;  e3e> | (6T>] 13 Septenber 2002 WO 99147996 PCT/ US99/ 05395 BACKGROUND OF
THE | NVENTI ON FI ELD OF THE | NVENTI ON The present inventi on3Septendwr 2002 he
field of consunmer electronic devices coupled in. an audiovi Sﬁr@%%%k
More speci WOt he present invention pertains to a syste d
for organi zing and accessing data stored in a hard disk device in the

audi ovi sual network. One enbodi ment of the invention 10 di scloses AV/C
commands for accessing a hard di sk device. RELATED U.S. APPLI CATION Thi s
application clains priority to the copendi ng provi si onaIIUW

application, Serial Number 60‘?‘@?8‘5%‘%'?‘35At t orney Docket ﬁﬂwﬂmﬂmﬂ%g
entitled "AV/ C Commands for Accessing a Hard D sk Device ( hopououni t, 15
Filing Cate :kl e 'gnedtothe assi gnee of the present
appl i cat i on. *BACKERO R : ual (AV) network architectures provide

a poverfid platfgiginer e wekgbndevi ce functionality and interoperabirty

can be built, and are capabl e of taking advantage of the increased

sophi sti cati on t [The presedstinvgntioncrelatesita tiesl fieldtad consumareiectbpictdesites devi ces.

The typical AV hone or of fi.ce network consist f a variety of consuner
sRlficilitae prEsentsf

el ectroni c deaupleddnaRAudipiisal petworc. Moes sp PrESERtioantiAR ways. For

i nstance, t igal b BRI l aarﬂxoa[@eﬁ-sr@' unber of
conmponent s gecﬁayr%lstsgséﬁingg%cei verfsﬁa%%{gﬁ a corrpé &g?gﬁﬁ%&@ﬁypl ayer
and/ or a di gidraldiskiddeizedn S Rldiydsud R¥Worka nOnbenbaiimen efihe lisvention
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tel evi sitdh, disoldsdebVEieemmands fasaovesung 4 har)diskdevigpe deck, and the |ike, and
al so may i ncl ude g r (PO . A comunication standard, the

| EEE 1394 st andard

This application claims priority to the copending provisional patent

application, Serial Number 60/075,018, Attomey Docket Number S50M2389,
entitled “AV/C Commands for Accessing a Hard Disk Device (HDD) Subunit,”
156 Filing Date March 14, 1998, and assigned to the assignee of the present

application.

BACKGROUND ART
Audio/visual (AV) network aréhitectures provide a powerful platform on
20 which device functionality and interoperability can be built, and are capable of
taking advantage of the increased sophistication that is being incorporated into
consumer electronic devices. The typical AV home or office network consists of
a variety of consumer electronic devices that present and record AV media in
different ways. For instance, the typical AV equipment found in a home includes
25  a number of components such as a radio receiver or tuner, a compact disk (CD)

player and/or a digital video disc player (DVD), a number of speakers, a
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S for networking consuner electronic devices using a stan d.co [Gation
prot ocol Payer (e.g., the audio visual control [AV/ g pro&a%%‘?t?mwoﬁEEE
1394 standard is an international standard for inplenmenting a&a}gﬂ?%%?fb%i ve
hi ghspeed sWQ ¥47#M§s architecture for interconnecting digital vi'ces

t hereby providi ng universal input/output connection. The | EEE 1394 standard
defines a 10 digital interface for applications, therg%el impating the
need for an tefyisiana@ Gdeq easselte Egaorder YER). adape dedk 8A [K6g2RbRHR before it
is transmtted across the bus. Corre ndi ngly, a receiving application
wit! recei veMiy§id eaggaonﬁoc[o%?régegat a, fromthe bus and will therefore
not be required to convert analog data to digital form The | EEE 1394

standard is ideal t EEE GRIRAHA, Bat besh Hehmeart because
devi ces can be a d%ﬁ'ﬁ{’gﬂﬁyﬁ%\%gﬁf gh%nmttehg%gai al bus while tﬁgabus S

active. The {JFRBtwbRifgToRoHaChiSHRIMY ddidee ilingds tandararmtfnuithtibs 0Chr onous
format data transfers. Prior Art ii=figure 1 illustrates an exenplary hard
di sk devi ce pdddbl RPer@. g o0 Wisatcdntol BIVIC] protoasl.nThe IBERIS3GENd

i sochronous data. Data are stored on platter 6 that rotates on spindle 4.
HDD 10 has astangdrdiis ah interakibmalrséardiand for implemestirdy am inexpensiverhigld cl oser to
or further fromthe center of platter 6 using arm2. in order to read from
or wite to spdedsesdat bpnhatchitesturel far intarcapnegtingdigitad dswices harebyt ypi cal |y has
several platters stacked vertjcally and att ch%ﬁjo 25 spindle 4. In such a
confi gur at i oRfoviding WSl ippiy/outt comneghiol i T3t stahgard dafires@e of t he

PCT/ USosf s s88taSHacR KT Sppliph Biiebyaimoalld FEYEecJa dnoimiprtone 4 i
called the o Lget diRafdad fidh aﬁaup%%m%?&gmimaﬁﬁﬁﬁeaacm @ dygom one

d .
track. Tracks are di Into sectdrs containing a certain nun%’ér of bytes

of data, typgGabipbnaihgh? a¥E&Sing HppRCAISS %/ilﬂ%@ivﬁmidTQP]ghtapnotiénaio?i necessary

to specify a cylinder "and head, "whi ch together identify a specific track,
the sector ngxacfkori/iftes Busé Bed dallthefidts het Bebqulted tusdIRBrt@halby beg th0 be
accessed. Data transactions generally start at the beginning of a sector.
10 I n prior digital¢ampuThe IEBE 129 Standardlby ideal fet cansdmeneldBitbrid® i s normal |y
accessed by a | ogical block address. HDD 10, or the programcontrolling HDD
10, per f tf mscemininicatian rmstrhecapsardpyitaspandenedsiedie of erjheval fremithess for the
object to' the, sical | ocation_of the sociated data o he di sk. The
user is pr esﬁ?ﬂagga/w&? Hhefusds petives 1{'\9 'Eggd:;%éﬁfar”é%ﬁﬂ%”prp&ﬁﬁémsf | ogi cal
bl ocks) 15 providi Ll LUSi a i re stored contiguously on
HDD 10 even 186 HH?%%F Sclj§S°8¢+t%8§ﬂ%¥)q}&n%h§£%gr(séé.gfe%hi s prior art nethod for
storing data is problematic because it does not allow HDD 10 to be easily
shared by multiple objects that do not work well together. For exanple,
appl i cations suclprag At EigiieNtustrassatBkemsiist RIFE diéR d2vice (BDK) 1€l t t oget her
on HDD 10 unless they 20 are separated into partitions. However, the size
of the paytiédramsnly sisdd fidri sterny dsynchranges arhidodtootdus data.obatararei s al so
probl emati c because it is not flexible and objects cannot be readily
changed in ssteeed oArpiaitrITe thppotates onspipkle 4. SHRPL 19 hasgapymbes of mevaklguence of
the nmedia stored 25 in consumer mnidisks NDSEe As new content is | oaded
into the MD fepdivsitasheads babare moxed deserto é”R‘BE rigm thejegniel of BiaeS 2002 WO
991 47996 PCT/ US99/ 05395 at. a track nunmper. .| e r u re can
change of t er"$WF™MHE ?:'bdlaff todege ?rtom’r%'. VU:E% fo %'E%%n%?/%g,r}st éféﬁag%egf gt ?&gﬁar%r
I nsertion of :fi L& 8d Wiihg tracks,
shifting thed'%%a%é% Qggqg@%%ﬁ%ﬁﬂgp 'ﬁeg%ﬁ@%‘;&lo‘}ne(ﬁggz:ati fgg#éhl%lence, the track
nunmber ~Gannodpikife 4s Gtlstich adasfRESatw, 86k 2 vaiNRaRIodE reaurit@headfotlerdhces i n
t he AV network because the track nunber may change between the

surface of the platters.
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time the object was recorded on. the MD and the time it is |ater accessed
and retrieved by another device on the network A devi ce oi3Septenmendf@2 my
store a certain ~tradr nunber that initially specifiies a particul ar

obj ect, but WAY%GMS | ater tine when the device. species that PFEEFC%ioer
ft very well could receive a 10 different object than what |Is required. For
exanpl e, an object initially Identified on an MD as "track[3J" w ]I

be. subsequently identified as "track[2J" if a file stored at a preceding
track is deleted,_and ! trac

. 41" wi ll then.be k " K ! devi
OR t he A?(/ net wor kﬂlf"Flﬁ‘Eid(;?'ﬁPQﬁ'?{"ggﬁ@\émthSad% Fégtl?’[e%]"sgﬂq@n? fwﬁl%ﬁu\é I3I) (rj e?ei \e/\éI °
t t ) t . t .
e 5 Pkl 9 P A AT S
' e AV ot ecifite SYcRag baiating" GAAER! paRbecit bR, TSI B D001

and for repr @\?@a} Motk dcBES€ata Bh MO 10,0t B rieeeésady tolspebif @byl &%5 I N the AV
network. 20 W.thin an AV network in which many different types of devices

may be coupl padad,agdtihegethet identiffi@ssposifit arack, the pectsremimbdraviairg €Ridatd N a

uni form manner, so that they can be readily accessed by a user or by other
devi ces in t btartseandihe. npbreof ylrrtodiramcessed. FD@tg transadiogegeneralyr 2002 WO
99147996 St | MVARY THE 1NVENTi QN PCT/ US99/ 05395 Accordingly, what is
needed is a swttadhehegisying ehe s8Mohani ng and organi zi ng objects stored on a
hard di sk device in an AV network in a uniform manner) and that represents
those objects to other devices in the AV network so 5 that the objects can

3 ol ! . (Lhe objects ¢
al so nee d""?Eezsﬁ&ﬁ%ﬁa‘%@*}&%&é@ﬁ%{* %@%ﬁs&?@%af@n%?éﬁ% SEMe i oo of
the object t Ec&%s?@%klaylogieé\m-adypégprkﬁﬁqb. 6:’1}4@%}6599m' aaﬁlrumgg pipTet hod
and systemthereof that hanes 7 0 and organi zes obj ects stored”on a hard

di sk device ip, petionndisoimitddedmduiiVbe M%W?Kohﬁpahé%igfc@fé@dmﬁhhe The
present invention represents those objects to other devices in the AV

networ k so t bbject todhe phesitas loeation afdble kysooiatedtdatd oanke disk!t The ukéds corr ect
object is retrieved. The present invention also includes a nmethod and

syst em t her epfesentgd vittewhataapppars ta be sa¢antiguetsarapge of lotiicahilodts, ect ~to 7 5 be
easi |y changed. These and of her advantages of the present invention not

speci f t ctd | yPiavisinghedivaiRn Batphiects aeumered coatiovgustyi o0 PSR evdhs of the
present | ”Ve{?\to'ugﬁ ttpe{t?ssgﬁénergot Iﬂ%’ &sB: This prior art method for storing data is

problematic because it does not aliow HDD 10 to be easily shared by muitiple
objects that do not work well together. For example, applications such as the
Windows and Unix systems do not work well together on HDD 10 unless they
20 are separated into partitions. Howaever, the size of the partitions is difficult to
change, and so the prior art is also problematic because it is not flexible and

objects cannot be readily changed in size.

Another type of “track” is with regard to the sequence of the media stored

25 in consumer minidisks (MDs). As new content is loaded into the MD it is stored
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"the present inventiort-pertains to a nethod and systemthereof for 20

of gani zi ng and accessing stored data m a nmass storage uni 13 Septembas2@02har d
di sk device, in an AV network.' An object is associated with t%le tored
data) and aWsh{%I®%bj ect identifier |Is denred for and assign€ /P%”?oﬁ?’é%
obj ect by the mass storage unit. The cbject is addressed by its object
identifier. ' S ' R i ' j ' with
ot her obj ectag??%ﬁglpgﬁlbdtnhgagé%ﬁerar c%nﬁbcg? Eﬁ%@????&o%ﬁ%%@% gﬂ obj ect

list that ngwieaip‘b? AP itRcdelSHIdR ST inbdhionrifile std B b Ea Rbck affeks dliegtt enber
2002 WD 991 47996 PCTl US99/ 05395 i dentifier and al so incl udes obj ect

i dentifi ers{e@folibRingotduks, shifjis the.nuhiber bba dolidwing tcel bg enegositjers. t he nappi ng
of the object ident~ers io the actual .physical storage |ocation of the

dat a associ ffefidsvihd treck nubjbercannphbe keeghtoeadsnessaablestti shaned by multiglevi ces i n
the AV network are conpliant with AV/ C (audi o visual control) protocol, and
t he AV ngt wdekicesinciepAY astworf berause thertrkrginber weirghanas besween edard. | n

t he present enbodinent, the object identifiers are arranged In a 10

hi er ar chi catimgithe @Piach was regerdad suha MR apd tha¥ms it i laten areessed 90¢ ef er ence
th bjects., F | int hi i t | i st object
be used 1o gBeNsay BaoBerdrcdniBe Refitks A defiee Bh U AelsPuliney Shu hor nt co
°h b oct P b |
Cefor ence. r Bt ki GRhSh bndt ARG shBfedd phitful Wbt Wk b bttt -
data. An Obiiﬁgiwﬁé%%&%&meé that ﬁ&aﬁﬁﬁﬁﬂbrla%gdwéwdm@ réBive &l

identifier. tively, an object can be found by navigating through the
obj ect Qjer afrelent objaty tdmwinhiierquirste NEor dx@mpld, antobject itiaferentmsa0odi nent )
an object nmay contaln descriptive information that describes itself. An

obj ect can ahan MP dsotmckid]” will beysutisequehdlyddentifiod es ‘2@ck{B] dfrandile stored | n t he
present enbodi nent, the abject identifier is not reused for another object.
| n one enbodt aprecedingtragljiedeletedetnd trask{4]” wilbtaee he knovamas teackil.! dat i on

i que 25 1 PEhaK thARY ROk YA i ToRueo RO IOERRND vl e oot
hdentifier {hr]ectlréj&egregiogsl§ll‘é%ﬁ%e%qra%%]_ns@%% ﬂ?e6&esire& %rag?‘.pt ember 2002
16
Thus, there is currently a lack of mechanisms and methods for uniformly
naming and organizing information (an “object”) stored on a HDD in an AV
network, in particular a network compliant with the AV/C protocot, and for
representing those objects to a user or to other devices in the AV network.
20  Within an AV network in which many different types of devices may be coupled
together, it is desirable to represent the objects in a uniform manner so that they

can be readily accessed by a user or by other devices in the network.
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WO 991 47996 PCT/ US99/ 05395 val ue uni quely assigned to the hard di sk _device
by the' vendor and so the object identifier is .unique acrb3§eptembrE2@0Z sk
devi ces. | n~one enbodi nent, a general data packet format !s defined for
commands t havoaw4s9esed to access and operate on the stored ddtd/¥¥PHE%he
object identifier for the object associated wth the data. The conmands
used include: RECORD TRACK for recording into a track object) PLAY_ TRACK
for playing SUMMARYANT BHE INBENVIONACKS for playing froma subtrack array)
READ TRACK for rearing froma trade object, and WRY TRACK for witing to a
track object. TheAWé‘g'éﬂYv whatdhpeesied iz metiodand: systesn fo5 Namingsdst or age uni t

i si ng: t . f j ta, a d t fer .
pos! (| oned ageRgRE T e r i bp &bard itk icEin Badl AeaRiIB A INPRS sai o data
f dt id , t | er . far | t
of "Sa 0 dat a R IRE POV G LHECTETS: BpRd GUPAOT afar el B ML Aoyb R0 L7 g
ai d_dat a HFAASC e o I S cOnt 8117 BF 1S PP a¥soci
obj oot ) cer Yt T GG Gon BE RN BBt IS ARERE cbRETSb S ana 1 or

accessi ng saigiaRkeWhatsé 8o 1bSed 8 adHahQPARFSystélf Mt id Rixibladie] i n sai d
uni que object 1dentifier is not based on a physical |ocation of said stored

data within gabws hBsizesdfatiagbjecttd be eakifrchbngeRi d m crocontroller is al so
for maintaining said object in a hierarchical organization with other

obj ects, said hierarchical organization including an object |ist containing
sai d uni que object identifier and other unique object identifiers for said

other objects. 7 Wesursenyinvestiprinciudes Emediod angsysiem themof ttrgoamvd 99/ 4T996
PCT/ US99/ 0539~ BRI EF DES~ON OF THEaBB. AW N~-S The accortglgn i ng dr awi ngs,
whi ch ar 80 n@BH SERAEEY PisCigiored omahard fisk dpvie inar gudipivistia(A¥h, i1l ustrate

nbodi t f.t i I th ith the d i pti.on, t
oxp ai n the Bl LR AR ThE BRI invEblch i8bfesERR IR0 B e e 1 °
nbodi t i i t i i trat
exenpl ary. audifiey Pacesih MARE bbbdnc 05 b BeRblellc Beiroadibbbssdy phbs (05 2"
| nvent i on T niat it a6t oedlis Fves. e bibsént!Hihliod BB RIARE qone mbodi ment

of a controll.er device used in accordance with the present invention. 15
Figure 3B i spitiddenld sysear teredl tHan Srediekioldi dirtilowfthe sixa 9% thietadiezfi® unit upon
whi ch enbodi nents of the present invention may be practiced.
15 be easily changed. These and other advantages of the present invention not
speciﬁczl!y mentioned above will become clear within discussions of the

present invention presented herein.

The present inventionrpertains to a method and system thereof for
20 organizing and accessing stored data in a mass storage unit, such as a hard
disk device, in an AV network.” An object is associated with the stored data, and
a unique object identifier Is derived for and assigned to the object by the mass
storage unit. The cbject is addressed by its object identifier. The object is
maintained in a hierarchical organization with other objects, wherein the

25 hierarchical organization includes an object list that contains the object
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Figure 4 is a diagramillustrating one enbodi nent of the object hierarchy
used ih accordance with the-present invention. 20 Fgure S!3 Septetnbag?@0?
exenplifying descriptive data provided in the object hierarch

accor dance \M@ﬁ9/@7ﬁ%5penbodi ment of the present invention. Fi gu¥€+@599/05395
il lustrates the general data packet format for AV/C commands 25 used in

d alﬁ(ggg ,{Eg[zag t ts.STIRHBS: E SHEET
?(I;(L:JErE gg;:e " gg‘gept erg% s%gg{@e/@grgﬁsggér%%\ggrodg) 5 Fi gureE?TleT
i11ustrat eswoalﬁnc%mmgéeme Rhpping omgcméﬂm@mechomau BRfsitae used in

accordance the present invention gure 8 l1lllustrates one enbodi nent

of the PLAY_T%% pRATBNOf the Aakd aFsecihee dvithrmnashjet.dance with the present
invention. Figuré 9 illustrates one enbodi nent of the PLAY_ TRACKS conmand

structure used in accordance with the present invention. 10 Figure i0
illustrates the operation of the PLAY TRACKS conmand with subtrack el enents
in accordance w t ntbaeresesbainhediment, thermvmeegeme A\hnetwaro are campliamt 11

Il lustrates one enhodi nent of the READ CK command |5 structure used in

accor dance wiwith AYE (udiegjigual ?Rfé"ﬁf)lPMO"th @Grtee 1Y netyvodsis sompliapitbrbodi ment
of the WRITE TR% %%ﬁggand st.r uct ur.e gd I n accordance with the present
I nventi on. "Ea'%f * 13 Septenber 2002 WD 991 47996
PCT/ US99/ 05395
in the present embodiment, the object identifiers are arranged in a
10 hierarchical structure in which objects directly or indirectly reference other
objects. For example, in the hierarchical structure a list object may be used to
group objects that have a similar purpose. Objects that point to other objects
use the object identifiers of the other objects as a reference rather than the
address of the actual physical location of the data. An object can be directly
15 accessed based on its object identifier. Altematively, an object can be found by

navigating through the object hierarchy using the object identifier.

In the. present embodiment, an object may contain descriptive information
that describes itself. An object can also be located using this descriptive

20 information.

In the present embodiment, the object identifier is not reused for another
object. In one embodiment, the object identifier is based on an identification
number assigned by the hard disk device so that the object identifier is unique

25 for that hard disk device In another embodiment, the object identifier includes a
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DETA(LEp OESC RIP1'ION OF THE I NVENTION In the foll ow ng. j

description of the present invention, AVIC commands for aﬁiégﬁs‘%ﬁ’geg Ozgrd
di sk device) nunmerous specific details are set forth in order_to provide a
t hor ough und¥@8¥4A ng of the present invention. 5 However) iFCWE?9’Q§é95
recogni zed by one skilled in the art that the present invention nmay be
practiced wt i ol j r . 1IN
ot her inst ancgés?igéy\gﬁﬁézrﬁﬁa@nightgggwpoﬁ%’gieﬁf e@, ﬁg;uneéghgﬁéisé g\t:?d& g‘{ctl cuits
have not beenjgdatmiriidetiqhaaciosaal hag dRiddiResinnecessarily obscure aspects
of the present invention. 10 Some portions of the detailed descriptions
which follow are presented in terns of procedures, |ogic blocks,
processi ng, and other synbolic representations of operations on data bits
wi thin an intellideonesmbodimant.@ gandra ddiaviacket ftmestds defingd fpi | ons and
representations are the nmeans used by those 15 skilled in the data
processi ng ar éemmangpifiat arerused ta,agopss andenerataendthp stored eatsf udingsthe wotic to
others skilled.in rocedure, |logic block, process, etc., is

the art. A [ )
herein, and g@hedt¥ q"&‘fﬁe'cf%@&"g@&t 3p5opiated with|the datis Thasammandsused of st eps
or instructio |, eadi-Ro; ired result. '"ire, st are those requiring
physi cal nani ﬁél"ﬁ?@%@gﬁd} "p@g?@gf reaagmgil?tpéstrac&a%q Lﬁﬁﬁw}ﬁ@f :
necessarily) hC Bl vam’ wk i . th rmof electrical or
magnetic si gn@?@ﬁiggg?guowgléﬁﬁg storgyf%ﬁ"&‘ﬁ?@ﬁéﬁ{&%’aﬂvﬁéd, conpar ed,
and ot her wi SCRERD] TRACK 6t rbdtily G SURK B ACAL PWHITERFRACKSY fifing'ig!
reasons of convenience, and with reference to conmon~usage, t 081 gnal s
are referred jtwackobjgdts, val ues, elenents) synbols, characters, termns,
nunbers, or the like with reference to the 25 present invention U
SUBSTI TUTE SHEET (RULE 26) 13 Septenber 2002 WO 99147996 PCT/ US99/ 05395
It should be borne in mnd, however, that al( of these tems are to be
interpreted as ref ereedeMdniansd faptherPBAdiRb 8nasGoradmiamprisinges and are
mer el y conveni gblagd @bk foradein@lfat 0 be interpreted further in view of terns
5 commonl y usgdathNrankfer medns pdsitiond sdpRemtl toCald Moragineshs Ofoh edating eanas

appar ent fr onritifpesafdadatadvénghddb S4i@istGagdieansi 1S understood that throughout
di scussions of the present invention) discussions utilizing tents such as

"associ ating' or ‘adeiciogpntplieofor camsteiliing mgVeroent'of shiclul drita ghsfedmeans

"mai nt ai ni ng" or '&'gccessi,ag;i or th? | Ilg?e, refer to fhe actijion and processes
of an el ectronic YBFEULSUGBHergeontipliarys forassediating ar ebiest with spif datda| ect r oni ¢
conputi ng devi&gink @ thi i - t

mani pul at es a&nefj;ﬁ%n?anlg}'%‘?ﬂsgg%gg&ﬂ% efogg?g%gﬁe&%e}g%ﬁngﬁa%%é@u%ﬁ)%}saiacaI

(el ectronic) iderdified tbisal objedtiandifbreacebesity eaid ®bfkey using S afdgniguiecstsjecind
menories and is transfonred into other data simlarly represented as

physi cal quarf$ntifigls Wirptaln srif Meique obiechidentifias s et basesrorea PBYSiGdgi sters or

15 ot her SUchoJailRbIedd o iaYfininl LANHILS SloPibe G Ui P ay: scr eens.

Current and proposed tec ogies allow consurréebre lg’féct roni c devices to be
connected in a howeerein sxid miocreitraldsrkis ad foomiairtaisingrsasdidbjectiimbor mat i on,

'video information and other data to each other over a nehnrork bus. For the
hierarchical organization with other objects, said hierarchical organization

including an object list containing said unique object identifier and other unique

object identifiers for said other objects.
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20 di scussion herein, terns such as "el ectronic device" ( controller
devicé 12 of Figure 3A) and "network" are not limted to @ngeﬁt ype
of device nor to any type of distribution network or data for gty sﬁ%ss%he
di scussi on MQ /4% he present invention is discussed in the context of a
home network conprising electronic devices interconnected by hardware using
a serial bus and 25 comrunl cati ng VI a a standard protocol. 11 SU9ST1TUTE
SHEET ( RULE BRJEE DESCRMPTIONHOF THERRAWINGE47996 PCTI US99/ 05395 The present
i nvention includes a nethod and systemther eof that name and organi ze

obj ects stored onTh RACHRINYRIFEIViRES, Gﬂmb)afﬁn“‘équaﬁéﬁ%%a@déﬂwa\wﬁnetmrk

I f d t ~ abj ect t 5.d
the AV net &Ep%%&%%ﬁ@%‘tmq@s}é@%% i Py ‘el e RFlSe Wikar the

cesoct at ea it %a{'&@'f%%"%%*%ﬁ%%@%b%iﬂ%s%‘%ﬁéﬁ%@ ZQtO?hiﬁii%?er s

derived f€ and assigned to the object by the HDD. The obj ect Is
subsequently (orated using the object Ident~er. The object is naintained In
a hierarchical 1(5gk@anudatdtOons bRbSdiment TR n&&%ﬂ&rwwm ng;.er ar chi cal
organi zation includes an object list that contains the object entifier
and al so i nchgdes object identifiers for the oilier objects. Commands are
defined for accessing and operating on the stored data using the object
identifier for the object associated with the data. i 5 NOTATI ON ANO
NOVENCLATURE For the discussion herein, the following ternms and their
general defi niti digurarillusteates po qxsmalpp’rwnmqaltmom@onmm are not
limted to these general definitjons, 20 An'"object” refers to an entity
that is Haveemppdimientssef ae pressst [veRtiopanay be graglised.di sk devi ce, HDD;, see
Figure 3B) and is accessed through its object identifier. An object can
contain user-visible data, pointers 10 other objects, and other

SUBSTI TUTE. SHEET (SO Erony oY BBTYoB eadinBntd 95 itftnoo 1 ogsos

used in accordance with the present invention.

15 Figure 3B is a block diagram of one embodiment of a mass-storage unit

upon which embodiments of the present invention may be practiced.

Figure 4 is a diagram illustrating one embodiment of the object hierarchy
used in accordance with the-present invention.
20
Figure 5 is a diagram exemplifying descriptive data provided in the object

hierarchy in accordance with one embodiment of the present invention.

Figure 6 illustrates the general data packet format for AV/C commands

25 used in accordance with one embodiment of the present invention.
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standard reference to other objects at a lower level in a hierarchy of
objects. A "leaf object' !'s an object that does not have d43Septantrer2002

ot her objects. 'Descriptive data" (or descriptor data or inf i ; LS
user - accessM) ¥/E9at a associ ated with an object that may be 9%! 395
descri be the content or the uses of that object. An "object identifier is a
uni que identifier value assigned to each object by a HDD unit in accordance
with the present invention. In the present 1 o enbodi ment, an object

identifier is notgg e yefluditesieldhiodPRER G thel REGORDETRABK @Mmadde 0bj ect
identifier is a 64-bit value, for exanple, although It 1s appreciated that

identifiers gfycirhesedirescotdinch @it siesipiciemanntionce with the present
invention. By using a 64-bit value, it is possible to provide a unique
identifier for each object that remains valid for the lifetine of the mass
storage 15 unit For exanple, it is possible to derive an object identifier
that inclaides t hdéigurend iladratestanemboldimeénttof thedtAACITRAGK commaadi | y st or ed.

| n anot her enbodi ment, the object identifier is a 128-bit value. INith a
128-bit val ustructuie sged in appordance with fiopreaentdnventiet-.uded in the 64-bit obj ect
identifier. the object identifier can include a unique identification
nunber assigned to the vendor of the HDD unit 20 as well as an
identification n i |y, .assi ‘@ﬂ{b e _vendor.
Accordi ngly, no ﬁ@gé Q(L)t@j!'sg% svﬁﬁf%%@%ﬁ%@@%% C '%%Sé%mgr A
"track" is ' ; ' : r; a HDD unit where data are
| ocat ed. Ita?téf&gg%?‘lg%?gfg(g%kcﬁg?g?@%%??ﬁr@{/%ng@%ual |y store a track as a
2 S scatf{gred set of sectors A track typ~cafly contains time-sequenced
(e.g.. 13 SUBSTI TUTE SHEET ( RULE 26) 13 Sept enber 2002 WO 991 47996

PCTI USy9145395 i sipine d0dlig)rates tienopatation ofehd REAY STRIAOKSIcomintie@.with t r ack
object” is a specific instance of a Leaf object associated with a track.
The descri ptsubtieck elegrents inaccordekceoittecne dmbodimestoftthe ptesaokinkemighh and its

contents (e.g.) copyrighted data, etc.) but does not export Its know edge
of the physical location of the data (chat 5 Is, for exanple, the physical

Avro yrsuAc - o1 ERIBRIT AEPEeS or EREeEst SR B AP 6t RBAE 40 that can
support 1JSO eggpjr%gjﬁ%rggéd‘gmogo&rﬁ%ﬁ% %ﬁﬁ{ge ‘grgggrgtifg\g%o‘{yetv\ork 40 conpri ses

consuner el € VI Ces personal” conputer systens) and can be
extended to incorporate other electronic devices in different conbinations
than those illustrated. 18 Network 40 includes an integrated

recai verl decoder rgvé ¢2 iIRid&Re8dne embodiment of the WRITE_TRACK command

structure used in accordance with the present invention.
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intelligent -controller device 12, video canera 74, television 16, personal
conputer i 8, receiver 20, video cassette recorder (VvCR) 13Sieptember 2002
conpact disk (CD) unit 24 that are coupled together in netvvoli% ﬁgﬁyw g
net wor k i ntwoOf968&9%e. g., bus 30). Controller device 12 is an’i & |§3 At
controller device such as a 20 set-top-box or a personal conputer that
controls a target device (e.g.) the other consuner electronic devices of

net wor k 40). %Q&gﬁ@%ﬁpm%wm sk device (HDD) 60. HDD 60
Is a hard dis evi ce that can be Tnplenented either as a separate device
on network 40 or asthae Blidwity detaifedairetdirion @€ tecpresontriatention, ANJCsuch as
personal conputer 18. 14 SUBSTI TUTE SHEET (RULE 26) 13 Sept enber 2002 WO
991 47996 PCT/ddna8dratsaiobataasdinga parisdisk devideo dumeraus dpesifig@etads arebaet
conpliant with | EEE t394. Accordingly, the consuner el ectronic devices of
networtc 40 dorimimeregr & riode dthora@husidestandnamelidbe ipreserpinventionwi t h | EEE
1394 such as AVIC (audio visual 5 control) protocol. 'Enbodi nents of the
present i riveritowayehritwWHheragonizes by opa skiiedinfbe warthatthe presset inventioand ot her

protocol s such as a_net r.ﬁwof consu el ectronic devjces conpliant with
t he hone audi'B%\fE%BTaq%ﬁ%‘P" HVQB??W‘%‘}‘%I%W'? A ielqé'l‘,‘@lﬁ“és.thi@*’ngﬂ@ consuner
el ectronic deyic e I d |.agl ca i represented as a
node on net m%erj&t%m%sh@%hﬁﬁﬁéﬁg&gé%f é’g%c)egg}%é% orgg&lc':%rxn 'rag‘ﬁ Cirarg‘ﬂ Sste rs, and
volatile and R spheth heoiBuih detdlidshot H GnriRB ot?éc%Féé%@!:t% gjevices in
network 40 are capable of interacting with each otHer on a peer-topeer
basi s, and d%gb,&,gmmﬁ&aioa_nd the li ke can be sent between the devices 15
wi thin network 40. Figure 3A is a block diagram of one enbodi nent of
control |l eip device 12. Although a variety of different systens can be used
in accordance with the present invention, an exenplary systemis

represent ed by cofomg pasiond e theadetdiled 2Mestliptions afhinhdholiew ace Fiegented BA,
control |l er device 12 includes processor 201 coupled with an internal

addr ess/ dat a thars fmIosesiurasy gie piacks, rregassingt poshowrbsymBelicuct i ons. Vol atile
menory 202 (e.g{. dom access m&*n&rt )), for |%ﬁlgnf or mati on and

, ral .stori :
i nstructi ons "PERSYHBHURASHS OPergions; an data Fitg ¥ithineap i“&?q t slgetronipmed® vol atil e

SupsT TuTE Sidere AREe SRy ettiE i honrkBlos g a Hedlp ot Be¥slihb& o 0505

I nstructi@ns §Mmeq wmem;smg&lmg(a&s@&H@%ﬁ@h(écavayéo&%@m&@msmcb% devi ce 12

optionally includes mass storagé unit e.g., a data storage device such
as a magnet i qhélf workito etherslsidiled antthedints kA pioce@ire clagiplbtstkl probeks, @@4 id or
storing information and instructions. Conirolter device 12 al so incl udes

vi deo~audi 0 Herat.eingegenerilly, @0&ivatitoMeva seff-Eorsisters sehugrret of Gtapa r ( MPEG)

unit 207 coupled to bus 200. Bus interface 208 is used for Interfacing with
net wor k bus 3dmptrupipfnisdeating to adesired retitagharbtents aff thasenisabiriog psicalt or age
unit upon which enbodi nenfs. of the present invention nmay be inplenmented. In
fhe 10 di scué%?%gatﬁéﬂs%?&sﬁé{m%% Y3KAlke thgHeh §°‘di‘%°@g§%'g\ﬂ et he cont ext

of a hard_.di sk i . i I it CJ; d he

pr esent %Rver?{'ygﬁa{nng%'ée pr%k:gt%té%ed%ghho\?éﬁagi%l F@fg%@g%? g sags %%tpgrg%géef units.
NDD 60 can DeejgRhseB &t tdteddcoihiAddicomipatdd, laRd dHEpER Karisuldted it WOT K 40
of Figure 2) or it can be inplenmented as a subunit in a device on network
40. 15 HOD urbhsupteriedectrnieintadid evivel, iedrkre faons I condenidiee| sivittout put (1/0)
bus interface 126. t~DD unit 60 includes mcrocontrolfer 120 ("enbedded
systent') andrefeneg & aominodOsageuthlesel signals\asd esfedrerstol@8bitsSvalpege unit 50
typically conmprises a plurality of platters for storing data magnetically,
al t hough’ ot h&lementss symRgls. %&Céfﬁémnu@éemi ar wedise yatheafelanch e € present
invention, Mcrocontroller 7 20 includes central processing unit (CPU 122
coupl ed £ sPEEM TERDYY 124. via system bus 128. User interface 130 is

al so coupled to system bus 128. User interface 130 is device specific but
preferably ~nciudes a keyboard and display, although other 1/0O devices may
be used for 2S communicating w-t~h a user. 16 SUBSTI TUTE SHEET (RULE 26)

10
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13 Sept enber 2002 WO 991 47996 PCT/ US99/ 05395 HDD unit 60 is used to store
obj ect's as data in storage unit 50. Mcrocontrolier 120 i3 Septembe
systemthat is used to assign and manage object identifiers toerhi@ogHosct s
stored in H¥%#??%0 so that the obj ects cah be 5 accessed and retrieved.
M crocontrolter 120 nanages the mapping of the object identifiers to the
actual physical storage location of tfle data associated with an object.
Thus, mcrocontroller 120 assunes the burden of this task instead of the

application, and provides HDD unit 60 with the flexibility to effidently
manage obj ect - r el dt €PWd be Befae 11 ming: Bewersaitheiallof these teme@re 9 keesponsi bi e

f di di bj ha | hei r . .pl i . bj hi hy;:
for examl e MIREREER BbidaEnnng oy et daPalite pltEs S0 €%uel et ed, —an
obj ect solely ?Fefi%&m. : %nmsbaﬂaad 4P e @&r&s!engmgﬁ@se{wq gbﬁ%?ﬁe?rﬂérm ler 120.

M crocontrol |8 SO used toO I nvoke Co such as play and

recor d ComaNGzn@BHQlseain HRTERWiedSRicaEAL AhiddoRERRECANGSDatr N L e

present inve arge applicati such as the operating systemfor a
personal conpydfithd BolBwingWistleyiBng it i udderstosd EHa0theslighBudisckdsno6td
persistent track 20 object on HDD unit 60. Thus, in accordance wth the
present i nvenhe @resadit idventon, dispessidnisndilising teems sacheasldsseaidting” 60 di f f er ent
tracks; for exanple, Wndows could be allocated to track(4J and Unix to
track(7j. The'deiiviegoér taseigaindeen calsulatinglior imaiplabing” ot asaessiigingthd. Thus,
the present invention provides a flexible nethod and systemthat allovr,
for exanple, 'ﬁﬁﬁﬁ)f‘ﬂ?'s@i'E%?CMR’?@%%?%'?QS_WF@QEM@(§H°’”2§.4 he same di sk m
SUBSTI TUTE SHEET (RULE 26). .13 S 002 WO 991 47396 PCT/ US99/ 05395
E~~Pl ~4RY! 0| SPIOfQRPEIG? %%é!‘ﬁ‘@éﬁ'%& ng dRyice (8.9 Jedicated 9 am
illustrating obje hi erarc - howt n h Ler i,cal relapionship
bet ween obj ec‘?rgtg%‘ﬁ?rd eé(f%ﬁpﬁn%%séﬁ‘?&%U‘a\éx‘hugﬁ'%seaﬁg&a%fsﬁ&gygg@orﬁ?ﬁﬁlé w th one
enbodi nent of t, el [ ' =14 i ntai ned
T syst om ooy RETERRt s P @Bouqti XkfleR MR Me HrpaP apiod

pr esent enbO%gafetrs ahBen@hdrREtandde frhhdrb@icd ifto tivtr daROMMIIAAY rBprRESHEA cal
structure 400 Tn which objects directly or indirectly 10 reference ot her
obj ects. HDD &x0pHysicatigear8lips withiagks elebizonia ppiicegmahotidseorabjiewts drdent i fiers
to the actual physical storage |ocation of the data associated with an

obj ect. 1% hiatherrsighdalomationcsternge,4Gmpmissionser disfiav ScERaNSai ns poi nters to

ot her objects and may be used to group objects that have a simlar purpose.
bj ects that point to other objects use the object identifiers of the other
objects t 5 as ar fergﬁgggrat ress of the actual Rhysi cal

h .h dd
o o ion of (he aSURErRARE pradborsd 1dchallods Al EoatBt elbhforfiChsites 1P

rts

obj ect 1dent %corfﬂ'e&?e@rlﬁtai FlVor GHikc 1RAEHKIan8 30 (BRI U RtbrRRehIat | N

t hrough t he ect hierarchy, using the object 1dentifier or t

descriptive daded indmaubiiand otheeaith té eac@iRericvePa HEMWGHED s aF3F tHei er
associated wth one particular instance of HDD unit 60. For exanple, a

uni que n@d@berdiscansibe hesgngaes $wwhesceledbbhic deticatdayf, aottwller devivedi Z2ach

manuf act urer can assi gn a uni que nunber to each HDD unit) thus

di sti ngui shi @meagiabdfrrwrghwmt limited to aau farmi or typenef diemienor teubuni t
identifier 402 is included into the object identjfier so 25 that the object
i dentifiers &% YRR ulsPBytiondiehveitoey Hﬁéatf?"’ﬁén o the dispussignderein.dhes ST TUTE

SHEET (RULE 26 tenper 20 W O P 910 5 identifier
on oD uni . eesent v TEEh SETefed A RSl e BiroR £ i o unt que
for all un't%aecTrBeﬁgg%egaﬁ@rhnﬁecgéu efhama@@ga@a%émbﬂgan&mt 60 to, for

exanpl e, a second unit, the object identifier wll not be the same as
an obj ecbsi deBkinfurtdatiagrendyiddatdgomeeond HDD unit, and so the object
identifier will not 5 hate to be changed. Therefore, In accordance with the
present enbodi nent, an object known by a certain object identifier fs

uni que and continues to be known by that object identifier even if it fs
copied fromone HDD unit to another. O her devices on the AV network (e.g.,
network 40 of Fgure 2) can continue to agcess and retrieve that object from
the various units using a single and

t.enber
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~10 permanent object identifier, and so in response to a request tha
correct object is always retrieved. As described above, i13 gspt&r@@F%Wsi bl e
to incorporate into the object identifier the tine and date i e
obj ect was WRPVHPPY stored. Alternatively, t 5 a counter coﬂ*ﬁ%éﬁ%sgg
inplemented in the HOD unit: in this case, a new object identifier is
generated by increnenting by one the value used for the i mredi ately
precedi ng object identifier. In conbination with subunit identifier 402)
this scheme will [jheprabentbyartionirdbales hinsstiod had spstemuhérguethbPnamsi ngl e
obj ect across ail devicas for all tinme: 20 Continuing with reference to

Fi gure 4, in andeorganizenbicdsrvtodedrema haohdisiigavices (HDB) mrateautiobisaat used f or
facilitating access to other objects. Root 404 is at the top of object

hi er ar chy 406AVHPeRRENDEMNTATA BEdperaardthat tapresent tose ohiecistoethéron. Root

404 contains pojnters to, other objects; that is, root 404 is 25 associ ated
with otheP od%é‘{???%@?ﬁ@ ?%‘@°'§bﬁ°éé§“ﬁ“ﬂ%tﬂ??tf REG adihy aggessed o sethat The 19

. . b - / /
T T ST oS D om0
5 LBV ) e B

to contents list 406. One enbodi nent o t~404 is

provi ded in TaRl&i fbr afd d88MrRd%o theam)| ! | Y

LEAF/ i stl d objectl df con?gg}lt s) 10 obj e(!:) Jmé @%E:@Téd%%éf%%smw

DI RECTORY/ r efdcatea isiigthe wbject tdehifiRF/ Tha dbjectlis neditained In a Fith@Rics | | St 406
of Figure 4 is a specific instance of an object that references all of the
track obji@ct organiratipmaith otherpbjests, whein thieduerarcBiBll ofyantzetitrs idciles 406 | S
created and managed by HDD unit 60. In object hierarchy 20 400, contents
list 406 is @nrobiact stthat cpataims dhegbjeetddeniifier and alseinsiusies wbjeenbodi nent . One
embodi nent of the s%ructure of contents |i st 406 is provided in Table 2.
Table 2 - Ex&ipptugs 1as3he athesobieds. Spmmands aredefinepiermamessingand obj ect Li st

operating on the stored data using the object identifier for the object associated

with the data.
15
NOTATION AND NOMENCLATURE
For the discussion herein, the following terms and their general
definitions are used. [t is appreciated that the terms are not fimited to these
general definitions.
20

An-“obfect” refers to an entity that is saved in a mass storage unit (e.g., a
hard disk device, HDD; see Figure 3B) and is accessed through its object
identifier. An object can contain user-visible data, pointers to other objects, and

other device-dependent resources. A “nonfeaf object” is an object that has a

12
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DI REC | " ORY/ref Set DI RECTORY/reflnfo DI RECTORY/ref Set 30 DI RECTORY/ reflnfo
éntriés... Continuing with reference to Figure 4, in the 18Septamber 2002
enbodi nment (52@&59& ist 408 is directly referenced by root 40HCT/Us®es3ds st
408 in turNv erences | eaf 20 SUBSTI TUTE SHEET ( RULE 26) 13 Sept enber
2002 WO 99/ a7996 PCT/ US9910S395 objects (e.g., leafl Q, leaf[1],

leaf [ 2], ..., slapdirdnpievdnice o bthet cbjects & claeler vsliniadtiediratiytdf objeatsk Aobj ect s
(e.qg., track[O0], track(i], track[2],..., track(n], respectively). One
enbodi ment oflesfrobjest’isien abjectdhatidoas kot Haye aaferencegoiherapidcts. Table 3. 5
Table 3 - Exenplary Track LIst Structurie DI RECTORY/ track DI REChORYf
trackltlf o sizeln8ytes sizelnTine 10 extraYnfo entries. Descriptive data

.g., "extralnfq ~ that . c fi~ed f. h.l.eaf' object includ
hei Ype-of ' dat a PESEHPve SREh BB PF CAR,AINCBRRIEY | Beprapbomias
' t L. dl et | ' ' to f byt ,
opy protact o b airy Ml 4 BB Cnalpg BRliEca LY BeBhydbor B, “Vic):

and access right P readl wite perm ssions, etc.). Wth reference
still to Fgu?”g&f%"faqo?feﬁtm represents an object list that 20 points to

ot her objects. List 412 may be used to group objects that have a simlar
pur pose, for exanple for the conveni ence of external applications. Qbject

414 is mapped t o0 Ad DbjedflideatTRraoaiuaiqas identifierakidhssighddtosaeh objct
descriptive information for describing itself. Subtrack array 416

ref erences 2byaHDD enikinalceoriahe withhibe presachinyertionadh ted presarit | dentifies a
track object and a region of the track (see also Fgure 10). zi SUBSTI TUTE
SHEET ( RULE e@podiment, an object iden;iﬂer is not reused for another object. In one

embodiment, the object idet;\tiﬁer is a 64-bit value, for example, although it is

appreciated that identifiers of other sizes can be used in accordance with the

present invention. By using a 64-bit value, it is possible to provide a unique

identifier for each object that remains valid for the lifetime of the mass storage

15 unit. For example, it is possible to derive an object identifier that includes the

time and date at which the object was initially stored. In another embodiment,

the object identifier is a 128-bit value. With a 128-bit value, in addition to the

information included in the 64-bit object identifier, the object identifier can

include a unique identification number assigned to the vendor of the HDD unit

20 as wall as an identification number uniquely assigned to the HDD und by the

vendor. Accordingly, no other object will have the same object identifier.

A “track” is a logically contiguous storage area on a HDD unit where data
are located. It is appreciated that a HDD umit may actually store a track as a

25  scattered set of sectors A track typically contains time-sequenced (e.g..

13
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13 Sept enmber 2002 WO 991 47996 PCT/ USy9/ 05395 Figure 5 is an exanpl e of
descriptive data in object hierarchy S00 in accordance wi'BrSeptemsiz882nent
of the present invention. An object nay contain descriptive iﬂ&%a?}‘o%ﬁ@

t hat descriWwWeO994i%¥€l f, such as the nane of the object's creator.

directory within each object serves to affiliate its information .5 with an
object it references. Entries within the directory haye an ob'%gl

i dentifier andoclrsnous)isiroam gata eithercruska eradem oA rEFCkAOIEE %5}’ € (see

Tabl e 1 above). Thus, for exe

la, the 'R " (bl ock..508) i
affiliated wi nstaneaekp leaf °?iﬁfgsé%a{“%a§nﬁa%%é%ﬁé?‘8%w 2? ot her
bj ects that paint .to plock 508, ("Dad bl 504 " Sop” 06
Dobd to provi Heskeir o hes e trheRovihanny onehl e tarBifieatg ) ¢

"Uncle' .. Thus, .th i DL i I j . . ' ) that is
affiliated wi ?W‘)E’Bfgg‘%:&%‘ﬁg 6%5? KOPIRERS bt Sﬁ’ﬂ‘éﬁfaéé‘%‘g?g' 3@99%8@?%-) i s
also affillatgdsw e ji fendrriidddpieatidatag porti on of
t he abj ectéi s%@%@gg' f%ﬁ)ﬁ%f@?ﬁ?@h?gg&t hIS structur eﬂpand t hﬁg supports
generic descr{ph e Gger.0at or net hods, so that vendor-dependent data can be
identified ané di sregarded. Extended keys allow multiple vendors to

uni quely | abel their vendor-dependent data using | obe( val ue assignnents
that they allocate. The descriptive data format can be used with a variety
of architectures {RISTRBYTEDAGDINVISUAL NETWORI at us Regi ster 20 (CSR)
architecture for mcroconputer buses. EXEMPLARY COVMANDS Figure 6
illustrates the gdmnawrgl2 Hegtatesan exemelarydietgots @dPaWUEB?f?rands used in
accordance w sh the present enbodj nent of. the, present. rnventron These
comands #®ci G%Qd'@%%%g??ﬁ@?fmgﬂm&%aéwﬁ% M"F%gl?'ﬁqﬁﬁ' (RULE 26)

WRI TE TRACK, ~ FEROUG ROV ref Boas et oginet bilemtc cen Be ehiRE o6

accordance W {intdBoRhE SRR} eloBUERE IdRlices REdifSHERBEUHIRRRAS M thdig ODbj ect
i dentifier, I ch as expl alned above, is unique and persistent for each

obj ect. Thus) jljustrsted.or dance with the present 5 invention, each object is
uriiformy represented so that it can be really accessed and so that the
correct object is operated on according to the conmmand being used. Wth
reference to Figure 6, conmands are éresent ed, in quadlet format. 10 The

"cts" (cohfrand tr VEIWErK Hhinsludps pndntggratediragpiver/depodengevicesen @8 used to

intelligent controller device 12, video camera 14, television 16, personal

computer 18, receiver 20, video cassette recorder (VCR) unit 22, and compact
disk (CD) unit 24 that are coupled together in network 40 by a network interface
(e.g., bus 30). Controller device 12 is an intelligent controller device such as a
20 set-top-box or a personal computer that controls a target device (e.g., the other
consumer electronic devices of network 40). Network 40 also includes a hard
disk device (HDD) 60. HDD 60 Is a hard disk device that can be implemented
either as a separate device on network 40 or as a subunit of another device on

network 40 such as personal computer 18.

14
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di stingui sh an AVIC data packet format from ot her data packet formats. 1n
the present enbodi ment, an AV/C data packet has a cts vallg&epterpharz002
Continuing with reference to Fgure 6) the "ctype" (command typgysdo} is
15 four bi WO P¥ngth, the ~"subunit type" field is five bits |%9f35°;%9§he
"subtd" field is three bits song, and the "opcode" field is eight bits
long. In this enbodinent. these fields are as defined in the proposed

| EC- 61883 standard. The 8-bit "Operand(g" field is standard and an

d( g i hani j i ded f he . defined f h
SR s S L IR R Rt R
nbodi t th TRACK d st 2 The RE TRACK
Sy U, R T M
ob et 1, 388 g G338 LohgHn [P TSR PSRN etV S o0 b

2002 VO 25Zb7%?ﬁoﬁgétb§9.9%@§n§ﬁ§oﬁﬁe Biésehmd&ﬁbnfé@logg%@%ﬂ)es RECORD

TRACK no paranmeters. The 64-bit "objectld" field is rmed o6y

concat enat i Ngariolde néRvok archicdujtieres aflttotheppebtocol aahl dblonevalivgs. if the
specified objecfld value is null, a new trade object is 5 created. The

64- bi t' st ar t Jonsathef eletidonic dé\doesecbnipliastowittatherfaimagudibdis®@l bit ' start Ti neNi
and "startTi meLo" val ues, after which the desired recording begins. The
64- bit " maxFntesopangpilly (HAVD architetlyrered by concatenating the 32-bit

“maxFil eL. engtfi H>" and. "nmaxFi | eLengt hLo" values. if the specified

maxFl eLeng~th value is null, all of the' avail able space nay be used. The
64-bit' 10 “~nmaxEtapsedTinme' feld.is formed by concatenating, the 32-bit
Pt aplaT meriTAB EROeuE e iobic devieBt e oagh SERRE] Racdiduentfy o

maxEl apsedTi_%Ere\éghga a%?ie 3'5'°“ ﬁ&@o&%ohg‘; Eqm aco%égtsgli’a%e{ ﬁ;%%{‘tigﬂi tely. The

32bit "t ocPl acenent speciftres t ocation w | e of

confents (e - st HraVomtile Sd A&ﬁvdgsmf&%%&ﬁnﬁé?&‘rhé B@nsgxme?&tectiro?ﬁé o be

pl aced. t5 RECORD TRACK command is used to receive data I hto the

sel ected tr addvicebjireaétwolif 4PafUddpaBle @ iHtdthcting WitiD¥AEP6thEPsn & el ect 1 d, an
object is created, placed at the specified |ocation within the table of

contents, angbenbesisfad datx eodimanddaind thd fiket dean pr sodtietveednate dendes r ecor di ng
starts wth a zero-length 20 track. Recording continues until the specified
| ength i réﬂ@h@ﬂewﬁég%eeded) until the nodes-specified condition is net,
or until the avail abl e storage has been consuned, whichever occurs first.
Figure 8 illustrates one enbodi nent cf the PLAY _TRACK command 25 structure

630. The PLAY T%r&@ﬂmgloicﬁ dVa%?Qn toPorpé %b%iﬁ\%ﬁ 8Péo%?nloﬁertag%e H.Q.e 24

Although a variety of different systems can be used in accordance with the
present invention, an exemplary system is represented by controller device 12.
20
With reference to Figure 3A, controller device 12 inciudes processor 201
coupled with an intemal address/data bus 200 for processing information and
instructions. Volatile memory 202 (e.g., random access memory), for storing
information and instructions for processor 201, is also coupled to bus 200. Non-

25  volatile memory 203 (e g . read only memory), for storing static information and
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SUBSTI TUTE SHEET (RULE 26) 13 Septenber 2002 WD 99I 479?2 PCT/ %SQ%QZ'SSQS
bet ween sel ected | ocation martcers using the paraneters | SRPIEMPEY t he
command. Addressi within isochronous track objects can be hagmikoensiosne
dung pI'aybaX‘I?"%gé%PLAY TRACK conmand is used to transnmit data fromthe
selected track abject to a previously initialized isochronous data stream
5 Conti nui ng Wstriictiont doeprocedsor £ iecaipiet te bast200.t Contllectéwide fa el d i s
formed by concatenating the 32-bit "objectldH and "objectldt_o" values: If
t he speci fi edoptigjnatly Intludel neassstoragd ynitt29d (Bigr, st datz slokagsijevice supheba t abl e
of contents (e.g., content fist 406 ofi Fgure 4) is assuned. The 64-bit
"start Of f set " magnetic prortispitisk ad disk drivel edupiag torlys 208 frateing start OF fset Hi ™

d "startOffsetlLo" I ., 1f th i fjed I start O fset val [
00000000, 5, HPERHgE 28Harsiaiclpin oM Areade A HnEHEes Veseeudhe Gab ¢
"endOr f seY! I ' t t] st 4f f set Hi d
e o o ik nt 2R B M ERTAL TR PP G e AR L e

I d it h~ . d pl
Sl bt od t 1'acl) B3 200 hysclcha0l 2b R Usp ARk o biachiRiB Ay AT 0T £ 2
the location specified by start4ffset (or at the next location if

startOfset is between |ocations) and ends at the | ocation specified by
endOf f set H | ocat ifagureB ita Bibek ditgramaian leremplapmass stbrgs pARUpbed 20

| ocation is between | ocations). The track need not be played conpletely.
Fgure 9 il | usiwhieh embadiimentd ofithagesent invéndloPiRy bERAGIEartertraindhet r uct ur e
640. The PLAY_TRACKS command is used to play nmultiple track obtects. The
PLAY TRACGKS cdseussipnstbelow, the praseetiaiention igm%waw i theneaitext p6a harda subt r ack

array (e g., subtrack 416 of Figure 4 ere each subtrack 2s
SUBSTI TUTE SHEERdgYieR égéé; X““-fi“‘@éﬁ?t‘b‘%ﬁéi"eéé&z’ '8¢ PirPgOignYROtiPLUBIAY/ 05395
el ement | gﬁgtyg%br%%ﬁé‘eé ERGKAR 5i5ds #Rthst BRrdgRUnRl. Abot &fedd @k obi ect that

implemented as a separate unit in a network (e.g., network 40 of Figure 2) or it

can be implemented as a subunit in a device on network 40.
15
HDD unit 60 is coupled to network bus 30 via the input/output (I/0) bus
interface 126. HDD unit 60 includes microcontrolier 120 (“embedded system”)
and storage unit 50 coupled by s;ystem bus 128. Storage unit 50 typically
comprises a plurality of platters for storing data magnetically, although other
20 storage media may be used in accordance with the present invention.
Microcontroller 120 includes central processing unit (CPU) 122 coupled to
system memory 124 via system bus 128. User interface 130 is also coupled to
system bus 128. User interface 130 is dévice specific but preferably includes a
keyboard and display, although other /O devices may be used for

25 commumcating with a user.
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Continuing with reference to Fgure 9, the 32-bit "nodes" field provides 5
the PLAY TRACKS command parameters. The 64-bit  obj ect t d"13r$eatember 208¢ ned
by concaten@,tdggg-,ggge 32-bit "ob)ectldH' and "objectldt-o0" vacwasIeEses
64-bit "startOfset” value is formed ~by concatenating the 32-bit
"start4ffsetH " and ' "startOffsetLo val ues, neasured as a tinme offset
within the first selected subtrack el ement fromwhich the play should
begin. The 64-bit "endOfset” 10 . value is forned by concatenating the
32-bit " endO f set HIDDaynit 604 Hexdtostare obiods ge slatapsturea U 56 ti e of f set
within the start location on the first sel ected subtrack el egent at which

the play shoulMicrepentrofige 1205 ap pabedded sysiem, thad [liged; ' 8sE19B 3NGABANASE i n t he
Bl erent Sel o GoesLAERTEhL h 036 aBiegin FEBh il 6o RO R T oeiis pan e e o
comang cafisesctned eEdiEved MictobBlci 2B chinddedhE bbbt g 20
object’s desc robﬁle{(iasnmmo M%t&al%ﬁm gﬁ%??d@?ﬂ%?ﬁ‘g% gtﬁﬁ?gks&a%d? he

portion of a track object that 1s 2 descriptive

data. The PLAY#fRAGKRRPTNRWR] mitfoddRdblRs 120 assiintdst the Bl of @69 ta¥kt hi n t he
sel ected subtrack el enent, The operation continues through the follow ng

subtrack el emgiteadwoftheé applinatioh, sndproddés HDBeitt 60 with eectidbiltytanul | subt r ack
element is identified by a startOfset value of zero), a playstopping

condition is efficieotiemanage okipeiaplntedtstorad® | ocation i s reached, 25 whichever
occurs first. 26 SUBSTTf UTE SHEET ( RULE 26) 13 Sept enber 2002 WO 991 47996
PCTNS99/ 0%@95 Fgure 11 illustrates one enbodi nent of the READ TRACK conmmand

SSynehronous dat & WFGEERFIIBHIED S8F BuptereR o” dhstatdind SHBStie hreacic 5

d all . i L. ) k
obfect . ¢ he. 3BshBinbddEn He AR ok fof BRRP TR sA R bofel e ey b
"obj ect]d” valygettiera Qd@éfte_&,oeﬂ'P@Jj&'i‘@&l.tblygefet‘&\c%ag?{tﬁa"&Qé.c‘?féJiéigﬁe"a and

"obj ecttdLo" values, and identifies'the acts obj eing accessed.. The
64-bit "byt eCh{ afidrosurittedien 120! MicreCorbiilera20ds aRatusag td tvoB& chrinands,

"byteO fsetHc and 10 "byteOfsetLo"” values, and identifies the track

| ocati on i nguchcasepisy @nd Fepordcordmandsamt rodhier coomeareisbiogiemeantedbin t he

WRI TE_TRACK command structure 690. The WRf TE TRACK command is used to

modi fy porti oaecosdangs vathithe Rrespeiusvanties bl ock from a sel ected track object.
The WRI TE TRACK 15 conmand al | ows 256 bytes of data to be witten into the

specified track object. The 32-bit "nodes" field provides WR(TE_TRACK

3200t ~obj eot | ki’ Aoy AEER, flen SR Wifplern iR T BAENE, 70 C 0T

"obj ect| dHi ecl ues, ieS The track

obj ect bei ng aGHEAASES.q. WirdbwObi Unil 1:&4Eb8 85 a M RJeUnd perbioeRBIFadRY
concatenating the 32-bit "byteOfsetH and
20  object on HDD unit 60. Thus, in accordance with the present invention, different
operating systems are allocated to different tracks; for example, Windows could
be ailocated to track{4] and Unix to track{7]. The size of the object is readily
specified and changed. Thus, the present invention provides a flexible method

and system that allow, for example, two distinct operating systems to reside on

25 the same disk
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20 "byteO fset(-0" values, and identifies the track |ocation being

accessed. Thus, the present invention provides a nethod a‘rﬁjswgméﬁﬂqur eof
for organizing and accessing objects stored on a hard disk de,y qrhﬁ

audi ovi sual W %%4 W&twork in a uniform manner, and for represen |ng ose 25
objects to other devices in the AV network so that the objects are readily
z~ SUBSTI TUTE SHEET ( RULE 26) 13 Sept ember 2002 WO 991 47996

PCT/ US99/ 05395 acggeamdrvBiesoneknt AMIERSRcHRD] ect is retrieved. The
present invention Is erX|bIe and allows the size of the object to be
easily changed. Thigupr €fsea diadraaniliadiratingfobpdet thiraghe 400 tshowingtiid on, AVI C
commands for 5 accessing a hard disk device, is thus described. VM|Ie t he
present i nvem:eramhhalsrebéemmbemebe@bledsrmomadcln|F.HBD &Nt 168 drigarei 3B),ini t shoul d
be appreciated that the present invention should not be~constrved as |immed
by such e@bodicagrdarge with oneembediment efiihe pepseet Bivanting. t @ble¢t digsatcbw cl ai ns.

28 SUBSTI TUTE SHEET ( RULE, 26). WO 99147996 5 | Wiat is clainmed is: 13
Sept enber 20000pETLELBYMBESYEN st MAPIY 1?8@6’?@;\%‘%?9’9 and accessi ng
stored data representing audio and visual data in a mass storage unit, said
met hod conprising the steps of a) associating an object wwth said stored

data; |0, deri vinoemutil AR it in (e BHlsEheEmbbaaRRth 8L Hortils 2551 oni ng

said 10 'uni que obJect ler to ect ere ) uni que

obj ect i dent iz ghrandedif hidkaeRdaNinRupdI 60 rrﬁ»lvhiea%sécwd@cu?a& mapédied data
W thin said mass storage

10 reference other objects. HDD 60 (Figure 3B) manages the mapping of the

object identifiers to the actual physical storage location of the data associated
with an object. [n hierarchical structure 400, a list objsct contains pointers to
other objects and may be used to group objects that have a similar purpose.
QObjects that point to other objects use the object identifiers of the other objects
15 as a reference rather than the address of the actual physical location of the
data. An object can be directly accessed based on its object identifier.
Altematively, an object can be found by navigating through the object hierarchy,

using the object identifier or the descriptive data.

20 Subunit identifier 402 is a unique identifier associated with one particuiar
instance of HDD unit 60. For example, a unique number can be assigned to
each HDD unit manufacturer, and each manufacturer can assign a unique
number to each HDD unit, thus distinguishing each unit from another unit. in
this embodiment, subunit identifier 402 is included into the object identifier so

25 that the object identifiers are umique for each HOD unit. Hence, each object
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unit; c) maintaining said object in a hierarchical organization wth other
obj ecfs, wherein said hierarchical organization conpri ses13a§PP(?ﬂﬂ‘ 2002 st ,
said 15 object fist containing said unique object identifier

uni que obj WO MHEW6i fiers for said other objects; and d) accgggﬂr?gglgsg?sd

obj ect using said unique object identifier. 2. The method of Cdaiml
wherein step b) conprises the step of 20 using an enbedded system of said
mass storage igeantifiercordldPD wait 6Q & uraueot dust tor that SR ubif Biekit & yriiquer . 3.
The nethod of Claim1 wherein step Q) conprises th§ step of including in
sai d uni que ofgredliunitge AbYS ngse theghiedd isropierdrogbiipP s‘tﬂf‘r@ Wofor 8x3RelA. 25 sai d
uni que object identifier is. derjv such that. said unigue abject identifier
~s unique to §£98°%E@%slf"8rt§§é’i’l?ﬁfﬁ9“®'§r g@é@%"’ﬁ'@‘?@aﬁﬁ%a@ﬁ&eﬁfm) 13
Sept enber 2002 Ig§? T . i M2 wherein
step b) furt héqe\é&(\?/ﬁélérzlgggs@% S dzﬁséﬁgﬁhé‘fduﬁa |§1&g$e§{'ﬁ%@1g&obj ect
identifier.anyi hd bbb ® My AAHENESO wiRhith éntsén%éagﬁ nit such
that said 8ni &hggg'{)?ec@%denti flgg%'r'iu{sJ un#gal?e for a gi%ﬁral ity o eMrr’ass

storage unitsanRbfect KiviBtDesha ofbatiidentiintis Ubiqle ahdRotindedté BEr conpri ses
the step of creating a table of contents containing a |list of objects

associ at ed wi khowkabg tisat objed idemtifieri evemifstts sdppiedifyemiome. HBD uhlido amdthed of
Claim1 wherein step c¢) further conposes the step of associating a first

obj ect to a s&ierdieyispeon thediVhoetwodi(egumebinrie 40 of bigrre 2) can doptinuedtiod second
object. 7. The nethod of Caim6 wherein step d) conprises the steps of: 15
| ocati ng sai dapsasstangdypiere hal okjech framy the vagmisdptts UFBEE YR apdr said first

For sl d 98coRBTGHIELPaRS SRBieT A ROBTIN T IR oahDp GoReb ot
conpri ses the—aﬁxtra% r {rieved.

As described above, it is also possible to incorporate into the object
identifier the time and date at which the object was initially stored. Altematively,
15  a counter could be implemented in the HDD unit; in this case, a new object
identifier is generated by incrementing by one the value used for the
immediately preceding object identifier. In combination with subunit identifier
402, this scheme will provide object identifiers that are unique to a single object
across all devices for all time:
20
Continuing with reference to fFigure 4, in the present embodiment root
404 is a standard object used for facilitating access to other objects. Root 404 is
at the top of object hierarchy 400 implemented in accordance with the present
invention. Root 404 contains pointers to other objects; that is, root 404 is

25 associated with other objects using the object identifiers for those objects The

19

SUBSTITUTE SHEET (RULE 26)



| ocating said object using descriptive data, wherein said _object . gn%ai ns
sai d descriptive data for describing said stored data. 913 fieptamhergf0s ¢
Claim1 further conprising the steps of accessing 25 said Objﬁﬁi}g%ws
executi-ng WEWHIBd usi ng said object. 30 SUBSTI TUTE SHEET ( 13
Sept enber 2002 WD 99147996 PCT/ US99/ 05395 10. The nethod of Claim9 wherein
sai d commanddeseriptivief partion dfabotsétddcast tor mdpped & subsioit idendiflendazharsidlsh obj ect
are to be recorded. 11. The method of Ctalm9 wherein said comuand

speci fi es t htatvesdpridependentaiatalint akneyadashivad Ract 04 igiadlsomapped tr e #0 be

pl ayed. 12. The nmethod of Claim9 wherein said conrnartd is for reading
from said stepnientylst£08s Qe emhadingatiof he drustiye ot root 404 isprovidediisd of C ai m
9 wherein sa{_%ac?mmnd is for witing to sold stored data associated with
sai d object. ®'The nethod of Claim 1 wherein said mass storage unit is a
magneti c di sk device. 15 15. A nmass storage unit conprising: a storage
nmeans for’ storing data; a data transfer neans positioned adjacent to said
storage neans for reading lgmlj%ﬁ%?q;(&@%&hp@ and to said storage
means; 20 a microcontroller for contr ifng novenent of said data transfer
means wherein said m crocontropiEetogyf Or associ ating an object with said
data. deriving a unique object idew/oiserafor said object, assigning said
uni que obfect ident~er to said objebdectldi{damtentskessi ng sai d object using
said uniue object identifier, whe®deatEd+ d uni que object identifier is not
based on a physical 25 |ocation ata within said nass
storage unit; wherein said mcr t"‘ie Bf%0 for maintaini ng said
object in a hierarchical organi zgsQ@edd ) Ot her objects, said hierarchical
or gani zatg on i ncl udi ng an obj ecteddrSkscont ai ni ng sai d uni que obj ect
identifier and other unique

Contents list 406 of Figure 4 is a specific instance of an object that
references all of the track bbiec'ts contained on HDD unit 60 (Figure 3B).
Contents list 406 is created and }nanaged by HDD unit 60. In object hierarchy

20 409, contents list 406 is directly referenced by root 404 in the present
embodiment. One embodiment of the structure of contents list 406 is provided

in Table 2.

Table 2 — Exemplary Contents List Structure

25 DIRECTORY
LEAF/objectList
DIRECTORY/refSet
DIRECTORY/refInfo
DIRECTORY/refSet
30 DIRECTORY/refInfo
entries..

Continuing with reference to Figure 4, in the present embodiment, track

list 408 1s directly referenced by root 404. Track list 408 in turn references teaf

20

SUBSTITUTE SHEET (RULE 26)



object identifiers for said other objects. 31 SUBSTI TUTE SHEET (RULE 26)

13 Sept ember 2002 WD 991 47996 PCT/ U599/ 05395 | 6. The maskd Seriprabr 4092t of
claiml 5 wherein the storage neans is nediumfor storing da A nting
audi o and WaWAWontent, and the data transfer means is a hggrc{bﬁ%sﬁ?goned
adj acent to a surface of said nedium such that said data are read to and
witten fromsaid surface usi ng said head. 17. The nmss storage unit of

Caim1 S orobiectifregeiarfOhiaafiihilepii2l.objeadn]) mingh in tymrare sagassedaeduch t hat

said unique opject identjfier is uni to id s, storage unjt. 18, The
nmass stor agewﬁ'}‘lﬁé‘cﬁb’%{erﬁﬂ%?d‘i% “%ﬂ%ifmﬁﬂéf’ei' H'ggif’]d reSRPGUEMo ¥ t
identifier ing i Lflcatl . j id mass storage
unit such thﬁwbﬁﬁgnﬁﬁi‘!&%gt%dé{"]&@%aggh{i:igg z{pﬁgfdgﬁﬁ]ﬁgblégr a plurality of
mass storage units. | 9. The mass storage unit of any one of clains | S-18
wherein said object contains descriptive data for describing said data,

wherein said object is |0%B@%“§x@ﬁxp§?ﬂa@ﬁ§&fb%ét¥t% data. 20. The nass
I 15-19 wherein sald uni que object

storage unit of any one of clains
identifier includes a date andprkpercr7eesqondi ng to when said uni que
object identifier is derived. 2lpDIRBCTORESSrsfadnége unit of any one of
clains | S-20 wherein said m crocosizedoRytefeans is also for creating a

tabl e of contents containing a |isf*%$fB0H®cts associated with data stored
on said Hss storage unit. 22. Tpe Storage unit of any one of clains 1
S-21 wherein said hierarchical organization further conprises a first

object that is associated with a second object using a unique object
identifier for s&iedcrimtivemdtanieleclextraiffon)that scants Siceliegdorisach teaf C ai m 22
wherein said first object is locaxed using a unique object identifier for
said first offjjestinciude thehwesd datal(eap) isothromousaratspuichrenng), dandividhi que
object identifier for said second object. 24. The mass storage unit of any
one of cl&i rfgqyiremnents feapwed i guadietsj(a apadielis saxyalgattorfopt bwes).dabe f or

describing said data. 2%. ghe mass _storage unit of a%y one of clainms | S 24
wherei n sai PACEIRIIRPPEPT &9 nEAMEONE: SPRYNSYSF RIDERRSS: fl5-)s 8142SBFct and

executing a i i d.qbjec 26. The mass storage unit of claim
25 wherein s@%@%‘%ﬁ%ﬁ%@%ﬁ%@ h'attc')éai d stored data associated with
said object are to be recorded. 27. The nmass storage unit of Caim 25
wherein said conmand specifies that said stored data associated with said
obj ect are to beWithagtedencB&till e Figaesd, dikns 2geprasiehtsain éBjddt MtAfatwher ei n sai d
command is for reading fromsaid stored data associated with said object.
32 SUBSROTUPRINtHRmtheTRylectnahist 4 123mge pe ustrbio rooR oiecredhat heesa

PCT/ US99105395, 29. The mass storage unit of Cl aim 25 wherein said conmand
is for witiSHB"a BUPLPE: Of SIABPIG Lt coBYGNIRNSE liexiermaliagplinsiens: . 33

SUBSTI TUTE SHEET (RULE 26)

A R AR A, . Ay?. A A9R A?. AR A, ?. A&?. A9y. AR Ah. A?. Ay. A& As. . AR A R ASh, . AhR A
LAR AUy. Ay. AL. ?. éﬁﬁ%c% @,,ﬁaaﬁggd%‘}%pgﬁ%di%m@ {M@%&Ys]aél%mcsﬁ!ﬂ gal ca] ca] caj
ca] ca] ca] ca] caU] ca] cRa] ca] ca] ca] caJ cal] c*a] caJ cal ca] cal ca

Ul c”a] ca] calesdriptte intdrerlioA ddradeabmtfing kse#f. Subtrack array 416 references

25 subtrack elements, where each subtrack element identifies a track object and a

region of the track (see aiso Figure 10).
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Pd=, g{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cg#ca] bgl; ca] ca]
caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal gGLLCam we! d! 11! é? kfa\W
] ca] ca] ca] caU] C 4%ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cg, H’ﬁjsﬁff})ﬁﬁ] ca]
ca] cal] ca] cHIXH[%RPca] ca] ca! 63$$%LBBA8 ' ((((+)z))* ! *<*2*QF]™

[ wmhc”Y] ] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca

Ll elerl e s ARl it e

g]gg?‘l g‘] ca] ca] calaale vl el atbsahea & tleCrbsett imvenfib 6RR 6864 RABCB] 8BnB888IT

; <r <=>9?N?{ vl ghia¥] desatimivk tatbaudtion tica desdibed reditc slictpdsmeanhmadfena] ca) ca] cau
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! N?Q?| ?0????7?, @x@aANVBCCD"DDD F
YF\ FwFz FFFFF6 GBfaetd digateq! Sidingfooayitier] ezhobjechbemps t affifatalte mfambliera] ca] ca] ¢
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! NJQIZIkJJIKKbKKKLL
OLj LimLpLy L& L 8MitivBNebi@st it references. Entnes within the directory have an object identifier

P_PQQ RRR| w rrhc’\YI gb] X] ] ] ca] C a ca] ca] ca] ca] ca_]ca] caal])ca]ca] cal ca] ca
U] ca] caU] ca] c &ndapediplivg datp F]E ]A%’e}ﬁf ove

EERE S %ﬁ%ﬁw ] ot 115157
ﬁgll(s: ?(sL,J% (s:\eftr]s(szgls 5538’&39 ﬂ.};?ﬁ{% 18'55]’“ ]%%thtg]bclz acjkc é’F é«a%] 8]°8'é] cajcalc

n Yz\
Sverartticll SPurR fﬂ’f?ﬂ]@@? %f%‘f@“%‘a@%a R Y - el
] ca] cal)] cpg calgatien] ol Uabed] cridkcnd qaacﬁaﬁmh%a@drp@lgaiﬁa@} &fd &Ry~ J@

#>AS _nzupj e’ [ B a atfilfaca] with bisjadts #lat pdineth andthad otibatab aa“Rabare] kajseal cal] cal]

ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal ca]calcal nJS\=[ Y-R} xsnic”Yje [V]c]ca]caV]

ca] ca] ca] ca] catfilietail wdtb|thajdfefeoedtallied] cMa] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca

] caV] ca] ca] ca] ca] ca

@ ?14FG$' j Z! _| wmhc”Y] c] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
l $& h4(0

J ot oa] oa] ﬁi] cal ﬁghca%ﬁseﬁw% %'}%s?%f@la? ‘é‘ére F exgrrideetiniot Bapefeh) cal cal o

E} \(/:v?]nﬁgl‘c %fr@é{{' ]‘Tca]@ggﬁg 8% "c °£]“a" at i ‘i‘%% e 8 caa] caU] ca]ca] ca

] ca] ca] ca] ca] ea&mhsa&@%ﬁaieqaéﬁP ,$a dlsré%a <f eVl deeadeysl cal ca] cal c

a] ca] ca] ca] ca] ca ca] ca] caU] ca] caU] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] cal c

a] ca] ca] ca! #aatiow multiple vendors to uniquely label their vendor-dependent data using

| 14FRaGhj !']11 S{vql gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] caV| ca] ca] ca] ca] ca]ca] ca]ca

] ca] ca] ca] ca] | wijecagstanieat thipt gy allacatec a]r@ac}asatxptwe data format can be

#5APOLoP6W %aCU| wr mhb] X] %‘Xca cal] ca] ca] ca] ca] ca] ca cal ca cal ca] ca] ca]
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commands used in accordance with the present embodiment of the present

25 nvention These commands includer RECORD_TRACK, PLAY_TRACK,
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109&' ()-Lz109%& ()-1 &LO%& ()-f 10%& ()- F109%&' ( 0%&'
109% 109%&' () - wyté%mvm@(éww /@31 awgfo‘@é' nge%()‘?&e?m“iLl\/NOarrbC

10%10% & 310% & %
44 03 The com?ngn 3 ea Ouéegfhé %blect identifier, which as explained above is

unique and persistent for each object. Thus, in accordance with the present
5 invention, each object is uniformly represented so that it can be readily
accessed and so that the comrect object is operated on according to the

command being used.

With reference to Figure 6, commands are presented in quadlet format.
10 The “cts” (oommand transaction set) field is 4 bits in length and is used to
distinguish an AV/C data packet format from other data packet formats. In the

present embodiment, an AV/C data packet has a cts value of zero.

Continuing with reference to Figure 6, the “ctype” (command type) field is
15 four bits in length, the "‘subunit__type” field is five bits long, the “subid” field is
three bits long, and the “opcode” field is eight bits long. In this embodiment,
these fields are as defined in the proposed IEC-61883 standard. The 8-bit
“operand[0)” field is standard and an operand{0] extension mechanism is
provided for the commands defined for the present embodiment of the present

20 invention.

Figure 7 illustrates one embodiment of the RECORD_TRACK command

structure 620. The RECORD_TRACK command structure contains parameters
that specify how the recorded track object is generated. Addressing within

25 isochronous track objects can be based on ime during recording.
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109&' ()-+)z))*! *<x=*>*2*dYNC_ 10: 10 10
10> 109 ()-6" ‘m@fm by “abiztigdDiigd (afosmbmmtenemt%S%quwldHW apgyYNC
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10: #&10%B& () crea{ttla_ 0; égL Gg)b(t@to u‘%e( }’lelé is orméc? 6)1 %gr%%téaaﬁng%h @f‘b(

“startTimeHP" and “startTimelo” values, after which the desired recording
begins. “The 64-bit “maxFileLength” field is formed by concatenating the 32-bit
‘maxFileLengthH and-“maxFileLengthlo” values. If the specified
maxf;“lleLquth value is null, all of the  available space may be used. The 64-bit

10 ‘“maxElapsedTime” field Is formed by concatenating the 32-bit
‘maxElapsedTimeH” and “maxElapsedTimelo” values. [f the specified
maxElapsedTime value is null, the recording may continue indefinitely. The 32-
bit ‘tocPlacement” field specifies the location within the table of contents (e.g.,
contents list 406 of Figure 4) that the object is to be pla;ced.

15
The RECORD_TRACK command is used to receive data into the selected

track object. If a null argument is provided for the objectld, an object is created,
placed at the specified location within the table of contents, and used for
recording data. In the present embodiment, recording starts with a zero-length
20 track. Recording continues until the specified length is reached or exceeded,
until the modes-specified condition is met, or until the available storage has

been consumed, whichever occurs first.

Figure 8 illustrates one embodiment of the PLAY_TRACK cormmand

25  structure 630. The PLAY_TRACK command is used 1o play track objects that lie
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20

25

selected track object to a previously initialized isochronous data stream.

Continuing with reference to Figure 8, the 64-bit “objectld” field is formed
by concatenating the 32-bit “objectidHi” and “objectidLo" values: If the specified
objectld value is null, the first track object in the table of contents (e.g., content
list 406 of Figure 4) is assumed. The 64-bit “startOffset” value is formed by
concatenating the é2—bit “startOffsetHi” and “startOffsetLo” values. If the
specified value startOffset va}ue is 00000000,,, the plays starts with the first data
on the track. The 64-bit “endOffset” value is formed by concatenating the 32-bit
“endOffsetHi” and “endOffsetlo” values. If the specified endOffset value is
FFFFFFFF,,, the play ends with-the last data on the track.

The PLAY_TRACK command plays selected track objects between the
selected markers. The plays starts at the location specified by stantOffset (or at
the next location if startOffset is between locations) and ends at the location
specified by endOffsetHi location: (or at the previous location if the specified

location is between locations). The track need not be played completely.
Figure 9 illustrates one embodiment of the PLAY_TRACKS command
structure 640. The PLAY_TRACKS command is used to play multiple track

objects. The PLAY_TRACKS command structure references subtrack elements

in a subtrack array (e g., subtrack array 416 of Figure 4), where each subtrack
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10\ 8109% & () - 08&210% Y+109% | 106 & () - 10 110% & ()- Q2 ?
12070779220 0ISTBTRE0LIeD = Caksbic) 246 g o5 it el g e 1)~

10" > 10% &I@l 7, @X@AMBCIEDC 10\ | S109& () - 10%& ()- 3210%&' ()-S109& ()-s
109 ( 4 CCDNDDD/ FAEbC 10\ +10%& () - M)
109& () ' 1098 () &10%&' ()-SL$10%&' ()-s 10%& () -/ FYF\ FwFxFyFzFFFhC

10\ 10944& ()-!10%4& ()- 10 10 10f >MLOY& ()- L7109 ()- 92109%& () - FFF6GGE dEbC

10\y: }0%"& () - s Gomting hith8fPSAdE 16 Fi )-‘Jgure 9, the 32-blt “modes” field provides
10944&' () - " 10944&' () - #1094H&' () - | Ul NJQIkJJ
5 the PLAY_TRACKS command parameters. The 64-bit “objectld” field is formed
by concatenating the 32-bit “objectldHi” and “objectidLo” values. The 64-bit
“startOffset” value is formed by concatenating the 32-bit “startOffsetH” and
“startOffsetL.o” values, measured as a time offset within the first selected
subtrack element from which the play should begin. The 64-bit “endOffset”

10 . value is formed by concatenating the 32-bit “endOffsetHi” and "endOffsetlo”
values, measured as a time offset within the start location on the first selected
subtrack element at which the play should gnd. The “entrySelect” value
specifies the location in the specified object where the first play element is

located. The “elementSelect” value spécifies the location in the object list

15 where the play element is located.

With reference to Figure 10, the PLAY_TRACKS command causes
concatenation of subtrack elements 650 specified in an object’s descriptive
data, where each subtrack eternent specifies the portion of a track object that is

20 included in the list of descriptive data. The PLAY_TRACKS operation begins at
“start” offset 660 within the selected subtrack element. The operation continues
through the following subtrack elements until a null subtrack element is reached
(a null subtrack element is identified by a startOffset value of zero;, a play-
stopping condition is detected, or “endOffset” 670 location is reached.

25 whichever occurs first.
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Rl S$S?S@SASBSd YNCFigdre\ 1 1litlustrated' ane embodiment of the READ_TRACK command

10' oL, > 109% 0& () - &10% 0& ()-210% 0& ()- @010% o0& ()-

Y. 10% o0& () - BEFsusSPUlde D_JIGRACK command is used to fetch portions of an

20088 )36 O bus Gath Bidck o a Seledtbd track Goieki. The MEAD) TRAGRIVON VAEYNC

L0Yg& () - £10908 Q1 YA0V08: () SEPAES b HBHork i/ BT (Qhic YU XEVEY YaYd
The 32-bit “modes” field provides READ_TRACK parameters. The 64-bit
“objectld” value is formed by concatenating the 32-bit “objectldHi” and
“objectldLo” values, and identifies the track object being accassed.. The 64-bit
*byteOffset” value is formed by concatenating the 32-bit “byteOffsetHi” and

10 “byteOffsetlo” values, and identifies the track location being accessed.

Figure 12 illustrates one embodiment of the WRITE_TRACK command
structure 690. The WRITE_TRACK command is used to modify portions of an
asynchronous data block from a selected traék object. The WRITE_TRACK

15 command allows 256 bytes of data to be written into the specified track object.
The 32-bit “modes” fieid provides WRITE_TRACK parameters. The 64-bit
“objectld” value is formed by concatenating the 32-bit “objectldHi” and
“objectldLo” values, and identifies the track object being accessed. The 64-bit
“byteOffset” value is formed by concatenating the 32-bit “byteOffsetHi” and

20 ‘“byteOffsetlo” values, and identifies the track location being accessed.
Thus, the present invention provides a method and system thereof for
organizing and accessing objects stored on a hard disk device in an

audio/visual (AV) network in a uniform manner, and for representing those

25  objects to other devices In the AV network so that the objects are readily
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y, MLO% & ()l.- (10% &ifda @r%Qg‘V&{zﬁlg(&a 2dQ034¥ sfored data representing audio and visual data in a

mass storage unit, said method comprising the steps of:

a) associating an object with said stored data;
b) deriving a unique object identifier for said object and assigning said
10 -unique object identifier to said object, wherein said unique object identifier is
not based on a physiéal location of said stored data within said mass storage
unit;
¢) maintaining said object in a hierarchical organization with other
objects, wherein said hierarchical organization comprises an object fist, said
15  object list containing said unique object identifier and other unique object
identifiers for said other objects; and

d) accessing said object using sald unique object identifier.

2. The method of Claim 1 wherein step b) comprises the step of
20 using an embedded system of said mass storage unit to derive and assign said

unique object identifier.
3. The method of Claim 1 wherein step b) comprises the step of
including in said unique object identifier a date and time corresponding to when

25  said unique object identifier is derived such that said unique object identifier 1s

unique to said mass storage unit.
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of assoc:ahng a first object to a second object using a unique object identifier for

said second object.

7. The method of Claim 6 wherein step d) comprises the steps of:

15 locating said first object using a unique object identifier for said first

object; and
jocating said second object using said unique object identifier for said

second object.

20 8.  The method of Claim 1 wherein step d) comprises the step of
locating said object using descriptive data, wherein said object contains said

descriptive data for describing said stored data.

9. The method of Claim 1 further comprising the steps of accessing

25  said object and executing a command using said object.
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12. The method of Claim 9 wherein said command is for reading from

said stored data associated with said object.

10 13. The method of Claim 9 wherein said command is for writing to sald

stored data associated with said object.

14.  The msthod of Claim 1 wherein said mass storage unit is a

magnetic disk device.

15
15. A mass storage unit comprising:
a storage means for storing data; .
a data transfer means positioned adjacent to said storage means for reading and writing said data
from and to said storage means;
20 a microcontroller for controlling movement of said data transfer means

wherain said microcontroller is for associating an object with said data,
deriving a unique object 1dentifier for said object, assigning said unique object
identifier to said object and for accessing said object using said unique object
identifier, wherein said unique object identifier is not based on a physical
o5 location of said stored data within said mass storage unit;
wherein said microcontroller is also for maintaining said object in a

hierarchical organization with other objects, said hierarchical organization

including an object list conlaining said unique object identifier and other unique

object identifiers for said other objects.
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such that said unique object identifier is unique to said mass storage unit.

18.  The mass storage unit of Claim 15, 16, or 17 wherein said unique object identifier includes
an identification number unique to said mass storage unit such that said unique object
identifier is unique for a plurality of mass storage units.

19. The mass storage unit of any one of claims 15-18 wherein said object contains descriptive
data for describing said data, wherein said object is located using said descriptive data.

20.  The mass storage unit of any one of claims 15-19 wherein said unique object identifier
includes a date and time corresponding to when said unique object identifier is derived.

21.  The mass storage unit of any one of claims 15-20 wherein said microcontroller means is
also for creating a table of contents containing a list of objects associated with data stored
on said mass storage unit.

22.  The mass storage unit of any one of claims 15-21 wherein said hierarchical organization
further comprises a first object that is associated with a second object using a unique
object identifier for said second object.

23.  The mass storage unit of Claim 22 wherein said first object is located using 2 unique
object identifier for said first object and said second object is focated using said unique
object identifier for said second object.

24.  The mass storage unit of any one of claims 15-23 wherein said object contains descriptive
date for describing said data.

25.  The mass storage unit of any one of claims 15-24 wherein said microcontroller means is
also for accessing said object and executing a command using said object.

26.  The mass storage unit of claim 25 wherein said command specifies that said stored data
associated with said object are to be recorded.

27.  The mass storage unit of Claim 25 wherein said command specifies that said stored data
associated with said object are to be played.

28 The mass storage unit of Claim 25 wherein said command is for reading from said stored
data associated with said object.
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