subdevi ces wirtiiésreplesertiagiinformatich pradabldiongthe heeditatardnty dandalddcwithintthe n t he

net wor k of deyi ces.when r.equested, 30.l.n accordance w th.yet .anather aspect
of thi's i nvelPHEl o EPRTE ARG OF BEPvitine S Pat B PUroH AREL AR RET has
functiong angh aviclagddl @bjedf AstietncRiding tahi AvailabRt Ve iced list et iugtingC oftpies Si NQg:

means for accumul atin at a, about the functions of the network of devices
and the availcBispentings Blensgrvisas carenty cayatlable | thrpeh; they pybuayphheq upidorme - 3

9 July 2002 ﬂﬁﬁl{ﬂ?d' r lbww# i; g 1:6.Qr, i WAl s

hi erarchical re atI%%nfgﬁ?%, egéﬂé% l{sﬁgnﬁ?gﬁgl?éghﬂ?%%ftﬂﬁﬁlg%ng}lﬂs‘;ral}l%ono?uotme

dat a i ncl udetsvooldgdcds toupliesl topdthenevithin tbe dEEE's 08940125 otrjalemts metvoile go
representing a, curr.e t Stt ate 1of. t I}g .networi.k o{). dt vitces, ach obj ect entry
repr esent i ngSSPFES IROERRUGY Deluding their Espesive goje ST BHISthg a pi ece of 5
i nfor matigon. I n apcRestdace With Bndy &dpetisitthis invahpes thek i§ plovided\waiéthod of t her e
is provided a network of devices coupled together for comrunication, between
the devi ces Eprepentingdynctionspnd gysilablegnfoymation in ¢ pefwyosly of dedesesommsising:
conmuni cat i o). . r:al.i ' oyl t: S S teli
correspondi n%cgﬁgggﬁ g {a h% lglauﬁr‘%fl%yaq gﬁ ¢ Bgﬁ"?:é;g‘?‘g‘?%ﬁ“%ﬁ g}:ecurru?fgfﬁwrpge Qgg% a
about the f uaboui dres fiokctiviee of der astporidiofigledievs and dhg avaifabteratformmti@uaiahdibl e
fromthe device, .wherein, the controlli ng cir.cui f Jrai. ntain theﬁgata in

s als ]
a format incPREHARELPE IR |18 & BRMOBhdTof HErEchicel JEPRIIRL MEREL S | es,
each obj fLt ielakohideP RAGRARAIG e USAMBSBALASHUE 18RCRI o SURBRVISGIatEd

function and a piece o rmation. 15 In aCcordance wth yet another
aspect of t holyedteutzies reprgsentieg @ ciuserprstie ot antvequh af devisest eachradygct seimy i ng
functions and avaitl abl e in%‘??rtrrati on vvidt hi nﬁff neitwor of. devi.ces ctorrpri si ng:
an accunul at CBFSEIEG FPESF GG of 8 IREEUATPATHENFRE 2 Riee O MTIAEEHRS"

functions of the mehwsfdaned vieyhCREhangspact 8PKIES eMaativANtefe iNBrovidid! &bl e
information; and a controlling circuit cou%ed to the accurulation cjircuit

t o mai nt ai n Methed of mpresentingfuRctions mad prailablednirmetiemina neilerkepina plygality

hi er ar chjal L I f el ydes obj i nor e
associ a? edgl O%fjrcge(lé/?c tegeir%{t;ﬁi %@n 'eaﬁélggglgﬁlﬁégétgqigr r en(%(}psa?g%ee&ﬂo%&%h%qﬁ%%arlﬁ; of
devi ces, eacdtf ddyjicest whereimythe ejatacmeltlentheafunejons sfrhanetwerloné dofices alelvace, a
function and a piece of information. 25 BRI EF DESCR PTI O\ THE DRAW NGS
Flgure 1 | || SEIEOroL S R T IITHGON: PRAUETES AR 4313 dn Jig@EmER Nt o
recorder, a GORRME! reldtiGRhHONHBRY iR HiSlafohicl Pdladidhid SOMPala iHbREechanger
coupl ed together within an [ EEE 1394-1995 seri al bus network. Figure 2
i1lustrates plorabity ef objeetslistafeach dapingfamerasdnerchasdoaiated obot Fitries g@radped

illustr s an object entry descrjptor th ref erred enbodi ment. Figure
2 117 usidhe oOReBE B rernrsr e HERGRNSpE) of theatiraRt b e R ek cRDISPEE e Ls
and obj ect erprds@gingfa ie?ﬁas@ﬁt@&?\%‘&nd MVLAEVIOd) -a fubdevice,n fubbiist 4t £picde of
supported nmedi a object [ist. -3a 9 July 2002 Figure 6 illustrates_ an obj
ect descri ptgformagpesebgreingnyied the devdeesorith pybslewises Bludes pisnbdeyias abigsbor t ed
medi a type fi.gl i j te j I . La. ohi eet .|l

Fraure 5 1 Soft DR Sfed tepHSEIGARe A0aA4RE SRl i ey ice, Fh

i nformati on prowidiny the da@ho ardstiat wettlinthd natwabels of dpticas wWheelrequekiedur e 9
illustrates a unit identifier_ object descri ptoEiﬁo,f the preferred,

enbodi metft . Fi gur B agsordaness ithryet anothenasnest afdaistinysndionotictscts RISYEed pRor of

the preferregaats for representing functions and available information within a network of

devices comprising: means for accumulating data about the functions of the network

of devices and the available information; and a controlling circuit coupled to the
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enbodi ment. 10 Figure 11 illustrates a bl ock diagram of a hardware system
resident in each device inplenenting and nmaintaining the object lists and
obj ect entries of the present invention. -3b 9 July 2002 DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENT: (bject |ists and obj egt u&n%oro'ges of
the present invention provide a general nodel for representing fJu ct1ons
and capabilities of a network of devices in a uniformstandardi zed format

t 0 denonst r aligansh &ompequarddingafor, maitainimghths dae viten hiprarchiget aslatiprsdip,

devices and gyl af OTHid SN YR ABHSif PR DS HAR §65cr TR déidt S
and object entries are used to represent suc I'ngs ~“as devi ces,

subdevi ces. sdspgiatetl @bjorednttics repsdsahtira caded stnel ofviri haalbek sfedeviceseachn the
preferred enbodi nent of the present invention, the devices ate coupled

t oget her in GPICFIENETY ISpUESENding askepresentpfie ong Mot Hevighe fungfionyandja piceg of
within the ngiarkiohs included within a unit object list, including unit

obj ect descriptors each representing a |1 O correspondi ng device. For devices
havi ng subunits, Iheccordancelbyitcyetdmsther pimect bf tlas swentow dhedet i prowdéadini t
object list. incl udifng subuni t %Pj ect desfcri ptors.each re resg(gti n%.a

cor r espondi nBSRGBUATE IGYIEeS soumled dagsther Texm cRmEyBGAIEn o Byteen Jhe cfevitesy
then al so hag,As3Q6d: alRekall) FevickSEctpl @S0 fRARLABF EhRunicHidd dhad phirality
supported nedia object list with entries representing types of nedia
support ed byof ¢tratrollingritcutin ¢aenwithist aa¢ dresdporali onshgfetbe pluraity wi déviaes, famt ri es
represeniing the available inforpgati.on op.the nmedia.currently. installed
Do " SasteEe e, i o Bl 8 e rbFruting SERE ay lSimies and
obj ect entri gailabletfisin ec&Ride, WhERI tHRMtoatrbRifgtcRuieMi6 aRitadRhedath 9@ at her
within the | EEE 1394- | 995 serial bus network to exchange information

i ncl udi ng t h&rmat @chuling obiceiblisse and pse or Ade @ptociagesl olPpeAngries, padhushiedit es a
system i ncl ugl] J ioa V] e 0

Y Compa P ryeseff R Lerd e ol BER GRISALL T PRGN She e plate
(CD) changer infémemidnect ed t oget her by | EEE | 394-1995 cables I5. 16. 18 and
19. The | EEE 1394-1995 cabl e 16 couples the vjdeo canera 10 to the VCR 12.
al | owi ng'® he vi deB asgritance ithoyet apethemaspectcef; yeniion. there iweprayided gnt he
VCR 12 for r i 1 E - : to
the comput er TRt fon EPRSUERE oSS anERIE tHonRt RRklE plfRieh of

par anet er s t devites coorppisingr ad 4cduorulaticapdiecyit cohBguEEE> a@uhulate data including

the functions of the network of devices and a representation of the available

information; and a controlling circuit coupled to the accumulation circuit to maintain
20 the data in a hierarchical relationship, wherein the hierarchical relationship of the data
includes object lists and one or more associated object entries representing a current
state of the network of devices, each object entry representing a representative one of

a device, a function and a piece of information.

25 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates a system including a video camera, a video cassette
recorder, a computer, a settop box, a television and a compact disc changer coupled
together within an IEEE 1394-1995 serial bus network.
Figure 2 illustrates an object list of the preferred embodiment.
30 Figure 3 illustrates an object entry descriptor of the preferred embodiment.
Figure 4 illustrates a diagram of the general relationship between object lists
and object entries of the present invention.

Figure 5 illustrates a supported media object list.
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1995 cable I S couples the settop box 13 to the conputer 14. The settop box
13 is also coupled to the television 11 by the cable 17. The CD changer 20
is coupled to the conputer 14 by the | EEE 1394-1995 cable 19. This
configuration illustrated in Figure 1 is exenplary only. it sh?de ESQ
apparent that an audi o/video network could include many 30 dif ?3%

conbi nations of conponents. The devices w thin such an | EEE | 394-1995
networ k are aut orfdgwgs dagiratesan phigel dpyeriptar rapresantingrtbe ficddmofliobymatiemor k.
as the one il lustrat in Figure | - kn which a conputer is one of the
devi ces, thQVQM?gaﬁbﬁggo??ggg%ﬁﬁﬁﬂmgk%ﬁIy 2002 "naster-sl ave" relationship
bet ween t he conpuiigiregrithuéthiesaintigstaltieMhedia objedt lisany | EEE 1394- 1995 net wor k

configurations. a conmputer may not, be present. Even in such configurations,
the devices wit hilfigusd Hustiieskan phicpt dasqriptapEgpresersing the dielgds ofrigfaginetionach
ot her onga . | 3 i zed that data, commands and
paranetePs ggﬁ&gggggﬁiag%%%ggﬁtgFﬁf%Pﬁ?ﬁgﬂdevices within the | EEE 1394- 1995
networ k, as appr dfiguret 8. ilAisthteska dirdtg ridentifier cotjent diesceptoy sdfe the esefdead i n
each device inplenmenting and mai ntaining the object |ists and object
entries of t &Nt invention is illustrated in Figure 11. In the

har dwar e system i t {@at .0 F 111 rj (o RY oYM F BT I IS
coupled to a userﬂ‘l}g{rﬁ?ep?g%%tﬂf%ad '?"I'zlﬁe&;l)tr ﬁﬁ?@%&c?@%ﬁi ?&Elggt? g%{gggiﬁ%ﬁéﬁg%s a
central proossidogerdtO unit (CPU) 122 coupled to a systemnenory 124 and to
an 1/0O bus interface |26. t he stem bus 128. The user interface 130 is
5o codfi ed t o g, Or UfHEHES 3 B Hasiibyof Fnekiveat Vo eS8 R m
speci fcc. bujevieSpledidnying RAd UeRaiaing thaSbjedt ity DRPSE e Retribs DF iR present

Al ternatively, the user interface 135 al so includes other 1/0 devices for
conmuni cat i ngveston. a user of the subsystem 15 Cbjects and object lists of
the present invention represent a generalized nodel for describing

hi erarchi cal relationships contained in units and subunits, as well as the
hi erarchi cal organization of media contents. A unit identifier descriptor
describes the attributes of a conponent or device within the network. This
unit identifier descriptor includes itens such as the subunits wthin the
unit as well as information regarding the 20 manufacturer and nodel of the
device. A subunit identifier descriptor describes the particular attributes
of a subunit based on its n~pe: e.g. VCR tuner. display, storage. Both the
unit and subunit identifier descriptors nake use of the object and object
list nodel of the present invention. The unit identifier descriptors are
conbined in a unit object list representing the devices within the network.
25 The abject lists create a hierarchical nodel based on relationships

bet ween the included data. An object entry having associ ated object lists
is a parent. An object list is a child. Each object list has object

entries, sonme of which nmay have associ ated object lists. For exanple. an
object entry representing the contents of a conpact disc (CD), will have an
associ ated object list including object entries representing each track on
the CD. 30 Each entry in an object |list has one or nore defined fields used
to indicate the nunber of object lists nmaintained by that entry, and the
identification values for each object list. Qoject lists and entries within
the lists are accessed via a set of AVIC -5
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9 July 2002 commands, which are not directly tied to a particular storage
nodel . In sone situations. a subunit within a device will not actually
mai ntain a conplete object list in nmenory or in the standar @iJay2008r mat of
the preferred enbodi nent of the present invention. In such an alternate
enbodi nent, portions of the list are fabricated only at the tinme that they

gre request LEHL %@9 ﬁ%ﬂ?ﬁﬁ? FIEﬁWE Mg% GENGl storage format to
e tailored m&vﬁ“ﬁ‘m‘@c&%‘—mﬁeﬁﬁtatlon The

controllers w || Obecdsss anldmb;hesmmqstaﬁnls: presshinig vaheis propide & gem:mmmdsl fot n

response to a descriptor conmma r ov oorlate
oot onritreenge B e S SRstfts Ob 2 Phskr bt ey REO e BTN o
comands Us €6kniad toadetrmSirate the Mhidpiroliisal MlﬂxoﬁﬂﬁNb&ESﬁ?hPTdﬂ%senm d8inéd9 and

DESCRI PTOR. V%RI TE DES lP‘I;O? CREaATE DE?%%RJbP % E DESCRI PTOR. Access
to all YescrPBrFen d¥atlaplg;TEanh fops davisay 1A FRICE HES 8 RISt PSR UESHIO t he
descri ptor. rdpdéssnibutivthengs @s daticts, subdevizes. gmgjdan/nfehe iasiRd nefiatah@ aviiiakie i pt or

which is the appro ate_uniit or  subu e pwners reqwredto

i ot unSEIES IVEF AEETE BRI Gihé B, BRI tRcEt 8 cowtact
lists are unegdurt h dnd@BE f39ad 9by sedial b netddde TRE LR of evioep ikl thenerWrchi n
the hierarchy, there may be many lists of the sane type which are

di sti ngui sh éﬂ'“ﬁ?df%‘é‘l‘}i"“ &rﬂ“&f&@l clct)h%dPEfEdmﬁ\H“‘bB?Jé‘B tdef’fcf‘g‘f’rsc?f‘d‘t IRRFESSPETESH 1 ed

enbodi ment icgmédpbiiily &VRE. IF3r BeGess Raving MibliitsD et RORECIESBoE IR ARAt  Of
the present invention, all object |ists have the same ba5| c |ayout. which

i ncl udes a itesubemit Qbiest disk dpclydinecrubunit QbiRst ARSEHIRIONS Seehirenresenting 2y a

col l ection Qbré@oftiebuGnNivith@She ddVRecO 6K subufit objeAdbRrifbeineh ¥ikd Risn t he
object list contains a value representing the nunmber of bones within the

obj ect |i st 28PFigEe obisct listhe abpPERIRLE %‘“ﬁ%é sppROriagd ietin obiestist with ensies| | st
i ndi cates Whghredshditd t%esldfsﬁedlassuswﬁealbne& ol ﬂldtahq?]@eme@ﬁfgdlh ;o§{ect413€jwmat

ki nd of entries are contai ned the object |ist in

i ndi catlf on &pirishaEcrsesening it aVéﬂat& mww Phibe media ayrentlyipsialed withinghg ngui sh
bet ween t he suﬁfrﬁtouﬁle%ﬁbﬁ?&mﬁfhlieﬁ%ﬁna?ﬁf ﬁl@@bﬁ@&’lm&%@%ﬁ&&ﬁ&fei thhJ:' Sts

whi ch may be attached, as will be described bel ow Egarent object |ist
nunber fi el Pre&EBtHRYentigrealishy wdqwcg% coypled Sogether wcshmahq}@ f13f>+ré9%§a§ﬁ@¢ltbuﬁ| st
or the obj eGlerddrto mhﬁﬁe @rﬁbﬂaﬁoﬂ%dﬁrﬁ tﬁéﬂ &sﬁé@h%bﬁcl fidis anlilthitiefi €1 d 1S
useful for traversing ﬁlis l'i'st hierarchy for a certain descriptor, by
asking the unit Ergumjbd watesp sysiemsigcludiag adidep icamers 18 fevideo; casselin reeanderpar ent
obj ect obi St (RREGH. o dSEpuRl? maw&top%kqgtau%rewsmnnqrm@acamsacdmw(dn n the

obj ect |ist holds “the I'D val ue of object entry with arent | i st

whi ch di r ectohgnges?@ renneaed toa@hwibyt'EE’ﬁhlev%ﬂPr%’e@bw léblj6e&% éndfl9el e lEERi n t he
obj ect |ist jR9kqgo4 mlenmﬁ?legfhew&'cﬁﬁeﬂarlOtt@'tlﬁ VOR 88 allowtly the fideo O Jul'y
2002 In alternate enbodi nmen he present imention, the object |ist
descri ptor cametsel Ot spd datas gommendssd pprematees. to oy VER dipforerecarding.t Thes def i ned
that object |@REr}308. 130 cabld (MEHApIP RN 3 1B coRBhith ANRIAIHG e MR 17 07 2
certain system then the parent Obj ect |ist-nunbe yar ent obj ect
entry 28 valtgég!drw bemmandstand paBmTIgrs to theccomputes 14 zﬁnrsd@pbmnt'r ¢ HER 1 3¥nber of
obj ect entry ¢ i obj ect
entry descr|l|c?I9 g(réL%‘fslggéuPhérag#ye%tgg b{)a’b ogybdhg 6mﬁg&i %&f u@%?é}@g °?2"ﬁqgﬁ°re 3.
The entry, i eaoyplad td @k delwmtm hl bhithesapled?. dihe O chasgsr 2pisoouplehtodhtis a val ue
representin y. j i 5.:0Ri t. lY;s the.
ot mam 51 peoupuieh ¥EBF neEpRAs0%. 1904 Bt o i Qorflrafil el FREE Vs

t he obj ect esxemplani ¢ﬂlv \inshpuldaeenpprant 1t iah @udigyideenetivorktroild indleawpant s. 1 n
this alfyern of ] lsf:[__cgl ar ger

t han 2 by?ﬁlﬁe’% C%ﬂwﬁg%nseoggge '@‘ﬂ Sﬂ%'&‘é\.?%% ‘fﬂ en gir% a1 N’ﬁqulggel d wil
have a val uenegior8 ara/\tmqliomons:ﬂamkcs hdaging Oindd &r amiEHﬁ/t:é)s l@%i:nmwem bythe bre

| ength and t ec er el t e yn t he

obj ect ent ryhgsetglgérd i m?:ch'u'flenﬁ di camEil 9 p&%‘? 'Sggrietoﬁéﬁpl n éﬁ e%) isggt\t’\ﬁ H'] i's
occupied by this entry. The object nunber field is | S mai nt ai ned even for
enpty object entries. A unit or subunit ig.free to inplenent an appropriate
| i st managenent strategy as necessary for a specific inplenentation.
Preferably) object entries which are enpty are included in the object |ist.
Al ternatively, enpty object entries are deleted fromthe object list. The
attributes field within the object entry descriptor contains a set of bit
fl ags




20 whi ch describe the object entry. Preferably. when the | east significant
bit is set to a |ogical high voltage |level. the information wthin the
object entry information fields currently do not contain vald gilp2oagsef ul
information and no object lists are associated with this object entry. The
nunber of object lists field within the object entry descriptor indicates

how many objnggier-klaed" selaﬂlcfnsmgxbem@aeuﬂchﬂsﬁxwmﬁ&ﬁ@ssh&t &icd. LI hhly SERR) ect
entry. If there are no ect lists associated with the object entry,

then the valif&-1{pPt H?WOIW“H&%WSG? CQFHuEE fmay ingt be pregany Feendaguchg zero.  An
obj ect ent r%nﬁgﬁ]‘aﬁ@i‘éelhénaé\ﬁcers R ndloAChre IilIRL capRRO 61 ﬁ‘ﬁcﬁfém& Mi'h bdch The

val ue within the nber of object lists field’indicates onl

i nredi at el yotherswcd paeebasis sit shoufiobe rgepenizedthat data tcgﬂmpﬁﬂmammstcmﬂ bet her
down in the t fyi bject entry
descri gt or %eg{n%g\?éne%gl e %VSceQ gﬁﬁég{:Lé%Ef Htaﬁelggﬁgect | sté@sgtgm ated with
t he obj ect entryA blogk tihgrava(bfweharq*wetrhevswmﬂmlder@ﬁn eztyjhei@tncct inspiemehiing ahdi s set
to zero, th i y 2002 in
t he obj ect @%tn %an’%@ﬁwoeﬁ%ﬂ% S‘Bg(?l P ?tcegplns %Erc Hllﬁtp?%)sﬁllnqnw;l g&{j{% 'husgatg e obj ect
entry descr Flptmgrl lprleﬂlmlmdl»yarha‘swm fllystraterd infrepuesoht. @mrmtqdmulabcardsmsf icto
the type of  obj LEN t

it or vt | or PP d ¢ a5 el 4567 TRPprd@ELHAR bokid OIS ¥ 2REErbisSong,
nunber10of bytieE€PU) ARE comdedoty a:tvetemnﬁmqmtlil‘bmdctomndr’(h@ds inietfhden! 26 Ivg the ent ry.
A di agram o r rel ati onshi ect
entries of % S{"Q‘e?uggggt e user lrgt%gacel? (P}S a?so%ﬁq%d;m t%gltEYS é us lagA;ﬁ%h

wi thin Fi gumerface EXcils shbsssttem mmdctfatebuupdﬁemblfxyncﬂlgies arf leasnake\cbnaramdd ﬁihﬁmy a
nunber of enfLies The ent ellst ect lists, the |ist
| and the |1 Itft:ma}xvelafs s Cuiserx térfaceolﬁo also i rd,[e?]oth ?Z%ieilxﬁes%r comugﬁ%ldg[ he 10

entry | of wik alusgtofZhehabsyareen. Obj ect list, I i st 3 assom ated with it. In

total,.dn the di ra f FEi ect that are
hosoct B ed w t h GHEH hironirel B o e prRSGRD nffotion depipseRCd Eerled gt Bt o1 5.
are directl descmsg)mieatoattau\netahomda@s emtmyed)nmhxts el dubsiitsOas vAd] asltlhcust rat ed.
each obj ect ent ncl udes a neral er. p on. and ecific
portion. #&L?rga'ﬁﬁﬂo? gf ‘iha S?nt?qlise g eﬁg}d‘fr qeECr it tdf%ﬁ Q}Fey based on
the I S ki nahtrwuteslnf ecbmpdiht érsdebiee m@hmahenawmd{d Tlhhumtsxdamﬁesd&wmtdrs can
have nore than one assqci a‘bed ob ect .list. . An i d| \utxgual try can

al so have nB¥f ““?SHEFH‘S(?H BE‘I‘bél‘P Wﬁlﬂféllﬁunl“laét“e T APETRYPN g{ggr mﬁéﬂ‘ﬂl fferent
types 2 obmanifact@sisadi mddetlofiht ldevcel nA tsubumitlidentifierodescripior descibdsithe  For

subunits with.renovabl e di .ope kind of o entry resent single
30" phys: cal PRIETE Aoier s supht BSeb i i Baei GRTher S et Paht v
for each nedieaithad swlﬁmit r‘di:ﬁﬁﬁadiekdﬂlbmrst :haces.ubuﬁtﬁe objaer ardLobjeoy liss mobidl @ can
accept a single piece of he, .0bj, ect ont ai.n si.ngl e

obi o6t ent nib® FEESPRRART: o The gl eTGgr A S pPing i & SRl pBed iy o o

pi eces of nedpradenting eheadtiviRes withifitthemdthorkont ai n as many entries as the
ntunbe of pi ecefqof rre ia that the subunit ca Qrt at a single tine.

su
I'n the ase of me"é IS5 FrgRtE aerarEhye “?SQLHQF"[A ‘B’r'l% upRships PUWERIJRT subunit .
enpty s |b ot s inbluded d4) UAhﬁb}ebﬁém@maﬁh% esbeiaed J?]bjedlfmlsﬁtls & Bargrhe l;slnl (ﬁ)}ectl 1{)&@ ]gass@l g
enpty obj ect tries w consi st of o t he | en and obj ect i elds,
as describe8h Eﬂo‘%@ﬁ opiset list Basf Sbﬂ‘?‘ BEigs. FP&K‘FO‘?fe“’l}‘?}\/E’ "Rﬁvﬁ #@%4‘%85“‘&‘&'{% such
as tuners. @oeexalipRChn 6BJbdt Y¥ntrE RIPASEELS 1RNRnE&hts 8 Mcopstatie (T wiLRKES, each
of these object entries represent a broadcast 30 service such as an

avail abl e t @0 é%FP%‘?‘%"‘BPFérH‘ﬁ‘e‘PC‘Bﬁ*m% abigst catriey FrpEeaensiag $achdiack an <. yr t her

?ec?rmg@ed i nt ]9 EAHA-chiry GRAP objedd Gibt 128 ohd)6r BBF! defifed?fidlisoused 1oChAeRIme apt i oned
ext version o
number of object lists maintained by that entry. and the identification values for each

l'

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

-5-



a particular service. In this case. cach service has an associ ated obj ect
list that represents g_ 9 July 2002 the conponent pans or elenentary

streans of the sen-ice. Each conponent that can be O further9 HilyRO& i nto
subconponents wi Il have an associ ated object |ist for those subconponents.

This general hierarchy nodel can be continued to any level of detail, as
appropri at e chRmafdd MhidhCdid A6t diRGRNAAA Y. paHRVACRordfe holl. eIPRhR R lions a
Manuf acturers can further define their own private object types ana l'ists

correspondi rigbuny Vighin a derisp wdll peracyally Baintaing ¢ompley elfect Hatdn aepwed ereint  of

t he present 4 1 ¥, I fh &m@b) ' - a ”Eﬁ%ﬁl ci mal
val ue in théh%%??gtﬁlssf%%§ggm? ;B(Faﬁt%&g%h{ IQIIC%&E%H oggﬁevérlfsl%%g%gg%r} e g‘ﬁl o~~.
Wt hin the pitefmetercabodimsodipamines offthe s apy fabréisated ioply e thesime thatehppoet ed nedi a
object 10 li ripe. i ! I r ~~ unit.
The sup%ortégcsuﬁggfgy é j@%? Orﬁll%g%r@' olé)gkl{r%gpgéfgggglbﬁéé%?ééggéﬁoﬁéﬁ? zﬁvpﬁat IS
i nstal | ed i woastsintuofi the exagt ingfdguanidiies T hecanygplierowilhasdisa theldrscripgons. Insing

installed in_the subunt rte ' ject list is.illustrated in
st et o gkl UBMbas Dy SABRELPE RIS APRRL 4l SLbUT bELD,

entry_id fi elppwpdate irfernthéion in the doratabwhaich ﬂﬂébmdmtxﬁ:edﬁéiogupported medi a types
fleld contains a¥euHeds: [SRRESETNNT LIS QURRES, of BN SERALpTRCS O

medi a supported by u subuni't™” For “eXanp Vi deo
di sk ( DV¥D)/ GEAD DHESCRIBPORr WRITRMDBHEORI BT QR (EREA THNDESORIPOORethdOVE t ype

fields incl i tion an e types of .supported.nmedia.. In the DVD CD
pl ayer exanﬁsé@kgbg{a a}r‘%cefsv% a@@ﬁsﬁggﬁgds ﬂ%’bﬁvﬁdbg)ﬁ/g’émgvmgr'lﬂ%gr,u%%gi é”jt&fh° or
DVD and CD. tB&d&origmby). €Tlis deigor iDpvave is apignseby tha@whbreofftheddearippdr whidtoismat i on
Wi t hin each ﬁg%gnorte strated in FE

nedia type fieldis illu = e 6. The
oot 1 cat 1 dRe PERerRie TR oy Subarf The SorkrrrestiRh Khehfrai ooy 1bGalies Atimper
of byt es w tdesdtiptdieare ntlidledeandridierdt WObgecdibscare phiquely Hlaifiee by amiDywakie fanélad
describes the n-pe of.nmediumthat is bei supported. ' The tyne dependent
ot h 5T ol dort: Wit Betsry shete fw B nb AR dife st stV igh SR on:
i nfornation distltishedt® thetpenigieenddut i nformation field includes
information that js  ,specific to each type of.nedium s orted, by the
subunit. Wthin ﬁf‘e"bﬂ)&éﬁé‘rqfél& %‘ﬁ‘ﬁgﬁ‘r%‘?\@"‘bﬂm fSHE“SHP‘g@ Ehuﬁg'i"ﬁ\reflkvf%‘ﬂ.t{]%n
i nst a: : ed rrqﬂéflazl-rétgj:xﬁﬁddixhétﬁgf iuacﬂrudasmteh@onlcilelsgmngi_em aa\fbe_cme ﬁdnle_ viEidilgyouhdi ch is
actually 1 nstalled I.n a subunlLt. An Lnsta nedl a.0 t li1st Is
"1 et v at od WHckTlEs & of indalt b £ dhedeaRne fORER by p calsioRot, o1 ue
r gpr es ef)_t i ngglﬁddEEexgﬁfﬁ)erhe(ﬁes&gyb&ﬁgeﬁgﬂf fiélh Qvitﬁ?lf[t'hdlf gbjab]iactbmhiigsh -va[ﬁg edpar ent
object list id an rent .o ct entry. id.fi S are Scrj be e.
bl s B Mo 4 ier Rupimiae Suitd S iedivs, SBe RBRRG it Rt of
avai | abl e sl witltin thet dbjdet liftdndicatddwhat kiid ohliglisconflined within the object list and what

kind of entries are contained in the object list. The kind of list indication allows a

controller 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 parent_object_list_number. The

30 parent_object_entrv_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.

. 6-



9 July 2002 currently filled with nedia. If the value of installed nediais
unknowm or unreliable, the value within the total nedia installed field is
a hexadeci mal value of FF FF. The installed nmedia descriptorg fylgbo each
include information for a correspondi ng one of the pieces of nedia
installed in the subunit. 5 An object descriptor representing the fields of
information W thijp.gach L o} strated in
Fi gure 8. Dependllﬁfjl on %h‘%%%éeﬁ% {@ggﬁes?‘ﬁ 3 Atgh the Eb} étqlse %Sérl@t Li!(fesgrl pt or
wi || have atsimplified. drappapsaei EQrwambieednt ib dstineéamt abjcm mgtncmrerahmmdom about
t he discret nf.o e obj ect
descri ptor \?HQ'F%H%S‘ Onh} 1§ cw;? % er}akssvggmt g E%pa%" ”EPec l'rs‘y“\ﬂ‘ T be a
track 10 desaudit pmedehg}:cs_pmm fd v;rhlelsmvlbermgmlmdfl eld within an installed

di t d t t t al ) f
bytee £8r the- ontink BoREFD M H Ryt & Bt bR TR, Pltef B ideiafheaPeioher . % et
of db| t 1;3 I a?Semg?dfotmatdalsom dt&ct hﬁrysdeactrlpforcaf ttteh;eefawdrmdmﬁmg tl)lﬂl![s&@te? af g
medal a. re ay,, e l|le S fica Wt he attri butes ie
T asent o vhaerg T er? dRteoR b wi e pi: M St ooBt ke ol ot 11
this flag i SrepRientific melmgiberadf bhteghumm thﬂg)ﬁ_]ebt&iﬁ&i/ Pidi@abiR dh@mbsmumsdizl dred.

O herwise, if the fla gi cal w vol e level) the slot is
ooty he i e pratis 35 Bied, Alftasfey i sie ol B Gblsttenih il gery bgted on
represemt s Whelsisdm ohich Gt repasetitsPan &h:@hlteafatepememfeht RRRCEIAR df SheCabjdce Bidyy
selected. If thjs flag is_set to a Io%lcal gh voltage level) the nedia is

sel ected. O fRutdpesiaseer thag Res bytesy If thegbiegt Wg’.'&eppwow Fontlegehifisldewill 20 the

nedia i s nothfrheaheds 3TRRick Hchded e atimBdr N b adlipili by e idhoth AnlGhe
attributes field rg}gresents whet her or not this particular piece of nedia

i s recor dabl @ethdumRer Brldsoldiecpisgt nymber field w*r‘egthw Jsestentry descripigy ndicates gh

vol t age | evelvhich b@snlmln&hd Sbjer0ditlié addupied 6% DY Miu§e The BbjEBenJrﬁb@Qﬁbla iat a
Iogl cal_ | ow volta gﬁl evel, the pedia.is riot nodifiable. fourth | east

si gni filCant Fep@y) hémB‘P’PPF BRATEFES Aot qreHpundtdn free WH@‘PF?@F"‘O‘?’" not this

particul ar pagfspriate 1%5mam‘gibxaem StrMEggtd% RERdaBCloPd spdciffc ifnblefmehthdh. | S set to a
| ogi cal high voltage |evel iais normally nodjfiable, but has been

write prot ecPrelerably ohie) cagies Wh'cf’f?ée $INREY 2ednglpded if Hﬁl%‘ﬁf’t iispuAligmatigly. | evel .

t he medi a |se,g?kg, oBfettt @urits QbeCdeleRd. frofi thel objBRi Ingler of the bits within the
attributes field are resen-ed for future definition. it shoul d be apparent

to those skilled The atributes field withinithe objeqt ey daserintor£gatains,aiset of bitdlagat i vel y
be contjgeur eghich dedybOhR %Bjea%{ropMe’iéreoh?»qvmmmeasaagmﬁéaaﬁ Bit is gat eradeglcilo
descri be the status of the corresponding piece of nedia. - 10 July 2002
The 1 ength f highasltagedetieh therfaformatio witin the @bisctamire énformaten ﬁﬂ@wurea%do

represent vahst@dnhd valid@r LAY idToratib sncmiw}éa has e WEsd i@l with Mt 8Bject Thi s
| engt h does not represent recorded data,_ buf the total accessible |ength

of the nedi ufltthathe @nmepf_abpe.ifserﬁ%wahrauthngWF prseyedescriptos indicates ey £ el d
is reserved fpy Bbj&éemetssl@%' fafectﬂltchﬂ’}nass&ﬁﬁéd%@pih}é ob§&€exﬁr?8 9F el afré god has a

hexadeci nal val ue “of ) he title leneth f he 1 nstall ed nedi a
obj ect %ﬁesch?JFQiﬁ‘Sisﬁéqoad@é“@Eh\%ﬁ thelp}ﬁeéf@htlh%‘@h{eheﬂlﬁuﬁber of bytes

i ncl uded wit hhxﬂbérhtﬁucfﬂjéc fisth Bl 1§ ke%lt&'zerJ hﬁntdb{eheenw&n hal @an)r fiGh uﬂ@abjme

title of the partTicu I ece ependent ent freld
i ncl udes t hellﬁmlﬂteéf“ﬂtby't ehe Yﬂkwweldn Wctwmbemhfeob)méﬂ@é'pbhd@mteﬁ emMipgat i on

field. The 1%&%@%&?&9@@&15‘5 r}Io%mthmgts éi.h b ﬁﬁth%ﬁﬁ&{q{fﬁtmhé)“ that is
specific to thhe hype 0 dia repréesente | ect entry.
terarchy

30 The object_list_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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The object list nodel of the present invention is very useful for
situations where the available information varies, either fromtine to tine
or fromone inplenmentation to another. Attributes such as theJuly2be2 of
tracks on a CD or the nunber of segnents on al S tape will vary from one
pi ece of nedia to the next. The nunber and type of avail able services over

a broadcast lﬁQﬁeVd)Ut}&t Whiky. ﬂlxesé?xtr\(rasrph’m@é/ﬂffoﬁﬂaﬁ&\ fié18 GaiheH e bbjectlch@y BasEhAGL | Y
avai l abl e infor | on on these pieces of nedia or services can be easily

i ncl uded wi tipiarally hopjadermat pra conppis il g1s) specifiolo the BipG 8hokigpEeiBE unit or
subuni t, th%er%% &1, Antfaliedth ¢ &:ﬁ%&@ﬁéﬂ mdnﬁ%n aadtxyﬂe&x@m@zemesﬁhné' sts.
For exarrple changer su uni T7 such CD changer ,

pref erabl y hiadieating tbﬂofre&t@ndl riugtoer ¢fztes. dntlwqubyehs mf@@aﬂm contpisied o'ﬂthtrm:e
instal |l d CDg, . The type attribute for that list indicates that it contains
obj ect descri ptors for renovabl e nmedia. Menbership by an object in this
particul ar |ist iAdiagates théaaneiat relagiomshipdisfvesst oblieedisispne objedt emem)o&tbbe
medi a. Furt her{esexei?( ?Uénrtll%‘t Ilsoxﬂus(?lrateh f‘llg: Fn%mee«p tAg Wh I%Yr??*i ﬁret4hg%]h lFst fnts.lu

obj ect 25 descri Bec eto creaeacan er su unlt

t hat handl es:dehtfff'xeu etfbnnaypesndomemedmaber stietiriess TRsenund obupslist Dthas wvopossi bl e
to have obje r Lf t n the
same obj ect ? ecq?xgt [b‘pg&l nﬂgé)%ﬁsf*hggog%&e e%?gg %&%ﬂegg? | neg%gﬁgﬁf t or the
obj ect _ll0i st ctr;tqyel bfi thé distaZ’lhhstoheobjemﬂl@lsb&irﬁdlaﬂgCl@iedLG’lﬂlB 20 tatgipim thé diagrin of

represented, are illustr ed . N fo LI ST

ENTRYOBI EL' TF E1E: FFBErs; RirGotichs LR whiey Mo eted Bk Be LT mLlnly o] oe < 00
02br oadcast K. diatm aaifwRent dhsdtm(}ss@dm@mthem thefl tBO1QM ape area |ist00
OSdi sc contents /3? 121{01 O%A Rn hst 00 07 deset fée g"- F’I ay LtstQ0

09br oadcast event hUPHHEAASA LPIST oS rg{qﬁ OFt BRSS! BB ROMIOBEEAYRYAI i d | DoFF
FE~r Cserved>EdEcxﬁE pbrtiBhi ﬂ‘he homéﬂl@ anylforicdat bf dbe \Srﬁe-sbhiﬂcl portidd WiryAbdskdlorhthy K |
tlb V tjJhl Yb IrLU.A.re val i st. has _an obj ect
list type he&&ﬁ?tf’%ﬁ‘f‘ %F%‘éﬂ"@r‘e Hn 'a‘ﬁﬁtsc%n??te‘ '% CSB%acetm&% a9 o1 s for
renovabl e rredds@cxatmmﬂjeonastCDm infividsal db]emi enﬂiys:as ahcm davcanore)tlmn lone essoaidted apes.

A broadcast st.r st has 0 e I v 5 of 00
02 and cont aPlHE?g e’%’@?c?]fmp?%&tﬁf’ frty %ers %’ggtf assocr’a\/‘lmccve'{eTgi stie hsugusnzld{lN and
Di sney. A br ehgehzaﬁﬁ-y stream conponent |i st has an object list type

hexadeci mal

val ueFocr)fsubunits with removable media. one kind of object entry represents a single

20 physical piece of media. The associated object list contains an entry for each media that is
inserted into the subunit. For subunits which can accept a single piece of media. the object
list will contain a single object entry. For subunits. such as changers. which can accept
multiple pieces of media. the object list will contain as many entries as the number of
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 1D
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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00 03 and contains elenentary streans or data streans of a broadcast
service. A tape segnent list has an object |ist type hexadeci nal val ue of
00 04 and contains segment descriptors for a tape-based pieceldf2062iia. A
tape area |ist has an object list type 30 hexadeci mal value of 00 OS and
contains area descriptors, explaining what kind of information is
a~~ailabl e gR BRAPbheR! fisUr eRnleRRS HEHABH the Lerdics C EGAoRBbenl Ihdlcal@s aN

obj ect list type hexadecimal value of 00 06 and contai RS o(t;gf ect descriptors
represent i n§rtheedividad so gocersranershyilbhavy agjassocisied ofieilist for fosgredi a. A
subuni t 11 SE G @n@LTRG gehdriithidridBfy ASIALSE LIBIniNAIUS aff 1698 o%@g%j
contains object descriptors representing the subunits that -13 uly
2002 nake uppraonmaietfor A pprticwlan te¢hnglogt: alsvign onigpriereentgtion. t ype hexadeci mal

val ue 00 08 : iR h&Cdenifle sl ¥ JRSTOTHRS ingpseset val ues,
such agg preset ?ggrﬁﬁﬁsr@gn%a% i 0 1gunerr. Aorgﬁlgfgﬁ stt?ﬁ{ass gn@%bj ect _|ist

t ype hexadecommpondmizue thefr i@pe@iye andee: olnt the prelastsi embodimentraf theopresent

ti - . ' ' : . br oadcast
cvent 11 st RyERER B vefor Bohe bick! RGO IR OG0B0 o

obj ect desciieldtodF§ lzprsoah bt idesgribed| eftw. of prograns avail able on a specified
service or channgl.,. ontr i st . |.EC: L. t adeci mal

val e of (00" 08 afiniEeinf SR shbSimGR bR RHCRED el o SRRHIFHRAG IR

i nterf&te cdistdesdribesomcértaen kind pCmedid buppendsiuly ¢ subiusit. The suppersdinKda dbjeom a
unit. A vendaor-specific.list h a bj ect l.j.st~ e hexadeci. ml, val ue of
10 FF FD © alSsRi i o pleol B mally B Eibualedm h¥RSR SRR e Gpe'T 0
preferred eoboddinent caf bd instalpedds et subumrie ns isapported mledia sbjeativdisiillustratgdiine 9.

The unit identifier, object descripto ontains infor ion describjng the
Tnet e ¢ Bk s SThodlseiho RRAR I b B ahd bEATGR eED B deidsfie
identifier abpecdbedabove prlermumbat of nppartadamudia reges deldnbhnms tiiveluaunber of
ached fo

object . lists that. 15 are dir at t this.descriptor. The subunit
"5e 8 1t Pk i e o Ehertp el Sl et eprtde R Rt pictle bl e
sul(:j)ulnit obj iFﬁf e:agﬂprel esligitgrviﬂdfoedimym_ ')g(SD cpmé@uppniﬁimohhﬂia r:ypfcis.t Thelhe .
nodel _name | engt h, and, nodel ,nal i elds speci t he length,and. text of the
nodel name § ﬁﬁiea’e?’(?—ttyﬁeehﬂ?ﬁ '?‘EBéF‘f‘ émﬂlh‘ﬁu?"a%“gfﬁpﬁ 911 sf'ﬁgorﬁﬁ Qcﬁﬁﬁgr nane
| engt h and DVDICBGilaMee exdnfple tHerecarel Sws peportddymedie tylpe @tiks, amdedc Xdr DD t he
manuf act ur er &)‘E the unit. The 20 user assigned nane_|l ength and user

assi gned naff® Pel ds all ow a user to specify a custom nane which is unique
t o thi 20i nst anceAnfbjebedesdiiptor rdpiésenting hkefi¢ignefinfopmatidnosithisedchiat i ons when

many of the sane . of devices are heing u egwithin the s networ k. By
al | owi ng a éﬁ%"PBﬁ{—ﬁEﬁ’é.—‘-‘ RIS ése(?/'f’i‘f‘@tefién géfegéle hg srecifiggtio F’lfﬂbngﬂgme. The
unit type depmmdenialue gtdsenting thentbtal dunter d&pacdeiiin itief eatirahédintypé el ds
within the Léni‘t. 25 jdentifier ogj:l&gt d sct{‘i 8:[ or .cont ai‘&‘i. f or mat i on whose
format and E5HFFRIE s ThT medigme typg esﬁ“g"'ér § 'R of medipm that ig baine supporedo it i o
by the unit Theeefl depblientTiefgth field contains the number of bytes within the
25 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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manuf act urer dependent ~l engtlt and nmanufacturer dependent~i nformation
fields are for use by the manufacturer of the device. A subunit identifier
obj ect descriptor of the preferred enbodi ment of the present9 Ry 2002enti on
is illustrated in Figure 10. The subunit identifier object descriptor
contains attribute information describing the subunit and its operation.

The descr! pledrek§alda Gioehdaitt 10 e oP BN nidleRbhloeh SBRIAIgRer | Pt or

contains a value representing the nunber of - etes used
for this des@heptitin ertoet media_imyidled fielskis adfexft@bqlmlt\aluesvtffFfﬁFel'ﬂuecont ains a

val ue 1 epr eqplioadnddie BUANGE ool Ofth Sdudelibindlbh 751 b BRSRRLALRG A N LhT S

subuni t. Dependi ng onthe type of subunit ere can lists.
such as for piasppel media instllehotthe bubgnitedi a, as descri bed above. It is also

oL Fise MoV E AR aaBRAb lefrelduih® (RIRRR LRI vty By W00 1 (T

obj ect idfie contain ues for eac hé gssom at ed
obj ect |i st sostafled rsetdmudescnplepﬁddlmﬂluktm@txh Fagmh &ubups&xdmglepﬂftd%btof

i nf or mati on on uni.t or nat i

manuf act ur er"f)%agfegzn g Eqag %?CE Bescﬁpt%‘ﬁﬂf ur e'fm agep%sﬁoc‘féah"tq ‘ibt‘FFbH’Sr‘rﬁ?’i‘%Wn& el ds
are for use xﬁﬁonnaz@ndboutsptechsdrete pidadsanf ﬂtfoana)iopeﬁhhel malis Bndxahpleaicentri es
Pinet T ome” o dtlec AUGHLODALOY L 16 & HEBRIS bn Fokh Eion/ e 1R bER ok

functi ons and capa a“netor K
st andai @i zedieﬁcmnpwat to denonstrate the hierarchical relationship between
the represented Lrﬂ ect entries are used

ion., The object. lists a
to represent such 't M %catéél lﬁ%ﬁ&ﬁ@ @ﬂﬁ&’é\ﬂsgg@mg‘g?)b%?cﬁ%“%&ﬁ containggt al | ed
medi a and awalule&tﬂresemarev&e&sal nfimbéri dfebysss dieri th entexmegih 5ieamdscApBE. eThed

i npl ement at i . ect and object .enfries ve been 15 descri bed
nererne i AP BendBies el Bl Refbed oAkl e i olabe crirsRonting pecere
ot her acceptmdaihee Prefermﬂl)s tigeneast ﬂp:luﬁmﬂbﬁtwlthnﬁthé attribute® fiela) refrtsehts Sheth@nsd
obj ect gntr f Emgresent l. ve oln tig?ﬂ%h ose des ri_bed. herein. The
pr esent” i nvél Fé’ﬁcﬁg dia s iaallen Fﬁt o SSpde At ?%"%h’@hdf’lﬁ’éﬁts
i ncor por at i nevetl @heinkdia tiDinkaltadl| |ataérens‘ehﬁ thefikris bied [dpiog 104 vBldgh Gdvel, 8 sft
construction_and 2 operaél on of i.nvention. E ch rgference herein to

speci fic endEFRENt N ARePnG Leasti ngé“"%"ﬁ%trt@b\"“ 19 the ttri EFPEeSeOts Whethef Be scope
of thﬁ cl ai gm mmmmrpwcebomedm .wddenﬁ;ese@mar MlstMgEMS%?i@gichlq{i'gH n the
art that nodific n in the e ment chaqosen for
illustration® IM’ ﬂ&Yff ‘E%B‘éa‘f‘l'%ffra‘rcgmqtm& ‘mq@ﬁ&s Y @adpgicab jov waltapglerelt i on.
Speci f peal | yhe nedisid hot Rete@d aTIRhird Ceabt Ws@ficakd Hid Wichin fhetahﬁblﬁéstﬁeichat whi | e
the preferred 25 eg&ﬂ%@msnt of, the present invention is used to re resent

devi ces coupfREErS F onypot thisparficulacniece 96 media dsreeqsdably ang gan ke modified-e, t he
present i nvdfthioflagcia Retatb 20ogieal hith! WiaFY RekLL the maﬂ,em&ﬁﬂdb&esowfeMemf%eher

bus structurgs., - 1 1. .
fFag is at a Togical 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.

- 10 -



9 July 2002 CLAIMS 1. A method of representing functions and avail abl e
information in a network of devices conprising: 5 a. accunmulating data in a
menory at one or nore devices within the network of devices &Bolyt2008e
functions of the network of devices and the avail able information; and b.
mai ntaining the data in a nenory in a hierarchical rel ationship, wherein
the hierarchical Theleagihomsdi it the hesiRE MedACdbjbdedes@p@ Celact tepieSend Paigdd oOne

or nore associ ated obj ect entries representi nﬂila current state of the
net wor k of ofémhéé@g“‘e%fdhe Bisflisgin dayrs gng apRwese Niisgnath Aessmesertesant ve one of
a device, a fiigddidan. Bids theRbECRALibleNEMYNBE e theditm hiles ARLAGE r@s cl ai ned
inclaiml wherein object entries within an 15 object list refer to
associ at ed oBgasding purpesss. Fhe mesvedelididis rasered fpmipaire speeifigation2 Prgferaldy.rihe he
obj ect kist LOGHRE ﬁ’asl%'l{é&%]eénwl fueSirpdard fields in a header and one or
nore object entries. he nethod as claimed in claim3 wherein the
obj ect list incl Jdesitle lengttefidhvéthindhainsaHehmedi gbjectBlescTiber frstudest wduec| ai med
inclaim4 I 9 | bus
netvork. 25 Eoeiphe BF pahU R, pLRULE RN AR O TR HEE SE R, 0
audi ovi sual ideludes ¢ titleld the Gartjawlay pROOBE MediA frbe nmd_dybenldaprle@lnﬁeldg _
functi ons angad@hARbfiel Bf AR udh BEWR! dpllacft RIME! ol rhleV! cos
conprising: a e
pl ur al ilfy oftypedépeadent ) \Mfemmmn fitld cdmthias mfmdetsthahle sniaatfwttpalnrstvpef oft hedia
network of 5 devi esentation of the available information; b.
mai nt ai ni ng t %563&?%)'4 w lg"Eﬁ)ry in a hierarchical relationship, V\/nerei n
t he hi erarchi cal Tmelohjectdrss hloﬂael of thelpeesdattinvannc isd/es/ wefiol for aluidignso®headthe ect
lists, each n ne_or nore cia 0 entrl es,_qar ed toget her
to repr esentavﬁl\f%’tlf?lr" grﬁn AGNLDfF :ﬁf Ot {'%gt PJn? cudvPoeg M iﬁ@ﬁ&f@"é%j ect
entry repr esmthengAanlﬁmrsa&emthﬁ numbeo 10€ tradks anchelid oe;heammbhdcﬁ\,segxﬁcmsaon a
functl ? and_a

e

t t he d
Cuaevi Beq 1 ey THEE: Romsthe Aot ob Bra I e B, T rifppisoid ey agetble
repr esent i ngseiiees aveid mbideass udadea/quﬂso/wam Ioﬂcrtti‘m&: deacoritrighya mick curresttyovi di ng

the data to a within the net .ces . requested. 8
e ot hou alvallitls fifemtten chhis prarrstaredt ReehicE o T Gy i BiRG an
plurality ofotjécatistard fi el ds wi thin a header and one or nore obj ect
entries.

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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20 9. The nmethod as clainmed in claim8 wherein object entries within an
object list refer to associated object lists. 10. The nethod as clained in
claim9 wherein the object lists include a reference to a padduly d¥ect
list. 25 11. The method as clained in claim1l0 wherein the network of
devices is an | EEE | 394-1995 serial bus network. 12. An apparatus for
representing funccQhsseAasip@ighiteallafic Rf GeRideON Spd it bl fe b6 ee@ntim
devices conprising: ‘a. neans for accunul ating data about the e}

t he network @pe G%lﬂitdeme-‘&n'ddtqﬁ‘ellbﬁmtqd&blﬂ@ fPM"dﬂ?rtﬁbleon and b a control I | ng
circuit coupgesd = =

hi er ar chi cal
rel ati onshi prEr=t s T oo et 1 StoOn T OO WO e g S SO 1=,
obj ect entri as representfmomiﬂad'ﬁﬂrrent statpe of the net\/\U’PN of deV| ces,
obj ect entryll representi pgud se@aiesentati vel one of a devige, a function

a piece of ifformation. 5 13. Inhe apparatus as crarned 1h clarm IZ2 WIeTgin
. ct o nnlhroa‘\_gcnst stream component s hsl U PR 09| 03

t he object |f-stc—ist ef-efehee—to—a as

clairredincalm13v\hr@mn ds rk 95

serial bus ngtwork. 15. An,,nﬁtwork of devices coupl ed togetsher for
comruni cat i off DETWEEN T NEe_0eVi Ces conpri sl g a. a Pl uraol Bty Of —JEviTES

isc contents hist.~
a1 ol ol o
coupl ed t ogep-her—f-or—econfth-eaomr—ant—t+5-b—ea—pt-at-y—ef—eeni-ro+

circuit¥ eafh within a cetmdsponding one hf the plurali®y of devices. flor
accunul ati ngjj dat a about t hesdiuncti ons of the correspondiog devi ce and
i nformation fvarTable TromThe device, wherel n the cont rogbql Mg CITcurts

I baaat - -+ .
al so nai nt ai p—t+he—data—+r a Fot-frat—trettret e uu_[ ect—t+sts—eantd—one—er—aotie

associ ated ofject entrj @€t on ohject pntry represeffng a
representatilye one of a subelemi ce, a funct|on and a pi eceowof i nformatiol.
16. Theyqnetwprk of devices as clainmed in claim 15 further conprising a

plurality of fmenory—crrcurts——each—couptedtoa correspondingone—of—thg
plurality of 25 controlling circuits 17 The netvorl of devices as cl aillmed

in claim16 pherein the nedowssl of FF FD
“ <mvalid ID> FF FE
<reserved> FF FF

20 A I: - A

A removable media list has an object_list_type hexadecimal value of 00 Q1 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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devices is an | EEE 1394-1995 serial bus network. 30 18. An apparatus for
representing functions and available information within a network of
devices conprising: -17 9 July 2002 a. an accumrul ation circujdly 260% i gur ed
to accunul ate data including the functions of the network of devices and a
representation of the available information; and b. a controlling circuit
coupled to t t { t i

hi er ar chi cal m%k?%g :éz)“nﬂsl %pemﬁelgsgﬁiﬁ O%Je rle%lat q“’%}]%"‘gé‘fjgitlﬁﬂo‘;ﬁs%ﬂ?’;% 38? t he
data i ncl udesombxjneobjed:tl cktcslpamdrapweermnz 1) (73] valsesomcalaeplrembjsteﬁmls ok rradis
representing.a cur .st.ate of the net rk of b ect. entry
representi ng " Feﬁ‘r S%Hftaaf\%o fe-'5 t}ge\é\gxade%mal Va¥ g??&“& ‘5’“3&"59 & of

i nformation. dé&ripirs rEpesaipaambrder afSpiay afi taekls ommednabmglﬂavddemehﬁadcm obj ect

| i st ncl ude a reference.to.a par ar at as clained in
c: :u ?n I18 V\Eerﬁé?'ﬁ ISt Ras any el‘:khﬂe@? e‘(aﬁiegmlag Vﬂﬂe ?ﬁé@éﬁ} 3"8’2 0f§§§%|3,8?s| al Ibus I
net wor K. - 18 descriptors representing a list of programs available on a specified servxce or channel. A
AfAH?AQKNgf-L\L,JVCQ%BOIAI\% haé\fa%lj objec{ 1stpi§ exédelcgna'?\vzﬁég otpt@' 68 é) dontains oL]e YA A A AN
zijpk}‘ a\ }/\] c ia] Qlagc@l@ioﬁ:iﬂeﬁ&}sﬁﬂ}lg ﬂieQB}ﬁ]f&chFT@]&ﬂ%tCﬂl}: :a?\]icea] Ti#]sedunalkscis] cal cal c”
a] ca] ca] ca] ca] cal.ca] c” c ; L/ _
08 (L (e | PSR, bl Ao S i it prcheredapioal vakyecsf caf o
a]U] C] ]IO ] F]F F[]) as described above. | L x MOV, 110]0
a] ca] ca] ca] ca]ca] cal ca ca "a] ca c +++ - - - - -
111@22%133644455&6]‘% I%ﬁi‘éﬁ]%‘&]"]&aﬂi‘ﬁ]l’giﬂr@ar@él?‘t’af'&é’f the peeset a) ca] cal c
a] ca] ca] ca] ca]mi:&aisqm@raahqa}fmaiew] Tiad @rﬂﬂ igenkigiad a;?dccaésé‘nﬁﬁé%zx?tzlﬁi 99W :
<<H>>Y???3@\ABBBGIJVM M MVNUN} xsni d_Z] ca] cal ca] ca] cal ca] caj ca
] ca] ca] ca] ca]RigRatioR eca]be*g]ttzarfea}*@a}s %‘ a,} }‘c&%—&‘ﬁ]‘i&é‘f‘é el dNR tSOPPYQQ
- RRhSS{ TTO UUWltWXAKh&thXécYZe{cB thi con}amru ﬁh%]rlﬂr@s@ﬂtﬁ@]tl@caﬂ&@depad dokERREMAhCa] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caLca ca] cal ca] cal ca] ca] ca]lca cal """ ab
nbubbb( décddd’é‘] firgc Bd hﬁql]m ih}sN]chnptor e subunit_list_id_I field contains the 1D of the

LT val gb] X]obferi ﬁﬁkﬂﬁdmllﬁadsqmlﬁaﬂxsadjs&kﬁalmﬂ ﬁx@k&lﬁhﬁ@&oﬁ&ln@é\ﬂi &iluni] cal ca
] ca] ca] ca] ca] ca] ca ca] caj %g_ﬁa ca] ca] ca! |_nNnZoagpop/ qgs

UV WO WX X X y A Zugdel mame ength,ang rp9de]_aame, Q]’lé%ﬂpé‘a]%' the Eapea]‘% éﬂ“c%ﬂ‘é%]“@ﬁ‘]lca] cal
ca] ca] ca] ca] Gaheaksigleadd arl LﬁﬁﬂB§'3d1&ﬁ\hﬁtﬁ‘i&@k@aﬁlﬁaﬁ&aﬁa&aﬂeﬁama'@nﬂxﬁd { z

"0~--zupkfa\ Wi d_Z] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca cal ca cal calU] calcaU] ca]c
aU] caU ca] Ca]reatg}“z\g "cf“ﬁff?fa‘]"@%ﬂ sdgatil a’]’% ]fp&tg]aetgle&taof)( qgmanuta urer of the unit. The

VI Ak#, 8bhval aRiMigipadd abmeliGRincalGadCalic addcahﬁeﬁe&@]anal aaﬂs&a& §RtigRA eaddm ] ca
] ca] ca] ca] ca] ca]'ca]gca]"ca] ca] ca] ca] cal ca cal GIW&~/" I}ﬁxsnl d Z]c]ca]ca]ca
] ca] ca] ca] ca]arCH] Fd’&]%‘&]“tﬁ'}%‘&]‘é‘&f @ﬁ]“ﬁﬂ‘&a}%ﬁ]‘%éﬁ%&i% [ defecHpatigne al cal ca
] ca] ca] ca] ca]wighdnaflyedflohd &aﬁ}ewu ¢k deled<Cad bane aks Jhm)iradaR]eRlbna] Bl cal ca] c
a] ca] ca] ca] ca] ca] caﬁlca ] ca] ca] ca] ca] ca] ca].calcal calcalca]calcal $' V|e! DCt | $} x

sni d_Z] c] ca] m&wmmr |dexice i) assigned jite Ve Apighg Bamec akhea] ca ca] ca] ca]

ca] ca] ca] ca] GakC %ﬁh&ﬁ] 1EHiE andl udnKtv e_de endem information fields within the uni

109& () - 9T10%&" %&' (7-L 10%& ( TO%&' () -&10%& () -#9YL10%&' () - aKNI K-fL
109& () 231098 ‘E'}t '@g'um descname%zmc )nf@mm strmewzd(cyntﬁ%%seacxfm@w 5

i K S(S 10%& ‘gpQ%% it a%%?& ﬂ&"x@ the Wi vy e field
109&' ()-T110%& 0%& 109& &6 ATS(S 10%& 109% & () - Lf

10% & () - z#n&mt@c(lyerj_@:_pgxldyn#@gth and manufacturcr ependent_in ormauon 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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10%&' ()-&910%' ()-6 _aBhl S(S 10% 10% & ()- 100 & ()-#10% & ()-S 'y

10% & ()-f19 110%\& ()- 10% & ()-_qaBhl S(S 10% ' Z

10% & ()-s$gl0%n & ()-Z2"10% & () -! Z"10%=& ()-s"10% & () - 9 July 2002

10% & ()-dw. aBhl S(S 10%4#10% & ()- 0 10% & ()-. 10% & ()-°

10 & ()-! *#10%\& ()-fy(10% & () - HJKLIVh(uS48n1' 10% & () - 3! rﬂ' 10% " & () - 3$nl0
W& ()- 10 ek QiselO¥his desdiptor structure, The number_of object_lists field contains a value

10% & ()-fF: zX6uS4S!\ &&" 109" 6" & (i & 10%T & (; SI\ & 109%6" 6" & ()-s! X&' 10
0R" 2" & () - s SERGMNRNY he punafer phopject iigs djreqtly assopiated |With. this syhunity \Dsvansog qny - 10"

10" 10" s<109%&1ypk ot kébufid Qfilee Eanbe(ak 16281 o MM YERHALYof kupPbibedLibifkidilea M
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10 for representing functions and capabilities of a network of devices in a uniform
standardized format to demonstrate the hierarchical relationship between the represented
information. The object lists and object entries are used to represent such things as
devices. subdevices. supported media. installed media and available services. While
specific examples and preferred implementations of object lists and object entries have 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.

- 14 -



10!'S 109%&' ()- @O%& ()-yZ"10%&' ()- @

109%&' () - @O0%& ()- @ 0% & ()-g2H33H445a?bC

10!y) "109%& ()-fS 10%& ()-f &10%& ()-!f#"10%& ()-S! 109%& ()-S

y10% () -55A66C777dEbC 10! 5109%& ()-y3S 10%&' ()-2!10%& ()-f/ 9 141y 2002

1098 ()-ff-109%& ()-y, 3109%& ()-777778[999 = 10! (y' "109%&' ()-y!'y

"109% " & ()-yLy 109/ ()-zf#9Z10% ()- AP 10 A0L710%& ()-9W:g;; <<}?_=

10! @" 109%& () - AIMS

1098 ()-!, #10%& ()-!, #109%&' ()-10%&' ()- 10%& ()-<H>>Y???3@IE_=

10! @*s! 1098 ()- (109%& ()-L' 109%& ()-"$g 10%& ()-S, "

109%&' ()-3109& ()-f3@AB ! O () - : L
10710%' () - O{ 3100& (@i\ﬁf %@P %p}%eﬁ ! éﬁ?&%@%ﬁ@%ﬁ%ﬂnmm na
10Ss#10%& (heﬁ@ygpa/@i&ehwgﬁg;gg& ()-1f #10%H& ()-y!f #10%& ()-y!f #109%& (
)-yJULVMZEM MM M MM\ = 10910% & () -f#LZ10% & ()- 10 10

10L710%&5 () - | y+z#10%Ra¢qumulatirts]l Q& it )a My GORmMB{dr=mbfy devices within the

10% & ()-y10% & ()-!s@10%& ()-gyl0% & ()-y10% & ()-y10% & () - PPU4XQ RRhSaB{
\= 10Z10% & () - 10% &n¢tworlhod deives, abotdteal@n¢tjons of the network of devices and

109% & ()-!#10% " & () - zhSS{ TTOUUUaB{\ =

10%*109% & ()-)10% & () therxysilaple infernmamon; gnd | ##10% " & () - S, !

10% & () - UVl nbC, 10#Z109& ()-.10° 10" 105 . . N

10% & ()-3109% & P) - 24 FRRINME. ,thelééﬁa&m( f- BRBWYY vinyy higigpihical relationship,

10KOE ()1 "10% (o AP (b fonidf MBI S objec i

10|"#10 ' -@_Il 100 ! - 0 ! w] " 0, ! > ' _»
109/ ( ;YQQ& o () 2bnb} A9 Coﬁl% !oh %%(@A%s%%l?{gegzc;@e@%ﬁ‘tr@ répresedtRe ¥ dukrent state
10%\’&@ () - ! Q0#L10%VVE: ( bt Sthel@Rdiork) ok~ MRS éach! "oHe0P6 @HGE repreBdtiagbtabubbb(
cc~_

representative one of a device, a function and a piece of information.

2. The method as claimed in claim 1 wherein object entries within an

15  object list refer to associated object lists.

3. The method as claimed in claim 2 wherein the object list includes a

plurality of standard fields in a header and one or more object entries.

20 4. The method as claimed in claim 3 wherein the object list includes a

reference to a parent list.

5. The method as claimed in claim 4 wherein the network of devices is an
IEEE 1394-1995 serial bus network.

25
6. The method as claimed in claim 5 wherein the devices are audio/visual

devices.
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& ()- @ 510% & () - zz+{ §dvited@B&a representation of the available information;

b. maintaining the data in the memory in a hierarchical relationship,

wherein the hierarchical relationship of the data includes a plurality of

object lists, each having one or more associated object entries grouped

together to represent a current state of the network of devices, each

10 object entry representing a representative one of a device, a subdevice,

a function and a piece of information, wherein any of the devices with

subdevices includes a subdevice object list with object entries

representing the available subdevices within the device; and

c. providing the data to a device within the network of devices when

15 requested.

8. The method as claimed in claim 7 wherein the object lists include a

plurality of standard fields within a header and one or more object entries.

20 9. The method as claimed in claim 8 wherein object entries within an

object list refer to associated object lists.

10. The method as claimed in claim 9 wherein the object lists include a

reference to a parent object list.
25

11. The method as claimed in claim 10 wherein the network of devices is

an IEEE 1394-1995 serial bus network.

12. An apparatus for representing functions and available information

30  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 the data in a hierarchical relationship,
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including object lists and one or more assoc1ated object entries, each

20 object entry representing a representative one of a subdevice, a

function and a piece of information.
16. The network of devices as claimed in claim 15 further comprising a
plurality of memory circuits, each coupled to a corresponding one of the plurality of

25  controlling circuits.

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

devices is an IEEE 1394-1995 serial bus network.

30 18. An apparatus for representing functions and available information

within a network of devices comprising:
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5 data in a hierarchical relationship, wherein the hierarchical relationship
of the data includes object lists and one or more associated object
entries representing a current state of the network of devices, each
object entry representing a representative one of a device, a function
and a piece of information.
10
19. The apparatus as claimed in claim 18 wherein the object lists include a

reference to a parent list.

20. The apparatus as claimed in claim 18 wherein the network devices is
15  an IEEE 1394-1995 serial bus network.
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