‘jESEA 6@}zl -1 FEB 2005 METHOD -AND APPA&ATUS FOR PROVI DI NG STREANL&%@%MEG
I N AUDI O VI DEO DI SK MEDI A BACKGROUND COF THE I NVENTION 1. Field of t

I nvention. This y i i an us for
processi ng audi o GFS(QJD%%%ﬂﬁlﬁwﬁ§ﬁ?§5§§%@§%£&gﬁwgv@K eéﬂ&d and
apparatus for providing streamlﬁ ¥ﬂ8 ¥o disk nedia. 2.
Description of Related Art. Advancenents in comrunications technol ogy and

i ncreased consumer sophistication have chall enged the distributors of

mul ti medi a programming to prBACHESROEND G THE INVENBION W th entertai nment
services nore conveni ent and accessible than those traditionally nmade
avai |l abl e over cable tel evision and tel ephone systens. An inproving

comuni cations infrastructure has resulted in a proliferation of

pay- pervi ew nmediq Serﬂélﬁeo?tli\é"rﬁ%ﬂﬁ{or?f the | arger broadcast narkets. Most

pay- per-vi ew systens perm umer to choose froma relatively small
nunber of notio i sel ions for, hone view ng, with the selected
progr ans generalnrlh;?é @g?ﬁtgo%r%éagé%{ne%e%?voaﬁ "ﬁ?@(ﬁ%%gep@@t% fonreressigs. | n
recent years .tha margi a i ndustry has expanded its horizons beyond

t radi t i onal@Ugifdy'gge infeRnaiayaad maghasticuiarit gr aptBod and apperats farprevitiingrs
are now being recorded or converted into digital formats. To encourage
conpat i bi | istigapelintdeninaustn/eideo diskanddiad f or mat s have been devel oped in
many of the nedia categories. 2 -1 FEB 2005 As woul d be expected, the
viewers of digital video desire the same functionality fromthe providers
of digital video as they now enjoy while watching anal og video tapes on

video cassette rkcor qpésgripliod oERABEREAVI ewers want to be able to nmake the
vi deo junp ahead, junp back, Tast Torward, fast rew nd) slow forward, slow

ind and f [ d I d t id
non- Sequent i al - A acr ol i ey TG A2 BRI, R PelRte R Rurgr Fal
i deo dat a, : j back ref. t . pl ayback rat i t hat
foes ot pioSy aPF A s Tl RERTRP idtSlifre AP afedd Piaramioaso etayidnce

in which t re.encoded. For exanple, junp ahead and fast forward

oper at i onsqﬁggmﬁ% '-bg@cfﬂgﬁf wiih enfertainmesbaervices faereganveniephaad aressisitde

oper ati ons gt ﬁ{% speed are non-sequential in that during a rew nd

oper at i on, Famfesedfaditiopallymage avaiiahle eveeoaka televiniontinditetspbygnasgstenaoded.
Dat a used for Audio/Video (AV) applications is typically stored in

cont i gi ous At ERRyoRiNg dosKNdNicstensanfiasiticbss das sesulealt ih al privlifefSapUs feTaySySi-ens
access di sk drives by logical block nunber. For digital Audio/Video

appl i cat i onvew média semfosb i mangfofthd largdrebrdaleast imalkbu! vbRpallsdr dej,ves as
a stream A streamis a range of addresses on the disk nedia I'n which a

cont i guous syseenDperitine/ MdndeRefts éhdoseStdth %"refa))ﬂg%@@n’\}\ﬂm%lﬂﬂér &t @gﬁ%dat a

on and off disk drives by witing contiguous b aret 1y

inear st 1 gadhrodoldalons (o] QA e enaRel gt AL aehent ) o er f ace

is the domnant storage Interface rpersona

originally deldined oftfy &t p?é-ga%jeacfu?eci \%wing times.

In recent years, the media industry has expanded its horizons beyond traditional

analog technologies. Audio, photographs, and even feature films are now being
recorded or converted into digital formats. To encourage compatibility between

products, standard formats have been developed in many of the media categories.
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enbedded fixed di sk storage on I BM ATT"" C?orrpati bl e personal corrgtitﬁ's
ATT"'" stands for "Advanced Technol ogy”, which:-refers primarily to'i Bsmp\[hen
“revol utionary" 3 1 Fps 200 -bit bus._ln.recent years ATA-3 and ATA-4
nave enhanced t i VG AEaRor dpe Viewwekt &7 Fibiaride b5 faer e finctionality
performance and interface a w der range of personal conputer storage

devi ces. THeom e peninaia of digitakvides ag ¥ enydshileaveehing analbgeikdsoof
data. The design of Audi o/ Video products which is used ATA hard di sk drives

woul d be sitapés bheitidoycazsotte décvyderss tHopaxampile niaderd Wattobedcalsy 8¢ Riakelthea
system for addressing Audio/Video (AV) data using contiguous areas called
streans, ity i l; i C Wi j | Itd ng
| ocati ons ivaagjr@ngﬁﬁ%tj uﬁgv%eti)(’e?ns\f L%{%Hg?ﬁ@&@%%ﬁ@i@%r ,ﬁslé\gsré‘@v!/\rgdy to
do this is t9 @@%’% # i nked stream capability. It can be seen then that
there is a e 14 thod and apparatus that _ . _ _ . _ provides
stream | inking in audio/video di sk nedia. 4 -1 FEB 2005 SUMVARY OF THE

| NVENTI ON To oveY @S anpsoachgsthiavedigen gevelapegitp girovde ngaseaupelial phavbackand
to overcone other limtations that will becone apparent upon reading and
under st andiofgligited visleesdata. Yyiriespeet toatigital M eprdatemon-sequentiahpldyisadkosésrsa
nmet hod and apparatus for providing stream|inking in audio/video disk ‘
medi a. The tpramygidybavkerperationsthavdsed et pdpak ofitheceridoddd fraahéeimthbexact
setting-up an audi o/video streamon a disk drive, using read and wite

commands f Qfrdaf FEREisRGuUEREY ihIasIst _tveer%r%c_oabaeriro%xsﬁﬂpﬁé?"&rﬁg%eéhra%%m a
| inked streamis established by sending a |inked stream r__,_eéue, t wth the

nunber of i tr i ok i ki t .
begi mni ng Aag oA SegREHS Sre - e tal IR AZHES FERES BITHGR; Bfovina
detection is enabled for |inked stream pointegr assin rjimry _stream

poi nters. AORRIERINE TrEmcRsed e SonERUeREA it il aitad adewindonsratan frames

i nvention include \Maen additional reading or witing locations in streans
are desi reo‘?reé‘é’rﬁtﬂ’?‘iﬁ’& dn fheearenes dnwnicadhex araenepdedaunber of a prinary
stream initiating a linked streamthat is linked to the prinmary stream
setting a poi nt dPategyseder Augiedddee (A happlicatiens istgpicallyastorad inomtigadust er
for the primary stream and during operation, processing the pointers for
bot h the | iareed ostdigadniweshndacoessedsgquentialym Cotripeteresyistethsmotessafisia

met hod in accordance with the principles of the invention may include

al ternati vedrivesditibginal blacidhtimber! Fasdigitdl AudidIVideecdpplisaisis iPfs Uskul s psent
invention is that the setting of a pointer for the l'inked streamto the
same ~ to the data structure for disk drives as a stream. A stream is a range of addresses on
the disk media in which a contiguous area of Audio/Video data is stored. AV
applications stream data on and off disk drives by writing contiguous blocks, which are
typically linear streams of data.
The ATA (Advanced Technology Attachment) Interface is the dominant storage -
.interface for personal computers. ATA was originally defined as a standard for

embedded fixed disk storage on IBM AT™ compatible personal computers. AT™

stands for "Advanced Technology", which refers primarily to it's then "revolutionary"



| ocation as a pointer for the primry strgamfurther conpri ses setti.np,:g 005
r ead 5 -1 FEB 2005 audi o/video pointer for the linked streamto the s ?ng

aspect of - tREEPRECRRRHEIAAEATALS eRlFTARS HalR BeBEr Lt fRRfendlaf e

begi nni ng and endi ng address fromthe prinmary stream Another aspect of the

present i nver inderface tonpereape perfakeanes Ardmtaface aavider gaee of peesomabach
i nclude a read audi o/video pointer and a wite audi o/ video pointer. Another
aspect of tclempressintagendamitdson i s that a passed pointer warning i s set
vvhen the linked streamread AV pointer passes the primary streamwite AV

poi nter. Anot herTrRSAEALcoPimhi@ sB is HRBignk 8 \f6Midnddn Scddastio Blotks A MafRY TRE!
be linked to a linked stream Another aspect of the present invention is

that the i i J i : . [ [ -

Aot her - asPaeey A R bR G IOE s} AT Rk R HELAPRIEEY pu
primary streammay be read and itten to sinmultaneously. Another, aspect of
the present’ PHIBGA FFearE Qt”ﬁa{édt)ﬁ{é CPm{R%fa‘?ﬁﬁt%@m'aﬁoS&isfﬁxé?ﬁ $S¥pg eam each
include a read audi o/video pointer and a wite audio/video pointer. Another
aspect of thidigfVideoAV)latatsing costigunis amses calier sliepres vif ey hsousefelrtopoi nt s
to the next sector to read fromand the wite audi o/video pointer points to
t he next sepiakly set uradditioral regdinger witimelvcatidng instieaesathat havebééron i s
that the nethod further includes noving the pointers with a comand. 6 2
FEB 2005 | rpreviotsie estabtistiddrenh easy Wag tpdetriBlis to WA & ke Pstreiic@pability.

mul timedia server is provided. The renote nultinedia server_jncludes a nass
storage |ibrary If 84n B& @EERtheh that there is a need for a method and apparatus that ... _ ._

provides stream linking in audio/video disk media.



plurality of multinmedia prograns each segrdrent ed into at | east one

audi o/ video stream transm ssion neans for transmtting the at Ieé%tFEBrZBM
audi o/ video streamto a communj ' s 3 | ocal nedia control
system including a direct accEs¥sis de s e e¥Ndi ng at | east one
data storage disk and a controller for processing the coordinating witing
of the at |east Toneveiadime/the dmitaionsiarthe pcieir addiesciimed Abovwn mandivacaerame
channel to the data storage disk, and for coordinating reading of the at

| east one aculdie:qlmﬁtat&xnssmamrrbfecmtdp@ad@ttmp@heéaaﬁgdinakmdehﬁaﬁ@iﬁf;m@é ler
providing stream linking in audio/video disk nedia by sending a I'i nked

streamreq i J i Wﬂﬂﬂ Wi i ng or
witing lo até %%wsstp:éﬁﬁi&a frﬂéeﬂ(i)iQn‘tlgse g{eesﬁgg@}/?@tf @%@%&ﬁl ng g@ﬁl%hﬁggwrﬂgtartfégﬁ]&t hat
is linked to t.ge pr,i mar strearUf .s/e.tti n aWEBj nter for the linked streamto
the same | JU8Y'CEY s&geagnﬁ%lflrhq By a4dio/Vidga a5k MEAR- st r eam  and, during
operation, processing the pointers for both the |inked streamand the
primary stream 1hE BIeSEREPVEMHISHEOMEsthe pbpye-dpserdsst priohlesns by settiagcin at
access storage device is provided. The direct access storage device

i ncl udes ataudiclvideorsiredat an stdiskadrivedusihg aead and entte cbhenarfids fopraecessngng t he
coordinating witing of the at | east one audi o/video streamreceived from

the communi guitigadus Batargid, Givehlm sladtslisht@saeantiadinkea’ttehl isERelisREd byg
readi ng of the at | east one audi o/video streamfromthe data storage di sk,

reading of the at | a
by sondi ng & AR S TEARS ITHE hube8r byl ket fe NI IR

addi ti onal i (o} AR : i .S are,.desired, .initiating
21 nied st SRSrBAEndfs i BebiRb RBA oA dERRSs T o BRI skl
setting a pginter for the lLinked r .to the sane |l ocation as a pointer
for the priﬁﬁ?ﬁf‘%ﬁ?'@@ﬁ]de%‘fh?n lftﬁ'rlai?gfdg%g}"&'f‘? PHreiP ROLUSTSRASSKY BN A eteans,
both the Iinked streamand the primary stream In another enbodi nent of the
present invIPteEh, an article of manufacture is provided. The article of
manuf acture includes a program storage medi umreadable by a conputer) the
medi um t angi bl y Arbedod iaesnsdancenwite ther wincintes of therwesenttinamdionsisdudesb| e
by the conputer to performa nethod for providing streamlinking in

audi o/ vi deowHes ladditidhal, readiag e wnitidg iovatiode i sthhamadd désiedl, seeding AdinkRed
witing locations in streans are desired, sending a |inked streamrequest

W th a nunbgfedth raquiést Wathya SirmB&Mef d PridbAl $thcard, ihitiakis athke@ stk ARt thhbis
linked to the primary stream setting a pointer for the |1 nked streamto

the sane | HQ0 the pﬁm%f% &Pﬁntw,‘;léé[tﬁidqﬁpgﬁé%yt@Ifn%@H‘(f'f’r{é%g%U {Ha%gher ati on,

processing the pointers r tream an rimary stream
These and vat.i f f . Ity which

characteri z@%ﬁ%ﬁi’ﬂ%% ﬁoﬁqtgﬁ%gﬂ%ee pol ﬁ&}gfegﬁ?%ﬁﬁ{%ﬁ”ﬁépﬁ%ﬁogr PE%?eFﬂng Itrée cl ai s
annexed heret.o, and form.a part hereof . wever, for a better understanding
of the inveﬂ?'f‘@ﬁ???rt%(’tgh‘f’a' ﬁaég?ag‘nﬂ’q & Rt aYsteaBt-ai ned by its use,
reference should be made to the drawi ngs which forma further part hereof,
and to acconpanyPifiereaskedimentseoframnethod ip @capidance mathehe peintiplassafitae ed and
descri bed specific exanples of an apparatus in accordance with the

i nventi on. invertidrER ag (i deRilErn aiESERIoPTION aO6itibHE! SPANNGInRaieh rmispectsfw t o
the drawi ngs in which |ike reference nunbers represent correspondi ng parts

t hr oughout : thiei fireséntiihVaitibh & Bat tieSetingrofd psikted f@ohamhRréd atravab the same
intelligent set-top control system adapted for conmunicating with a renote

mul timedi a RRENEK as &l Whintér fof e PhAAy Y furthefl e8P LY Setting a read




Fi g. 3 illustrates an AV stream accordi ng %0 the present invention; -Ai g%B fbDS
illustrates relative addressing for the read and wite AV stream conmands
according to e present jnvention, fig. S5 illustrates a table of the AV
stream set E’f“éj}‘ﬂr}'\ﬁ'pgo £ {%&‘e inked siream testhenasee favation esihe read sudiesidemde
subcommand; Fig. 7 illustrates the enable read continuous nobde subcommand;
Fig. 8 ill usintat ekthetrireamyisteam.ne- based Read Error Recovery Procedure

Li m tati on subcommand having code ODh; Fig. 9 illustrates the enable

Ti me- based Wit eAdsther adfReeveie RessmatVehtibh i fHak iR H%?r’é‘é%' ing code
OCEh; Fig. 10 illustrates the regriﬁsters and the field or |ﬁ‘8?€&a€t€ng t he
sel ected deydgithindhld ehdink! : puts for the AV stream
addr esses; Figgf.h 1€ ??I usltnpaétdgé%saﬂ{g@ltggﬁgr z{fﬁétr%%%a format used for setting
t he AV stream adgy es.according to the present invention; Fig. 13
i|lustrates the%@ﬁ?&aﬁpﬁ Bfg‘ﬁtfﬁfaﬁ%f‘tt'%‘@"%w&%éme linkgd strgam apdtheat es t he
error outputs when disabling the AV streamp Fig. 15 illustrates the inputs
for readi n@"tMRAYAYeaMm each bghidessead audip/videFpRirtanand-a gvritd Gudiolvidés at es
the normal outputs when reading the AV stream addresses; Fig. 17

i | lustrategoiMer.error outputs when reading the AV stream addresses; Fig. 18
illustrates the inputs for setting/reading AV pointers; Fig. 19 is a table

| lustrating theAncthel agpeiceoffieresentmpiamtien iOthaly pagséy Bei rnfl
| ustrates the normal outputs when setting/readi ngaAV p ?’Htf_gerslg?mﬁgg.s S%?

I

| 1 ustrat esy i when i i I rs.imFig. 22

| lustrates I'Eéﬁﬁth?é@ﬁé%&ﬁbﬁ@t%? r eamp ?@MSéﬁ%g &%gé?{ll SIfiicjés“j‘[rp'ﬁ g‘(@% /\\);%&mﬁrnnl

out puts when re i r ' ds: Fig. 24 illustrates the error
out puts when rea ydltﬁ‘g( %cﬁ& @‘%r@%’@ﬂ%ﬂ% Is tEF’g? S%Sam 'I"G¥t"‘r°§[9€i'"k%t%ﬁi te
DVA AV strga{%@ouand; Fig. 26 illustrates the nornmal outputs for the wite
DVA AV str ShTaNg: Fig. 27 illustrates the error outputs for the wite
DMA AV stream command; and Fig. 28 illustrates a flow chart of a nethod for

provi di ng st r earMathii drpechotifiginsesant ényeatienisitbat the linked 8tredmAERi2005

DETAI LED DESCRI PTI ON OF THE | NVENTI ON
when the primary stream is disabled.

Another aspect of the present invention is that the linked stream and the
primary stream may be read and written to simultaneously.

Another aspect of the present invention is that the linked stream and the

_primary stream each include a read audio/video pointer and a write audio/video
pointer.

Another aspect of the present invention is that the read audio/video pointer
points to the next sector to read from and the write audio/video pointer points té the
next sector to write to.

Another aspect of the preéent invention is that the method further includes

moving the pointers with a command.



In the foll owi ng description of the exerrpl%ry enbodi ment, reference i¢ F'E‘B%h[;
to the acconpanyi ng drawi ngs which forma part hereof, and in which is

shown by way of illustration the specific enbodi nent in which the invention
may be practicedIn another embpdimaid of eopesentinventionr asetote muttinediaysebeer is
utilized as structural changes nay be nade w thout departing fromthe scope

of the prespruvided/eThé remotehmullimesinserveviaoiudes aphass stesade NrhRoRr 8ttting a
apparatus for providing streamlinking in audio/video disk nedi'a. The

present i NVEREAIRDof ﬁ{mﬂ@diéggﬁ%ﬁlé’écﬂ%‘égﬁﬁsérg@mrﬁ@ af‘le%is%ng %W%Wi(g’%ggtlrés%@g

and wite conmands for acce g contigu ata and, given an es

stream est i |i stre by sendi a lipked streamyrequest with
t he number ﬁ?h%rﬁ%?fo&ﬁpga@%fogérr%@g\?tfpﬂ@/lm ?{)8‘?‘&%{@ M’g'td%ﬁelaﬁhg}?t s the
begi nni ng and endi.ng, addresses of the primary stream Passed pointer

det ecti on i SOBHMHN 'Or‘ofﬂ'amf’ﬁ'kaéw a{qcahmedi sartiod systers, inglysingrardirest aecans
pointers Referring nowto Fig. 1, there is illustrated a system bl ock

di agr am 100storage deviee inalyding adeast aet datastarege disk anysa eonttGir dolgioedsding
communicating with a renote nultinmedia server 130 preferably of the type

descri bed htireetambimating Wiiting obtHbaatdeastionle o/ @abe direBAt recaived!fadr g Y
| ow- cost set-top control system 162 configuration includes a noderate

amount of | gs@imurReRioh dHahnRethe ath KBraacdigd \indaer é@é@ﬁﬂ&tiﬁ@?@é&h@ fthd LoM
on channe . The set-top

the nulti medi a server 130 over a conmnuni cati

control sys I 0 | er, 164 that, conmuni cates
wth an i npt%%%éﬁggm%é%&%o%urﬁ f@ﬁé ?ier galt%%%réﬁé diskdheoﬁ%r?%il%p{oa/ |cﬂng
coordi nate d&codi ng. of. thg. recei é.ee audi Blvi deo str?(a‘T for presentation on
a | ocal monPYBMJinking in\Audichfideoc disk medja by spading gdinked stream tespesbwith )
system 162 includes a novel nultinedia direct access storage device (DASD)
168 adapt ed"HEbshOf 8PriRATY Srepdeshen pddiienal spading At writing lastiang by streameare
all of a nmultinedia programreceived froma comuni cation channel 144. An
i nportant fdasited intiatinge inkedsiteam that infinkedto ther primary stngdroysetting agetinteop
control system 162 in accordance with this enbodi nent concerns the

capabi lity fa teéfiskedistrearhud thd sarak |a6aRoh v Bainter dr the Piintdrg sieaferinat | on
of a portion of a selected nultinedia programon a real-tine basis. Full
VCR-type codufing opeedtiohnropessienihel pdiitetf fof BetHekilihRe dulrbaMRsHAHRIRFRATY MRY
al so be realizable provided a sufficient amount of DASD 168 storage
capacity isggbipcated for this purpose. The amount of avail able DASD 168
storage capacity generally inpacts the degree to which a subscri bing

cust onmer can eff YCR- 1. r ver the presentation of a .
sel ected mul ti mﬁfé”%bgb%‘{ﬁozjw(%ﬁ%? liﬁe[ ‘E'Jg?g?té?\éef'né'ﬂﬁea gieet qpces Sf%@ggaey't%‘p
controller 164 of hher seé.-tfg control s;rast.em,l 2 preferably communi cat es
with a remfSPRdednddicditest gesessorgge dexice Scakle R aRariastorage digly
coor di nat es tge %g_ter tiPn of the set-top control system 162. o

Medi a- on- deRBA@ RIP!IEETog PrRGessing the spersinatiag writibanof the atipastenti audieividso
130 to the set-top control system 162 over the communication channel 144 at
a very hi ghsteamtregavad fronethetmgenicatipn clarinebtd e dedd sforege disl| gnd for
comuni cates with other conponents of the set-top control system 162 to
coor di nat e tberdirmtingtreading of texgdeastihedrriuiago ofre atdrdih\the datSstopRB disk,
received fromthe nultinedia server 130, and the presentation of the
decoded audipd yordlaster irRpRVidn® besh IRkING it ¥SdiBRTIe oSl hRE b Berddiflg a' "

set-top controller 164 preterabl’y conmunicates control sign

mul tinmedi a i wserver. control [ine or channe| 178 of f{he
comuni cat i gﬁ{’ec(ﬁéatﬁ%%ﬁ r%ﬁé'stt g"tﬁ% Qtfrg?ér (E}raawérn? @'sﬁ%ﬁ?nbf”fhef‘cﬂAdétipmHe@,d"}Q or
pay-per-view . 12 -1 FEB 2005 nul tinedia program During the presentation
of a multi rr%'it'agi‘? PRRIN $tERanescaisptesiredhipitigliagga linked streampdhat is lipked tpthe
reverse, or fast forward the presentation of a program by conmmunicating a
pause command to the set-top control system 162, typically by use of an IR
renote control handset 125. Fig. 2 is a plan view of a disk drive 200. Disk
drive 200 includes a disk pack 212, which is nmounted on a spindle notor
(not shown) by a disk clanp 214. D sk pack 212,



in one preferred enbodi nent, includes a pl7ur ality of individual disky py

are mounted for co-rotation about a central axis 215. Each disk surface on
which data is stored has_ an aSS,Ofi a}t etg Z_ﬁgd gi nbal assenbly (HGA) 216 which
i s mount ed AENANY SE381 SEHNGR PRRIES foRbedinked Steam; te the srme logatigrpas aan
actuator assenbly as shown in Fig. 2 is of the type known as a rotary

movi ng coi Ipoaﬁeué'{rélne prichary sirearos and, vdhiring aperratiom poscessiBiythe poimtergevebatt vy
at 220. A voice coil notor 220 rotates an actuator assenbly 218 with its

attached H@As ligldd sth@ath ahdoth¥ Qrintafy strédh. t 0 position HGAs 216 over desired
data tracks on the associ ated di sk’ surfaces, under the control of

el ectronic circyitr ity L | pecifical .an
et uat o assenbl ) DEenEnRzdinght B HepFegis ks, ALAfBEShabdRctte
assenblies 21 fi .g era.l% gl on aq ar.c 2&9 whi ch causes each_ head gi nbal
assenbl y Zféo‘t"gege?%ﬁ 1569 H‘%@@C wednelidesia prearam sieeage madiura readable by
surfaces of disks in disk pack 212. HGAs 216 can be noved fromtracks |ying
on the i nnét a¥ydpUtesdthadnedigm tengibly embadyiog onger swrernrogtamsdf nstrodtionse

di sks. Each head ginbal assenbly 21 ~ has a ginbal which resiliently
supports a exectt@ble by titd camputeatd perdorbeamethoti Hart priolielirg) $tekerm diakingoh | ow t he
t opography of the disk. The slider, in turn, includes a 13 -1 FEB 2005
transducer amdicides digk ieard tHeometrarEinged WhEn HAMRIRA! Ralihg &Writ[r@adi ng
flux reversals from the surface of the disk over which it I's flying. As

described 350MRnsGh Qiréﬁfgsgaggidgﬁiéy s\éhgﬁﬁ ﬁﬂﬁﬁ?d%gégbgﬁé(ﬁgg{ With ' bt §E4ms

of data. The ATA comman , Attac I've 1 nplenmentatiiqn
that integr t .t Ol . i drive jitself. is designed, for
random acc ég fs"?%g Sg'fégﬁggﬁ'g%"{?gé BMQF%’& ﬁjgar‘ 'Soffn\kggc}f) 3’/%?/ PHREM P@% selfingch
use ATA hard.di s i yes uld be sinplified by providing a stream oriented
AV conmmand W%Férﬂrqﬁ‘fﬁ%@k?‘ﬁ%[ﬁ% 0 f10%ageN a8 Eaptintenforghe psimanyistrieam
reading, and witing nmultiple AV streams on ATA devices. In addition to

st r eam man@¥hdHing eraiatian. Preesssingrtbe poitersdesbethdbe inked stremm and tbache
managenent woul d be needed. Moreover, an AV Stream Feature set for ATA

i nterface HamgampistieaDr.i ves should include: 1. A streamoriented Read/ Wite
commands AV Data is frequently accessed linearly with forward and backward

sear ching. The Alhedatandacarioss offedrtaeivantalges ldd beatuasdd eatR@ity WHidtectrapRhigs
used to access AV data. 2. Independent Stream LBA support AV devices ‘

requi re multhe Mvengbindld poineésoutsaAd Miémﬂrit\gﬁd tHeNdaifld £tBkedherdtorie) Hbém
for retries for read | wite errors Error Recovery Procedure tine rrus{ e

limted to b ' j | et . ER

flexible asp(H 5? yﬁé&énﬁgg\ﬁ)’?ﬁggﬁ E’ﬁfsﬂ&u‘é“yégﬁt?@ﬁ%rﬁ {Hdetalp (é&ﬁtélﬁegs gﬁ%'ﬁ%%‘f&%rand

appicat oo PR BB 20k, el eI o o Bohe thaWipomcrstorm

“Error Reporting for the Read,K Continuous, operation Even though uncorrected
ECC error daat £ PaptdieceQdy pad tpeciRa descrptive tbier o ddich thermast nay
need to know i f uncorrected ECC data was passed. 6. Error Reporting for
Cached Wi tilistiptehanddsssiibes spegsiiciexnpteseran apraratusiin ecE®@anse withehe
limted the probability that a cached wite will not be successfully

conpl et ed. imteritioni nportant to have a nmechanismto report cached wite
failures



1 FEB 2005 14 so the host system know soma8 data previously wi tten-h@q:gpqgﬂg
lost. 7. AV (Single) Wite Cache (Cache Depth of one.) A node restricting

the wite cache to one cow i I_ljfie t he probl em of
reporting cached wite fai Db P@E&Mﬁt er than 256
sectors The Big LBA proposal covers this need. 9. Variable Wite Cache
Segrment Si ze andRefaringnewde dhe dravagslinGshibk like rdfemmcatrivatbdrere presehtpl e
Streans The nunber and type of AV streanms should control cache managenent.
The commandsorcespioneihg partstbraughoant ATA standard are designed to handle
data for computers which are used in Information Technology (IT) oriented
appl i cations. i 4l jol Y o Ll : P

Datigy. 41jRisgafdsty sy(sz%w@%%g’a.ég}dm% R/eflﬂﬁelg%p{ g%tét-gaaqtogtrpgt o

applications. For “Audi o/ Vi deo n the other

is also an | t r..Ih ta iLntegri of.. AV,.data may be
sacrificed %ygpegéﬁagd%&é’g(gﬁoﬁ%?@%iﬁﬁ% gwittha f?@&iﬁ?@h’%@'a SFEMEE. "Fig. 3
illustrates an A}X_/ s&r,eam 300 accordi ngﬂt o the present invention. AV

appl i cati ons use" Gefil®@ PN awLfiadisk BEveier source: an AV Stream An
interface that allows easy stream access is needed for AV applications.
Based on AV Str ckigh ddiiustretesrarcA¥ streaint accardingdo tleapresentintentictat a access
commands are provided for users of AV applications, Read DMA AV Stream and

Wite DVA AV St rEigm iliserafstreitiveadaamsitddbeseasas amaaitte 787 StrEPmatbriMands
Stream for reading and witing. The starting 310 and ending 312 LBAs are

passed in aaddon@ihg t6 Bd Efes@f,t AdémionEach stream has two pointers, a Read AV
Pointer and a Wite AV Pointer 300. The pointers point to the next sector

to be read or vvr":itgt gg,,usﬁggegeapﬁb!fbymg A\}gtréa'ﬁ'ﬁ%[tieoa%arrel@%{?%%d Poi nter 320

and Wite Pointer =330 are i ni rzed to poin '0 340. In Fig.
3, the pointers Ve . n ed. usi ng, the Set/Read AV Poi nfers Conmand or
the Read or Wi tgﬁﬂmﬁaggégﬂ%hgxﬁﬁeaﬁﬁ@, eRYPEYMIRRNG | 1yl t aneous

over | appi ng stre'g.ms \rAIE?é be defined. If during a read or wite operation a
poi nter is noved Pof W&SH2lss the sRakledepd sontimbdushede pidiconamandhe Passed
Pointer Warning bit is set in a Status Register. This feature is used when
pl ayi ng and recofi@ Bdlustratastthe epableylimrehasesi RepdErrbaRectosvdirdt edurehémtagyn
stream s Read AV Pointer 320 past the Wite AV Pointer 330 would result in
a sudden t isubcommpandhbvisgrede®Dir,e di sabl ed on hard reset, power on reset,
or Set Features Disable AV Stream Mbde. Fig. 4 illustrates relative

.addr essing 400 fig. Bliistrats theénablet BmA\b &edAMCRFBRRAS0RG) Brabedirk ¢ ititStion
present invention. The |ocation of the next read is based on the | ocation

of the | astsymeeth@andhhiifg cbhe oORp: nters point to the next LBA after the
| ast operation. To do con?i nuous reads or wites the host need only specify

the I ength and agitehagti : (R ¥ jE. . Sset .durin h t AV
St r eam Addr esse?'@bmw\é,ﬁaggs Fé?ﬁ]é%ée{érﬁ 3nq Q‘g f'\ve\zl\/'r‘(f@gqotﬁo,r F@i@t'ﬁgith‘? g?'te&f%&g evice,
around the at the e he, stream dat a area, In Fig. 4, a portion is set

to a starting poﬁ'gt ?gﬁ‘éﬁg{’?%ﬁ?@is,""f P‘étpuéﬁafollgﬁ ﬂﬁéﬁ?aﬁg@@reﬁs%sgek- 200 420,

the pointer would p 'r_]t to LBA 800. A read 200 430 woul d set the pointer at
LBA 1000 with a 'Su%?"ﬂétra@\?etaizwonm data foreatasedder sefting HEOAVstreaheaddresses
read 200 was perforned, the pointer would be LBA 1200 and pointer set at

count rel at3ceerding4o thavpresepl isventioeans may be assigned to the sane drive

LBA range. To facilitate multiple play operation while recording in a

singl e LBA rangeFigt 1 3dlistratey theinputkfed disAblingke v st6aml FEB 2005 streamis
initialized to the primary streanms LBA range and read pointer positions.

Linked streans deigneh iilkgi&ted tN¥ bfiBr %gl}@i\mﬁggis%ﬂgirntgag% &Ve47h! €am commands

to a |inked streamare aborted. The ssed n arning 1s set when the
Linked strears p@ihhﬁgrﬂlﬁsf?gﬁ% tltngl%pﬁ?ss oF'reaatd‘lergg &%‘K\t/% rezlaI% é&d?egsrés?ar y stream




For exanple, if stream1 is initiated witf drive LBA range 2000 to 2999, FEB 2005
strewm2 is initiated as a streamlinked to stream1l. Stream?2 is

initialized to A 00Q to 2999. The Stream 2 Read AV Pointer is set

to the sane Iocﬁ@o{éﬂgér%ﬁ% PUMA f“F?é‘éﬂWE@nﬁ%?rgﬁ‘%me RVA'sttW?@“S?QQWQSRead
AV Poi nter passes the Stream1 Wite AV Pointer a Passed Pointer Warning is
set. Further, aFdgreativstatenie eson outruls wherareaiingdtie &V stieam\ddsiiessdsi nked

streanis primary streamis disabled all subsidiary |inked streans are

di sabl ed. Fig. %Figl1aitstedtes tiee ihpbiscfobO&tting/réduing vspdigtam;set feature
functions. Prior to AV Stream operations the host enables the AV Stream

features with S@ig.@ké&{}?ﬁ?}l@ﬂmﬂgﬁ%‘%&dg@@te /Ivﬁvrﬁtlé?ﬁﬂ?tgfgr }\V(}la?gﬁ)irﬁgﬁ

regi ster values for ea eature 5I0 an escrip each ur

520. Each featur WL described herein bel ow. The first function
illustrated is tﬁg.%ﬁﬁﬁ%t&étﬁ%ﬁge[ ﬁgfﬁml&gﬁ)gt%yﬁ?n Bf '.“stye?&f‘aﬁ\( ROEEeBhe enabl e
AV st ream node bco nd 600. The 8Bh subcommand then di sables the AV
Stream mode in dadi €elustrates thaerearoutouly whatt sating/eaadingAVaminters;Fi g. 5).
Subconmmand code OBh 610 allows the host to enable Read Continuous node in
devi ces that i nfiigrahilusteatds tuntaadoMA ArstreaoncommaRelad Cont i nuous node
uncorrected ECC errors are passed to the host. Uncorrected ECC errors are

reported at the Rigddflustnetes dnamorthalfoutpigs WRehiréadying BIMA A\Lstrdaf cofrtmanter
recovery behavior is controlled by the Enable Ti me-base Read Error Recovery

17 -1 FEB 20U5 Wi@.@%@tré&bﬂﬁ@éﬂr@ﬁo@t@%%%r\(t@a%?iggmAbﬁV%WlaanB@&qmands;

Conti nuous takes precedence over the Tine-base Re Error Recovery

Procedure Li m'tq@ié%{"Megwwﬁggﬁw;é%sﬂe%ngg&wng%&ncorrect ed read data

is transferred without T nvoking iTTustrates the enable read

conti nuous node nd 7Q0: Subco nd, code |.ows the host to
enabl e Read mm'ﬁﬁ%‘ggﬂﬁ%%&s%B%VWW%%%?W@PQKﬁ%%"mtcwaﬂan%m e
Read Conti nuous I'-m)df in devices that inplenment Read Conti nuous function
(see 542 in Fig.F18)27 fHipstialgs thy efronoutpyts for the wiite RMAINY strearmepnmand; and
uncorrected ECC errors at the end of command. Subcommand code OCh 710

al | ows the host hig 2hiysteates aelloyagharbet @ mathediarprovidingedneae linking bt awdiofvideo
read operations. The maximumtime in mlliseconds allocated for Error
Recovery Prdigleshediss per command is transferred in the Sector Count
register. Fig. 8 illustrates the enable Tinme-based Read Error Recovery
Procedure Limtation subcommand 800 havi ng code ODh 810. The cylinder |ow
field 820 sets the |east significant byte of the maximumtine allowed for
Error Recovery Procedures 822, in mlliseconds per command. The cyli nder
high field 830 sets the nost significant byte of the maxi rumtine all owed
for Error Recovery Procedures 832, in mlliseconds per command. Subcomrand
code 8Dh allows the host to disable Tine-base Error Recovery Procedure
Limtation for read operations (see 544 in Fig. 5).



Fi g. 9 illustrates the enable Tine-based \1/\Pi te Error Recovery Procedtire

Li m tati on subcommand 900 having code OEh 910. Subconmand code OEh 910FEB 2005
al lows the host to enable Jjpe-base foro y P edure Limtation for
write operations. The e -~![L' LESGRIETION QF UAE INVENLION] ¢, £ or

Recovery Procedures fper command i s transferred in the Sector Count register
912. Setting selit e fallowieg dessriplian of thepxempdary enilimeot refesenaeds eto
returns the deferred error information from previ ous cached wite conmands
during Ti nthebassmipanyend-BFawings whidhdorrata péré heredf,adndinivitécttisraemah byfway of
cylinder lowregister 920 is used to set the least significant byte of the

mexi mum ti ﬂ@sﬁéﬁk&\% dpciffer drAbo MR §1 WhidhQSE ERSorPRvdy Hepratclidd & e pn@sher

‘conmand. The cylinder high register 930 is used to set "the nost significant

byte of th i i || f r p 9 i.n

w1 11 secongRiel ot et Sihe? nbiimels ol e BREQY R VeleEm R Inay b

Ti me- base Error Recovery Procedure Limtation for, wite operations (see 546
in Fig. 5M Wﬁ%?ﬁd&%rﬁﬂ%ﬁo@,t‘@@&eeﬁﬁghﬁ SSENIARYE™H and 8Fh 548 al | ow
the host to enable or disable AV Wite Cache in devices that inplenment AV
Wite Cache fundhedqresan inydrtiongaevidesadanelbpdandapparaids Ermsevidingsticany.
The data fromonly one wite command is cached at a tinme. This all ows

def erred winkiag & aodioNégmr diskgneditheThe peésaht wviehtiordsgta-tipsamaidistvizizesstfad hy
witten to the nedia ,th error is reported at the end of the next wite

command as op £18kRIHIRE, BSdstiead 2R WiteldniiMAndY fcPtdceasting aomitlibus Haea Ad,
Stream ldentify data allows a host to determne if the AV Stream Feature

Set is sup fd I " i : : \Y,
St eam Foativen duf WERACEETEAR oRhESR RSt Baihty o AR et
set is sup e [ f i Ndi V St ' ; :
3t 1o e itk hubeiondiltudd iR AR, dVe BTN e b dn FARC S
“bit 9 of rd. 94 indicates Tjnme-base Read ERP Limtation,is enapled, Bit 2
of wor 0 o4 Beging 80 ShDOAHBESRBE L thRBHER 358 Mn FESSR BB AFSHioEPL 10
of word 94 indicates Tine-base Wite ERP Limtation is enabl ed. 19 -1 FEB
2005 Bit Zneblegbiod livked siseaatpeintars Resstng oY steagupistered and bit 10 of
word 94 indicates AV Wite Cache is enabled, Wrd 95 indicates the maxi mum
nunber of AV St rRefesrindwmowldy Fige 1s thepeis Bustrated d systeinm biocktdéagra el (uabe nogé!
AV Streans currently configured. Wrd 97 indicates the maxi mum nunber of

| i nked st r ¢ateligpat setrtbproytrst system 16Readapsdd fingbmrsaticaivgSiitteamemdtl esses
for each AV Stream prior to use. The device/head register includes the

field DEV hilGhddwbeaer$30 beefsrRIAEbrthedpyé aescribed -hetéinhbdwstihaicesrddite

i nputs 1000 for setting AV stream addresses including registers 1010 and

the Tield ki SREBuitdinBAL, Gaelaifel Tw2B5ea6) G!SNtiraﬁzxstgng-1e%%ohﬁ%%§ﬁ6ﬁt es

t he error outputs 1100 _ _ t ream addr esses. -1 _ I's set
St oam AdcieQieS BRI S FudlFouBEathe oyttt B SBERLI ot T T

transmitted from the multimedia server 130 over a communication channel 144. The
set-top control system 1 6-2 may include a set-top controller 164 that communicates
with an input buffer 166, output buffer 172, and a decoder 174 to coordinate decoding
of the received audio/video stream for presentation on a local monitor or television

176.
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Fig. 12 illustrates a table 1200 for the data format used for setting tHeFEB 2005
AV stream addresses according to the present invention. The Stream Nunber

1210 indi cates e stre Loitiall ' W@Fﬂﬂﬁt' i '

wite and read f,f\grﬁe{fﬂ%ﬁgéﬁ}ﬁélgﬁl@ghﬁg% %'Jé;lgé% fgevera ‘@%@éa@cﬁ%sﬁﬁ§%
The link field 1244 indjcates that the streambeing initialized i s a ..
subsi di ar y devicedRAID:16% adantedito %fé'éﬁﬂlwr’fﬁgp 5%?@8?3 Fﬂpées‘mtqztgem QR
Poi nter and Read AV Stream Pointer are inherited fromthe Link Stream The
starting l4allafa reotimelid prgyralAeteiweddroat @ cogrnourigatigiechanirl 1944Ans set
to one. The field Lnk 1244 is set to indicated the new streamis a

subsi di ary jsbbRam feallfedffopdédia sibserbing-tudtorher wash Nufieying ahet-Bmcontngl LBA
1240 and Ending 1242 LBA are set to the Starting LBA and Endi ng LBA of

St ream vl MSystenf 385 M ABES Ao Wi ik REMRAHESt RARBRL RERabABRGAY eficharatdd

1250 (W ap) to one) nter and AV Wite AV Pointers

wrap around. 20, - EB 2005, Co nd code ,F9h di .
enabl ed wi 314" @é?@PXQ%?s P&éiﬂ“%&h?\é%ngﬁg Pre/ﬁeP?aé‘PPeoé%spS‘Tq’Fﬁ§8§§8é¥@ @%@@?‘?(ﬁ%d
streamare also disabled. Fig. 13 illustrates the inputs fo‘(mgi sa?l i ng ﬁhe
AV st ream IBogransiog.a repltime Rasia: BYl YRR-WPe sonisah Qyer dhe REsSERIREAN & e Fitis
the AV streans. ABRT 1410 is set to one if the AV Stream node is disabl ed
or the str anoitiagestia pragiainnmai@lsa\beStaalizable prixded 8 shfficient agiasgt oFPASH 468
illustrates the inputs 1500 for reading the AV stream addresses. Conmand
code FCh 15i6radfel capacithts dleshtddofor eis papest hdhadaiass of angjabld DASDAVESt r eam
when the AV Stream node is enabl ed. The AV Stream Number 1520 indicates

whi ch AV St%ﬁ??e%a%ﬁggéné‘(aﬂy iRp&ERak dddted th WHGH & SuISstribi toWeStagam

node i s ena IIlTustrates the normal outputs 1600 and Fig. 17

Ut o SRR (A0 AR B4 Sty i bl AV
paa esses 1o Moo RIS RFEF ) P abE RS B3R Soh GoHERP ot

illustrates the inputs 1800 for setting/readi AY pointers. The AV Stream
Number 182016 arefgtably Gpmennisates Wil & remole Aiped @ﬁ“@éﬁﬁ@r{’d%ade C3h
1822. This is valid only when the AV Stream node is enabl ed. The sector
count 1824 ewnmunigatiohehapaeld 4darnd coerdinates Hier oratatienef theget-taryconteli s a
table 1900 illustrating the AV wite pointer 1908 or AV read pointer 1910.
The val ue isystéve 68Xt Medizeomted@Pd dataliscgeresalytearsotiiteth from the mulkieediai g.
20 illustrates the normal outputs 2000 for the set/read AV pointers and

Fig. 21 illgsientes td v sstitep controluystedd 962 ooer theecosahlnieatibn shaieht 44 st a
ABRT is set to one if AV Streamnpde is disabled or if AV Stream Nunber is

not valid. yedhighblEBdaRPRte! Uhe 43t-idp dontronérered hreféraply daimdivcatesaatn

-command 2200. "Conmand Ceh 2210 al lows the host to read AV Stream data

Wi thout set iy cbnﬁ)o?‘\teﬁfst of"tﬁ@‘sgis-{orbgcér‘h’r%l %m 162 to coordinate the reception,
storage, and decoding of audio/video streams received from the multimedia server
130, and the presentation of the decoded audio/video stream on a subscribing
customer's television 176. The set-top controller 164 preferably communicates control

signals to the multimedia server 130 over a server control line or channel 178 of the

communication channel 144 to initiate transmission of, for example, a pay-per-view
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data transfer protocol. The device reads data fromthe next LBA of the1 «gﬁ%lm%
LBA of the previous Read AV Stream command which has the sane AV Stream '

Nunmber 222 bfd GdgtdinF Asein®ationdTea ARMINGEia PRddra, 36r &taHpié, t 0
the first ﬂ%ﬁ‘m@%y@rﬁ?ggﬂpngﬁ{rﬁgquﬁg LBA g)fn the AV Strergﬁ?%hen t he ho‘gt

R b e R S A b g O

AV Streamis handled with this conmand. This, s, val Hj Onlfﬁq’ \f\/neq AV ream
mode is en®FPFAM by soMmmpUnicaling & pauge command todhe sat-top,eoreal SYSI6R Wtir ess
2240 is the nunber of |ogical blocks to nove the Read AV Pointer prior to
readi ng. Tlypicalyaty vse glialy R sermeteacaning! bandsasli@dent positive or negative
nunber. Fig. 23 illustrates the nornmal outputs 2300 for the read DVA AV
stream The PP IFj§. 2814plapassedf aalisk érve 260 sBiskidrivergooi ifclutes afdisepacnd12,
count for the conmand result in the Read AV Pointer passing the Wite AV

Poi nter. Tha,; rs%%hg%@actﬁgg@p@ale%owetnwm&wﬁ%gf’agbi@ggrain}u?mt Widlepadi2a2PP

status. Fig. 11T1Tu e error outputs. ustrates the

wite DVA AV stream command.. : : ite AV
Stream dat &' E Wéﬁ@r?&?mﬁﬁd'%méﬁ?%%gﬁﬁéﬁx%lf iﬂﬁ%ﬂgﬁ? ?Wélgﬁs er
protocol. The device wites data fromthe, BA of the end LBA of the
previ ous WITe@teg fog ?‘é‘é‘???t!‘?ﬁrﬁgf’i@ R ﬁé@rzeﬁ’te éﬁ%g‘ﬁwsgﬁ?%%ﬂ? M?atfgﬁo
specified in Feature register. The device shall wap around to the first
LBA af t er \atoreidrips areassosiatedhead gumbalmssm*é)a(ﬁ%éﬁw meligtbistmonnteddo ehe AV
Streamdata with this command to a streamwhich was initialized with Wap
set to one.ledstondaduateaasserdBly-21l SFkEisk0drveNR0th eAn actliatertass ewthilycas sShvo\@nriram
is accessed with this command. This is valid only when AV Stream node is

enabl ed. ThegLBfs 3@%@4}/@ knéwn 8Ba fotdrg mling eoibactuafbhanBehelidesea Adide &dil
2540 is the nunber of logical blocks to nove the Wite AV Pointer prior to

readi ng. Th | A HORAT j ' irbf ive
amber - Fi oS (VA Geerafy A 2 A O TRl P20 bl M aCRERY
stream co d. . D 5 R | t ol

ottt and SBamoY ! B e AidhecTRERE 2 PR b G SR 2RO AS oD RS 21,6
Read AV Poi nterd Thg Sgarfar’%sls_B addressto({ IPe 5ead AV ,Poj nter,(ils1 treturned
on a PP st RYR desirgd data fracksen tiecasspfiated Algk SYUIFRe $MIF00 PR writ e
DVA AV stream command. DFER 2710 is set to_one if unsuccessful conpletion
of wite opdlealreRys cieuitnbodsedwithiprdick dike €80mand has occurred. Fig. 28
illustrates a flow chart 2800 of a nmethod for providing streamlinking in
audi o/ vi deo di skMorelspecificallyi gn ag@iatar agsembiy aﬁ& piyats abovih awis 22 1tte rotede head
additional reading or witing locations in streans are needed 2810. |If not
2812, the sgindmhaisserblied 216 gendratipalval anoant© whick esssesgeadillread gimped
2820, a linked streamrequest is sent with a nunber of a primary stream

2830. The ngeeerhbl9@T6its beidsitRined over a delsireddnkiofkiesiirackd dretherduriaics o r eam
wi th a begi nning and ending address inherited fromthe primry stream 2840.

As descri be '88?%&3538&* Z?’g_ ?{dﬁé‘ﬁﬂB%ah'ﬂetﬁw,%@dj,froﬁpfra&éqvmp%n the irfhefifnlowe

LBA range 2 second streamis initiated as a I'i nked stream

i.e., linked to the fjirst strgam .The . e I Sl U £ L2l I with the
same' LBA T i 00gapk Bhed BRQCRRoaTAR0E T MR Hat b bERA" 1§ tne
same | ocation as the read audi o/ video pointer of the, pri 'y stream,2850.
During oper 8s$8RPIYHE hsi hownkeal pichasfiepiesyrnakss sl éé%gg%dtot%g’aﬂrt?Wy
stream are processed 2860. If the second 23 -1 FEB 2005 streamread AV
poi nt er passeshatitbe lidestcantfobawthenopograpiiyrditing disk. Therslidepasibiey ipdudesesa
warning is set. A streammy not be linked to a |inked stream Linked
streans -are di sabl ed when the primary streamis disabl ed 2870.
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The process illustrated with reference to F| g 28 may be tangibly enbodiFgglgs
in a conputer-readable nmediumor carrier, one or nore of the fixed

and/ or r e”ﬂ‘éﬁ?ﬁ@cﬁ%ﬁcﬁ lsQftR9Ed f’(?rvérfc%g n\%ﬁfﬁ;x rb{l E&Wgnﬁ r?eé:dlﬂ Elx red é%é Qer

data storage of data nnunlcatlons e cofrputer p

be | oaded into gﬁ & ? B h torage devi ce 168 to conflgure
the controf8 t 8?” pcgoﬁt S BVe I ﬂV% YN$he conputer program 190
conprise instructions which, when read and executed by the controller 167

of Fig. 1, causés dmrlbedra@géed@glt@@tmwamd)wseﬁfd@tammaw%!p@a&)p@méﬁgemoto
execute the steps or elenents of the present invention. The foregoing

descri pti ogatf. The ATFeoPATahdEsEIoATRRBcloh ehf)ca diskeaitive dmpleaseriiaton thaesent ed
for the purposes of illustration-and description. It is not intended to be

exhaust i vefeqtied tHE dorititfiet OY BiE HiRR the itbar, pl%Qfé'sﬁﬁeH%ma‘%%H 8564s thany

rmdlfl cations and variations are possible in I'ight of the above teaching.

is inte h
det ai 1 ed dBRPSste BUE PR iR Ve Lo R Bishdlsh P Bprs WK Qﬁési FEB
2005 WHAT IS CL Al MED t hod, f or I‘OVI stream | inkin
audi o/ vi dea’%%f?eﬁé'HPlﬁf%dc%B?qu 2 Siehted NS syl ng
| ocations in streans are desired, sendl ng a I i nked streamrequest wth a
nunber of &e@uiretaegmarandaripr establisamgngoatwlhmmefga@ﬂge@nﬁ WHHRY MitiplenR¥d t o
the primary stream setting a pointer for the linked streamto the sane
| ocati on astreapw o &TA devitdwe Ipraddition tetstream mandgeoment)goapelsdor emor
processing the pointers for both the |inked streamand the primry stream

2. The net hegowry prédetute iRy Mdcadi m@hh?@tﬂeﬁfw@ulﬂcberﬁﬁdefdorMbr'%vbﬂ eeAv

streamto the sarre Iocatlon as a pointer for the primary streamfurther

conpri ses s{iddAFAtiread ?AYr‘\n/’t?ﬁQc@Pfa?& ?ﬁsﬁ@ﬁvéé%du’ld‘ﬂﬁ@l@dét reamto the

sane | ocation as the rea audi o €0 pol nter of the primary stream 3. The
nmet hod of claimgd whe h LS a begl nni ng and endi ng
addr ess fromthe11pr| A%{r@aﬁ\ &uédt@% N\ﬁi %;"dg whear ein the
| i nked stream and th%ﬁ S ?%rg%%-ﬁgﬁ lg&{%\“ deo
pointer and a wite °4 wherein a
passed pointer vvarnl rf& tln Omﬁ'@”ldﬁhﬁga %?P%%ﬁﬁ EAV poi nter passes

the primary str mvvrf‘%P endes Stiea A support
AV devices require multtple simultaneous reading and writing

streams.

3. Limited time for retries for read / write errors
Error Recovery Procedure time must be limited to prevent
buffer under-run. The time limit for ERP must be flexible as
different applications use different data rates and buffer sizes.

4. Suppression ECC errors during read (Read Continuous)
Some AV applications prefer continuous data transfer to time
consuming ERP.

5. Error Reporting for the Read Continuous operation
Even though uncorrected ECC error data is transferred
without ERP in Read Continuous the host may need to know if
uncorrected ECC data was passed.

6. Error Reporting for Cached Write operations with Time-
Limited ERP. When write ERP is time limited the probability
that a cached write will not be successfully completed. It is
important to have a mechanism to report cached write failures



6. The method of claim1 wherein a streamwray not be linked to a Iihllerth 2005
stream 25 1 FEB 2005 7. The nethod of claim1 wherein the |inked stream
i's disabled when the gpr d et of claiml
wherein the i nked s{th% %%L%%O%%ﬁg%Pgaa?ﬁe%ylg%@eéﬂ?%%d witten to
si mul t aneousl y. aim71l wherein the | | nked stream and the
primary stream ach | |agle @& %‘ihﬁé?‘iﬁhé&e BiohPBR-)and a write

audi o/ vi deo poi nt er . ALoderHestiisting theowrite %aqhﬁgomgrcmnwnané at @dtheudi o/ vi deo
poi nter points to thesimplfiessbepooblem ofgaporftingrmagheld whide failutes. audi o/ vi deo

poi nter points t80 theA transfeseizt of greater thae 256. sekiorsThe net hod of claim 1
further including nmoviegBigheBARprdcsabciVdr tils AesdEaNd. 26 -1 FEB 200 12. A
remote nul timedig senygiablEWREiCHdRE: s@grﬁ@ﬁtss&&%aw |ﬂ>l@@éag¥n&?cr storing a

pl urali ty of trm't'rregﬂa@a@baeﬁ@&nﬁ 156 t one
audi of vi deo stream t fﬂ”@%ﬁ%’? BT AN %fﬁséﬁ‘aw ﬁoﬁsal‘ea@&. a control
system conpri sing: l%1ccess storage device including at |east one

dat a storage di sk; and a control | er for processing the coordinating witing
of the at |east one audio/video streamreceived fromthe conmuni cation
channel to the ddteacenarange dgfised inethe qupient Ad P standardgre sledigngdds hahdleat

| east one audi o/video streamfromthe data storage di sk, the controller
provi di ng statzfon damguitats whichwdé osed aelofaiveitiondadicanblpgy éfdorigntad! | nked
streamrequest with a nunber of a primary stream when additional reading or

~-Writing | ocgiplioatorisn Bataemargn@r@trwembeeﬂ;pdnant Fdtdmig IR aFEﬁt’ﬁt{@nﬁ Feam t hat
-is linked to the primary stream setting a pointer for e linked streamto

‘the sane l%b%&?g )p&tht@ﬁtﬁeoéth%pﬁarﬂH 'tﬁ@ﬁﬁtasrtah?gr%s@gmmﬁy r(ﬂ}q%aﬁtor.

operation, processing the ointers for bdth the lin strea

Cetting of ft rﬁ%ﬁ”%?t%ff@reEPfﬁer‘dﬁf%& dagﬁ@?%*’f%%ﬂés%eﬁ‘tEacé}%'%*‘ﬁméﬁ;” ;“ed
boi nter 1 oretged e Foamikstels il Tisedt o aseordihe odhh PaRAG) vi deo
poi nter of the primary stream 14. The renote nultinedia server of claim 12

wher ei n t hd"Y§MiRBd AY PRBlIFaTIARR e Seresiiataimtmarner saHIGeg aRANY S¥eaft ot he

primary stream
: interface that allows easy stream access is needed for AV applications. Based on AV

Stream data characteristics, two streém-oriented data access commands are
provided for users of AV applications, Read DMA AV Stream and Write DMA AV
Stream.

The Set AV Stream Addresses command sets up an AV Stream for reading and
writing. The starting 310 and ending 312 LBAs are passed in a single sector of data.
Each stream has two pointers, a Read AV Pointer and a Write AV Pointer 300. The

pointers point to the next sector to be read or written, respectively.
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27 -1 FEB 2005 15. The renote nultinedia server of claim12 wherein-tfhgep 2005
| i nked stream and the primary stream each include a read audi o/ vi deo

pointer and a wrheeRaaWPené e 9 TURe-Pdifter 3B6 a?@iﬁi’tiﬁiz@@"ﬁé bpﬁ@i@s@i@éw .

of claim 15 wherein a passed pointer warning is set when the |inked stream

o AV 0ol e SR LS, 5 s AR e AR S rbbu AT B AR
e ot o o Bk W DO ey et e

remote multimedia server of claim12 wherein the |inked streamand the
primary st stamfanepubovedappiagatraninstraay be dsifinadt Hrabvinglareaztor Wiite apenatian
mul ti medi a server of claim 12 wherein the |inked stream and the primry

stream each poisteyiemoavee fshwaind op butkieardisasttiey othed painter, te Pashed PoidRe
pointer. 21. The renpote nultinedia server of claim20 wherein the read

audi o/ vi deqyR@iidy 6 iRt § étQtL{sﬁeﬂé’t’éF. ?ﬁfétf%tu%)isrt?lﬁéﬁe\xllﬁ%’r%%gﬂg%% write

audi o/ vi deo pointer points to ext sector to w € renote
mul tinmedi a _server. of claimil2 further includin Vi he .pointers w a
Commng. ragielrasdpuBadlsh, REVaiRb gkt Folteriy BE P HadhY
| east one data s age di ©and contraoller for processing the

coor di nat i H"Wer égﬁ@%ﬁg‘?ﬁ&’% AVaaintes 380 veld resuidp astyddsmimeisime dAl r om

the conmmuni cation channel to the data storage disk) and for coordinating
readi ng of streamgstarecdisablethenhaod tragt duavertoregset, oo Set reatines Disableady di sk,
the controller further providing streamlinking in audio/video disk nedia
by sendi ng SdrdamiMabest ream request with a nunber of a primary stream when
addi ti onal |
Fig. 4 illustrates relative addressing 400 for the read and write AV stream commands
according to the present invention. The location of the next read is based on the
location of the last read or write. The Pointers point to the next LBA after the last
operation. To do continuous reads or writes the host need only specify the length and
a relative address of 0. The Wrap bit, set during the Set AV Stream Addresses
- command, determines if the write or read pointer wrap around the at the ends of the
stream data area. In Fig. 4, a portion is set to a starting point position 410, i.e. at LBA
1000. After a seek-200 420, the pointer would point to LBA 800. A read 200 430
would set the pointer at LBA 1000 with a count relative-200 432. If instead of seek
200, another read 200 was performed, the pointer would be LBA 1200 and pointer set
at count relative 0 440.

Multiple streams may be assigned to the same drive LBA range. To facilitate multiple

play operation while recording in a single LBA range streams may be linked. A linked
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reading or witing locations in streans are desired, initiating a li ngfd
streamthat is linked to the primary stream setting a pointer for ~tTheEB 2005
i nked streamta th a ocat.i bLater for the prinary stream
and duri ngrope Ao BE B AteduP hEA Ehos HndsRc Rl HodierS f bam
and the primary stream 24. The direct access storage device of claim?23
wher ei n t hbinkegdistiegmst da npbhanesa Vidle Aoointenairise P \oStraamseafemasgsttpon
as a pointer for the primary stream further conprises. setting a read

audi o/ vi dea lipkedistreahmaret dteortachKEite BassahPointarh& agamgisl set athenrthad.inked r ead
audi o/ vi deo pointer of the primary stream 25. The direct access storage

device of glrahMsFsoiMleps Fass theQssbOkRE SdifteriA thehsinarg streBffli Nni ng and
endi ng address fromthe prinmary stream 26. The direCt access storage

devi ce of "ol ai 23 hGLEL iy 4heh K RAALE SN BN e A1drmich BLIGRTERGR

i nclude a read audi O pointer and a wite audi e0 poin

direct access.storgge device o aim 26 whgrein .a passed pointer warni

s Set whod B HIREARSS SUsaRlnkeSls SRR bt SrepR Ll RARegR L fande il
wite AV pointer. 29 1 FEB 2005 28. The direct access storage device of
cl ai m 23 whter8Pf. dhetSleeamdiieadA\bBointeiie getto the IspRledgcationsaan thedireara 1
direct access storage device of claim 23 wherein the linked streamis

di sabl ed wiRmad AY pointenr if tise Straani 2 RiiasiabV ehint8Opasdes the Shetanad dbste AVor age
device of claim23 wherein the linked streamand the prinmary. stream nay be

read and wRdihtenatPassedlPdigteeV&ning iS $et. TR@titHIT 8 treafCiRiag ndt be dgkedifRva ce of
claim-23 wherein the linked streamand the primary stream each include a

read audi O/IinQt?gtrQQhﬂtW eﬁrm;rﬁ(ew@tﬁe%nﬁyﬁhﬁ(aﬂ Q@@a@% Alc@bied: |-suBefaiéiwiﬁ|@éd
access storage device of claim 31 wherein the read audi o/video pointer
points to tl?r%aﬂ%x SQELQLqL O read fromand the wite audi o/video pointer

points to the nex%r secztgor to wite to. 33. The direct access storage device
of claim 23 further_inc]udin Vi e ipters wi,th a conmpand._ . 30 -

P 2008 34 An 3615 IREraEs pdalRad ot R ] sl imsel ity ERPETE ot dm
readabl e by a conputer, the nediumtangi bly enbodyi ng one or nore prograns

of i nst r uct3terAMOReEations the Bost enablesmiparty Stieapefaadues yvitheP eldieateies

provi ding streamlinking in audio/video disk nmedia, the nmethod conprising:
Command Functions. The table 500 includes the register values for each feature 510

and a description for each featuré 520. Each feature 520 will be described herein
below. The first function illustrated is the enable AV stream mode 530.

Fig. 6 illustrates the enable AV stream mode subcommand 600. The 8Bh
subcommand then disables the AV Stream mode in devices that ivmp|ement AV
feature set (see 540 in Fig. 5). Subcommand code 0Bh 610 allows the host to enable
Read Continuous mode in devices that implement Read Continuous function. In Read
Continuous mode uncorrected ECC errors are passed to the host. Uncorrected ECC
errors are reported at the end of the command if the ER bit is setto 1. Non ECC error

recovery behavior is controlled by the Enable Time-base Read Error Recovery
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when additional reading or witing |locations in streams are desi r Eﬁ,B 2005

sending a linked streamrequest with a nunber of a primary stream

initiating Pﬁ‘o{;}édl{f@‘ﬂ&rﬁ%ét%%’aﬂﬁ& éﬂi%ﬁdlés%h%k}\@(:tR@a@@dﬁﬁﬁﬁo@{aT(@ éceet({erq@:% a

pOI nter for t streamt e sane ation as a polnter

| niod st v @Rk el IMAGofe ieaRy Exiar o8, Praceclta Haniaton. Wiheh Beedre of

claim 34 wherein the setting of a pointer for the linked streamto the sane
| ocati on a&oRtipepus isrenpbled Uncopiectad ieashdatain ransfased yithor! ibwekisgERMg a
read audi o/ video pointer for the linked streamto the sane |ocation as the

read audi o/ vi deigdi iltstrates thehengbié nead/caitineens nitfile Steoathasd #00f Subcommand
manuf acture of claim 34 wherein the |linked streaminherits a begi nning and

endi ng addggs darPm 6 BRows tHEast 86 ERABIE R3e7ad EbRtiRIUsGhEdOf S%B&%ﬁﬁd&&)&é

claim 34 wherein the |inked stream and the pr| mary stream each ude

d di o/g
of manuf actu SanrRopg s, B e igied SUMROUTRRIER fies % LEr b BR e
I ked d t h t te AV t
311 Fep Snundecs et (Heb S5 arty R0, b oipéﬁﬁt?“ el docia 6 18DSH eam
may not be linked to a linked stream 40. The article of nmanufacture of

cl ai m 34 wherceiracteddE= QT weeats ot theaend of einsaisndd Subsemmang code0Chst talinws
di sabl ed: 41. The article of manufacture of claim 34 wherein the |inked

st r eam and thé bogfrtoresaplesTimeabasmizrioe ReeadergiRtove duredimitation faslreaseousl y.
42. The article of manufacture of claim 34 wherein the |inked stream and

the primarypstatoms dhembaxialuml@nt ineailisatehdy allodardofer B Ratdvaryv i te
audi o/ video pointer. 43. The article of manufacture of claim42 wherein the

read audi o/ptbgegurasiper Qémﬂ%dﬁétﬁa‘i’nsféﬂ%d?ﬁ’fﬁe 8RetdICIunt F&gistet r 0Om and the
write audi o/video pointer points to the next sector to Ite to. 44. The

SSRGS V7S () SINTIC RIS it ML
subcommand 800 having code 0Dh 810. The cylinder low field 820 sets the least
significant byte of the maximum time allowed for Error Recovery Procedures 822, in
milliseconds per command. The cylinder high field 830 sets the most significant byte
of the maximum time alloWed for Error Recovery Procedures 832, in milliseconds per
command. Subcommand code 8Dh allows the host to disable Time-base Error
Recovery Procedure Limitation for read operations (see 544 in Fig. 5).

Fig. 9 illustrates the enable Time-based Write Error Recovery Procedure Limitation
subcommand 900 having code OEh 910. Subcommand code 0Eh 910 allows the host
to enable Time-base Error Recovery Procedure Limitation for write operations. The

maximum time in milliseconds allocated for Error Recovery Procedures per command

is transferred in the Sector Count register 912. Setting sector number 914 bit 0, ER
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Stream Feature Set is enabled.

Bit 7 of word 83 indicates AV Stream feature set is supported and bit 7 of word 86

indicates AV Stream mode is enabled.

« Bit 1 of word 94 indicates Time-base Read ERP Limitation is supported and bit 9
of word 94 indicates Time-base Read ERP Limitation is enabled.

¢ Bit 2 of word 94 indicates Time-base Write ERP Limitation is supported and bit 10
of word 94 indicates Time-base Write ERP Limitation is enabled.
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The host shall set AV Stream Addresses for each AV Stream prior to use. The
device/head register includes the field DEV which indicates the selected device. Fig.
10 illustrates the inputs 1000 for setting AV stream addresses including rggiéters 1010
and the field DEV 1020 for indicating the selected device.
| Fig. 11 illustrates the error outputs 1100 for the AV stream addresses. In Fig. 11,
ABRT is set to one if AV Stream mode is disabled or the LBA values specified in the
AV Stream Addresses Data (Table 1) are inQalid, or if the stream number is in Use.
Fig. 12 illustrates a table 1200 for the data format used for setting the AV stream

addresses according to the present invention. The Stream Number 1210 indicates the
stream initialized by this command. During simultaneous write and read from the
same area on the disk several streams may interact. The link field 1244 indicates that
the stream being initialized is a subsidiary stream of stream Link Stream Number
1230. The Write AV Stream Pointer and Read AV Stream Pointer are inherited from
the Link Stream. The starting 1240 and ending 1242 LBA fields are ignored when Lnk
1244 is set to one. The field Lnk 1244 is set to indicated the new stream is a
subsidiary stream linked to the stream Link Stream Number. The Starting LBA 1240
and Ending 1242 LBA are set to the Starting LBA and Ending LBA of stream Link
Stream Number 1230 and the values passed are ignored. When Wp 1250 (Wrap) is

set to one, the Read AV Pointer and AV Write AV Pointers wrap around.
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Stream mode is disabled or the stream specified in the AV Stream number is not
enabled.

Fig. 15 illustrates the inputs 1500 for reading the AV stream addresses. Command
code FCh 1510 allows the host to retrieve the address range of an AV stream when
the AV Stream mode is enabled. The AV Stream Number 1520 indicates which AV
Stream addresses are returned. This is valid only when AV Stream mode is enabled.
Fig. 16 illustrates the normal outputs 1600 and Fig. 17 illustrates the error outputs
1700. Again ABRT 1710 is be set to one if AV Stream mode is disabled or if AV
Stream Number is not valid. The LBA Addresses for the AV Stream indicated in the
features register is returned in the format described in the table illustrated in Fig. 12.

Fig. 18 illustrates the inputs 1800 for setting/reading AV pointers. The AV Stream
Number 1820 indicates which AV Stream is handled with command code C3h 1822.
This is valid only when the AV Stream mode is enabled. The sector count 1824
contains the coded valus for the action required. Fig. 19 is a table 1900 illustrating the
AV write pointer 1908 or AV read pointer 1910. The value in the sector count 1920
indicates the action to be taken. |

Fig. 20 illustrates the normal outputs 2000 for the set/read AV pointers and Fig. 21

illustrates the error outputs 2100 for the set/read AV pointers. ABRT is set to one if

AV Stream mode is disabled or if AV Stream Number is not valid.
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104| 104] Ssd@@a/gpgsée; peotocol. The device reads data from the next LBA of the end LBA of
the previous Read AV Stream command which has the same AV Stream Number
2220 specified in Feature register. The device shall wrap around to the first LBA after
reading the last LBA of the AV Stream when the host reads the AV Stream data with
this command from a stream which was initialized with Wrap set to one. The AV
Stream Number 2220 indicates which AV Stream is handled with this command. This
is valid only when AV Stream mode is enabled. The LBA 2230, bit 6, is set to one.
The Relative Adafess 2240 is the number of logical blocks to move the Read AV
Pointer prior to reading. The Relative Address is a two's complement positive or
negative number. Fig. 23 illustrates the normal outputs 2300 for the read DMA AV
stream. The PP bit 2310, passed pointer, is set to one if the offset and count for the
" command result in the Read AV Pointer passing the Write AV Pointer. The Stream
LBA address of the Write AV Pointer is returned on a PP status. Fig. 24 illustrates the
error outputs.

Fig. 25 illustrates the write DMA AV stream command. Command CFh 2510 allows
the host to write AV Stream data without setting the start LBA using the DMA data
transfer protocol. The device writes data from the next LBA of the end LBA of the
previous Write AV Stream command which has the same AV Stream Number 2520
specified in Feature register. The device shall wrap around to the first LBA after

writing the last LBA of the AV Stream when the host writes the AV Stream data with

this command to a stream which was initialized with Wrap setto one. The AV Stream
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number. Fig. 26 illustrates the normal outputs 2600 for the write DMA AV stream
command. The PP bit 2610, Passed Pointer, is set to on.e if the offset and count for
the command result in the Write AV Pointer passing the Read AV Pointer. The
Stream LBA address of the Read AV Pointer is returned on a PP status. Fig. 27
illustrates the error outputs 2700 for the write DMA AV stream command. DFER 2710
is setto one if unsuccessful completion of write operation of the cached previous
command has occurred.

Fig. 28 illustrates a flow chart 2800 of a method for providing stream linking in
audio/video disk media. In Fig. 28, a determination is made as to whether additional
reading or writing locations in streams are needed 2810. If not 2812, the stream is
handled with normal pointer processing 2814. If yes 2820, a linked stream request is
sent with a humber of a primary stream 2830. The new stream is initiated as a stream
linked to the primary stream with a beginning and ending address‘ inherited from the
primary stream 2840. As described above, a first stream is initiated, for example, with
drive LBA range 2000 to 2999. A second stream is initiated as a linked stream, i.e.,
linked to the first stream. The second stream is initialized with the same LBA range
2000 to 2999. Then, a read audio/video pointer is set to the same location as the read

audio/video pointer of the primary stream 2850. During operation, the pointers for

both the linked stream and the primary stream are processed 2860. If the second
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The process illustrated with reference to Fig. 28 may be tangibly embodied in a
computer-readable medium or carrier, e.g. one or more of the fixed and/or removable
data storage devices 168 illustrated in Fig. 1, or other data stora‘ge or data
communications devices. The computer program 190 may be loaded into the
memory 192 or into the storage device 168 to configure the controller 167 of Fig. 1, for
execution. The computer program 190 comprise instructions whlch when read and
executed by the controller 167 of Fig. 1, causes the storage device 168 to perform the
steps necessary to execute the steps or elements of the present invention.

* The foregoing description of the exemplary embodiment of the invention has been
presented for the purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed. Many modifications
.a’nd variati'ons are possible in light of the above teaching. It ié intended that the scope
of the invention be limited not with this detailed description, but rather by the claims

appended hereto.
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setting a pointer for the linked stream to the same location as a pointer for the
primary stream; and

during operation, processing the pointers for both the linked stream and the
primary stream.

2. The method of claim 1 wherein the setting of a pointer for the linked
stream to the same location as a pointer for the primary stream further comprises
setting a read audio/video pointer for the linked stream to the same location as the
read audio/video pointer of the primary stream.

3. The method of claim 1 wherein the linked stream inherits a beginning
and ending address from the primary stream.

4. . The method of claim 1 wherein the linked stream and the primary
stream each include a read audio/video pointer and a write audio/video pointer.

5. The method of claim 4 wherein a passed pointer warning is set when the
linked stream read AV pointer passes the primary stream write AV pointer.

6. The method of claim 1 wherein a stream may not be linked to a linked

stream.
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10 10 9. The method of claim 1 wherein the linked stream and the primary

stream each include a read audio/video pointer and a write audio/video pointer.
10.  The method of claim 9 wherein the read audio/video pointer points to the
next sector to read from and the write audio/video pointer points to the next sector to

write to.

11.  The method of claim 1 further including moving the pointers with a

command.
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transmission means for transmitting the at least one audio/video stream to a
communication channel; and
a local media control system, comprising:
a direct access storage device including at least one data storage disk;
and
a controller for processing the coordinating writing of the at least one
audio/video stream received from the communication channel to the data storage disk,
and for coordinating reading of the at least one audio/video stream from the data
storage disk, the controller providing stream linking in audio/video disk média by
sending a linked stream request with a humber of a primary stream when additional
reading or writing locations in streams are desired, initiating a linked stream that is
linked to the primary stream, setting a pointer for the linked stream to the same
location as a pointer for the primary stream, and, during operation, processing the
pointers for both the linked stream and the primary stream.
13.  The remote multimedia server of claim 12 wherein the setting of a
pointer for the linked stream to the same location as a pointer for the primary stream
further comprises setting a read audio/video pointer for the linked stream to the same
location as the read audio/video pointer of the primary stream.

14.  The remote multimedia server of claim 12 wherein the linked stream

inherits a beginning and ending address from the primary stream.
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pointer.

16.  The remote multimedia server of claim 15 wherein a passed pointer
warning is set when the linked stream read AV pointer passes the primary stream
write AV pointer.

17.  The remote multimedia server of claim 12 wherein a stream may not be
linked to a linked stream.

18.  The remote multimedia server of claim 12 wherein the linked stream is
disabled when the primary stream is disabled::-

19. Tﬁe rémote multimedia server of claim 12 wherein the linked stream and
the primary stream may be read and written to simultaneously.

20.  The remote multimedia server of claim 12 wherein the linked stream and
the primary stream each include a read audio/video pointer and a write audio/video
pointer.

21.  The remote multimedia server of claim 20 wherein the read audio/video
pointer points to the next sector to read from and the write audio/video pointer points
to the next sector to write to.

22.  The remote multimedia server of claim 12 further including moving the

pointers with a command.
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a controller for processing the coordinating writing of the at least one
audio/video stream received from the communication channel to the data storage disk,
and for coordinating reading of the at least one audio/video stream from the data
storage disk, the controller further providing stream linking in audio/video disk media
by sending a linked stream request with a number of a primary stream when additional
reading or writing locations in streams are desired, initiating a linked stream that is
linked to the primary stream, setting a pointer for the linked stream to the same
location as a pointer for the primary stream, and, durlng operation, processing the
pointers for both the linked stream and the primary stream.

24.  The direct access storage device of claim 23 wherein the setting of a
pointer for the linked stream to the same location as a pointer for the primary stream
further comprises setting a read audio/video pointer for the linked stream to the}same
location as the read audio/video pointer of the primary stream.

25.  The direct access storage device of claim 23 wherein the Iinked stream
inherits a beginning and ending address from the primary stream.

26.  The direct access storage device of claim 23 wherein the linked stream
and the primary stream each include a read audio/video pointer and a write
audio/video pointer.

27.  The direct access storage device of claim 26 wherein a passed pointer

warning is set when the linked stream read AV pointer passes the primary stream

write AV pointer.
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is disabled when the primary stream is disabled.

30.  The direct access storage device of claim 23 wherein the linked stream
and the primary.stream may be read and written to simultaneously.

31.  The direct access storage device of claim 23 wherein the linked stream
and the primary stream each include a read audio/video pointer and a write
audio/video pointer.

32. The direct access storage device of clai.;l'".n'31 wherein the read
audio/video pointer points to the next sector to read from and the write audio/video
pointer points to the next sector to write to.

33.  The direct access storage device of claim 23 further including moving

the pointers with a command.
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v ()-@ 10% zggle\)y adcl:z(/)\mputer the medium tangibly embodying one or more programs of
instructions executable by the computer to perform a method for providing stream
linking in audio/video disk media, the method comprising:

when additional reading or writing locations in streams are desired, sending a
linked stream request with a number of a primary stream;

initiating a linked stream that is linked to the primary stream;

setting a pointer for the linked stream to the same location as a pointe‘r for the
primary stream; and

during operation, processing the pointers for both th;'-lknked stream and the
primary stream.

35.  The article of manufacture of claim 34 wherein the setting of a pointer
for the linked stream to the same location as a pointer for the primary stream further
comprfses setting a read audio/video pointer for the linked stream to the same location
as the read audio/video pointer of the primary stream.

36.  The article of manufacture of claim 34 wherein the linked stream inherits
a beginning and ending addresé from the primary stream.

37.  The article of manufacture of claim 34 wherein the linked stream and the
primary stream each include a read audio/video pointer and a write audio/video
pointer.

38.  The article of manufacture of claim 37 wherein a passed pointer warning
is set when the linked stream read AV pointer passes the primary stream write AV

pointer,
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42.  The article of manufacture of claim 34 wherein the linked stream and the
pri’mary stream each include a read audio/video pointer and a write audio/video
pointer.

43.  The article of manufacture of claim 42 wherein the—;rreéd audio/video
pointer points to the next sector to read from and the write audio/video pointer points
to the next sector to write to.

44.  The article of manufacture of claim 34 fUrther including moving the

pointers with a command.



