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MANAGER FOR CONTROLLI NG AUTONOMOUS MEDI A DEVI CES W THI N A NEF
ENVI RONVENT wiaDospitaG NG THE FLOW AND FORVAT OF DATA BETWEEN PCHEISO#4

FI ELD OF THE | NVENTI ON: The present invention relates to the field of
managi ng appl i cat |ME§“§MA&$/§G@&FQR HONEROLIANG ALLTONGMEES.  Mor e

particularly, t hgepiRISRLYERNARATRIN £ N PWORK ERVEIRBNMENTTRR#I N0 t he

operation of an conmruni catlo etween devices wthin a ne

envi r onmrenMANA AAKERIURD.GW AND FORMATONF DAGTA BEXTWEBN- '[HESDEMIGESr d, "
| 394-1995 Standard For A High Performance Serial Bus," is an international
standard for inplenenting an inexpensive high-speed serial bus architecture
whi CE supp@ﬂgd;ofﬁ}aqy%mys and isochronous format data transfers. 15
| sochrono S are real-tinme transfers which take place such
that the time T prevailt snveeatiove eslatss gnihkifedhof mast@ne egplican@stang deaires
duration at both the transmtti and recei ving appl.icat.ion Each et
of data tW4higrapetwgry %‘B’dWPBWBhs%“? EW‘F‘S‘H&’ e#‘? g’éeSF'ﬁ ‘P‘t’f'é“‘BMaf“F?rﬁ) B’érfiaeg‘g An
exanpl e <§f @.Qni%@k%agxe%eéahsetomnd bR cdiRubiEA Kiwshn &t@tc@s WHAGTL QBSEL Y

woul d be from eo recorder to a television set. The video recorder
records iemgeamantd 20 sounds and saves the data in d| screte chunks or

pacg ts. The video recorder then transfers each packet, representing the

I mage and sound recorded over a limted tine period, during that tine
period, fggcqh@;pd)g)q]j)bptmlgtmmﬁm set. The | EEE 1394- 1995 standard bus

archltecture provides nmultrple channels for isochronous data transfer
bet ween appl i cBhé EEE 12041 %9Dstandzahd it 894-h¥fo8randad oo #dHéght Paafdrinatdee dat a

to ensure re ti,an by the.a te 2 lication. This allows multiple
ool T oat | SHEY S Thar e aR) sERdd ot i SBRR R B bR PE R

St ruct ur epysARY ERRAO AMTeh uPPStEbSth %ﬁnchfcﬁa@lhé h&ﬂ Abci#ahdus bR (gl PRSfeR{ | ONS
whi ch take place as soon as possible and transfer an anmount of data from a

sourlge t olsachitemdusniata tozmsfeTh erc| BERIME Mnsm@ Svigclatatamiicpsush thestha thmegh- speed

| b t g .30 di d th di
i ver sal T 31s BAWEEE PR cepcpasses 1 e ogee oilinh i ity h aSariai fid
i nt er f acerebQVing P pASHtohE AEREN BadkBES L PMa ﬁbhdﬂri‘éﬂ isBErbkRIsHEE Gah@Err@Nin its

application to convert digital data to analog data before it is transmtted
acr oss t hewibgigne period. An example of an ideal application for the transfer of data isochronously

would be from a video recorder to a television set. The video recorder records images and
20 sounds and saves the data in discrete chunks or packets. The video recorder then transfers
each packet, representing the image and sound recorded over a imited time period, during
that time period, for display by the television set. The IEEE 1394-1995 standard bus
architecture provides multiple channels for isochronous data transfer between applications.
A six bit channel number is broadcast with the data to ensure reception by the appropriate
25 application. This allows multiple applications to simultaneously transmit isochronous data
across the bus structure. Asynchronous transfers are traditional data transfer operations
which take place as soon as possible and transfer an amount of data from a source to a
destination.
The IEEE 1394-1995 standard provides a high-speed serial bus for interconnecting
30 digital devices thereby providing a universal I/0 connection. The IEEE 1394-1995
standard defines a digital interface for the applications thereby eliminating the need for an

application to convert digital data to analog data before it is transmitted across the bus.

LT

*166166*

QT

*G00002*




~i N ~mMmRW ~ow WO 99159072 - 8 N 0 V 2002 PCT/ US99/ 09490 Correspondi ngly,

a receiving application will receive digital data fromthe b N@t\/a 0g

data, and wwo 9ddeeref ore not be required to convert anal og de¢BuUS®/@s@i t al

data. The cable required by the | EEE 1394-1995 standard is very thin in

si ze conparrespondingtyh @rregriviRg @pplicabipe svili seaivecdigitn atat fremcthe dusiimoe snalbevi ces

can be added and.renmpoved froman.lEEE S 1394- |9 us. whi t bus, is
ot ve. Ratsoaril BERESE ik BBt e cBudeic raioec e B Fieth e ol Bo fecan 1y
reconf i gpiqRirkd $¢lthe {PEE tiBoN3993 Staidardl & derh @lhinae Rizk RendpaRa 8%kis ivagigodes A
node is considered a logical entity with a uni que address on the bus

st r uct ur eablgsaesed e gengcbychelsvigas.i BSHICES fanalq aidekangl remevedfaen dindEE et  of
Con_tsrol ﬁ?&{-ﬁéﬁ ?usa& ild h}% g g&ﬂfees[§ aRYeE is }(9 (M‘neg'oq‘ rgﬁngl/é;de@ear%rug Vplﬁl ng
equi pped W network 1 nterfaces allow ng them {0 becone part “of "a network
such as ilea autdnimtitdl redonfA@ire 38EIF @br arsmieihpdais. betwean the Menadxiiitie iiocdes
networ k i ncorporating such autononous nedia devices it is possible that one
or nore dueddedagpruderod pllogieal eatity wib aghequserddress an pla bigsy srughurey  Eapler sonal
conput er e Qr . f Gl i 1 . ently,
thore. 1 oo bisgRisy O @i REREn KON Sounilatd g, Bt BB RER AR i il O o
w | | effahddredtdpiiceranage the interaction and operation of the autononous
devi ces within such a network configuration. Wiat is needed is an interface

whilfh al | ows Medimes\agasiang beiag eawppsd With ngtwask wgpifaces silpyingahemfothgcome
efficien . i } e . [ CeS i.on of
The. devi Pat of AHhorREIT P UEREER et S b M IEH GRS R A aRBh Rldy
whi ch al hewerlaireorjorating sugh detohcmowud tedia devices as osatble daf bael bA koD slich

maxi m ze the availability of devices withipn a network for conpletion of

t asks anfedgrs il bgeou ghercp angtWpR KT IRAESORInGAM RIS BAGBIDO¥r By des
data flo : iC . all.ent I : J

dovi ces SR REAE RRINGIEn BictEhroReloll FCRu Al g ok S RLLERI] BGeRE:
coupl ed andesrei applidationawhichBEill1SHied@P Maagye tht idtenicti@t wat dperdichest the

control nodule is generated for each avail abl e deyjce for_ providing an
abst r act PYANPHPUSA§VICSS WilEn & a?oP‘FtWPFl%%O“éJl%rar“@aui Hdnmsedss 1t AR feRfREe

i ncl udi ngptdRea1 AR £ B AfiifneCaVIdOkith A RERbrk RRAYishGAbn tOBARTLHYBna0M
connection capabilities tor the device. The nmedra manager al sO nanages 30
t he f| owcemowhisrhers befiwest e devines adsthb@pwaton phehedipyicee widim theenetaonkor k.
Thr ough interface user.accesses .the nedi a rager .and. enters
f unct I on VBRI FPrUFE REeseA s bIMFEEEATISh ALOYHE oA deitiorubin LaBeR on
t hggnet V"@(Sxk'féﬂrétiotlﬂ% ABAMPR! thebPaik8Hite @F devicddQvRRh 39lKork Br Lompiktion &f~0~
PCT/ US99/ 09490

tasks and operations.

SUMMARY OF THE INVENTION:

A media manager provides data flow management and other services for client

25 applications on devices coupled together within a network. Preferably, these devices are
coupled together within an IEEE 1394-1995 serial bus network. A device control module
is generated for each available device for providing an abstraction for all of the capabilities
and requirements of the device including the appropriate control protocol, physical
connections and connection capabilities for the device. The media manager also manages

30 the flow and format of data transfers between the devices on the network. Through an
interface, a user accesses the media manager and enters functions which are to be

completed using the devices coupled together on the network. If the appropriate devices



are avail able, the nedna manager controls and manages the co t he
requested task. If the appropriate devices are not avail abl e%ﬁDEPZGh"
requi red subggyegsesnare available in nultiple devices, the nmgdiusR/REe"
forms a virtual device from subdevices in nmultiple devices in order to
conpl ete axhéavaﬂahleahegxekﬁavﬁimn@gceomm apbmmgeatle: cczlmpl?imhxﬁrtge BeCﬁluhektt;vi ces
are assigne a tas medi a man ermnes i e.data to

EF anam t DB JEHE APBrapali SRRt afF T SR, Bt IHEurerited st areoRialable
necessar yin Hilfdidb AR HRAREd M ntdhadth SOmEOR Virtht Uhfod REARNLEARAE 2 kitfhiflur | O
t he data trans}er operation. The nedia manager also provides net

enumer at i devieasdnroedprso cpmplede divi guesteg divkl | @naesthé approbmamtdeapfpsl andations to

find_avail abl e. servi ces phys al , devi.ces and vi rtual 0 BRI EF
DESCR P11 BRCERCR HY R e he M iy daighiifes E8E $851p 9905 ser i al
bus net vdflndniRkdIEdN 18 bEi @R ArRATRIA ond thﬁ?%t@%ﬁ@tﬁ&ﬁ %uh@tco{rf%éessﬁf( the
conputer, a television and settop boa. Figure 2 illustrates a bl ock di agram

of a har dwedia wgnagerwile sisd enntrélrthe format egiversiarbdyrning hewata tr@SEChepmtima
manager of, t he present vent i. |IIustrate

The-archi TREAME Bivieee g arevifi el Pudeiaint 3hd FETH il GoaAlRG,
Figure 4 pdildshi #ptisatfond @6 FndefladiC kerticad HRRIGN detitesdrdhviti@atdebRe@f the
nmedi a manager platformof the present invention. 20 Figure 5 illustrates a
f1 oW0di agram of the steps involved in setting up and data transfer between
two devi cgs, L 2 \ EN ge present invention. Figure 6

il lustrates—e i et oy—a ¢lient application during startup.
DETAI LED DESCRF&E@N 11¢€FstrI{dE aRREEEH%EEIIENB@EhM ne@vorll e lwRsl & vidgpager of
the present invention provides data fl ow nmanagenent and ot her services for
physi cal emN¢raes video Ispssete n@PWﬂ ka Cwlmﬁ?sﬁé%{ﬁ‘”aéma&@ s¢tpabPr oduct sol d as a
separat e Cor’rposgerllj'%e glé trtaf rlocl\E&( a Cof gtlare\é% %§4en1t1e¥1deletsll1|§n% HeerrEe

t el evi si ons, recor S, person
CD- Rgm pl amﬂe&eﬁ{mg {HBanddi mbﬁawfm&ms@xmhw are also well known and
commerci ally availabl e. Each physical 30 device includes a nunber of
subdevi ces. FoF lgelxehpll@tra@smylﬁp@adlaer@mweﬁ e arqhjteiyrei offhe mediagaanaganer a
i ncl udes I | enenting different functionalities, such
as the ca rfghgn ‘ﬁ%ggge Yiven lgme)r B - 8 NQV. 2002 . WD 99159072
PCT/ US99/ 09490 F fgrued erxlaubdtmtestarmmea hysokadihgram ks arhedtare if @bk mediat her
within an | EEE 1394- 199 serial bus network. A device control nodule (DCM
i s gener af@Bages platiosm of\the PEISER! 1AAMIER and subdevi ce. Each DCM provi des an
abstyjpaction fo [ t f si cal
Cooaction ok @ké %(?lluswg.r gsfq?@g dlelghdn? B¢ imdst dﬁqmcp%ae{} Sufily GRER BRY

transfer between two dev1ces using the media manager of the present mventmn

Figure 6 illustrates a flow diagram followed by a client application during startup.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

4]
W

The media manager of the present invention provides data flow management and
other services for physical devices within a network. A physical device is a product sold
as a separate component by a vendor. Examples of physical devices include televisions,
video cassette recorders, personal computers, video cameras, CD-Rom players and the like.
Many other examples are also well known and commercially available. Each physical
30 device includes a number of subdevices. For example, a typical commercially available
video camera includes multiple subdevices, implementing different functionalities, such as

the camera and the video player.
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5 connections and connection capabilities for the devide. Thegnﬁc@\gl ger
al so ‘manages the flow and format of data transfer operations between t-he
physi cal dewoeys®m t he network, including converting the dalreTrusdgom9o
different format duri ngqthe data transfer operation. Through an interface,

a user accessddeierblndbgss hutiea) cevigrvare souplsd together oyithinay TRBE{IZ4d MR ch
are to be,g Si . i i Mol .t he
ppr opr i AP eSS A3 loP o] ERICICRES: Bl KR RARIEK o ddvide
used, thandadbdevicenafeh [DON prolries an absmeages fdrhudl efouhp lcapdbilitiesfant he
requested task. If the appropriate physical devices are not avail able, the
medi a marggEremANeRfHach Pl Y%?ai_élﬂélca Dbk s oo 9 GAER) o @ile PORATh ces,
Or CPMONBRhcibhe Md AUl fRScapbiflfiehor i SR O ki RAHGS! Ah IRnhASK-
Once the appropriate physical "devices and/or subdevices ar€ assignedto a
t ask. t haherfldivaamiefoagatrofditeransfersopefativhebetatcan tie (e sicaladesidet toadh#ieeds to
be converted fromthe format 0{1 the_sog&ﬁgf device to the format of the

r ecei vi ngie¥Kc icludingcqnyeriing dhe,datp dntg ey, forpg dyileg thedafmbansiel) so
controls ép'@fattioﬂper ation while controlling the data transfer operation. 20
Figure 1 tllustrates an exenplary systemincluding a video canera 10, a

vi deo casset t €llreugr slemtekface,cn usenpotesses g madmansmgehand diBeraddnaionehedi si on
11 nnect ed tqoget her by the | EEE |394-1995 cabl es .15, 16 and 18 The | EEE
13040 1993a§<am13316{6é8&ﬁ|08§m_f%§ ot Sheciaral d0tees iHl diechebvetks skihe

recor der aﬂagvopﬁhie%{gigalt R&icks dRC2VEARBIE @nd Brd SorSRRGwIR IR ideCudel Cih¥ &R
cassette recorder 12 for recording. The | EEE 1394-1995 cable 18 couples 25
t he vi deonamagsetdangrotseandridamagés the contpéetioo mfuhe requdstedatasiowil fithetapproprideeo
cassette rlecorld r.12 to sendwg)?tzlﬂto &.he conputer 14 for di s\pl_ ay. The | EEE
| 394- 199PNIEH LTI BFILVRRRIC he Bigin SRANRECT YIRS WOSHRIE &rVHuAl HfeICS et 1 op
box 13 i SrdHh $9aifBUPLBHe il st dFecohflof¥hts WiRinlde destil @rded b %oﬂapeteTmea-equested

configuration illustrated in Figure 1 is exenplary only. It should be
apph? ent tadk. t Qate thn appdpoiteiphysicalatewsek amborl shbidevitesdee asangnedith fagrgntthe

conbi nati ons of physj cal.conmponents. .The physical .devjices w.thi.n sych an
TEE 13040458 onBk e ainG® TLP0 e SR e b it ap e
1394- 199 Bahatkhe 8Surkd8evadtetol the Ysinia b thel Rceiding dABO/1PARERversioR) is~ ~' ~
2002 PCT/ US99109490 Figure 1, in which a conputer is one of the devices,

t here i s neegssaryt thganedinsragpges latppecontrels dhat mpstation htilsecontroBimg dbergateer and

t he ot hert d(saei ces: .l n many | EEE 1394-1995 network configurations, a

conput er F?é\/fvﬁ(gf" 4% be present. Even in such configurations, the devices

withdn the netmpirk 1ailiasttded 3h @@lﬁﬁmxﬁ sPétemheludingineidvd tdm&aab, atviko on a
peer 5 basis. A block diagramof a hardware systemresident in the nmanagi ng

devi ce f casseHpIREler ildga CABPWEHL4 Hbgilapdioxol3 andea fledsion 11 soateciedriogether
illustrat ' Ok I h i ip Fi 2, a
pri nt ed o BETEEECLOR- 1985 obib Eo AANETE THEERE 1abiobssatle 1R ot o
circuit badéodcantera N0l desvides eabdtd repordereBRiallgwiny the (Vddd) catidrd 00 eow@ided to
systemnenory 24 and to an 1/ 0O bus interface 26 %Eltige system bus 28. The

use of t Ifiata o the vegeo capsstip ggcorder ddferracarding| yhe defr 1893 gahle 48 peuplepe a
gengs al RHE RRRG cﬁ_%@Ré’PécB@eF 15 G4 ke cdﬁ%ﬁd@&r ]ﬁ, tahb&zi(ﬁ;' thé lé/i&eocc%gege lP&:order 12,
i mpl'emrented wth a general purpose control I'er or “speci al purpose circuit.
The user torserd Haaeo & ¢compmiterol Acfou plispthyt OllichEERE $ 8941 905scabB 1 Tbeuplasethe
interface 30 is subsystem specifigc, but preferably includes at |east 15 an
i nfrared SCEARPEX d3Re 1 coaRrMigrel 4andihe seiophoay! 3 1814l Goaplegdp yhe telpyisinsd |
i nt erfachSQledglg j7ncl udes other 1/0 devices for communicating with a user
of the subsystem

This configuration illustrated in Figure 1 is exemplary only. It should be apparent

30 that an audio/video network could include many different combinations of physical
components. The physical devices within such an IEEE 1394-1995 network are

autonomous devices, meaning that in an IEEE 1394-19935 network, as the one illustrated in

-4 .-



In.,the preferred enmbodi'ment of the present inventidn, the rre_\ciléa} i's
' tﬂ@@&m,

i'ncluded within a device such as a tel evision or a conputer

in order to Wa@pFlate snmooth interaction with the user. HowRCEAS99/€94%Mhoul d
be appar ent tﬁat tple nmedi a 20 .manag)gr oé t he ol esent invention can al so be
i npl ement &S+ Fhy e FORRIEHE @G ithecdeypfeeHPITCS QbR R e MEHRHHAYNL s
necessar Yeih Q5nsRipObdrdbabiR tohiput hAg ehel Shd@vHRS! In ingTHEE {304i1@pkenent the
medi a manager ofp the present invention, each conponent in which it is

i npl emenmedvazk [chnfigiohticts, a chmputaamay sws eean buptesers. thven sty stchmonfipustipad, ed
in Figure 2. The CRU 22 w thi.n sych a device |s used .to execute the

ol | cat ST A6k PHRPIONE o BBt Dl sl qult b onet fp e iore

i nventi opydis then used to manage conmuni cations and operations within the
network. The user accesses the media manager through the interface provided
at the controlA blogk deagrare of Brirapdigdre tshtem irpgidant a éhet menagégrdeyine fooni t or t he
operation and status of the net and the device i thin the netwrk. The
user can ‘QP@BleBB'Pﬁ %&ﬂ media raaé\?gg\é@!tﬁ%areis% R IPQéﬂalu\é\gBatB%_mc%WBTee 'egﬁtﬂfﬁ ough
this int ahfRESe sy¥erd XMiRaed3N Ffuré Nes Prinfdksrcuit YorRIE2(Plsabhpied R LaE&r ded
tape on the VCR'12 and displ aying t he output fromthe VCR 12 on the

t el evi si amtedface JitheThe griatedwirguié boarfl 20hiaclydessa pentrahpereessing wlis(CRENAYes dat a

t f i d t t t.the individual devices. WO
007 B0y <PRrd b8 Shfent Remis oA e SREY ot itk ot B B Shecie
manager pkabf feMesh ’Cb@’wﬁ&qmenaéav@rmpg,mﬂass&dhlw&;tsgem ffhst Be FigBikre 3. This

architecture is divided into a so-cal | ec up?er portion 32 and a | ower
porti on 34rpoFheompwiing piotuiti oRatler, prietisquthtopld he hoplementad WithEEge®®al- 1995 bus

operat | nd Gyt SRl PEsbici TURRRE b Q8L TRe bt eliee RO Y Godhe

conponenisgstihibel 281 | Tig: G @itéredce 306is Yilskg stk spaciliEEbut p3dérab8ohcladss sulper t
and add in a nunber of features and enhancenents which are provided to the
cli Eht applinared semogrmenirpbdevicsrandradisplay.uddternatinelyy s arserpiaiarfags 38 21so

For i gndictiasy afief e il B BEAKMARBGAPRRN'd GeclBPNBARERTE “UTCR' 10"

includes and phav pleferiddt @ibicafent tod thdprevent iideation,i thelinedaphagti @ns. The

| ower portion 34 includes the blocks 40, 4? and 44 whi ch provi de support
for the npdededomitin aofrsiice Sush ag ¢ delavisipn jop @ commuer\Wittidisglagsiniarder tohci nt osh
and Aperi A erat | p LY.l eneg-al
oper a1 i liete SREE Y PAEERANTe LREDTEMCE Yo BB dophBho IV ISRERR,
i nc2udes ndnagdr sfake Ppesemtinedntion @un dBs Helimpicomentsd dayner othér dapablk Hefrce
1394-1995 support, and the bl ocks 36 which provide the actual physical |EEE
1394 1993/hiehs inchides theceampageRts ResesIpay, fIJYOWGINg BYINSTEHE Briselo] In prger

devi ce. j i i < b i

ar o t ectorpeent BRARER indkce I TREbRUGHE B0 SRAEN EBPACEI I AMich 1% o1 her
aut ononousipkkeenteswilhinolude ndiandwadce spsiérh guctass the systemedflifie@mtddvial Bigurriage t he

necessaryr data transfer operations between those = | . .
he CPU 22 within such a device is used to execute the application program instructions.

25 The media manager of the present invention is then used to manage communications and
operations within the network. The user accesses the media manager through the interface
provided at the controlling device. Through this interface the user can monitor the
operation and status of the network and the devices within the network. The user can also
control the devices and request tasks to be completed through this interface. An example

30 of these tasks include playing a recorded tape on the VCR 12 and displaying the output
from the VCR 12 on the television 11. The media manager of the present invention also

manages data transfer operations and tasks requested at the individual devices.



20 devices. The lower portion 34 of the architecture hhs been desi gned. to

support the underlying technol ogy at the | owest |evels, whi ch-g%ug%m

hi gher | eveMO P69 pport nore general nodul es and functional P
A nore detail gd hl i of..t h rehit ure of t nedi a. manager

pl at f or m of t%‘eblg?lggéﬁ?m?%ggﬁ ?rgth&ﬁcgjr?f’ftk}’s?t‘?lg‘ilgdnﬁnﬁgeﬁipg%ﬁ’ém&.’fa‘f‘ﬁé’res it

mul ti medimveptioBeillusten®] indPipliteCht TR Aéhilctusd fsSdivided Mo a0R-@fled fper
architecture and makes use of the services provided by the nmedi a nanager.

The mul t PPRsign 324591 3 koatar parted 34 Ahe dpyprinostioroddt prefeseblzringdidasrthe BEEE he
di f , i ion... T hi | .
medi a m??&ﬁigﬁ Al QfeThaRs aﬁé“?u.{%gglzaﬁ@rgéﬁ@égﬁ{ckc% the [%O s o‘%ré | éef%%)x%(r[lngerc&ﬂ d

conponents” W nthe nmedia man € protoco
expert aopdrifie sy SENROSRIERLIN @vailibtd. f BBE upifer tportidie3 B pRlideatomportis Wisshes
such as tim ng, buffer panagenent, bus managenent and 30 communi cati on

pr ot ocol bHp togethgs thepwnderdingHESE E19pl 995rhussuppaibrnd addein & pumbermfefeatures .
i ti . 0 i . i t d

o1 of aRfefinBeriht SNAKE RO Bnt BHG pBNGEDN® ind MELHGE B AREMER P10,

|layer (HAhg uppet goreorhd3 tinclifides thd/EdoBIO UbIAKRh providédpecifierdatipn@ngyst em 58.

The host operating systemi s‘%ougl ed to the other devices within the
net wor k, inapigmentation forthghsr deved IEER J 394992 bus gunnes. aud thebledk48, vhidy,

1 1yst rafdcﬂﬂe?ﬂﬁcpgﬁﬁﬁdesii elled (G LG u@tciiglﬂuz%)gﬁcmqge%ﬂ?ﬂ@\gﬁrqgﬁﬁo& 5@

present 1 nvention'is 1 nplenmented on the conp I sys gure 1. 5
The appl inchideo rhel bibeisf 40; &2 ainjdetit whidh pecwids suppost for dicymbarcotritorCopedting
application 48 within_the nedia manag?er envj ronment . An applications

pr ogr anmSYEMS i dipe Wiadewsp e MlacHioshRgnd: Aperiqsé aperaiivg Fystmons 48 to
access t SLIG I , = ) iled or
speci fi c%ﬂ%@??%hﬁp@ﬁg‘?ﬁéhgﬁ%ﬂy e?dtugg E%%g?@ﬁ%ggzsélg gl'rgé g(r:(g'g&e?'s al so
provi dedThaieugpartien 3pplsboatliudes theberck 88 whijhembvides thleicomnidh pyavéfdes t he
appl.i cat | s to the | ocal nmessenger 52. The | ocal nmessenger 52 is
on DCOW@%:}%%%% SHRACEa gh Hfiesy/e ke’ WB&E&’&‘P‘@@F fbﬁt"’(?“{aﬁéh)‘ﬁé‘a’il&E dddér .
Pref er abhygs HiN HudBReAR QerSYA@Tcbipltd ® MY MRsHRgevieyStem The | ocal
messenger 52 is the central hub of conmunications Between all objects on a
gi ven node. whbe niddosmandgiee ptagfoanimoviiles aeppanaand fioxdlde aichitcgpacewrder to
Essenti al he | ocal 15 nessenger 52 is the inter-application

cormunt <SR TSUNaBIEE A PEFPTRL S B Fa AR oot JEREeS (D & Jesrk s8. The
| ocal ”Eé&ﬁ%%%{tioﬁ?addsef?&ﬁvél?hﬁnﬁ@@EHé felE QMG A &b G bhe BB RABG WAL IREN
sof tware nodul es pass. To achieve scriptability, the l'ocal messenger 52

| 0g9 alldemessagds lawet pestiopaisofi the arahitectkesclmishgemdedignedrinabpptat thiease of all

messages_and thejr. rel ev ata includin ddr ess, of dest.ination

par anet eP'%‘,pcrlé'&ﬁ {é:gl;nogqur %rslb%g%‘@eshk ¢ Owhﬁﬂi @ﬁmsﬁ& h‘&“’fri 16¥els £9, iypppg more
tine- basg@hesgrr{,mdlagandTﬁgctﬁﬁ{ayh@a@rib@&{Sstry 59 includes a reference to all
addressable entities within the nmedia manager 71. This registry includes a

ref er ence for Acmore dessiledebleendagtannpfithiecarchitecture of the media manager platform of

the present invention is illustrated in Figure 4. The multimedia or user-level application 48

[\
W

sits at the top of the architecture and makes use of the services provided by the media
manager. The multimedia application 48 is an application or other client of the media
manager platform of the present invention. The architectural components within the media
manager manage the protocol specifics and export a simpler programming interface up to
the application 48. Issues such as timing, buffer management, bus management and

30 communication protocol are hidden behind these simple functional interfaces. The
application 48 also has access to the lower layers of the architecture and will of course be

able to communicate directly with the hardware adaptation layer (HAL) and the host
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(DCM [56. the DCM Manager 54. the data flow manageé 64, the transaction
rmanager 66, the data fornmat manager 68, the bus nanager 70 a-ng mgygzﬁgzl Cs
manager 72. Wo29seeni ce 25 registry 59 also contains any nu k! ce
modul es 60, as will be described below. The service registry 59 al so

cont ai ns epesating wystere §8.s (g hagitapseasiag ispigttmds pepplask rthp oder doyices within thie

ont ai ns o | _ Pl frtbnodr i
remt o onfarpll SueiREf o el LA VIR TandBERAGE ob 757 15F SRRRAR, cosam o

nmodul e angurpBs Uisethistddnfigiratlond tHe! hbdih @Sanag@ e tief prabdr invdh ot iilethéhtad |
entries and others which are specific to a type 30 of nodule. Common

attri but een thecqomter yhteihl heikkigyra he nodul e nane and the local ID.

Modulk e- speci fi | ' r et of . e,entry
exi s% s in the @éé?%é @‘ecgﬁzéfglﬁlstﬁéfk 8};16?6 5%%‘2%‘?&%@ %’E@f\)grfogﬁggkl '?tiagé %’sﬁor(‘}aélnsebe
added t o afthi@&nthe Yned afanapee envdrdnmeat. AnV¥ppA&ALoAY pdgrammMg-interface ~~
PCTNS99/ 09490 application searches the database) the application specifies
a set of providep e ajowdhe ghent arplitationedd k& acess the hasie pervises althe anedia t he

dat abase, _findin ' i R0 - cified
criteria. m%#'gréi%l ??Cg e tégé\délg ggttgg?s@é%gﬁ? %n@ﬁ%}gﬁ%lﬁg I{Fﬁ‘?lg&ség?%r?\%?&t he service
regi stry m@giintthingriqierfdecsas hiss tprovefiel tinaghtthe tfidicatioreniterfgoplobjeat 5@whidh The
client application 5 can then exam ne,each of the_candidate itens in the
listl0 to ereveiesilireannhisatianetfacsess; tarthy kasal massegeeAg- appl i cati on 48 may have
mul ti pl e outst ' l<b | . . .
di fferent sear?ﬁgzzdrllglt @?%ﬁ&wéﬁg t% H%Q%P%Iﬁﬁ pgf)%lglrhté%?%&#q %lgfeﬁzg{(ﬁégﬁ?tggdpgat e a
sear ch | i e, média nenpgors Preferably, dhie miessagaly ystem ibulse ASSblessengantsystendi Ther ent

devi ces may be avail ahl.e, the l.ication 48 passes the |list reference back
to the selogrldmesserRgesrrys By ssAn gomguncations Befveest Al obises o 3 &St ho
service rggi.s : I SEy A bj - fiat her al |

di sposi ngﬁo & Hh\é%ﬁ@“%g’é’?%%i%‘? it %’gg‘?\’% ir‘ldgv%%ér%gt.l&d'rﬁ%c%ér%ﬁgg‘gla&}gau%ég&go are
nodubes whiessengmrt2bie tha idterehpphicatien fcormmmieatios atodelf whigh\is pawidedty therhosice
nmodul es 60 performa yariety of services for client plications, including
such ser vPRGIITESSYYigN, > -or'lﬁﬁi(@a[ MEHSPST 1> 2al dhec Rt ersek Bvgt Bt RSeS|
5 The DCM, i RARS b Selipte REpAbil REMB 56 ON
its | ocal ﬁgdggg%?ﬂ %? n?%déﬁ% Vi ces vvlctlhien%ﬁgbcl(lg%tt?%ﬁcigfngﬁgkg@%%e' S ﬁ%tﬁl\}\or K.
These resmeosssgdyi dsi they passrtbiougle kehping asksteofal ditsow of ahgnessagss amd thein ng and

525 i e oA e B

nanagers guidnaliPl £ifRAesmp fdr tANY base® séiftider at e for network 20 wi de device
and subdevi ce resource allocation and managenent. The DCM manager 54 works

with the underThe sgvispaegistinngd tnedudsmagefenincetp albaddressable entities within the

media manager 71. This registry includes a reference for each device control module

(DCM) 56. the DCM Manager 54. the data flow manager 64, the transaction manager 66,
the data format manager 68, the bus manager 70 and the graphics manager 72. The service
25 registry 59 also contains any number of service modules 60, as will be described below.
The service registry 59 also contains a service registry database including references for all
of the objects that are local to its node and at specific times references to remote objects as
well. Each entry in the database refers to an addressable module and includes attached
attributes. some of which are common to all entries and others which are specific to a type
30 of module. Common attributes include such things as the module name and the local ID.
Module-specific attributes will vary by the type of module. Once the entry exists in the

service registry database, any number of attributes can be added to an entry. When a client
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raw l'i st of avail abl e device node handl es. The DCM rranéiger 54 al so provides
an application programmng interface for the client appli cat-l@rN@&f 12@{]2

di scover whato ®yfdalrvi ces, represented by DCMs 56, or ot her sSPCYTAUS®®9%0E
avai l able within the deV| ces on 25 the network. A DCM 56 represents a

devi ce oPPRIgBUR SeaEchsy Sha daRabasy. she apnlisetqn BCiiips @it olwitikiKergermaah apd DoV
56 can r r t Y/ rts
fromdif rgﬁtﬁ& 'i?? SH? fd %g%/clhgsgksﬂeq%ha%se Ylhmgval rg@rﬁlﬁéerl&%ggeg vglﬁlgﬁ HiARA

repr esentiedpbyifivd ciitepia. DEMuIGEe cafdidhesart Ifoll diriguhtedat] e sefiee

avai |l able DCMs_wi || be dynam c. dependi ngi on the avail abl e physi cal devices
on the | EEBYIPAWIbprovids 3 Hst llsif%encs@ﬁtﬁ gatapplisaion te T D@lﬂﬁlﬁﬁtn@y Eeatol does

enough t r for
a1 S S el 808 of R coplighients SLGEN,  BEMme allodnd B BR8Fsq e
medi a manager Aoéhehhep;nroaﬁanus intayehuyve mnmltlﬁeroumhmm:mhrlesksabach eptdséting_g_
= V?ML ihecrg;ults of a leferent seaxch crlter1@)2%n2tbg@hw apgh%wﬁ neegs 0 gpdgie a L
00990949
et BT o0 o e O i AAEARASH € HARSGR, BB R 6O

deV| ce- smmiabiepthea@pmmonb@ phess&srthd:)ést lefdronwe U@ek/m@dwﬂsaacd fegisBgMY wheavi ded
fror('?man Ectuers an al ed into the I~ h)ew.cesemfchCMs
canYconoM@KFE et a‘?q“etf/ ‘61“ e?W‘?‘FcTeﬁberﬁgs%tﬁ ‘ﬁ’i‘i’ﬁ@d gxistng lgkjedtenor y
(ROND) vl kil 6 eranacemoemﬁra s&@hAge mechani smsuch as the header

a disc or tape. devi ce-specific DCM may al so be downlaa ded from an
| nt crnet situTbe smva:eanddtdescﬁo aredeodubesrwiich icam be ichllsluohpectapabxoiet Seesf ar ¢

acces:.ible to e nmedi a r r supplied.froma d| K or ether storage
e unn. s DS bR RSt desfimet BRI BF S n g i A Eisatig. Do Sb
at the apRuRKJ 8icq stewm asAafh Ofhhd Whipor!an8 HoabNabideoMrambatioave been

added or renoved. The DCM manager 54 is also responsible for coordinati~~.g

cvzidpl ex ser vﬂhe@%ngpagm 54 yd resRONMbleBr handug tbommLWOfsléﬁMscﬁspn gach as

cat nnf ~n n fco Iexoer i er 54 to

coor di naEj é:g 4‘?% ﬂ}? co&?rwmgmev{cﬁess‘gt\gcyra ts. The DCMs

56 each %sgyﬁsqi&heesdiﬁuuas tl{m_ﬁlsl ofCfIscNELi 0 Misedntiati Nt Qﬂ:(phls?&%‘g 84l HhsshE Vi ce
by exporting a standardized interface for device contro to the client

appl i ~; aD@v caadndathsetlpngreaamldge it e @ fencwstbar  lieaddaiong dret D@M praoagemeﬁd 6y

theDCl\/1556|s V|dd nmon AN contr.o eci f

Cont rol - cTREBisAiES i YhEhCFABRsAN AT CTArE et € AR AP (o adtvork-
devioces Radd Mle%hdoﬂmuwaé re3aied allbdaties and hank@smhént ! r ansport control
fhnctionality such as Play, Stop, Fast Forward and Rew nd commands arc

i ncl uded her e The I{eMgmenager 8 svorks wﬂmhp %rashflvmg QUSFAIRE FISCIINErieRrs tP &8t r es
Comon ¢ S i SR aRYE LRie bR FRCR BlinBRr I SIEFER AL BN o
evices Wwthrecor capabi sad ures At ar ecific to a

certain apslidation pﬂfgeammﬂfg dmtfaeefor ﬂiaehernfappnwcmmsftardxdﬁvemhapecl fic
functional ity can either be built into a device-specific DG Mwhich is

enmbedded Sibfievicps reprosented; s BOMs 3&ia5 ptharserviqep apredvailable yythin ithe deWierstalr es
ey O“G%e%e?%%zbr/%g% 56 be Q&Qn{g%f &’e‘eygé' 6L ER &afl 1&‘@81&&?%@9% gid ~orn

the” i nterac ager present 1nventron e rotocol
abst r act DEEMwharaRenBang DEM 56 iman mm@emmphglaamuewﬁaoeammm@vkhéommﬂul es
and the application is th:; sa regardl ess of the kind of device and the
cont r ol | Ph§ubpags &om dtféqr?rﬁ@hu%ﬁ dem,ce&r &hegthgr ayajlableseryiessiare geripsenteddy t he
sane so E as it

woul d u\ggﬁ% o?gul\ggrsg &@&gggmstgfs(%‘gcﬁ#%ntr ‘+ EE c%?fggayf‘.tg%?’g\x {Biﬁ Q%EMQSHEET

\'U(IN: dbpenﬁmgMJEﬂEl-ﬁlNllﬁlﬂe phisical devitks o @ieIEEE 1304u09% serialubusT-r ~ ~~
_.30~).F~~~ 206@@9& %34% _

. . ; Foyeashnqgisg M mangger 34 dogs oyl wrl @ dajeryia 1 T ST

This is true égfcm% CORERG o?Qﬂtrﬁé&a—Fé?MBgﬁcé'\ghﬂcﬂ@wﬂ%%Qrfageé RRGS i C
control conmands: features that are truly specific to a particu den ice
wi | | havehaumbrelja®f pho gredimmanmpgenoftht gresent invention. For each media-related entity,
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hee | i<t he TrEChani sm by whi ch SeTTdescnbing data from a devige ="
Oggg% 0 ﬁbd&? sented to the user. This requires the DCl ~ Sd tpugfpz&h??g‘lgo
the se ribing information, by downl oadi ng and i nt egrat i_pg MI es and
managi ng the presentation of this ar~forrctation to the uses' #h hQ[&D2

host application. Thi. s allows a, onfigure and control both the
vel | - k RsARCHR EpagaRaT Y- LpuES R Bendris BCM 381 o BENIoabEn B e net wor k

t hr oug G%Q@%@%i f SROAAEIS MBfLddRSs ea_iﬁg,eﬁ.sh@gl bé B&cHbRd gBBRger 54 and the

DCVE 5 command queui ng of AV commands to be executed, allow ng the
DCM 56 t o d&eviosispecifit DCMy ipoevigedciiamanifasyrersioan aiso hehglded dutottbs perform a

pre-ro to .account for. janical latal ncy o clLevi ce., The DCM manager
54 andﬂ%ségl ﬁglmﬁg}g‘#&%rf&fi%ﬂwﬁfﬂ ao%ﬁlgb %rasrotwécc_ﬁfnctl“%"mi a manager
al so pregibied®dt Red-aklly! tédotyo(ROMY wfithird thél dRidevitsbile dlidristitagd hathadisen t aken
at sp~xiFtc tinmes and as the result of certain_conditiaons., The DCMs 56

snake §pchay tedeadearaf apdise prtapee Thr dediceipectic DM max e ke dpynicadedier of
the pr I P . ' - AN ' ‘ t he
vari oudty e WRAER ior VTS SO, HbaBh RedEHOBN AR ERRLIARS W el | "0
t he comé ttel mpdiatnvamaper, phygiptiad. fronn adodd engharstoregnmediuion capabilities. A
DCM 56 can S e C;-eated.which es nat..represent. a igal, device, but
rept esant s %ﬁ?%%?f Sg % éﬁ%‘?l}s&ﬁﬁ ?‘ff a&d% aﬁ@c‘ﬁfﬂ?ﬁm@fﬁ¢%ﬁcﬁa ﬂ_r’fge or

Ser Vi Cegplobaktethds) aftd'ho dlicats! Bt PUMIPSE Rdvieeen BBISH Srofentd¥d.C The and
subdevi .ces are individually accessible pieces of hard\vax~:. The nedia
nmanage @Y menager 84 imtlse mepprsiin fRrsecordinstgstomplex sasness ameng muliindport vi i
fuel deyd t . 0 .capahi |,i Mor V| i nNe

Vit ual RS 36 THRPE cRRRR SERABPAR ob oo fIELREleE cBlpolsR pEfTins 1° |
vari et yeqifireatiia DCMdhénager o te sécrdiraeiveitinutiplé DCMS 56 uacante sucthesar e
created automatically when necessary to conplete .~ requested task.

Al terné’E’_FK?@P’gﬁ; the virtual devices are: created dynanucally by requestutg
the service MW%MWE_&%: nfeling 26d bQHRrdl Pritodd] Ausipktiged action
or activity such as "watch television" ar "record a novie,' or any set of
user - d eskiviechyaexpionting 4 stapdardizgd interfarefopdevicd comtrol up du theeeliany appdi-ation he

DCMs, 56,5 T. ti | at - .1V -10

RN s P Sy liod REBLHES il ot RO S3hn

PA' T~Nifitoecommon-A/debhivsl endpdevicaispetific pryUgroatrbli nThig corminen fAWecdntrob way of
del i ] t hat forn~ed with devi Vv,

et v - GRS freompay i Yty AErE Befite A L fepao iRet TAL bati ow

dupl i cafdnBghrPedritdd® ﬁﬁﬁzﬂénilit%tsﬁéﬂ £9PTap, Stof,OPAREEbrvitir§ lind RRWiRKedHkhands fre@ VCR

is located in an upstairs bedroarn within a user's boost and is-cun~ently
r ecei viinejudedorese:d The devine-spapifia ALV conEr! comumands praydenigaturessomEneTelted i si on
in the r ’ ~ i i.3.01 i LNg used.
17t ne G Aoy BEATY Hebioal Bl SEGBHUCS Wl i 9cER: Wi Bk

downst ajapabilityl endriathaesthangrespedifit e a gertsiantodeh vegtauprofuliciicesa; Thev t he user

to place_tile video tape i, he .transport, of .the . VCR in the bedro nd
vt o = ifoemator o SR vicA 3P B FECHORATY, L FHC1ek £ il o, P S VOB RS DR T
dat a r apKies NdmbEadkd fn HRCERVIRALSSITONYINS tHe! sl deidtibing dath cetethies nasibaéd s VCR

over the rEE$ 1394-1995 serjal bus network to_ the downstairs television.
This darevieusingtrdt caspbg devweladed asensaftyare ypeypde fremitke intgragtinager in the

controlling A M| LGt q’Wﬁ“ﬁ i i j eved
Wi th tuners, e&rlrgdjgr sk Hrgtﬁs%%ﬁcg%ﬂtarrp |Pl|qer p%%@@ggﬁgé%ﬁéﬁﬁéﬂr

cor nponnadihs aind the prbgranuaing iAeccabetylesn thichmodides angathe mpplicatize i the
functionality sad capabj. ity of, the,devices w thin the. network using the
nedi a rf’éﬂ‘&g#a‘idg&‘EBgﬁF‘o#‘m? ng"F“BT)é‘?%g]%an?H’é’gWﬁ‘&%%“%‘ keeps track
not 0”'&@&?«1&‘%19}thE%Eli@a@i'on%w&S%@Mhesmwd&%nérr&s\%ﬁg cd82Ckn JBEE al so
v~rhat virtual " devcee can be creattd from conpon eats and subconponents
that a.1394:1998 MQR i vesorchas it wonldusci qetsme Midey Syt Confral Amhitgqtureof jts
| ocal | y managed devi ces and for software senricc~s avail able omthe host
platform~.n which it is cxccuting. ~' he DCM nmanager 54 al so provides the
pcograarming interferes for a client9applicat3an 48 to inquire about the
virtual devices that can be created based nmm the resources avail able on the
network, as well as wiat AV agtUBSTSFEER-SERNrrently pcrforncd. The DCM
manager 54 al so ensures that virtual devices get added to the service
registry 59 at the appropriate tinmes. The applications progranm ng
interface pro~zdcd for the DCMs 56 is designai to aQow floe client
applications 48 to di scover wh capabilities arc availab to
within the devices in the net\/\g‘wénggéﬂs en work with tboso devices as
nce.-,ssary. This programm ng interface includes device control, device
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al ways waN &iaVeR luRique grédbRafn@{nteiree the device i:; taken. In a further

al ternate cnbadi ntut) the for a specific device is_obtained f'ro~n~ the

devi ce manuffheD:Mr56is the meghaniem by vayeh sqlhdescrbig data Bompy depicreid oa a

di a, 4g6xi | diflte jgents, th
ot 55058 HisaE e fo MR Bfer” 1 HulrBF e DM R W MIREMOGUES S 10
Pr ef er dledoyibinghiefdtfidiof bysdowmdoaiingomd inegriningaaodulescant matagingtheever, the

DCM 56 can al so .Staned in any appropriatge lLocatian. .an altccnmate
enbodi REWEIEIOY B &fﬁ tiop itﬁ%) *“fﬁ@l*‘)‘kﬁw_sé“qag"w iL"?‘tseﬂE’i“ﬁ L¥fon by. e
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t her e. oftthe Bstwork thapnghcthe gredir madises igerfdde. event notifications within the

network to gl | i [ DAk |.eS- ﬁgﬁ %@8 entr al

| ocation fo?oﬁftwtthg’cfﬁﬁggpva |ééﬁ?’% ™ gﬁ%g) € %88(?%9“ S 8? oxaag?'iﬁ?gggti on
whor | ekt Bbmmands tor bé exdched, sltdng THecDENEAE6 tordeal|widh alb devine ptailiasties; event
notification |list data.stzucture wWuch is a list,o he daof i n~ed ent
[ypes SHh Bhbedeed FhRITROH F EBHion Papeotms Tol megBpicgbial ey oh 2 avees Gl or e
for nodNIGRida@er 4 afh el DERR S in%%%natﬁh@vﬁ?ﬁﬂﬁ??m@@éﬂh&@ﬂé(ﬁi er with the
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desti nat i on.The DM s Séemikoapn adage part db et overalli srchitéoturg afdheinedivent s) but
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nodes) vhASuLHests dﬁ@@iﬁﬁfo AhdTBKAS dpSdh Sldid-NBubll RATRASIChRNBYBSntkt. The
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and user interaction. |n addition t tt-dif] t wo
v orreaiseaps Alfemavef he, jial B e CeaRE v ESRbP B YANEREARY | 0
gr aphi GenigBearthd DOMNagaget i embeddi ng of renmpote device controls v r<to
a controlli %ap lication and_supparts the renote presentatjon of

sel f - descri Bk h4VoBgHon; i _RARefiagd 4pMioR QE apkily swsh aypaalchdsleyision@hager 72

Pr ovi degerdh AHAIVbP tiny BitSirfuabeaciinad adldns ity diVifg BV IasiBulafoRbbissviadse for
screen space and to work within a shard graphics environnent. 'this allows
t he spéuyl hsing thad3CMis| 56 | Bae asttions clan/barecorsicd doplates semsechyl atserandin acessed by
the user through the interface of the controlling software. The data fornat
manager 68 nanages the format of the data fl ow ng between devices. This
includes the ability to plug into thelQesident r>Qedi a manager for data
fnnnat conversion as part of the buffer managenent and data format process.
hsost of the data format convesgBSPRUFE-SHEIMe transparently on behal f of.
the client application, based eta know edge of the source and destination
of the data. O her data transformations require the ct~ient application 48
to set up a format conversion process. Preferably, the form r~t eonvcrsion
is perforned in-line while the { i transmtted. Alternatively,
the format conversion is pecfonﬁ@gmgsé%m%gra pre or post prneessing task
to trgnsinission of the data. 'fhe data format conversion sccvices
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02:06/2000 n-casod 00N 1 i r-p.~r .. a. 02-06-2000 ~800W f ~ US

00990986 LENT ATENT - t~f ~ 1~ "d LUUL 64 informs the client “aﬁpil Qgﬁiion
acgud

48 when each buffer is filled so that it can handle tt~e data. i on

process fromthe buffer. In addition, buffe nagenent is sinplific~t for
C1 1 ont 253 PRRICAURTE FEQETIRTIG STHIACR 3 b S| SHrRORe B BLARRE® Bt 1 | on
MENDI'Y deffofndBiR detiBad inl n AN hdtkdRd sdch ast HewhigtaArebSided sKawtviewily aThi s

i ncludes separating the allocated nenpry into scan line ar-ft~ane-sized
segmentbsoddgast shew,r 8.4 taps w@d distepingitn & eopmaghdiskc Fpraxananlo.dEsf or raw

audi o ) ! t,hes j i L up a
it ot 1SRt Seatil i kn Up Rt bUAGARHE o' B PAERE shd ol FedRidd 89 LD
i i nventbromichst throhgls theatupet dnd dispiaying #§ .on'd televimidrhindths thediobma thet temspdrbck LOO.

Wien a client appl.icat 48 sires to tablish conpection_between two
devi cedngehauism withia fus bg:?{ ‘&é’("g, %P%pﬁﬁﬁ%i’f%ﬁﬁ@a&?@ef Pf’ewew & redorded
Est abTiggbwion! tREM16AE168 dbivRstairs) B Media fmS1ager0df thb Prdsem iRkentivh vifi @llbwat
represent the two devices and passes the_nodul eTD val ue of the other

devi ce'tbe pEr e phee the viden fapade die Tamsperk of Hiw) VERan i peboom and matc e lie| ed

then c lh? f pgad;l I @fm;- idi ' rakhadib hgeconnect i on
and pa?géeozd‘{)o Oq'?ﬁgms%ﬁ\rme aﬁ%gggs m’glst?’ger?gb%&/l %%E?@ﬁ%%a%% ar?eters.

(Bl .ock réétjedTihewdia ttrantindtedt fiem onps@lrs tVWER capmthe ZBEE! 159451085 serizi s
destination I1?s to determdne. that.th are. in different S, ..(Block 10G
The dat%¥oEM m%w?%w Sisiopn bhis,gat |"88&F%%%‘5§}‘ mn%c?‘f’eﬂﬁbev ‘Hé ~f wor k

f rom t Rfedin snalRGR G the/cotirolllig deoicer Shailer fubBlieieleandOdgual ldevides &ef | ow manager
64 tbon a_naI&/z,es the topology map to find the destinati on node and

det er niashieved pithjtgncsy, deraxers pBrSEIrmapPLiipEoRlecasier anf other SOMBATIHat i on
N00€ 1 Sp@hublitide0P ALGUIEAR thi USR chid ol thiBe WO RMERABAE) arfdlcapbbiREy S0 ¢ e

Bl ock to aeterr,~Inethe best route for the data transfer. I'f the
dest i nathé devicesdwitldn et netwothhasiog pul roedia mapagarite wontnel their apérrtion. manager 64

obtai ns the destipation 1 frmthe seryi I 0Qih St.r 9.in der to

dct elnzi ne th’ﬂ"’tslﬁgpfg‘%ﬂ?gs"g%%emso (ﬂ°§1°5%\§| {fﬁvél?a?%égégﬁ T"gé?w%’lZ) The data
fl 3W| nvduag@.ﬁce%:é bﬁﬂgh fubdtld Sut fleo afpy vitudladevides ams be saamﬂ(ﬂﬁ%x?wfpdinfmr vice

modul e and sets up the appropriate conversi rocess. C, t is
T AR (At AP PO TS T DR g s WBRI o~ 11
mul tiplg bafys amggt o ?Q&iee&ﬂldﬁ:%&\bawa%&faem&tbemﬁmoasmtfmaﬂer fi4

j unps bac ock 114 arid obtains another transport conversion

modul e. witichét-iagsecutinge ThatRCH monagan also providrsihe peagparemingriacrdensdet i on
paths to gef %{r@@ﬁ?{g EE t&’ﬁﬁ{}ur& %H{mﬁ the Gi:mﬁgéié‘éé tﬂ&t%%tbg%%%?éﬁtt&as&ﬁ)m e data

fl ow u~anager analyses e 1 nput data foraza e source and
t he desitiouréds@vaibdblid on ithe wotetark, ko welitag whan AV Actions caw be simentlys necessary.

(F ock S0l s HoEARR 5 58] oo A A b e o

OGN I T ~foPvice registdy 59! atQhd Fepridl®tmes.- '~ US 009909490 ~JNY-04800W - 8 N OV
2002 cvavorsioc~ i s necessary, ,the data fl ow manager 64 obtagins the

appr opri at e Therspplications peograrpming infecfaes pronided Jor thgiREMs 5995 deaigned tBn ¢ he

i nput a0 f : tifsch\Rer ' vt 122)

O her wi se, h%gc%ggt%b%ﬁggﬁg I's conmp é?%agﬁj t gbggﬁﬁggﬁgégﬁg?e%ehveen

t he twowillinitbedevieas ibdbg netwoBl amskther Mork mathpphesendevicge as Becesisnyi. r Fiss t he

or ogr ar PR EHE Feefied By R AR e rRn Rt G RofyRRTC" ==
ar chi t eghatip@mehtardBamzeineiy efthe 6 S désorbing devich émpleaftaation N Eatk biomg t he

devi ces_are connected by an | EEE 1394-1995 serial _bus. For the |EE
1394- 19BEMe:34 BV roTBUnalfy o onavast BORe BEeric Wi ievios, Franetsedlp of ¢ he

| EEE 139d2kR95chAly da¥@ininRabe tybe R QWHiBS S B Yndraifig N atls RRGFAGMAGNSY St em 53.
The bus "manager 70 then hel'ps t'0 generalize the bus nanagenent activities
up to the nmedi a nanager of the present invention. The bus nanager 70
notifies the client applications 48 when bus reset actir~"ity occurs by
send ng out bus react notifications tluvup~ the event nanager b2 and
provi di ng conpl ete informtion,aRaii~bRWa nvi ronnent has changed. The
client applications receiving S'tnfor fatton are provided with

i nformati on about the devices which may have suddenly di sappeared and the
devi ces whi ch have suddenly becone available after th a bus tract. The bus
manager 70 al so provi des topol ogy maps, spoed maps and ot her environnent
descriptions to client applicatAQIENEED SHEETMRtIi on from the topology m~p
is used to build a user interface that hel ps the user underhand the
connection of the denicas and how certain features may be used. This

. o o o . . o o, N 1
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tation rm)d les 7S take care of acka ng nmessa
0%‘@%64. %(Z(f{gé i u p gi ng 9989@6@909490

d on to the HAL for actual transrissiun to she
dcstari device. The HAL is at the Lowest |ayer of the nedia manager of

the present invention. This Iayer provi des a common pngramm ag mﬂ@vfgggz

upward to clients_ such as %}Ms 56_and aH ths, r entltlesq% to

commun R examine P“}fﬂés qe datp fpm; the, gﬁﬁ‘&dr%@' BPIEREDL @00 a1 oni ¢

messagt gé%%@}sbtﬁ Q&MWmaﬂe %em%lsb%oahwm% descri bed
prOVI

above, e a protocol abstraction service) dy exporting a
st andareipersbilityt ©rravide fosess &y theeseslesardiing devies infasmetion ﬂ#e prsth, appl i cation;

48 Th r.amm te r e ded into
a Eon~§ﬁ§ Eﬂ&?&’%ﬁqﬁ%o "é'%)hfnﬁnglﬁpﬁ 'gé\%eﬁ% 4 ¥ ! g&?l %g%%%%c eant cool | evel .
The conrtegsripiis! t@bmbﬂe@nmrmdcdoaipenﬂits prchd)M 56ris lfm'tlmr taspensitde farormon
commands, _including the bas anslort con functipnalit ch as
Play, Breyidio F&s“tm‘?‘g "§ﬁ ViFd OBk i“doﬂﬁw@ecf@wge %"dlsfs‘iu%:h &bntrol

| evel %M&&%wemng nicgy Jz%esé%hﬁanapa@u&wcwmmSmm af! hedi Ng

features comoh to a given cat egory ef devices, such as Record far devices
withr @omdnmgyméﬂlfbt deviceeritiob aroieasd Wcﬁchld@gﬂﬂéﬂm&; sengligg.cert ai n

d t ded b
e, DeRbasti Brohicof SacfifcortHindllal 36on iR B rilocl e Brd bl C50 BY
the appp bﬁﬁhgéﬁt&ﬂpt@w@éd/ml oxtthﬁedm;ismné) [rﬁgar dl e;ss of tlhle ki nd of dtew ce
dth trol Lin t oco [ use eata~ a a rea
gggreeeogopl@ﬁbgqq%tga "m&°aﬁg‘?ﬁ%“a\?q B ‘é‘?ﬂsﬁmﬁlﬂlg and grovi %%956 svl so
provi d%ﬁﬁeﬁﬁﬁ éuﬁﬁéﬁ 1 PURHecRREl ipoRtIBAIE bppiRAtIAATAIF hiwe caaid i cati ons

can display grap user Intérface el emsnts and send standard user event

nessagegnerated iy tHedeviss gashmongh thedpCMn & fudhe aDﬂTPPquth éc‘g%{é‘h theagvenser

interface oIe on provides
dat a fIB%* ﬁf‘f ﬁnag@naeun ¢ sgﬁ[?ﬁ \%lg'g'(ess&szﬁJq a ma age‘?ggugts as an
ext ensi WImﬁc\h&endtmuﬂg coaes, aldnyTEitagtions mmyamanckummddaphmlym jidey of
services tQ the other cogponenis of ,the ia a atformas well as
to the B¢ AN{E BIPSFPlc it £ 81 U;P Sie"*FFi’E"m?’é&P’gggrﬁ'ﬁ%@“éﬂ ﬁ:%? ‘gJé &% gani zes t he
’ %aﬁ:dmw ﬁbal 6% 1t.-h@ b&Cm whi ch -
17 AN%QBé%ﬂ%ﬁEE‘%‘tﬁe'&@ﬂégﬁﬁdﬁh%GMaﬁd dnfUatibrit| préeolk, e isbddibfcm hi ch
.previde extended suppory foy : s].g:b everts nqqucb 40 ryot@'xggcr “actugl ep{png mpsaages The_y/

? o0 08 RallRes e dds SO PRAI0CRATE o pfl 2o sl ooy ot

The mednanagenéler foll ows a specific sequence each tinme the systemis
boot ed, ox i stem col POSS ch he | EEE
1394- 1995 b%’%@?@s#é‘ “ﬁél/"n g??ﬁﬁ%aé‘ek’gél ﬁép%g%’a%g‘%g%&a‘\é\agdéaround

the pardnitied dhichyde dakilg ysel dfrhe dath iffobmthe c&oidatv.mda théiatonteol anddheon t he host
operating system 58. Thj s all o the est d m cal l.i nked |ibr aré/ to be
uSed t celes Biet Ak crowalling SR naPIR S AT B R e

mai nt al plag ﬁaeéfcéfgn ‘B? 'anﬁgi aﬁenﬁ@ ts%swéea a&plmmtrom use] RS s88lh

manager 'I'S so resp managi ng the flow and format of data
transf ethe dMEMai6 sravaitatloedis sobm asithei DM Hhist availahle.ibridl thendwtifiaiagi ng t he
flow of data, the nedia manager will allocate and nanage the appropriate
buffers riur‘P'a fashi on i ndependent of the operating system being used. The
nmedi a managerhe@DEM5® uisd prefrably- haintain pptmmldurmg agvirmnmontal chhege$ EEE

t 394- 1995 hus E | d ti
oon acaloting tgHrhG s chsnts fovppas bodpine s OBt sGRr tnts dfoh'siie Poos 0"
need t Onbﬁasaw{oe?ﬁémg halakma&httae k&ick S5 4884 48RSt Basﬁcsecmzhﬁmg@nt The

nmedi a manager throug bus manages 70 and the event nanager 62 is
responsi bl e Wathin ﬂrponmmgmmravéphq Prasans inyentien, g/ PEMS 16 arﬁa‘FSPBExﬁb’Fes et

activit £ EEEF] 5 DN SSERNBL altidls RUSe I €SEL
notifi cg Fgﬁts"&gﬁgw rlgml‘t-l IE%%VJO sé%ﬂ#%%natl on g%oufﬂ}l—bw t he senV| ?onment
has chi rtged. The nedia nanager al so provi des topol ogy naps and ot her

envi ronnment descriptions to the appli g?tl ons and devi ces al so through the

bus manager 70. The topology map illUuStrates the connections between
devices within the TEEE 1394-1 E&gﬁ&#ﬁormﬂtl on derived front. the
topology map is used to build e which hel ps the user

under stand how t he devi ces arc connected and how certain features nay be
used. The application service nodules 60 provide a | evel of services

bet ween the host operating system5$ and the application 48 in order to
provide basir functionality fengp Kﬂﬁﬂ@ﬁ@“ﬁquWO 0 48 indapendent of the
specific oparatiutg system bei ng used is funct'iona.lity includes
provi ding nenory all ocation sad dlsposal routlnes mhlch are nore robust
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nodul es 78 provide a common programming interface to the dew geNc@Jgtzmz
nnodefl es~ 50 and to the applicatiaa 48, taking care of bringing the
pr ot ocecipabidifebof thei devicepbeth zenerghandhdevirsspedfier dn ian glteysiccmtolimditof

internal design and irnptenentatio th ste vel interface bl ock 50
t akes BaPIrERERvER e ERBLEERE. & pEoPls!cofANEER babtpe Bl FleBi, b g
used | DCM,dRkurdiny thapthezedftivase isBlkayt I4i IO Pegatddess iof Mehere/ thiel debice it 0 t he
application_48. The nedia manager platfarnt of the present .invention

i ncl udikenhin péyhes gllempie apfadimenty bR M SOE e srerfie deviep ispRiaipet feyst em
| evel a@.@t&%@ haflenlcEES éﬁ%—ﬂﬁ&%@f % iR op &,rﬁ%\a;ﬂfg rﬁwat&aiéergan_spor t

adapt ati on nodul es 78. During nornsal operation, plication 43 wl|l

communschtas afldgpyadisk. oin ¢achad thoamyes eartiodimants the DM Abcentcerdownluiaded he DCMVs

56, the |.icat.ion 48 W S€ _a.si r L ng | nterf . .\\hen
com*run?"(’f‘aal?‘fD 2§ YT@%?)Q‘*%W‘OR’?%’%{’/@C "ﬂ%@%‘ ,r%%lﬁ’g @%gﬂ"&%ﬁi on will
al so Usdntilss| Hewever) g DOMI 58icinndley bé etered/inCinyappropfiplel iocdtionn Id@h as

descri bed above and illustrated, in Figuyr 3 and 4, is.an entity which

resi de%ltccﬁ%?fém&?@“tq%%@bﬁd?“%hﬁ’@mH}G?FS)FMTSGbﬁ‘“’f’ﬁ@‘ H CHIRRR PYEPof t he
medi a ~e§§§' i oS pihfRGmE O inpn of a
maj or i %%?/ﬁg?ﬁ ﬁ?@%‘ggﬁﬂe {aggg‘;?a‘{ihe ?)’pélu ié(gﬁdo%g%\?\nalql conﬁumgtdy wth

t he DCHS isSthemngloated wothl ihostt deyiceswd eixemitedothgices 60 whi ch are present via

t he | ocal senger. For e 1l n it .S _necessar | i,cation 48
has access TS ETRE pismaer Q2 EpRlca aff 498 orBastis SO Hin Ao gl

oper at indesftib parics. S¥he Wp@it nsdnasdrial Rts dse cliial tcatgipfor ellt tneduldkBwithife cl i ent
application 48 nust initjs size_and register wth the_nmedi a manager, The

cl i ent itapple (NeESier 46X RONTICAHOY HBRN PYRAISQAFIR hRWhERAe. | Eheorvaat MaRRIFR R sure
that tReidiRal 8n ¥R hbifitation (140 8@ 4ehAtGR WHicRMla 18PEH hE Achfdd ekl Brpes
application 48. The client application 48 registers wth the nedi'a nmanager
i n or dend the distimation ddensifics cr&&h@:ericcaﬂﬁ@ﬁ haviegegisieredfar potificationef ek f ar
interacgtio i tl = the. | ,cation 4 n ISt | t | t he
roseagPRE Sirin TR Spot RbisD B AR byl e O o B vl bihe 1°
sure t fhat id dintepdt (o ey pedddiny dtichnelieas ideatfier anidtd ke ealjic tdibt pased ni num

| evel of _services are available gnd that it has the necessary anaunc of
menor y bagkatol thgpavhey q‘ﬁﬁ?’mﬂ?é%sé“g&t‘%g?a $28T L AR BPRS W&F“ﬂﬁ%“é%ﬁﬂ"‘r"c ion 1,y

the medife GBRRORI Shdetlagh BRnARREVIEAWLH i§ QdiRidel 3 bitplt BestiBAMR . MBNAger . -
19 ~T AMENDED SHEET  :." 4~N ~ EPA , ATUENCHLi ~;, U(:i ™ . _ .~ ="'~V
1'=" - ~ The event manager 62 docs not usually generate events, but apeeptsandduoalcasty—C ~ -

US 009 PATENT . ~- 02 .startinag ' isgation
5 00RO B AT o pindl Bl AN bigd i ity i
appl i cali¢ntrepplications #8 i pormte nbdess thepvertOmanageré2 giakes wsspfuhy broadoast

application Qi tial]zes th di,a nager.,. . ferr ydi ment
of the Wﬁ%’éﬁt% [ eﬂ‘feP%)W%F%“ §B§F‘?Jéﬁ {ﬁgﬁna‘gﬁﬁ?%p?'ye}% %fi aﬁéa‘ﬁgﬁn’gﬁ%gex by
maki ng apprepfistk ldevicedacatdinglgi The covivin dlagérad2 inforitalie DUMS 54 b2 edat t he nedia
manager WI?| al I ocate the necessary nmenory and system services to support

the appserdapytdn oemuring thepugh the inferfics at Shy enntroh eofhare leveh a4t s conpl et e,

t he appd ' ; j s A0 [ Step |44.

7 i o BIIRE s Qn B BRkid AR B Gh o orB  “ec
managedevice frogpacerote logation willineed tormeteive mensagemindicatiowhel the userasl i n or der

to properly support .th lcation 48._For. e I t apnl.i j on 48
nmust p%&?igdaélﬁtvﬁ “6‘1’88 &% gesrﬁdg%péop%l;ah Iﬁgsgﬁg"rsotgt“ls n&eéggg'r %%gtcp?qtggﬁagﬁra% si gni
scant eisivrs tlri]é?bﬁc&dort of fdﬁﬁ)teDUMs)SﬁYb?tme_ahﬂcf thgi messd difrd-sykbedd adP Sllbus
resets,, asynchronous trapsactjqn.c etion and tr er.s en, mepory

buf { ot SeRBILEYBEMERERF L bt waﬁ%‘%@%weﬁeﬁmwlﬁcg St A ORD R . The
step of registerinf; is conpleted by the follow ng instruction:
$onyErrorResul t Type S1IVIM ItegistcrCient (SNIMClientldentifiet' Type* the
Cdientm SMMVBusEventh''otificationUPR3clientBusEvent| VTotif cationCall back,
voi d* client)3usEvent Cal | backData); The paraneter theCientl>a is a unique
identifier created by the mediSEBEHEGHE-FEEEThe application. In future
comuni cation with tht nedia nmanager, the application 48 wi Il he required
to pass this identifier back in, such as when it is closing down and
unrcgist~.ring with the nmedi a manager. The paraneter
clientBusEventhl atificationCal ARENMDED gAgPropriately formatted reference
to the call back funeiion that the application 48 will inple~neat. 'fhe
application 4B is not required to iraplcnont such a aaliba~ck function if

o D T o L,
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N 0 V 2002 network enviro~iment. If the application 48 does nd N oM Q?gﬁt
0

this call back function ~, then the application will pass a NLL val ue

this pahudies emewl BévigRinesiage gerrdteivhers Fievit£n 4ddrd lto ieandtwbdd endiiderval ue
that the application 48 will require access td in the callback routine.
| W nal |ipterackipa. Jm pdition fo well-datingd event mgssages amktvor Diddoes sefifase t hat when

tl~o ' gga‘fm nction, it wll pass this value
back F?g%(ﬂ]é C |ea§{° %{)ﬁ&%@%@;ﬁ ia?é)lzllg#gémé’ghg the application 48 to tizen
access gl obdlhesgraplacremenaget A2 maapgasahe embeldieg of refwte denjbetmttolGgt #p of
registeri wth the media manager. the application A S pust . also inplement
t he not@f‘%‘é‘f‘ﬁ&@‘&fﬁ%&&ﬂ sﬂﬂ%’f%ﬁ%“ﬂ’s"f%ﬁr P @Squgﬁﬁ}fﬁ&sﬁ%?g‘@e: pascal
voi d (*iidnvbfior SRR DO 56,1 The pRpies ahidey 92 drovidds egﬁ)@éming inturface
SWh~usEvent Type busEvent | ndi ¢cat or, SMMVBusEvent RecPt skEvcntinfo); The

par ametibet Rlove HORGM; 36 4h arhilate AirisaEsEn SpaceaPdisa cosk FBIA BAGTB (hat was

passed J.ak: heSt LAt ' : t4a¥%: : gigator is
an tnur%@‘lIl %t %’ﬂ%gg@gh?yESEM| C Hilacrfg?égg% 8@%2?5 Eﬁd&gﬁ‘ég%gﬁﬁ %s%%imjlt&

appl i candaccéssedby thy uset thirough the intFiface fdld conswpllingsofiwareicl ude a bus reset,
when a devi [ u d into_ gr_unpl d froetr thesnetwark. the

conpl etion o %@F‘%E‘&iﬂ%ﬁ%ﬂ%ﬁf& 6? ,%lgge@ﬁﬁ% °r§’r?fi°§\h’(§néaéa 98@81%5‘8%f fer is
full  dufgvitgs.amhisSiaeladanne avilitprsples ind vioisidentiedia nadiRp & fobdatEFomiut | nf o
provi des a data structure that contains relevant infonnation for the

part i cuion¥ersiopaspart gfithe bullermanageigent fpd dea fognat prgeess.c Mosh ofteifate nedi a

manager ' | ] = Z{ﬁngﬂ?& | | | | beldfe P66 at the

step 14%11{1%;/% gg%}gilbﬁ:% c?ﬁlg avdl aﬂWenle%%Eg:é%l%g@g%ilc?ggtfi on 48‘5vm' |1

| ar ow tlewitdgerofithemsmired anfdsstivationttif dhe date. €logridath (mmsfirmations mquisor k. Thi s

step is,copposed.of. a series of sob-s s. An itergliye lJd back nodel is
ised actt RECPRcrisR Bapatyln PR PRy Brors RpeiReRhns B (e

appl i cagon0ersibd.is padoredddeintline pitilectht dam idBeihp hahsigitted s Alteenativélyathyanager an
address_of a cal [ pack functioon The application 48 then enters, a Ig?p and

r epeat Rt cORHEIs 15 RPEPTRE, 45 FIBEFPro PO IS ekt STADERISS IR O o

manager yRiblal fitkedaRa &drfal CodvRRRin YeRacdd@VRilabld 6n MBSk PliRDRe sBRIrRPR] €S 2
data structure with the necessary information and transfers it to the

appl i cathe servirg regigity A8. dunjafdition 19 using thegnsisty) te fing servicrs dha datadormabut each

o o 1 PADARet 88 ek RIS for bRl e Uk AABF R Epl i e S T 0"

(@]

At C ~| )Gb seivide regiffiry 9. . . _ = .- - U 1.~ : ~r __ ~ _ . _ .. >'~"m
, e -~~~ - - . . .. . 02-0§-2b00, ~~, = ~ 0D, US 009909490
bATENT T 5 nes/Asst Do masnemt Bt voikes vith e b foataes, 1 BPBdestRRs Bave boen

recei veghshy with Soatify dft2FofNsoioe th decétliation, avbich ki iadiedemHanghodtinof the
presezxt invention, the client application quarirs the syste~~ registry)
r equest batween. himip evens thatthe squresandodestination depicrimwdve 4‘%“& dutatypes,

cal | bacgre&gg@s@ga p@&g&gﬁ&?t@nﬁu ﬁﬁ%\%ﬁaéé A5 wBR! itk Me &:fa Ritat N the

avai |l ab ned as fo - Vol .
Devi cel mauapet 68 and Meeusarvicd sagistry*9sto handle autosiuibarirequestdd dapsandlaviox el ndex,

SonyAvDevi.ceRecPt evi cel nf o) - The. er..u lata of t | | back
funct i offYEe eV aﬁé’f‘f}f‘*ﬁﬁﬂ@"ér&f?‘ﬁgﬂ@gﬁ% ‘%&ﬁ@{eé a?ﬁg%@ nager and

t he appprovites BffdSellottforp@id tbdiptBent48rvides| Biffer Bfanhidindvinctlides $hest r uct ure,
all ocate the nenory for onog, of  these s_trucégég?slﬁnd_pass t he address of tha

t shuct BRoisies fona cREgIFENtHONAGHIOD echanismde % Rt aa%lsvéa%aglﬁni n this
call DACarh WGYiRle Gor gaﬁtihssgm@hwmsb&a&ﬂ&@ adfd & NoRRRL R0 iRt @ SLLVITUNE

for the purpose of ¢ ng rnformation into it. The paratzieter devicel ndex
< of the epplichéwk4s, manouomemenyt biffernare filled|with the datee Theodata flow manager
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2- [ I LY:194 . LDUOOVU L 31y RO G et s ks g e s
' e applicalion 48 enters to obtain information about the aya
O%Q%@mgfﬂoﬁﬁﬁ)i s bounded by the nunber of avail able DCVs 56. %?6%69490
par anePATENT passod back to the application 48 in the callback function so
that the application 48 can save this patane:cr aloztg with_t ei\ﬁi\t}teély
i nformati on passed into the callback function. This index val to'i 41I
i N ot hé4 infadnissthe @lisincapplidationndinaher edrh tufifer dpfilled sd thahit4an hahdle therqwr i ng

about speci.fi.,c DCM 56, |n itiqn, .this jndex value w.,(l, be used when
PorLt yRHE Sgsition Procass fom Jad PR d.a0uion, WSS mumeHBEtA SRR P e
unpl u 'me Hel : 3 aftitioh| ' 8 wll store
th!os ?ﬂlgé?_{@grgf@gg fc_)r_géi"gﬁgf U{&%?!}g \?m&t%?ﬁ&gagga?ggt ed 1b irgﬁé]?nqnfhts privatt
dat a staaomerdhas is vhdimized fonthedatadesing eaptmgdofThisvincludes sepatatingile i on is a

poi nt e[, t St Ul € ONYA ' b Qs M medi a
rranago?uosc?%?é]g%ﬁrg Maggﬁ\? c()’%%fgg{e?s?zee\?aﬁqgﬁiﬁ hell %g%%i% 3# P‘cégg A%ﬂ #@ef or mat
of thi gptitaima sefrhemtisidee fosravaamiorabd MiDTatdhe appl i ct~tion 48 and the media
manager. Once.a DCM 56 is stored (\,/Ylgt In this data stru

( tyre) the

appl i cat i onAdRPWdiaBTRR OF ReI8Ps 1Y FopFyng up Prﬁ‘P@rW&GE’e EhtHe data
SUTUCH g icdsQsing! the el WabRlePoBetphosont inv¥bhon isHftseiidd wiFightp-s. hd- 111
~... _method startspRige blogly L00. When & clicnt spiffiaGion @8 Apsires FBGabUOVY , - s N o
V ~ir=2 i e data.str [ T t . oY AvT~evi ceRec i s
defi nE qﬂﬁ%ﬁ%‘)" &%téfloom;\q%géég ?mﬁ@fﬁre(gjkg?:ﬂg’fﬁﬁ?/%{’ﬁ%%ﬁgi%eﬁv@geRec uaui gned
ljong UESthﬂﬁmb ExGeieﬁimﬁGU. &ﬁﬁi{)/memdglolﬁRgﬁ‘lthqﬂm DCM9 Eedxdtdee}gel seﬁ%sﬂ-gértggd I20ng

evi cem _busGeneration; ¢ocilro eRef caence, rvedl; ri t ;

| 1 $1 vI deyiessisad passey Hae,madily mpegﬂ&eﬁtﬁgﬁwré_&ifééﬁmar@w
| o nANEeY6]) RE DA s6l Bt RaL BRI cHRVHE Abdd Adw bl folasite OF U

| 56 and correspondi ngLIy oa' a device. This rd~tifier 1 s used by the
appl i csthomaligg thecrvanestiontandpasses bothcthe sance god degination DENDOMGSEIBE when

the application 48.req t geS€QLVI fromt nmedi nana . regarding a
speci fgﬁpgg%c’@g_. @B&pmﬁﬁﬁa‘s@gwﬁﬁ@ﬁ‘? g"“@%’f‘*ﬁ@“%ﬁﬁ%” %'h%gnges at t ex
each busgsting@s®i Isciot demind hat tepahe udiflefehe hodesh qB1stR VIO STl datadded or
renopved, certsin information about hte, bus an nect ed dﬁ\él es wll

t he caqn
change MaRaRgs 64 next ppatns the topplogy faap,afdhs nytwe M%ﬁ)ﬂstwa&sﬁ t he
attl : .
par amg&m@u&ﬁem&&n mgg??ﬁggam m&mmwgﬁs i WpeldEpinERfer once is

a reference to IS assocl ated w e specifred device.

Thi s r indithndestinetionsradegudrdetarmineaif i is oat the topebogyogap-r (aloek d1Qedt enanager
w1 s B8 on e kSRR Gk et ok o RS e PgANBCE) P 40
| aCN. LBI1&dk Hisdtotdeecrmimdhe beft romdfbethevdatitcansfdratIf khesdestisdtivg rtade if odtl owi ng

on the topology map, then the data flow manager 64 obtains the destination DCM from

the service registry 59 in order 10 determine the transmission protocol for that node.

(Block 112) The data flow manager 64 then finds the appropriate transmission protocol

service module and sets up the appropriate conversion process. (Block 114) It is them

determined if multiple transports need to be bridged. (Block 116) ¥ multiple transports

do need 1o be bridged then the data flow manager 64 jumps back to the Block 114 and

obtains another transport conversion module. Otherwise, the data flow manager 64 then

analyzes the connection paths to determine the best route for the data flow. (Block (18)

The data flow manager 64 then analyzes the input data formats for the source and the

destination nodes in otder to determine if a conversion is necessary. (Block 120) It a

-15 -
SUBSTHFUTE-SHEET

AMENDED SHEET



VON EPA MUE\CH‘:N 06 L2 = : 19:3&6 : 6508330177 LU EOD B LD
gyﬁf‘éf)e@ call* SonyError Res\ > [ t Type SMWI="iTidDevi ceCont rol'VI 0dat

NEYNYU4800WO-Type* theDeV| ccLi st, unsigned | oztg deviceAttr |lg§t0@sg,909490
short* puTENR YDCVI ces) - 23 AVENDED SHEET . Vnl_: Fa' A NUE(~I CHEt ~ OG _
ot - - ,o . . .
02.06-2000~~, . . —8-wD . ~ = US 009809436 gaTEnT - ~ i & NOV 2002
1' he pajav&Leh it haiaes&-,eahé ita Tl BidRct B8 cBESHsOBE piatk FSrmidt Tho Qrter

available DCMs ~6 i s stored and is generated and returned by the nedia

nmanagerfronrite sasyice eegistanShibasedder: thariepuy and eufpuy formabred sfts upitke t ype and

t t t . I t
82\8/;5ceA g ?’g’ﬁ‘?}zm%sm @égﬁ’gﬁggw?{% t{\?’mk?g f &Llr&ﬂ Js gb%?‘ﬁg{‘}%% | cg?l on 48
uses tm&p&ebégwebin&dmdcmcmme@iﬁ V(Biazk thul d be ret ~u~n. ed. For

I th t 4 I ' to k bout th I devi
connect d t e e RRoTd sodati e Kadbritihel Goytsd dMisORRet o8 SUCRITE®: 1 ho
medi a fﬁ@ﬁaﬁ? d"éddxmf)ﬁ 's&teéf frbratnniihg {dRéredeBs w S QBB e (R Pt tids mhé Bes

criteria ore list is returned to the application 48.

appl i c afrthitectuge. ch‘nﬁlsmefpfryd embodiment of bp presentuiduention, the alevices alISI e devi ces)
only dey, ning) [ i n but
nave  apfecied By 8 1868 14943505 RThOG) rO/ it BRE (G8% 1598 borl BublHd

par ar ncthe bummiﬂagér Dottsidss omdieutde sf tHed EEENEIM-1905 DAL Ihfr it {hprolided t hat
Is returned.to the appllcat on_48 The a cati.on 48 uses_.thi s _nunber as
he. it OB G SHPIBR SYHED tior 100 BIF TERARE 40 SHaips ASSHERESSEE DThe

appl i C%b.&%cﬂl@nﬂcﬁf)ﬁfs@%p&@@h&&'c&'& &mthe?r@&ﬂrmuaﬂd The®as enters a

| oop to repeatedly_call the nmedi a manager un the informati on on all of

t he DCNBABEEHTQ nouﬁmtthe chcrgtappbcaﬂem 43 N@en bom resetcactivity oceurs bygmdme: | oop,

Sony £ o R P AN, B0l T el fene o B ot oo 20!

( SMrv rremfdmiah&t Refut hpe thh eEm'omﬁnt bas clahpedDcThe eliond apﬂlmaoﬂmcd:iﬁam cr,

unsi gned. o reserved | VFv n ccOo ro %2 Iel te or UP

t heDevi ”oaa"‘c"mw 84 Bt i &”Bg e’f’ﬁés rFE?’é heDevi celi st
IS the éuuaénw a{se?@a&;a dridathe weﬁceseww fgvd glmabmpq;e&sme hyfAbRalfler the bus

Fi ndAl | Devi ccControl | vl odul esQ  The parameter whi chDevice specifies which
of the ®&% 56 that the application 48 is requesting information about. The
pararnetcr tRalaui ‘%ﬁ{"l t d cal | back
functi on address. e S}aghigtpgwg%ﬁ c?gg){ @gqug%grrg é(%a%ﬁ

appl i catnvimonnierti desctiptions tos client mpplisatidsi 48. r formating drons thedepaddgybaef(is 0 t he

£ anst ooty CHILA 8 Rk BB R bR R Cnderarl chieoRth PFRE dnspest ™"
st nt ct Ui, hotVbdstalibfdabirbsl may be \fsbd. - TEPAnfoMxExoms @Holused Ueprovide automatic.” . ~

. 0206- 2000 ~~04gOOW) ~
us oogg@ﬁ;awﬁm a5 deseribg sbo i fé?“%é‘-?“‘?ﬁ’eﬂeﬂ?‘f' maarB et r The spegd aHedS of

Lite StaRg0uaRal e cifedainhalton I InEP i e HEhIBRT Al 15! 0

TAHLB | evi ceLi st R et Typ~ t beDevi ceLi st
t heDevi isepiroing thecperfongangorofindivideon itheomsworkophicatengiag Sreredetbat fi vieas

kAct ~
gA\C/piaxleAc%ng g@%tedNowl ana‘%{%ﬁe’y#?%‘ﬁsgﬁc&g@u %’\eﬁgg ‘fbggltl% f“t?rxllg Jc'i'ha ar teL(ra)
nedi a ssrviegsaioe two dbddscuri softivafenifadulésawithin the nodes, to send bytes to each uthcr_ .
A e e R S g0

communicstions functions.

After 2 bus reset or change notification of the bus, the bus manager 70 assigts new
ID values to all devices which have just appeared and determines what devices have

disappeared. The bus manager 70 then invokes the DCM manager 54 to create new
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V. \(ON_:F.P_A _.NI.LEN(_ZSE‘N]OG —_ | . ____)_ r | XY L s e s s
|| = 0; .1 00p ~ gNumAVDevi ces; | oog++ en = Sl VI ~i N A~
gtbéeéxgjlb?éﬁ%é‘ﬁw ul el nfo (theDevicelList) Loop, 0, US 009909490

t-hel aevPAZENToCal | back) gAVDevi celLi st);

Di spostrtoutinebescriptor(thcDevicclnfoCallback); f ) else egr .zl i d
Devi cel rfoCal | backRouti ae (void *userData, SM-I Dovi cel adex'l'yBeNQVi MZdex,
SoQy AVIBCM=ef-Rahe devitesewhith have jusCapppawd\and pposts mehvis mhangeanotificalieetonbout

f t he dsvicel nf ta .St te.! t ' f db
user Dt ey TuheaELors Mol Shlt A0 R Bl sl BRIt SRRTCEE, ™
After thgifeatbh pliviicPebufiCindirthatibi firthe dlidiyt dpplicatipnd 48 & deRrmiRe whae

applicatio n 48 will then obtain device specific information at the step

68. Thedoysasihare Fhaneed antBt Bthed by the nedia manager is system | evel
i nforni ati onpybi ' %HQ@Q L 9t ealde kAR bf backadink (0, ~YVARTeT: ME-YsTs)
pr ot ocol -spegtii\?frgﬂpkr:?om ti%&n%gﬁé gg tr?e bugf%eneé"g‘fin?% gr t he I’EEE
1394- x 93padeedi anct. the HTAL der achun! tiansmrissiotto the\destnatipn clievices The sl isoat such

t at .. d i pti . tri d i .0f i Lth
o o1 ot R TRt X MEHR bRt R pB et G, aMG B HSEHE, i at e
\E;?L\JAE-S(SN%ﬁEmﬁI-Q @MQ ) d fierfuce u?@ard%’é oiik@&l@m e DCMs 56 A dnyldthA |
 entities that needhto effnigpigate Withyis e franspory pd3ptatoD GeABNESAS ¥EU% rated i n

Figure BroRli@ et r](rgi H6cHi AR ¥ She ﬁ@ﬁgﬁg@%’t $6itds Wrsdeisbbydiave conpleted it:.

startup routine 'S now read r eration. Wile the application 4% is
oper ati ng ~t Asidescribed lahowt, ithegD Gdsr SGapravisly ot pretdcel/gistraction serdesd bressages

i ncluding receivjz e 1 .- : 2 o
pr ocess Bor s HaBE 8T 1ikred0L i ContS) bo U oA RERER ARFLRIT e,
appar entrht grdghactsigsiktdriagél provided yahése! dvadponedts isdivided ftef £éoproembodi r n~;
nt of the present inventivr. is, used to mazzaige devi ces coug*ldfﬂtz toget her

r

v~~i t hi Audipfvidepcontuolleve)and & deyjcerspecilic sopirqllevel e somingn BHET on can

gh;%bec&m: SORDpRAideR HBRRASRY 6ot doftirRaras, TRE RIS BE 8B5S HESspoAVENDED

PR L R VA L3)-3 QUUQ-I I L (1 1T G

control functionality, such as Play, Stop, Fast-Forward and Rewind commands. The
device-specific control level provides an interface for device-specific commands, inc'uding
features common to a given category of devices, such as Record for devices with
recording capability, and features which are specific to a certain device or group of
devices. The protocol abstraction service provided by the DCMs 56 ensures that the
programming interface between the modules and the application 48 is alweys the sane,
regardliess of the kind of device and the controlling protocol being used. This featwe
allows a great degree of flexibility for the application and the user. The DCMs 56 ulso
provide a user input cvent abstraction model, so that client applications can display
graphical user interface elements and send standard user event messages to the DCM 56 as
the vser interacts with the graphical user interface clements.

The media manager of the present invention provides data flow management aud
other services. The media manager acts as an extension of the hosting operation sy.item
58 and provides a variety of seyvices to the other components of the media manager
platform as well as to the client application 48. The media manager mavages and

organizes the DCMs 56. The media manager discovers and initializes the DCMs 5(: which
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NE.  EPAhl~E"v,CHEY()W~ _ . . . 777" [1T. ~a):3a ~_ .. :
Q?\/%q\?@H?)NY-MSOOWQ, T o2 -2 600 = D ~ YUS(99909490
0099094RATENTENR' ~T - 8 N O V 200 CLArM5s W Caim1l 1. A nethod of i ng
operation of and comruni cati on between a net work 2 of devi-c&strIZBdb
conpleting a task conprising the steps of a. d.ctacm niag appropriate
devi cesaramgpepbate\forcthe applitdtions pobsenty whide dispesingeaf the undeqessant BOMNS&T t he
t ask, erein virtu: ~l devices .are forped fibmavailah |le 5 .. subdevices if
apor opr T Telia abersoUOHE e “Focifb SeeBhi fech et BeipREy s Bopidci BNk and 7
b. irtsmedid ?@tchh@mﬂ@@bﬁﬂﬁly ichiiredsuch g Swiracthe TREE 594£399PbeoiREREE t he
tasl ~ ~ he netbod as clainmed in claim1l further conprising the step

o1~
of 2 malhf medi RANaserodlse Brovidss @l verapprg jarqusyd the partigulpr dmamicallyelinketwor k

wher ei .@;—g% E"ﬁg‘f]ﬂ | M%,s ipaRi.| i i he device
and an?" u dsg\%g'sth%3~it |§n§lﬁg}°5£e&g+ce 43)13%51 ?%rt grﬂ%%‘?{r’\e%he control
modul e dymémidatlyrimkpd tibrdoy € bensadomtimplonient hmddizy icae giverBopétiting®iteayg as
claimed jo claim?2 . furthei conprising.the step of eontr~shing 2 data flow
bet meenwt“ﬂeesﬂgﬁ‘ﬁlgwg?é‘ WFFSE"%?T ¢ L‘J‘B&B\ﬂdEeéPﬁclmﬂps_'The net hod as cl ai ned
in claim3 fThy iedia GRAABESHS AlkolreshonsiBRSfoP mataging Y Bow iad fermdaeROLady map of
the devices within tha netwrk;, and 3 b. determ ning a best route for the
dat a f | A0Sk oRpsrations briwesrethe sleBicegyon ghe ngiwork. sWhem smagaging theaflow ohidatad | s
claim4 8 .85 EEQE ~ ' hgatdat a2 flow ng
bet \/\/eenth% E%&ghg%%%é?ﬁ‘ﬁé agg\e;#%gﬁs@an utggg?é}iggré%é}blr‘\l?gﬁﬁn%rope?ﬁf orma.,, if 3
t r ecessiadgpenders of Tircoprratingdsyawmchamgresedi n cl aim 5 furtkzer conprising the

step of provj, ding 2 an Interfaceg to.a reget through whichthe k to be
conpl eted i s1% f&gt“éﬂ‘.agﬂl\%_fﬁfﬁ"@ﬁﬁg’@'lcﬁ protocol g ;‘ge“l"ﬁé’_(géhﬁ e net hod
as cl ai 194d-1995 Gud eArifonihik.c TH ofdae td il RbpdTP dimhanit A8Yic® A8 BBch 8ERot

interface data to an apgﬁl ication (48) and responds to user events fromthe
appl i caPlpgging upyo the usep devigh tho applisatqngjand deviges negd e beviveare phohamees ot wor k
is an | &E ' : k | ' im?7
wher ei ngf %ﬁg?ﬁ? ?-gFg%%%P%w(% {r'eis?%glga{a ﬁn?a%?ng{ e ggi\’/?g{e@glﬁg&legbé

downl oaghedthe event maagercd? isercsponsiblecfou irifomming the afipdicationk @dd dsvicésafliated i n

clai m 7 el ¢l il SOl SR B fod f9I595S, ) 'schding out bus reset

notifications and providing complete information about how the environment has changed.

The media manager also provides topology maps and other environment descriptions to
the applications and devices also through the bus manager 70. The topology map
illustrates the connections between devices within the IEEE 1394-1995 network.
Information derived fromi the topology map is used to build a human interface which helps
the user understand how the devices are connected and how certain features may be used.
The application service modules 60 provide a level of sarvices between the hast
operating system 58 and the application 48 in order to provide basic functionality for the
application 48 independent of the specific operating system being used. This functienality
includes providing memeory allocation and disposal routines which are more robust than
the basic functions available in most operating systems and providing device configuration
and control modules which are self-contained, stand-alone modules for providing all user

interface and interaction management when invoked.
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s execut ed froma native environment |w thin the
g%é%Wt hod as clainmed in claim7 wherein the contr ol %%9?5909490
(56) r in a local device and is uploaded to a host de
execution. 12. An apparatus for controlling operation of a‘né ﬁw%tion
bet ween a network of devices coquEﬁrlm ng:..a. an interface circuit (26) to
communi cat e THE trposRest #flsptation me sﬂ&mw#ewmn%msﬁmawadmerfe?e ircuit

(22) CoPhdfed Qo3P mlohfet 8GR Gb itk biplicafah 42 1HlGh £ELeIUE ARRIANR, 8l e devi ces

and subdevices wthin a device requl for Conpletion of and to
i nst r ugrotbérd cammsuwt@:m@umeboamcwwmtmﬁt GTheoinfsieal glesipe andisk

e Biod S BET Lt B2 P 680 PrBaiEnyt apbbigeipacry 2t
cl ai megperarieg aymﬂ%rdhue&thﬁbci@grpmsmr@da tplrentiak ithe/ IREE ¢394-1995 functidres ( 56) ,

each representlng a device in the network, wherein each control nodul e (56)
i ncl ud@é’a‘@ﬂfa 'thtaPB'écaSP"éscorrespondl ng devi ce and any subdevices within

the cor eSpandiriichif fishefer Pftrdrtd! AL pHAGH GhiLntiBR ifickillcs the DML 86,(RO) ! S

r esponsi bl e t he eV| ce. - 8 002 14. The apparatus
as cl alapwbauun tsbmemrﬁﬁdtﬂcsr 60hend &mrqysﬁem lnyeldntorfacenfon dGBE 1394-98P% by« 0)

coupled to he G ol circuit nt.erface .ci Loy '
conf i gLPF% (?r%‘ﬁ&ﬂt{\yh‘etm%ﬂﬁﬁ’i%}‘ ?ﬁ“d% ?&W‘Pﬁ?ﬁ PR ﬁlé‘t%r k and
det er mgpp ﬁl&uan g sillr tirBuriidte Shaipall bpieReioigRIbehiie WhEH efunehieatiipvwitles and
subdevi ces X anal yzing the topgol ogy map. 15. The apparatus_as clainmed in

clai m the 6 @ﬁé@tﬁ#ﬁ‘?’bl“sdﬁ"pdﬁf’tﬁ singls PESTAEEE inTiaey MRonvert t he
data flg W‘:Hg.t;% h#ah e ﬂ&uﬁﬂrsbﬁr’i& xﬂ@&iﬂ&eéo aﬁ@@;&de&l GAIP alshluge & PrOper

f or mat er si o I'S necessary. The apparatus as clainmed in
claim k&xglhmogrmmhem@tfﬂmk is an | EEE 1394 serial bus network. 17. A

Gevi oes. con POt gopacen dfe afpestibe AP ARE iRt h FGRCa R )" o,

each detiewhidhirbfddaitions K11 thé ethel eorh e kénsofdhé erchfi€uricntithides t he
capab| I |t|es of the device and any devices within the devlce and further

wher ei rmedie msgngar latfsmunlihe 5’53’°’Fts‘nY"é§§’BGn Fopthe sompletion ofa mgjortyaf fieyi ce:
b.
b %ﬂmﬂ, 4 cach quesﬁgﬁﬂ%%oﬁ%wﬂpc&nﬂiﬁﬁ&tﬁ RA@UAD NS B6hnkaRd am,cb@on

conpl et'e
service modules 60 which are present via the local messenger. For the times when it is

CAN U e s st

-1
m

necessary, the application 48 has access to the lower Jevels of the architecture through the
host operating system S8.

Upon startup of the client application '48, the client application 48 must initialize
and register with the media manager. The client application 48 initializes the media
manager in order to makc sure that the media manager is up and running and ready to
serve the application 48, The client application 48 registers with the media manager in
order to give the media manager all of the necessary information for interaction with the
application 48 and to register itself with the messaging system. When starting up,
generally an application 48 must make sure that the host operating system has been
initialized, that a8 minimum level of services are available and that it has the necessary
amount of memory available to run. These steps are performed for the application iy the

media manager after the application 48 initializes the media manager.
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dSanTi NI Ng_appr opri at e devi ces and Subdevi ces required for co 5‘"
%Q?%E’@PM-@O%‘&& ching the control nodules (56); and d. conpl etirig e[iq,?gbmgo
task bPATENE ucting appropriate control nodules (56) to provide

i nstructi'ons to the appropriate devices and subdevi ces. 18& ﬂbﬁ( :@tu%)d as
r

claimed in claim18 further conprising the steps of a. det t he

appr opri at e Wher gtegingny, 8 ¢hidetvdppbicatinet8civllows thoystepsaillustidted inothe fwpl et i on
of the task.wand - 8.:N.O VLU b. form virtual dewices from

avai | aSPER SERBGT Seothsr sPhes s scaeyin Al HEeRE 1ot i $HE BREL T on of
the t as;Fpmntmanannmmh AcelidledhfRes Antheprolfyd embodintentof thelpreat | y
avai l ahle. 19. The nethod,as, clained_ in claim18 furthey copprising the
steps drvensan th annligatpn Ritaligss Herordis mapases Sy reakingthe !Ieélvww@sc hd
subdevi ces. 20. The nethod as clained in claim19 further conprising the
steps of a. obtaining a topology map of the devices within the network; and
b. det er mi nieng=8Misinitializee for the data flow by anal yzi ng the topol ogy
map. 21. The nethod as clainmed in claim?20 further conprising the steps of
a. determning if conversion of data fl ow ng between the appropriate

devi ceswnélintidlided, the mddfe MRAAKRSH Wil allecte the reodedy trhdifody@ddybtamf | owi ng
between the appropriate devices and subdevices into a proper format if data
conver SEHFS 40 SUROESHE $rPBeAtiond8- net hod as claimed in claim21 wherein the

network is %ér%ﬁamﬁp%g%@heﬁﬁsmﬂﬁg% E‘Ug%?ft Afle 3PRRGALE'I3

f
control ling operation o conmuni ¢ V\e/éen a networ Kk ct}?gndevi ces
conpr i segigtersawitla thel medik imanagér atdlhe stop 1Ahd Thissst¢pb6i) regatimngeyioasdd i ng a

device in.the network . i n.each conturol |l e (56) i.ncludes,.
capab, 1PPlicio S S vile Bsr it e Ra i tpeay iRy BT 4 HRe  ne
COr I es RRdHabAOwiiENdc@sin Rder tb Iprdleely WPt (hetdpplicatiohrasl Ferixa@pledthe | S

responsi bl.e for control of the device; b. an interface_ (30) configured to
communi“Palication48 must pEevide, tecaddress of 8 jcallback routine for notification of significant

events related to the environment, including IEEE 1394-1995 bus resets, asynchronous
transaction completion and triggers when memory buffers have been filled with a specified
amount of isochronous data. The step of registening is completed by the following

instruction:

SonyErrorResultType SMM_RegisterCliont (SMMClientidentifierType* the
ClientID,

SMMBusEventNotificationUPP clientBusEventNotificationCallback, void*

clientBusEventCallbackData);

+ The parameter theClientID is a unique identifier created by the media manager for the
application. In future communication with the media manager, the application 48 will be
required to pass this identifier back in, such as whea it is closing down and unregistering
with the media manager. The parameter clientBusEventNotificationCallback is an
appropriately formatted reference to the callback fumction that the application 48 will
implement. The application 48 is not required to implement such a callback functiord if
the application 48 does not need to know about dynamic changes which mway accur to the
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o.bé canpléted i s requested by the uSer throughthe interface (3Qya ~ARAAAG,
0?'Q%"épﬁgDNE’I—!MB@D’EIVQ22) coupled to the plurality of control nodul e?%é@gpgd‘%
the nethATENANd to the interface (30) configured to determ ne appropriate
devi ces and subdevices required for conpletion of the task b§ h@\/c?@@@
31 - 0O NO V 2002 the control nodules (56) and to conplete the task by

| NSt 1 UChdtRBdkaHVirBRfbR! EIf e igplibatioaidl 86es(dul implemRhOtkifiealibask fuigtibigns to the
appropri ate devices and subdevices. 24. The apparatus as clainmed in claim

23 wher tem thenpplisationovilkpass i NIL viye fr dhis paramidtnes if the appropriate

devi ces and % ' I SRLE e task
an\(;I forns vi%a g@?ées@ﬁ?&%@%ﬁ%ﬁ%ﬁ%&%ﬁﬁ%ﬁto cg%@géﬁdﬁg t ask
when t h48 wilb raice ateessl dw ircthe caltohckurbuting. ciyormzally, Hos value mgHtbieya poiniiet tibl e.
25. The ratus as clanmed,in,.claim 24 wher.ein the cqoptrol. circujt (22)
"ot ur hEIORE SRR Suctb it w e e medie MRt iR Yoken the, elibatk BBl dhi o ¢ he
net wor kyilPgass Thie vaRie¥adk WS iheSliehdppiidatioh 44, aliGwifz the Eag RdatioR ¥B'th $hadd a bus

manager circuit (70) coupled to the control circult ) configured to
obt ai n ercesEel ptargs arotherapawpria®sdal-t hin the network and to determine a

best route f e ' ; Y : e

appar at us as?((gz fé’?grlgg?ﬁb% sglpgsl?% %}%@H\Aﬁ%}r%dlhnr\ﬂte #ﬁé%%?ﬁ%ﬁ%ctf‘%ﬁﬁ&ﬁ%)m, s al so
conf i gumast dls implement thédeotifidation callback fuetivwe aisingltbe fglpvdpg interfacdevi ces and
subdevices into a proper format if data conversion is necessary. 28. The
apparatus as clainmed in claim27 wherein the control circuit (22) is also

confi gured tgastdRRIPSMPERsBRhNGHHALAMBEPBH(Vod*BlentDftas t 0 access basic
functionality of the devices in the network.29. The ag__parat us as clainmed in
|

cl ai m 28 whebMMBeskvenidpe brsEyeniindicatery SMYBushvwptResh et noni t or and
record user activity and to create custom user-defined actions. 30. The

apparatus as clained in claim27 wherein the network is an | EEE 1394 seri al
bus net wor k. The parameter cliéntDatafis theleHenfBlisB¥ent@alttckiDataqfararmetargthatge agper at i on

of and cottxmuni cati on hetween a twor k of ] )
passed {rrxuto ﬂcxe reg?stra%on nc?lon. %e parameter busEventIndicator is an enumesated

data type which indicates what kind of event the application is being notified of. The
specified events include a bus reset, when a device is plugged into or unplugged frora the
network, the completion of an asynchronous transaction and when a specified buffer is full
during an isochronous transfer of data. The parameter busEventInfo provides a data
structure that contains refevant information for the particular event.

After completing the step of registering with the media manager, the application 48
then will obtain the available DCMs 56 at the step 146. By obtaining the available DCMs
56, the application 48 will know the other types of devices which are coupled within the
network. This step is composed of a series of sub-steps. An iterative callback moddl is
used as the method of data transfer for transferring the data to the application 48. The
client application 4R first gives the media manager an address of a callback function The
application 48 then enters a loop and repeatedly requests inforrnation about the next
module from the media manager until there are no remaining DCMs. The media manager
prepares a data structure with the necessary information and transfess it to the application
48 via the callback function. Once the information about cach specific DCM 56 is
received, the application 48 then copies the information which it requires. This process is
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AN onprisingT "a. "imai ntaining a =/ vila="avi auvuiiic iil cc . T
?bmhmomwma INL1t.LCt1! 1ttG l:Ultt~J) nodul e includes P§e0°9909490

capabi | pATENTOf the device and any subdevices within the device and fut~t~r

wherein the control nodule is responsible far control of the&mV:QQ?

providing an interface to a user through which a task to h& Ve H S

request gghedtyd UhEl 4561 the GvaildEDOMY 5@ h@RPbRR rré@ﬁ@d@ih@%?pﬁéﬁoﬁ%bﬂew ces
required for conpletion of the task by searching the control nodul es,

wher ei n Within an piteragte sxabogdineent of theopreseafinyeations theeclianb applicetion geeruptheopri at e
devi ces g%;% vaj f onpl.ef i 0] tlﬁlﬁ nd d. conpleting the
t ask bys)lﬁgcg‘%r cu?hgéqzlgg%rn parfl?a({intdgc Egg"rz]"t rgfﬂ}en‘gv&fdﬁet 0 p? 8@1 de instructions to
t he appropri fhepattrredaallbamk Hudtidevwhich the &plicdtion 48 trusttingyl&nedtas obtth i n

claim3[ fur r L Si conitrolling data how between the appropriate
devi ces{hﬁrﬂyaé{}'g‘agmgé. ‘%@’.%“fﬂés W4 as clained in claim32 further
eanprisin~: a. obtaining a topola~! map of the devices within the network;
and b. determining a best route for the data fl ow by anal ysing the tapotogy

map. 34. ' f heoid@eviseinfeCalibarikRepting(veidfysed2ata, FNMDevicshslexTypey:  a.

determ gé\@&m{ﬂ C%&W@&Qeﬁ@cﬁﬁ%ﬁ&%é)g bet ween the appropriate devices
c y; :

and subdcviccs | s nécessary; and converting the data fl owi ng between the
appropri ate devices and subdevices into a proper format if data conversion
i S necessary. 33 -~ N 0! 0?2 3~.. The, net hod claimed, i | ai m 34
wher of 10 EAABEIRS HREPatLs he-eRiback Snction 1 U6 Teeie CABPRESEE A BANETR s

| “or copferatdia Rn@Re adll it apPlicatich 4 MTHO bsiAichfidh PSWiB ABfiAe tebWATditaOf
devices conprising: a. a plurality of control nodules, each rcprcscntin~ a

devi ce Eyuctre allocaiethe memonefar angof thesp srustunes god passibe addresscafdh®i | i ti es of

a corrc ~ n i’ evi ce
nd fur PRCRE RS b AR Sed Vool Ay € Bl anlt bR 135 CARROR ot ™)
devi ce; altowiag thenapplication 4% tof acgessattatt dete strocture dart the putposa of eepyingvher ei n a
t ask toH‘?.e c%nBI.eI ~.€ is requested by the u..wer through the interface; and
c. a coMieTRUeR Mt coupled to the plurality o' control ntadules, to the

net work and fTRe ph@mbtel AeviodiadexCoNtht Gumnindk tfonctioh 8§ HeNRIGOPAAPOS eCodfeVi Ces
and subdcviccs required for conpletion of the t<~sk bﬁ/ﬁsearcm ng the

cont r ol “hishdhy aprlication 48 sRisTPO YA R Infaapation abput the availableaBEMpe-atke cont r ol
modul esdo8 iPHOVIdIE by thé Bﬁﬁbézom‘}agaﬂlp DD 56 P Frngt é’thtcﬁﬁa?ﬂ:g BRHPYPVI cew,

wherein the contra)“circuit also determnes if the appropriate devices and
subdcvi 8espplicationrd8aintthy calibark ficton & that drepdpplicationod8 ¢dwesavediis and forni s

virtual devices, fro i l.abl.e. suhdevi ces .t 0 et he. t ask.when the

b bpr opr PAERERE 3ok FUPKS A iGoRHR{E %R 1 B TR Siionn s g8 ' T
appar at uglué$s wdefiil rie dttich callsaionthd edhemenaped By thixodpplicdtionl 48; whisn iisqubdirig her
configured to cqgtbgiMd ti{qea&ll aw bﬁéqw.e n tae devices within the network.
38. ' f h&boyh3PEEHE 2 Wetlditione fig mdey valne PR be daed Mber gl °manager
circurt ta%;gﬁgﬁ%:?ﬁis at hhﬁyﬁ@'thﬁfx Qisafﬁeﬁfristllatﬂer A GRsl hfgik.& Or 8iakainBetad tivereP! 09y

map of | and to determne a best*route far the

evices within e netwo

dat a f| Hw nefwerke| The-appljcation 48owdl Benp thigindex value for each DCM 56 within &
dedicated field in its private data structure. '

The parameter devicelnfo of the callback function is a pointer to a data struciure
labeled SonyAVDeviceRec, in which the media manager stores the DCMs 56 for retcieval
by the application 48. The format of this data structute is known to both the applicstion
48 and the media manager. Once 2 DCM 56 is stored within this data structure, the
application 48 will then copy the appropriate information from the data structure to its
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A apparatus as chinmed in claim38 wherein the control circuijgi

Oécg)orﬁ ?ggggﬂytmgoow@rt the data flow ng between the appropriate de\}?stzggggggggo
subdevilﬁmﬁrmto a proper fannat if data CariverSipn i S neGCSSary. 34 --

c, ~—~ Uv ~T~UL 40. The apparatus as clainmed in claim39 w_tgrgiqn,the,
Control circuit is also confifiurcd to inplenent pre-dctincogaﬁmrﬂl%

| oW NG W hivate daeCRuSuRASTRe 8ath ik BR| Sony AODelibER el i REified th Ta: et war k.
41. The apparatus as clainmed in claim4d wherein the control circuit is

al so cobdlewured to nmonitor and record user activity and to create cu, ~;tom
user-defined actions. 42. The apparatus as clained in claim39 wherein the
network is an | EEE 1394 serial bus network. 43. A nethod of nanagi ng the
operation of and communi cati on bet i&&BLERIplurrdlity of ghy~ical nedia

devi ces coupl eﬂ t_vi a %chg] ttyni cation bus far conpl eting an audi ol vi dco
operation orYEEA STHET BRI EREL T muni cati on, eonprisin~ the stu~ps ot: a)
identifying sub-dovir.~ within at |east one of said plurality oi "ittcxlia
devirxs; b) dabefmhpi ng W uch ofg.qaigl medi a deyigoBe.akihsald identified
suU-devi ces arcC aPpr opriate for the cqggl etion of the audi o/vidco opcratYOn
or comuni cat¥ e Mher ei n vi rt udFCE¥RE®es arc formed from avail abl e

sub- devi ces idNwvpprieMoteReTHRdi ZogoiModdeRereacenot avai table for conpletion
of the audi o‘{nyi%g@g gperati on or & ni cation; and c) instructing the
appropriate nedi a devi ces and virtual devices to conpl ete the audi ol vi dea
oper ation orWwEgnkioRg cation. 44. *#E&d%et hod as clained in claim43, further
canprisin~ the step of maintaining a control nodula (56) for each nedia
devi ce upl to,the. b wher el Netkh |, podul e (Sb) includes the
capabi | f%"%&%}‘"?"ﬁ £ °&¥%a%5‘é‘fﬁ‘§ﬁ§kan%mgﬁ§8§$ﬁg%a%@?ces within the nedia
device and further wherein the control nodule is responsible for control of

t he medi a deyj ce and. t he .syh-devi c,. ew. w t.hi dia devi.ce. 45. The
met hod as cl %Wﬁteﬁpﬁﬁl?ﬁqﬂd?%mw“@fgm %16 afqigoﬁsgﬁn%'?ﬁxgﬁtarol li ng
dat a fl gwiket e iddntifcrBdised BE MeCApliaatibnsas Wwherdour 1 Svantst (ol donilmdiicutalevi ces.

35 - ~ ~ ov Zooz 46. The method aw clriined ul claim4S, further

car npri Withg PeM 3¢ epyhen the) applieation; 4RyrequestiSoeRs %FB ths media AL devi ces
coupl al r:&%d%a%cfﬁcmep) determining a bell route for the data flow by
anal yzing t topol ogy map. 47. The nmethod as clainmed in claim4~, further
conpri si ng t Blke pwrametst bw’\?ﬂnéﬁﬂbhgﬁ 2 yelug achichr changespafiss eagte hus 1eset A80Pr i at e

Toea IRAe? Ean0 B0 RS GOl el Uddo BB VR efthid R Smflith bbéia e
bus and the connected devices will change. Each time that the IEEE 1394-1995 bus is
reset, the value of the parameter busGeneration is updated.

The parameter controlModuleReferonce is a reference to the DCM 56 that is
associated with the specified device. This reference is used when the application 48
requires the media manager to act on its behalf in ransactions with the module.

The application 48 will next request that the media manager generate a list of’
available DCMs 56 and the number of modules within that list using the following

function call:

SonyErrorResultType SMM_FindDeviceControlModules (SMMDeviceListRe  Type*
theDeviceList, unsigned long deviceAtributes, short* numAVDevices)
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8o BREqMET hod as Ttlai ned iln claim47, Turther conprising the ste Coana
O%I’B%SVIEQIGBQNXI‘MSQQWIQ ace to the user through which the audio/video g{)%frogtglggﬁ@o
to be RAFEMTed is requested. 49. The method rxs claimed in c§mNEB/ 2002
whe, ~rein the control nodule (5C) provides user interface data to an
application {48) and responds to user events ftomthe application (48). 50.
The netTiedpasmetenthebDdvicelist intlndekOthe alidveed wheraithe lHarofisviitatile DCNMISG isncl udes

an | E~( 13 iﬂie~-it~.l bus. net hod as cl aiJ ned j.n clai,n 49, wherein

51.. Th
the corf9rs aﬁﬁf@c{véﬂwgﬁrw@sbxﬁwﬁ drBramagss, Lhe application yalldeoawet tv a

host  deyéf Safigtle @F 6N typRknd Tass AR sARREE 8F et { RlablkOBIhR! fih&ifhnt he operation
otand communi cation between a plurality of phg5| cal nedi a devices coupl ed

vi a a conmuriheapargnctpdeviesAdwibpics includes #aa1 of bitwise floge whidhohe epplivatiem/ vi deo
Gt g et B e BAA SpB610 BEVAsd Rt BERaRl Blcled, e exffpofiPHIME O 1
ke s SR o o

et ex m WeR, ot g valias arermper ed i twBds sl lice e i Rl o

devi cesgedfdes ﬁi%@ﬁ%’g;fﬂea&ﬁeﬁaé"bcfo?@ﬁﬁqw hﬁc%&ﬂf gﬁ%l&ﬂg_ﬂgﬂe l‘}g'eq-hgper ation,

wherein virtual vices are formed fromavail ! Ices if
appr oprapplicatiopdiSacaiespeeibsthat therlist incingdgiallaidensifiabBodayices,panlp devcdsthat

conpl etion of .the.audi ol yvide eratqd on d.knstructing vig . saidjnterlace
circui t™ ?&)anflhe a r°8§’r %ﬁ%&%@%iagéfggﬁc‘eg%ﬁgaﬁ PFH&H" \W?‘c’)}é 'F'\}edcorrpl ete
t he audifdby onlganageng d¢viass. or conmuni cati on. 53. The apparatus as cl airncd
in claimb5b2,_ further conprising a, ralit f conotral dyl es (.56), each
representi ngW%ﬁFfam&%@@évgswﬁﬁﬁw h“’t'ﬁ'@"q’ﬁf@?m égll‘)l“ g’égﬁt g"&ﬁt‘sr ol
nodul e fefded tAhe! USNicAAoPAR] Thb lapSlicatiod B vk chxﬁhﬂsem@@ﬁ?pg@u vidBeydevi ces
within the nedia gﬁe@}ce and furt gr whereiiz tﬁe control nodul eo(SG) i's

r esponstfihe ittratiotdonpr to obgain theeDEMS 6. devi ce and any subdevi ees within the

medi a devic 54...The ara S ' i n cl.aimb~., wherein,the control
Crrouit (22T el Rh kg e B el iacdel dafslhal el Bl L1000 Tn

Sub- deviepeatedly till thenmedia nibu g amtil fife. infoimBatigiped all s tiasDCMY §Edhithia the ai m 54,
further,go risipng.a bus mang er . circuit £70 .cqupled to the control

circui tig3® b‘%‘ﬁ‘ﬁ‘gt M??@Pﬁ?seﬁg’é‘géﬂt‘ﬁ }%8&1 th P‘Q%‘)“F‘S‘E 485?%‘1“’”’%“%*&%%‘& ogy nap
of the gRgwmgdaMitgas coupled to the bus and deternmining a best route far

data fl ow betwc; en the appropriate nedi a devices and sub-devices within
medi a devi ces by anal ysing the topol ogy map. 56. The apparatus as clai ned

in claimb55, SShVELSR ﬂ;?gl 'r@ggj’ rts the data

fl ow ng between the?%tp_prgglﬁl esrrhggi'a. g\’l‘%ééntgéc%dgf&%evi ce:; within

medi a devi ce(SMMbDeviselistRefTypedh¢Dévivelaat, S¥IMDRavicelndexEypd whichBeviegessary.

57. The apparatus,as cl ai ' | ai m.56 Gl n_said. comuni cati on bus is
an | EEE 139&‘“&5‘?‘5?"%?“@?5 ‘6‘8%‘31‘???@%‘%1&6?%°ﬁg€? in claimb5G,

wher ei n t he heDéviedLiCalbackF{ndBdn,ivoid emsedga)r e defined actions al |l owi ng

users to access bafiic functionality of the nedia devices coupled to the
bus.

Y. VON:EPA MUENCHEN_06 i 2o %= U . 1y.00 - Gt o o e

The parameter theDeviceList is the list reference that was retumed from the function call
FindAllDeviceControlModules(). The parameter whichDevice specifies which of the
DCMs 56 that the application 48 is requesting infoimation about. The parameter
theDeviceListCallbackFunction includes the prepared callback function address. The
parameter userData is a reference to an application-defined data structure. This referonce
is passed back ta the application 48 in the callback routine and the application 48 will
then transfer any needed information from the media manager to this data structure.

<24 -

SUBSTITUTE SHEET

AMENDED SHEET



\ON EPA MUENCHEDN vb v e o

—_—rt mmw wep=e Y # e wn -

02-0@2%@&@9 The a|dpar atus as clainm m:d in claimb58, wherei s 6@9909490

contro 2) marutars and records usc.~r activity and creates
custo dc~ned actions. .Ay9. A&

| . AH . As. A" . A& AH@ . A9( . AY. An. A3e. AF, . A ?U %ggz
?
A{ AAQAXRAQL%&EgEm t'::rrc s'.:eqhence o%ltﬁe sAtEp léb\ gbéﬁlethéqgalfdblc B&Ms( stc A9
['3zu ngho&]&J’a] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a
] ca]ca 1’3 cal ca] ca] cMa] ca] ca] cal] ca]c(a] ca! 3BQ ' { ?*, x57;
Grh?~yt ni d_ZU] ca] ca] ca] ca] ca] c”a] ca] ca] ca] caU] ca] c( aU] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca c( al >[2Cdk}"d$% "H(())))) *o**++t +z
uoje [V]]ca] ca]ca] ca] cal] ca] c&al] ](':I‘gfé:%]]szca] ca] ca] ca] ca] ca] cal] ca] c&a] ca]ca] c
aJca] ca]ca]cal] c”a]ca]calcalcalcalcalcalt++(,,,8...,///5011VM333MAA] 4i 445i 55
61 779r §9MbevicerigiRgnipX] | | ca]mdeda) Rt BUlGa) cal ca) cal ca] ca] ca] cal] cal] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]cal:

; J <<=l 22 RPD@RIRBB, CCC7ENEEF FFGHH@ | | wr mhe™ Y] ] ] ] ca] ca] ca] ca]ca]ca] ca] ca
] ca] ca] ca] ce T 8yMafindlPaficcaneaMetlesthtieD isf] % P} ¢ &lneasiyeitiesa] ca] cal cal
cal 1]l DKKKV\LLNpIVWI\/} MMVONNNKPPP+Q QQORS i§pAkf a[ V] ] caU] ca] ca] ca] ca] ¢

al ca] c'ﬁ]‘l?%’fﬁ]“%a] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] cal ca
]c(aU]E‘,a]caI , . b5 j_r “qffggaieiiiii{upje [Ukfa[ VU ca
] ca] ca] caU]%“a 9&&? c@%%%&gj cal] ca] ca] cal] ca] cal] ca]ca]c

a] ca] ca] ¢( atluﬁ)e@i mceControNoduleIterator ro svige die
11111 W (O G SoGelebTito ek b (RIS GRVDEvisetiacpy Co V] €. | KT af VOU] C4

UV] caV] cay ca ca] ca] ca] caV] ca] ca] ca] c a] cal ca caU] ca] ca] ca] ca] cal] ca] caU] c
a] ca] ca] ca UV] catviisap] €0, abaad famcAvBevces;~lvoptt) 8

&(.zuojd_YTje [ Wkfa[]caU] ca]calU] ca]cal]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]calc
a] c(a] c™a] cal] ca] cal] e SMMcGaDayaeQdviadoduisiifocigePevisklGsUloom . @Unpr df uw
(U{4>RTW | oyt ni cAXSkf] caV] ca] caV] ca] cal] duPeviadinboiplibagkc gaVDeviceList);

a] c™a] cal] ca] cag! cajlca]l; c%} ca] caU| cal ca] caU] ca] ca] ca] c(a] cal] ca] caU] ca] cal]c
a L{?K| voi d YSi WgkdaV] ca UV] caV] ca
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3 module (56) includes the capabilities of the device and any subdevices within the device
4 and further wherein the control module (56) is responsible for control of the device.

3. The method as claimed in claim 2 further comprising the step of conteolling
2 data flow between the appropriate devices and subdevices.

1 4, The method as claimed in claim 3 further comprising the steps of:
2 a. obtaining a topology map of the devices within the network; and
b. determining a best route for the data flow by analyzing the topology n:ap.

5. The method as claimed in claim 4 further comprising the step of convorting
the data flowing between the appropriate devices and subdevices into a proper forma, if

necessary.

6. The method as claimed in claim 5 further comprising the step of providing
2 an interface to a user through which the task to be completed is requested.
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(48).

8. The method as claimed in claim 7 wherein the network is an IEEE 1394 serial bus
network.

0. The method as claimed in claim 7 wherein the control module (56) resides in a

remote device and is downloaded to a host device for execution.

10.  The method as claimed in claim 7 wherein the control module (56) resides in a

local device and is executed from a native environment within the local device.

11.  The method as claimed in claim 7 wherein the control module (56) resides in a

local device and is uploaded to a host device for execution.

12. An apparatus for controlling operation of and communication between a network
of devices comprising:
a. an interface circuit (26) to communicate with the devices within the
network; and
b. a control circuit (22) coupled to the interface circuit (26) to determine
appropriate devices and subdevices within a device required for
completion of atask and to instruct the appropriate devices and
subdevices to complete the task, wherein virtual devices are formed from
available subdevices if appropriate devices are not available for

completion of the task.

13.  The apparatus as claimed in claim 12 further comprising a plurality of control
modules (56), each representing a device in the network, wherein each control module
(56) includes capabilities of a corresponding device and any subdevices within the

corresponding device and further wherein the control module (56) is responsible for
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& ()-!"03ML0% H& dppamidé@s claimed in claim 13 further comprising a bus manager circuit

(70) coupled to the control circuit (22) and to the interface circuit (26) configured to
obtain a topology map of the devices within the network and determining a best route for
data flow between the appropriate devices and subdevices by analyzing the topology

map.

15.  The apparatus as claimed in claim 14 wherein the control circuit (22) also
configured to convert the data flowing between the appropriate devices and subdevices

into a proper format if data conversion is necessary.

16. The apparatus as claimed in claim 15 wherein the network is an IEEE 1394 serial

bus network.

17. A method of managing operation of and communication between a network of
devices comprising the steps of:
a. maintaining a control module (56) for each device in the network, wherein
the control module (56) includes the capabilities of the device and any
subdevices within the device and further wherein the control module (56)
is responsible for control of the device;
b. providing an interface (30) to a user through which a task to be completed
is requested by the user;
C. determining appropriate devices and subdevices required for completion
of the task by searching the control modules (56); and
d. completing the task by instructing appropriate control modules (56) to

provide instructions to the appropriate devices and subdevices.

18.  The method as claimed in claim 18 further comprising the steps of:
a. determining if the appropriate devices and subdevices are currently

available for completion of the task; and
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19.  The method as claimed in claim 18 further comprising the steps of controlling

data flow between the appropriate devices and subdevices.

20.  The method as claimed in claim 19 further comprising the steps of :
a. obtaining a topology map of the devices within the network; and

b. determining a best route for the data flow by analyzing the topology map.

21.  The method as claimed in claim 20 further comprising the steps of:
a. determining if conversion of data flowing between the appropriate devices
and subdevices is necessary; and
b. converting the data flowing between the appropriate devices and

subdevices into a proper format if data conversion is necessary.

22. The method as claimed in claim 21 wherein the network is an IEEE 1394 serial

bus network.

23.  An apparatus for controlling operation of and communication between a network
of devices comprising:

a. a plurality of control modules (56) each representing a device in the
network wherein each control module (56) includes capabilities of a
corresponding device and any subdevices within the corresponding device
and further wherein the control module (56) is responsible for control of
the device;

b. an interface (30) configured to communicate with a user wherein a task
to be completed is requested by the user through the interface (30); and

C. a control circuit (22) coupled to the plurality of control modules (56) to
the network and to the interface (30) configured to determine appropriate

devices and subdevices required for completion of the task by searching



10 10#dEB@'! 10! '!109%& ()-3

"109&' ()-3yGLO%&' ()-"10%& ()-S: 10%&' ()-y1l0%& ()-Tuj @' 100F+10%& ()-

10?109’ ()-8-109& ()-!,Z"109%& ()-,Z"109%& ()-T:z[<j _@! 10fL10%& ()-:
109& ()- & 109& ()-!COF+10%H& ()-!Cl F+109& ()-! YOF+109%& ()-: bpydE _@!

@ |

1" SF" 1098 -1SF"10 I f 109&
0>10%&- () (§/8 109%&'’ tﬁs fsﬂ/awé)l es i%@«%g%{ yo ¢9m1]17 t?&%e)taské@pftwre@u 10!y

"10%& ()-1y

appropriate control modules (56) to provide instructions to the appropriate

devices and subdevices.

24.  The apparatus as claimed in claim 23 wherein the control circuit (22) also
determines if the appropriate devices and subdevices are currently available for
completion of the task and forms virtual devices from available subdevices to complete

the task when the appropriate devices and subdevices are not currently available.

25.  The apparatus as claimed in claim 24 wherein the control circuit (22) is further

configured to control data flow between the devices within the network.

26.  The apparatus as claimed in claim 25 further comprising a bus manager circuit
(70) coupled to the control circuit (22) configured to obtain a topology map of the
devices within the network and to determine a best route for the data flow by analyzing

the topology map.

27.  The apparatus as claimed in claim 26 wherein the control circuit (22) is also
configured to convert the data flowing between the appropriate devices and subdevices

into a proper format if data conversion is necessary.

28.  The apparatus as claimed in claim 27 wherein the control circuit (22) is also
configured to implement pre-defined actions allowing users to access basic functionality
of the devices in the network.29. The apparatus as claimed in claim 28 wherein the
control circuit (22) is also configured to monitor and record user activity and to create

custom, user-defined actions.

30.  The apparatus as claimed in claim 27 wherein the network is an IEEE 1394 serial

bus network.
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31, A mcthod of managing operation of and communication between a network of
devices comprising:
a. maintaining a control module {or sach device i the uuwmn, wiicréin il conirul

module includes the capabilitics of the device and any subdevices within the

devicc and further wherein the control modulc is responsible for cantrol of the

device;

b. providing an interface to a user through which a task to be completed is requested
by the user;

C. determining appropriate devices and subdevices required for complction of the

task by scarching the control modules, whercin virtual devices are formed from
available subdevices if appropriate devices are not availablc for completion of the
task; and

d. complcting the task by instructing appropriatc control modules to provide

instructions to the appropriatc devices and subdevices.

32.  The method as claimed in claim 31 [urther comprising controlling data flow belween the

appropriatc devices and subdevices.

33.  The method as claimed in claim 32 further comprising:
a. obtaining a topology map of the devices within the nctwork; and
b. determining a best route for the data flow by analyzing the topology map.

34.  The method as claimed in claim 33 further comprising;:
a determining if conversion of data flowing bctween the appropriate devices and
subdcvices is necessary; and
b. converting the data flowing between the appropriate devices and subdcevices into a

proper format if data conversion is nccessary.
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dEYNC3h.  The method as claimed in claim 34 wherein the nctwork is an IEEE 1394 scrial bus
network.
36.  An apparatus for conirolling operation of and communication between a nctwork of

devices comprising:

i a plurality of control modulcs, cach representing a device in the network, wherein
each control module includes capabilities of a corresponding device and any
subdcvices within the corresponding device and further wherein the control
module is responsible for control of the device;

b. an interface configured to communicate with a uscr, whercin a task to be
complcled is requested by the user through the interface; and

c. a control circuit, coupled to the plurality ol control modules, fo the network and to
the interface, configured to determine appropriate devices and subdevices requircd
for completion of the task by searching the control modules and to complete the
task by instructing appropriate control modules to provide instructions to the
appropriatc devices and subdevices, wherein the control circuit also determines if
the appropriate devices and subdcvices arc currently available for completion of
the task and forms virtual devices from available subdevices to complcte the task

when the appropriatc devices and subdevices are not currently available,

37.  The apparatus as claimed in claim 36 wherein the control circuit is further configured to

control data flow between the devices within thc network.

38.  The apparatus as claimcd in claim 37 {urther comprising a bus manager circuit, coupled
to the control circuit, configured to abtain a topology map of the devices within the network and

to determine a best route for the data flow by analyzing the topology map.

39.  The apparatus as claimed in claim 38 wherein the control circuit is also configurcd to
convert the data flowing between the appropriate devices and subdcevices into a proper format if

data conversion is necessary.
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41. The apparatus as claimed in claim 40 whercin the control circuit is also configured to

monitor and record user activity and to create custom, user-defined actions.

42.  The apparatus as claimed in claim 39 whercin the network is an IEEE 1394 serial bus

network.

43. A mcthod of managing the operation of and communication belween a plurality of
physical media devices coupled via a communication bus for completing an audio/vidco
opcration or an audio/video communication, comprising the steps of:
a) identifying sub-devices within at least one of said plurality of media devices;
b) determining which of said media devices and said identified sub-devices arc
appropriatc for the completion of the audio/vidco opcration or communication,
wherein virtual devices arc formed from available sub-devices if appropriatc
mcdia devices are not available for completion of the audio/video operation or
communication; and
c) instructing the appropriate media devices and virtual devices to complete the

audio/vidco opcration or communication.

44,  The method as claimed in claim 43, further comprising the step of maintaining a control
module (56) for each media device coupled to the bus, wherein the control module (56) includes
the capabilitics of the mcedia device and any sub-devices within the media device and further
wherein the control module is responsiblc for control of the media device and the sub-devices

within the media device.

45.  The method as claimed in claim 44, furthcr comprising the step of controlling data flow

betwecn the media devices and sub-devices within media devices.
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different format, if necessary.

48.  The method as claimed in claim 47, further comprising the step of providing an intcrface

to the uscr through which the audio/video operation to be completed is requested.

49.  The method as claimed in claim 48, whercin the control module (56) provides user

interface data to an application (48) and responds to user ¢vents from the application (48).

50. The method as claimed in claim 49, wherein said communication bus includes an TEEE
1394 serial bus.

51.  Thec mcthod as claimed in claim 49, wherein the control modulc (56) resides in a remote

device and is downloaded to a host device for exccution.

52.  An apparatus for controlling the opcration of and communication between a plurality of
physical media devices coupled via a communication bus to complcte an audio/video operation
or audio/video communication, comprising;
a) an interface circuit (26) for communicating with the media devices coupled ta the
communication bus; and
b) a control circuit (22) coupled to the interlace circuit (26) for identifying sub-
devices within at least one of said plurality of media devices, and deternmining
which of said mcdia devices and sub-devices within media devices arc appropriatc
for the completion of the audio/vidco opcration, wherein virtual devices are

formed from available sub-devices if appropriatc media devices are not available
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audio/video operation or communication.

53.  The apparatus as claimed in claim 52, further comprising a plurality of control modules
(56), each representing one media device coupled to the bus, whetein each control module (56)
includes capabilitics of the media device and any sub-devices within the media device and further
wherein the control modulc (56) is responsible {or control of the media device and any sub-

devices within the media device.

54.  The apparatus as claimed in claim 53, whercin the control cireuit (22) further controls

data flow between the media devices and sub-devices within media devices.

55.  The apparalus as claimed in claim 54, further comprising a bus manager circuit (70)
coupled to the control circuit (22) and to the interface circuit (26) for obtaining a topology map
of the media devices coupled to the bus and determining a best route for data (low between the

appropriate media devices and sub-devices within media devices by aunalyzing the topology map.

56.  The apparatus as claimed in claim 53, wherein the control circuit (22) also converts the
data flowing between the appropriatc media devices and sub-devices within media devices into a

different format if data conversion is necessary.

57.  The apparatus as claimed in claim 56, whercin said communication bus is an TEEE 1394

scrial bus.

58.  The apparatus as claimed in claim 56, whercin the control circuit (22) implements pre-
dcfined actions allowing users (o access basic functionality of the media devices coupled to the

bus.
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