MEDI A MANAGER FOR CONTROLLI NG AUTONOMOUS MEDI A DEVI CES W THIN A NETWORK
ENVI RONVENT  AND MANAG NG THE FLOW AND FORVAT OF DATA BETWEEN THE DEVI CES

- Abstract A nedia manager provides data flow rranagenent handaoﬁ?ﬁ rV| ces
~for client appli n Rggf rwithin:

Preferably, thest %wﬁ@ﬁ@%% Iit‘ll&g(g F? NOMOWEE 1394- 1995
serial bus nm[hDEWQESCWITHIN&'NEP%RIdENWﬁﬂWﬁe CaCh

avai |l abl e _device for providing an abstraction for a apabilities

and r equiMANNEENG THER FIQRW 481 KORMATYOR Bd T BEIPVEEN TEENDEGICBSOt ocol |,

physi.cal connections and connection capabilities for the device. The nedia

. manager

FIELD OF THE INVENTION:

The present invention relates to the field of managing applications and devices

within a network environment. More particularly, the present invention relates to the field

of managing the operation of and the communication between devices within a network

environment.

BACKGROUND OF THE INVENTION: _
_, The IEEE 1394-1995 standard, “1394-1995 Standard For A High Performance
J Serial Bus," is an international standard for implementing an inexpensive high-speed serial
bus architecture which supports botl: asynchronous and isochronous format data transfers.

- Isochronous data transfers are reai-time transfers which take place such that the time
intervals between significant instances have the same duration at both the transmitting and
receiving applications. Each packet of data transferred isochronously is transferred in its

'6Wﬂ time period. An example of an ideal application for the transfer of data isbchronously

- would be from a video recorder to a tclevisiop set. The video recorder records images and
sounds and saves the data in discrete chunks or packets. The video recorder then transfers

"eaéh packet, representing the image and sound recorded over a limited time period. during
that time period, for display by the television set. The IEEE 1394-1995 standard bus
architecture provides multiple channels for isochronous data transfer between apblications-

A six bit channel number is broadcast with the data to ensure reception by the appropriate
application. This allows multiple applicationsAto sumultaneously 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

 digital devices thereﬁy providing a universal I/O connection. The IEEE 1394-1995
standard defines a digital interface for the applications thereby climinating the need for an

application to convert digital data to analog data before it is transmitted across the bus.
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Media devices are being equipped with network interfaces allowing them to become
part of a network such as the IEEE 1394-1995 serial bus network. In a home audio/video
network incorporating such autonomous media devices it is possible that one or more such
devices will be coupled together iil a network with a personal computer, settop box or
other device including a microprocessor. Currently, there is a lack-of available interfaces

and contro! applications which will efﬁcieﬁtly manage the interaction and operation of the

autonomous devices within such a network configuration. What is needed is an interface
which allows a controlling device within a network configuration to efficiently control
communications between the devices and the operation of the devices within the network.

What is further needed is an interface which aflows a controlling device within a network

configuration to maximize the availability of devices within a network for completion of

‘tasks and operations.

D SUMMARY OF THE INVENTION:

A media manager provides data flow management and other services for client
applications on devices coupled together within a network. Preferably, these devices are
coupled togeiher 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
the flow and format of data transfers between the devices on the network. Through an
'interfacc, 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
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Figure 5 illustrates a flow diagram of the steps involved in setting up and data
“transfer between two devices using the media manager of the present invention.

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

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

The media manager of the present invention provides data flow management and
other services for physical devices within a network. A physicai 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
device includes a number of subdevices. For example, a typical commercially available
video camera includes muitiple subdevices, implementing different functionalities, such as

the camera and the video player.
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Figure 1 illustrates an exemplary system including a video camera 10, a video
‘cassette recorder 12, a computer 14, a settop box 13 and a television 11 connected together
by the JEEE 1394-1995 cables 15, 16 and 18. The IEEE 1394-1995 cable 16 couples the
} video camiera 10 to the video casseite recorder 12, allowing the video camera 10 to send
data to the video cassette recorder 12 for recording. The IEEE 1394-1995 cable 18 couples.
the video cassette recorder 12 to the computer 14, allowing the video casseite recorder 12
to send data to the computer 14 for display. The IEEE 1394-1995 cable 15 couples the
settop box 13 to the computer {4. The settop box 13 is also coupled to the television 11
by the cable 17.
This configuration illustrated in Figure [ is exemplary only. It should be apparent
that an audio/video network could inctude many different combinations of physical

components. The physical devices within such an IEEE 1394-1995 network are

autonomous devices, meaning that in an IEEE [394-1995 network, as the one illustrated in
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included within a device such as a television or a computer with display, in order to

facilitate smooth interaction with the user. However, it should be apparert that the media

manager of the present invention can also be i;np{emcnted on any other capable device

which includes the components necessary for providing an interface to the user. - In order

to implement the media manager of the present invention, each component in which it is
) - implemented will include a hardware system such as the system illustrated in Figure 2.

- The CPU 22 within such a device i1s used to execute the application program instructions.
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
of these tasks include playing a recorded tape on the VCR 12 and displaying the output
from the VCR 12 on the television 1i. The media manager of the present invention also

manages data transfer operations and tasks requested at the individual devices.
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devices. The lower portion 34 of the architecture has been designed to support the

underlying technology at the lowest levels, which allows the higher levels to support more
general modules and functional descriptions.

) A more detailed biock diagram of the architecture of the media manager platform of
' the present invention is illustrated in Figure 4. The multimedia or user-level application 48
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 prdtocol specifics and export a simpler programming interface up to
- the application 48. Issues such as timing, buffer management, bus management and
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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wi thi n FRECHANIYRE mPauley Bas- diadicye sersabisty; shenkaralduissangeiobfpasiall
i nt er f aRgssal QU RSThAL irBEC RBEIY b el dabPase &Y ALHDssh [face tile

Ranl b
user can m)nl tor the operafion and status of the network an e devices
Wit hin mmamelammklud‘ﬂgeadd@ss oﬁéq:stladltsm peantied, atdressdsfreseasand! r equest
tasks to_.be Forrp eted t o%lglh i nt erface. An exanple
optionally, a'tinic stamp for tithe-b scripting. :
. The service registry 59 includes a reference to all addressable 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
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
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 attﬁ_butes can be added to an entry. When a client
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of these tasks include playing a recorded tape on the VCR 12 and di spl ayi ng
the output fromthe VCR 12 on the television 11. The nedia manager of the
present invention also mnanages data transfer operations ang m?z
- requested at the individual devices - 5 8NOV 2002 A bl ock- 0i Qﬂzthe

- ar chi t eapplicasicof septvhesrthdidatabrarea Jerappliedtfoarspecified heeqyaebltes Ry §RkdOMd S
illustrated in Fi.gurg J. This arc 'tecéég_e is divided into a so-called
upper PoPEIVIH 1885EY 39 ety drtpbase, Budingped reswmingodt entoes shichriadter abl v

| ncl udege hRifdaREiedd fr AARBIOURAIAS Wl Affind lsbE TG 'g?{‘;@}'a{;g%’ saypROr L, across

the nmost common commercial “operating systens current The
upper pogisirp 9 32illi providd edist crfprenentosthuklieht applié@nt43geThResidah s%;mgﬁsd yi ng

| EEE 1394-1995 bus supp E and.add.in a nunber of features an

enhanc &ARARY RHRHRE 5"?‘05 %ﬁf ?/Fﬂ%‘i‘iteo“?fﬁ‘é upthedist. Qplstarmine the dteam @ftitercst or e t 0

the user. TAgisR PRLL ' ‘Rﬁap 0C .whi ch provi des
~ specific desi gr% ag%bll%flggeqﬁ%é??%ﬁhyo &h(ls g erdlﬁ%\g%ﬁf‘% P:‘gE _ PR 5
- suppor tthe easults dia difbaknt48achvoiithia. | Whentheslizndagplieatichess haddshd ag@sc ho t he

vari ousg Clli‘Nﬁn‘t .a%ai cations. The Iomerég)orti_on 34 includes the bl ocks 40,
42 and SECWERe I FFBUREA SR SHaH TR ¢ heb Frset incuiih i Gisentzavivgs naydeens,

i ncl udiatailable) degppiiehtion 49VBakEY M8 el Jer@BibeAREL 18 FTMLREL ?égi%% @V%{mz
respectively. Support for any general operating system such’as , 1S
‘al so prikinged searthecdlbwhis plows dre Buvied sigistnyciUtbespdateethb leRBHNS st Mg
provi d%ﬁhérr}gac nmon Iager gf {I EEtE01394- 1995 support, and the bl ocks 36
whi ch Proviaa fhEosg 6510 apf yeatlogqimeraew #8a 1995 bus interfaces to other
devi ces.-couphedertvitelRGaRNB0 stk hamIAONhiEE car BE | @ J5RA% ! rm.
hi\bvi des an open aﬁ_d flexible archi tectlyrgaxilﬁ S?i?earl%to g’g%&c‘llgesn %@

i nt egr #NEcper Sbm atrvice mpsiulas H0apegfoomtrevarity ofismrwiges fhedliestsapplitaioas,net wor k

confi gyr.att.on d_effectiyvel nage the necessary data transfer operations

bet yveeirlllmﬁ%n%ew% N R o fﬁgﬁ% r%?fp?ﬁrt&ﬁg:?ﬂmﬁ?l B ﬂ@calr'é?ﬂsiaé'@{l-ur e has been

desi gned t OTHR DM tméra rWﬁ&é&;ﬁbhﬂ&cﬁ%@Hﬁﬁiiﬁ%ﬁh@r@r%}ﬁmtsgl ?%Vﬁé S, which
u

al l.ows the higher |evels to support nore genera | es an uncti onal
descr i'locrldipde on fap the-deaicas withimthe crnigolling davioé stiesvark ciilegct ur e of t he
nedi a - f, 4 resent invention is.illustrated in Figure
1 e TR IERA NG ek O RSN, PR RAY aid wsmne A R sl ne

ar chi tBEMitandidiesthkesic usilble hegiven Whas. Eauiidss MY DA0 JBMLa sqranager.

The nul tinmedia application 48 is an application or other client of the
nmedi a communicates with other DCM managers on remote nodes, if any, to arbitrate for network-

wide device and subdevice resource allocation and management.
The DCM manager 54 works with the -underlying operating system services to get a
raw list of available device node handles. The DCM manager 54 also provides an
/\3 application programming interface for the client application 48 to discover what
subdevices, represented by DCMs 56, or other services are available within the devices on
~ the network. A DCM 56 represents a device or subdevice available for allocation by the
'DCM manager 54. A DCM 56 can represent a physical device or a virtual device formed
of subparts from different physical dcviccs. The other available services are represented by
virtual DCMs 56, which will be discussed below. The available DCMs will be dynamié,
depending on the available physical devices on the IEEE 1394-1995 serial bus.
‘For each node, the DCM manager 54 doés enough work to determine that it should
create-a DCM 56. This is done for all media-related devices which will be maﬁaged under

the umbrelia of the media manager of the present invention. For each media-related entity,
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manager platform of the present invention. The architectural conponents
‘Wi thin the nedia manager nanage the protocol specifics and export a

- sinpler programming interface up to the application 48. | sgL@sN@},bQ[]@Q
timng, buffer managenent, bus managenent and comuni cation protocol ~are
hi ddéie DEM nanigeeSd seaip & génanictDENESO6. Hach DEM $6 tidnchasahpl i cati on 48 al so

has access .{.o t he | o) | ayers.of the architecture d,will of course be
~abl e‘?%"‘b“b%f‘rﬁ'n‘iodﬁ?ké °ife!B?‘|y°y‘{Wﬁﬁr%PFﬂ§%%ﬁ‘ﬁVJ;‘?%ﬁ%fﬁﬁ antf‘?'?_)‘ﬁ' | ayer  (HAL) and
the host NeVic@RPiRPEICANE Peovedeat bt BanuFiteurbio thn AR6HRIAdAEd BMSHRM - i S

coupled to the other devices within the network, such as the canera 10,
t he DCMY 36.amtevidespedfic S8 xan gomEdiom | wisielyalisowcepinchdingsan i n t hi s

configurati,on ih ia. . ' i 1S4 nmented on
Che iRl ol Oty TRhdty TREAGEbiRin &USIRICESF Rbonb BUEP Koo/ o BRGTE 20
 Ser Veschodss the peadey of ardidcher tapé.eMhe dpyiké-epdcifanDERT may talliorbd dewntexdicd manager

environment. An applications progranm ng interface i 5. provide o allow
the SoReH: IRt Sétatqrdﬁ%aﬂge?fpma@%%@nw et F‘E%@PW@E&‘P BF 2p¢E HEdi a
TANaGCHe ACAE Bnhf T Spffl Ll Bk TR sfrddinabdianal [ Ly provi ded by
certain progra ng interfaces is also provided through the application
i nter f aceThoDEN mtmagkn his mesponsibbs for kdding ppd idisposieg D{Bnse etthet o t he | ocal
nmessenger .52.. The l.ocal. .nesse r ' 0 of agi ng
Syat SPTPRG PP BoY g it Shais et B 38 Ty BPBAE0Y o perhdRa 0BT 0
SYSt BOM $ndnigerd HRSEeREAInsHYS fof Pooriititing 6mplavassdsng among multiplae centr al
hub of conmuni cati ons between all objects_on a given _node, when those
. ohj eDCMeff.siThese coapleratavisse Suth %c@%ﬂuwmlﬁ ORFHIQNSC g
mess ' | Nteary: j: ' ' | §¥% | lsh s provided
by tg%q%%g?gng%{eﬁ%gﬁ% sgytgt%g%dS . 'ilgﬁ%tﬁoc rrggssenger 5 ﬁuﬁ&he bott | eneck
t hr oogeratidiisch al | nmessages between software nodul es pass. To achieve

i ptabiljty .the | ogal 52,1 1l e
hr obgh. . RRBHIGHS S6 Rt bR woisoaditand el Rttt Folovan
-dat asdreb ‘BS“eSlﬂoriﬁQQ efmdefdifRShichRkd QY dedite ARk todHE CRaa aplifatisponse and

optionally; a tinme sta for time-based scripting. The service registry 59
inc|_ﬁ%t_e§hapnmn@;{tgeu¥qggﬁp fordracesongpbroiided by e, POMN 3¢ Fedivisedi a manager
71 I.Ed agg,ﬁ%wcdn%k B SeRod GlLIRNEAY Ltirdt24he U6iidR ARNbERE MOduUl e (DCM
56, the Manager 54, the data flow nanager 64, the transaction manager
66, carmpandstme Commun trandepdly Bbdevidrs hsuingraudingdsuay capshilitiche The g%t cs
”a“aﬁﬁfspgn% 'co:-mc?l f%gcrﬁ/dn%ﬁty such as Play, Stop, Fast Forward and Rewind commands are

inctuded here. The device-specific A/V control corumands include features comunon ta 2

given camgozy of A/V devices, such as the Record command for devices with recording
capability; and features that are specific to a certain model or group of devices. The
) information for devics-specific functicuality can either be built into a device-specific DCM

which is cmbedded in the device itself, using the self-describing dats structures mentioned

_ previously, or it can be downloaded as a software upgrade from the internet. |

| The media manager of the present invention employz protocol abstraction which

- means that the programming interface between the modules and the applicétion is the
same, regardless of the kind of device and the controlling protocel being used.
Accordingly, the application will use the same source code and message to cause an IEBE
1394-1995 VCR 1 record as it would use to cause & Wdé,o System Control Architec ture
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registry 59 also contains any nunber of service nodules 60, as will be
descri bed below. The service registry 59 also contains a service registry

dat abase i ncluding references for all of the objects tb_g% ﬁm’{m toits
node and at specific tinmes references to renote objects ! ch

~entry in the database refers to ag{r%[ﬁ%ddres | e nqdul e ar&gﬁh@ | udes attached
at t (VIREARVCRoteareetrdwilinisdrue fop opor, AV SPRIFGESOmImAR S which are
spegifl gt ¥Bis QorFRAML CrearREMIRA 284 trblyPbaific kA6 lpdatRitii @B ikbi ngs as the
rrodﬁ'?tgg%grfge%ﬁ% eOII ocal ID. ea‘I\/bdul e-spec?%?c attributes will vary by the
-t ypedlhthave d winéyue Qregramhsng interfecexi sts in the service registry database,

any nunb atirihutes can _ D . ijent -7 - 8 N
OV 2002 i’bﬁﬁg%#%ﬁ%%g}%ﬁ%@ﬁ%%ﬁﬁ%%@%&%ﬁé g%%lﬁlgég?i%ﬁsc&ecifies a set
of  dhivhicRddEand Srefiitadtoonid usdrh rtGereqiice: the PEMrsp Banalyxe theself he dat abase,
finding and returning all entries which matcE h@ggﬁ&ecifi dcriteria. If
mul degsinbingainfiraation, by downdeadinggind; igerating s 8 e registry 59
will provide a.lis : |4 KMt aRtiRbiiGat TRE MBws Engee! i ent

| _appregﬁTtF%?{' °€t y 1["#@%@%%%%% lIes‘g{rcﬁp‘%\‘%ﬁt'dhlgcﬂcanqli da‘?{g items in the list, to
det ¢ BhilRnkd18nd taitiol bbthi e evetisknowh anklj dewiceappiifie fmcdanalily phgewesfe nul tiple
out standi ng search_lists, _each representing the results of a different
seaprdthe petivors throygiy etrﬁeéi‘%m?ﬁerg'ﬂ‘% €ation 48 needs to update a search
list, in,eSRANR DM MaBY @R 54548 TheBCMDHE porfarat comuwhd gheuilg 6&r ent
devices may be available, the applﬁi:l&ation %?ga@lzajf@the %ci'ft rceference
baclAY comirandeto/be exacutsisplioying theaGM 36,k f FIEPTUIFHIE 41 | ows the
servige I egi b 8y hishl 19RIOEHE a devibheThe han
:iquﬁB ﬁsg& fn%fg{‘{oaﬁ%fér%a F}%ﬁt&%@ﬁéﬁrgﬁg{hﬁme ser%icce modul es 60 are

Mo AW hiager 54 aud decRCMadS6 in qoerdintion suitleother pasts of bt medlds. The servi ce

nodul es 60 perfqorma vartriety of..services, for | Qi LEadd
i ncPRATAES %W%FW%%&E‘%WW &?vhcaet?onttr?gﬁ%h%gé tﬁmﬁﬁ%o cont?‘f)iI prgt ocol
tr'aqﬁg%tajng% O fesIEMF eBaA @bndidorss responsi bl e for handling the group of
DCMVs on its |ocal node or for the. dev{ﬂégs, 'thiP theg&ontrolling
devi ce' s ThetiNoMe S6Thalscuy adgananbof the everal ‘HEF@L’WS PepeBds gi scoveri ng,
instanti at | 509819 T8k FOFRViAe an BsdMasditiclalias thhat are
avai%@é%ﬁﬁﬁigﬁqslgﬁﬁg%togmﬂl n addition, the DCM manager 54 _conmunicates
Wi t RegiblepictisMimartmglogy that makwoipesmendics visigl dgmige, fogh A6 B FOREY f or net wor k-
wi de devi_ce and, subdevi ce resour LO ) cadi@ DCM
mné’@%‘Pc‘gﬂP%f%m@Wﬁu‘f%eﬂnﬂﬁag? yl%giﬂgggra i r%‘gﬁgﬁ%?gﬁﬂge%in%ecs to get a
which does not represent a physical device, but represents 2 virtual device comprsing 8

collection of functions or services that carry out a particular AV opqﬁtion.
Physical devices and subdevices are individually accessible pieces of hardwar.
‘ The media manager of the present invention uses accessible subdovices to support vitual
} devices to add enhanced caﬁability to a network of devices. The virtual devices are
logical entities which are combined from picces of a varety of available compaonents
Preforably, the virtual devices are created automatically when nccessary fo complete .1
. requested task. Alternatively, the virtual devices are created dynamically by requesting the
service from the DCM manager 54. |
An AV action is 2 pre-defined action or activity such 2s “waich television® or
*record a movie," or any set of user-defined actions involving the manipulation of devices

by asing the DCMs 56. The actions can be recorded for fater re-use by 2 user. An AV
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raw | i st of avail abl e device node handl es. The DCM manager 54 al so provides

| an application progranmng interface for the client application 48 to

- discover what subdevices, represented by DCMs 56, or owﬁrgm?ﬂ?zg are
avai l able within the devices on the network. A DCM 56 reple evi ce

or suyhggy L[g‘ﬁicﬁd&is'p@@ﬁm}re&g Rlidr8eatd 2a YRRV RBIAGRodihatar&CM 56 can
represent a physical device or a virtual device formed of subparts from
di f f qredhtmgshyith daviceicinianed V tEteors: sish a5 vigwing hdeesded S, XIikpr esent ed by

virtyal .DCMs, 56, Lch wjl i 2 vai will be

dyn aﬁv%a,dcasa éb%%“?%@“%‘ﬁ%%ﬂ%@%’ ﬂ%%‘ﬁéggf%?ﬁ%?w&é%? g%‘g‘ %)r’l‘h'?géé?ﬁ ‘?Ejés 1394- 1995

Sﬁl’i ajrmlif]ioclEtga hemhpﬂﬁﬁbe&m%wrfmw-{jhoﬁsb?@‘s oitmeut@g_remiwlnlgtao geéer m ne
that 1t shou create a . Nlrs 1S one . ne a-rel ate evl ces

e pcodonss Gonely e dencn BE opIIDE I BR8Pl Vigroa i dhs, Bedra 0o SRR

" Pr esqRlhhRME A themPERGE TBt 'ﬁsédéle@fﬂﬁduﬁmﬂehmcs&s&o Wik 230Qedddhe DCM

manager Creates a generic > Each DCM 56 then has the
T es pahew luin| the yelavisiom dewistairs, thenpedia mappges of feccprepent ingeniipn withaile¥escr i bed

bel o Deyi ce-speci.fic rQvi - SN be added
i nt o\%%gseb&@ﬁ%%. °Ijgée|°ct§‘- sﬁe#f%%é%g?%%h%%m a"i%‘?‘?g’t"’?hg% sour ces
i 'nﬁ I ltéﬁoﬁ’tﬁ:dadhoweﬁ’dlﬁ digtetlpé eadh@abwnsr?meiﬂ‘igﬁﬂmghﬁ dakd reptdsenttigvhe eTﬁr sone

ot her storage mechanism _such as the er. is ape, e

devi G@K’S‘iﬁcﬁ%f’?‘fds Benied %H’Gé‘patﬁﬁll oyer lﬁ? ﬁﬁgﬁjﬁﬁgﬁﬁ%?%e or via a
di re‘ﬁEw&B?ﬁ%‘hﬁ%%ﬁ&&Q'ﬂelcﬁgoﬁuqmsc&iha@dsfét'@émﬁbﬁi@&ﬁﬁ%ﬂb@#ﬁ tat 0 the nedia
“manager, or supplied froma disk or other storage nedium e DCM manager
54 i snadéspemageiretht sonteliing dovae 8%{%&%‘1‘%‘; wigtuat deviges appropri at e

tihes, ..and notifyin | S0, é[nﬁs %ﬁﬁ \ gooved. The
DCM ﬁﬁwgﬁegrw%h%{_saﬁ%%ﬁeggpon I bl'e r %ﬁﬁsﬁﬁg gtg?rﬁbe ggrg%/r?ces anong
mul t izpd eubddGives. SAccortingly, GenEeesansmaxinizsthe furefionality endwapibiiteaf ng of

conpl ex ,operat.ions, require the DCM manager 54 .tp.coordinate with nultiple
DCNVs %@“’é"%&f‘%ﬂ @lﬁnﬂg‘gé""‘“ﬁ)‘gﬂ]ﬁ\%ﬁ@a‘g‘%ﬁg’ ‘B@HEP%“&? Fovide a device
nodel i ng agd ﬁt%t&lﬁlagﬁfﬁ E&%&@H&h&ﬁﬁﬂy eNwhaeyiysieal devicspadting a
standardi zed interface for device contrql up to the client application 48.
The prltsvisasrarsgeing ened.deut afsorwhnt wirkial devisssgren hesmatehiom RPopats 56 is
divin i : [ ofd €4 Ol of The

_ corrrmaﬁ&i ,&}‘]{?re’%‘g‘ﬁ{}% .O?%'B\.Qz £l \CubRRAY NaiBRd. 4G TSCMCRESIekt S4 86 I‘Eni%rfof o

its locally managed devices and for software services available on the host platform un

~ which it is cxecuting. The DCM manager 54 also provides the programming interfaces for
" a client application 48 to inquire about the virtuil devices thet cen be created based o the

resources available on the network, as well as what AV actions can be cunrently -
pérfonncd. The DCM manager 54 also ensures that virtual devices get added to the
) service registry 59 at the appropriate times. ' -

] The applications programing intecface provided for the DCMs 56 is designed to
allow the clicnt applications 48 to discaver what features and capabilities are available
within the devices in the netwark and then work with those devices as necessary. This
programming intetface includes device control, device management, connection
management and managenent of the self-describing device implementation. Each of the
DCMs 56 have the responsibility to convert from 2 generic DCM to a device or proticol
specific DCM by dctermining the type of device it is managing. This requires that the
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commands are common to virtually all devices having audi o-vi sual
capabilities. The basic transport control functionality such as Pl ay,
St op, Fast Forward and Rewi nd comrands are included here .

devi ce-specific AN control - commands include features conmom oNeDngﬂ%

cat e ol a@@g&;?ﬁ%ﬁtgg%@éﬂm fReE W ISRy 19 praden 8RS Wi th

reco features that are speC| ic’to a certain nodel or
gr ougn; zedemm:nfblma@on tromaw be amailable. (€ D@M&)é@ﬂ@@ﬂmﬂ@t ionality can

either be_huilt intg a devjc L, in the device

O tsqusPO‘ﬁ&‘\‘l‘chlﬁ’é‘“g "T?“”&%’sg@ tﬁﬁl ﬁ’g'&f&saflémétrué‘f’ s rren | ongjtci1 previously, or
tocg %Vﬂiaﬁﬁg% i TudinS Bk ldeRiCe it Re, atiﬁoddcombeuingtaaﬂrfenctmme medi a
rranager o e esent invention enpl oysg&r ot oc abst r acl ca%ﬁwhl ch nmeans

t hat deacapqam@r i deyicen ged Femponsatswealdis i lication is
the e &L.g :Hmé fa,g d%hegcmm@;%ﬁ&ngrtﬁe BA‘kﬁ;tn%Q QéRleh k@G 43r ot ocol
cor al ng use

bei anJé e application w he same source code and
eSS agRrdatd Maﬁaﬂxﬁﬁgoulﬂﬁddm wmwpmonmﬁb@#@oﬂse to cause a

Vi ed e o, S L 8 ol D St ey Speci 11 c

cont SOYFOESs!-fpeatid cBfantdndl add fespdritby/ viatRe piotabol driverpdtdtieul ar del ice
w | | “have a uni que programming interface. The DCM 56 is the mechani sm by

whi cbpmngmmpmwgd@apwwwﬁhaalsw&w ceis dovvnl oaded and presented to
- the user. g#h@ d%' 3@&%'(@6:0&% RBhiéEink AR ﬁ]lv{dcs@ﬁﬁeﬁaabl ng

I nformati | ng I ntegrating no and managi ng the
pr.es o fdatian squot:tfmsthe nécmssmy conpdnentshaad uq;phcalﬂhm;u@ll rermekseverlspl i cat i on.

' gev?@%ll%ggi?’? |“¥?S‘?G{Y%$%ﬁ’£?qé‘3gﬁﬁcgg$6?£{hﬁo% %%%‘Qﬁte% c\§§4 tthgou ? Rcei nedi a

mna%gagé}tﬁe%&fi@ all FRERshadichth@pitdontas g di aBditian tb mo&m&uhsa perform
command queui ng of . AV conmmands tg be execut ed, all Rrgﬂ 56 to
H@@ﬁﬂf r’1“o11

deal AMICmch m@ﬁmwema By F‘E@n"nss'é}é}ﬁ“a% ¢ FHOP a pre-roll
to aGeOMM~TON ¢ a%bg@he‘llagg;{]&x tdeSl. DARndiAgn@eager 54 and the
gooré’l nati er

nwth parts of the nmedi a manager al so provide
t he %bpdbmﬁesbﬁﬂﬁmdcyardem @atrobartdr esimmawticatiens phsecoly & is pREFPIATC specific

el e sl b st @“@a@w&i}w&amnﬁe@s@w o large

DCM 56 watches the device for this kind of aciivity and posts an event to.the event

manager 62.
Each DCM 56 is also responsible for managing themselves in terms of the ontsxds

catities which are making use of the data from the device under their control and the

) entities that are controlling them. This includes support for resource sharing and TESOULCE

) . quening. Resource queuing 2llows an cnuty to reserve a busy DCM for its use, as soon as

. the DCM 56 is available. As soon as the DCM 56 is available, it will then notify the
entity. ' .

The DCMs 56 also preferably maintain a prescnce during environmental changes
allowing the DCM and clients to support both on-line and off-line states. This allows the
DCMs 56 to quickly re-cstablish the services of a device once it comes on-line agdin.

" Within the media. manager of the present invention, the DCMs 56 are respon-ible
for controlling the available devices and subdevices. The DCMs 56 provide access 1o the
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manager of the present invention The DCM 56 provides an abstraction for all
of the wvarious pieces of technology that make up an audi o-vi sual device,
such as-the control protocol, physical connections and conpe h@r&m
capabilities. A DCM 56 can also be created -which does not™ e& 02

physi cal . device, but r esent | [tual .gev' ce c rjsi a collection
of f?ﬁﬁ‘g{"il'ﬁﬁ%°g8‘es‘£?'$&€‘§{’tgﬁ%?miﬁar PSPE B4, %F@&i&% °&B’gflg’i“f“§r?.% Physi cal
devi gR$raeft By | eRh Evibel Bfpa S| YIrRGERTbHid AR, Hab @R Sndleddial dwan:  The
medi a rmanager of the present invention uses accessible subdevices to

suppBEM.\anguningaihat the\soBwere; 15 akwrys availahle traardiess of Mhore the devige kior k of

devi h ' al_devj. : %ﬁaﬂ : ey | . I ned from

pi ec‘é‘g&éf Lagwé%%ﬁa%g’ %I(L)nponen{ g%é’éﬁefg?% gsrbt eoc‘{:/?‘rgﬁtaual

devi ge Yetice ranaficadenart ot mmaly| oreptherinteame o5 aroyided anompledizaiepicer equest ed
task. Alterpatively, the virtugl devices are cr dynarnd ca] | y

requidshizgag 4Ry ‘ggvﬁnc?"? b Vbﬁmbﬁa%éﬁ' ﬂ?ﬁ%g Q\f}/’ﬁﬁ E"Hﬁi"laée‘g

Pr e- daf e QorcaGh laQhritfy GHabbatichy. PHEGHBIY, teadCR $@lsavired OR thodevidd geord a

novie,” or any set of user-defined actiaons involving the manipul ati on of

devi ewmtrolshyHomeven tha DCMNS G, alsphiee sferedan any appmprigte desaiey {BHF2| ater rouse

by a,user. _An AV -10 t 'f‘sa«hi_it?ﬁéin ﬁﬂm' I nterface
S _a‘"kJ at% mﬁ%‘ﬁ‘e‘ﬁﬁ%@%#ﬁ%ﬁ@%&‘ﬁg’ ‘th}%g%é’glféed per or'ngg(?gg\nﬁt dl'g\%irces in an

AV netippedde formir, sschvisclaingr Sava Seapt] etpysinted byvihe hostgrlatfoonr cBlecBEM show,

~duplicating a tape apd, listening,to a, coppact di sk. For exanple, if a VCR
i s |tisthen }FPFOMS‘:E%\P?% ‘%E’&F W‘:{"Fﬁ%rf[{%emer' s house and is currently
!‘Efei Vi NOTiRk eRBP 62 hreidEhstd 1€ etdtP RbtiAioHE SRhAYhS GeiviorRio alit el evi si on
i

the bedroom the transport mechanismw thin the VCR is not heing used
| f tinterestesk partien s eveat manager 63 aptsas doreatral losyion fon 2l meodules Yithin on

downst aj { - f [ N il ) t he user
oot Ridely rbHS R AURBARANAG] Vel S thas SMHEN MO Rt dacBLME - 1C
wat Ciainbins areeandadtifdation fisodats bteactap avideh shelisioitiss défined tewemtvtysdson. The

over i Be Faaee o doTE6es GE AR isE “Hickiakt Fedieh B pREMAT o BBREL S o

Thi stygabpetérNThe detiey @échQB%lktﬁr AR O ket nlaiader 82 TodtRhrevasgepe i n t he
I

controlling device. Simlar functions and virtual devices are achieved
wi t hthetdsto$ Inigessi Seethem. proxiinotheis clisatddeatifior 30d grtefeacalicsto e <¥ther
COMPRRERb Hucr? Wheld BRIBNIF fiesagE U BN Ad BRerkl $0in RIBRSLRNRE oE e

an pabi ‘ -

functionality ca Ity o ) o
some action and a message from a device which is addressed to multiple destination:.

The evemt ﬁlanager 62 does not usually generate events, but accepts and broadcasts

events posted by other components with the media manager. When broadcasting events to
_ client applications 48 in remote nodes, the cvent manager 62 makes use of the broadcast
} manager 74. The event manager 62 handles the interaction with the user and oforms the
appropriate devices accérdingly. The event manager 62 informs the DCMs 56 of what
user input is eccurring ﬂuﬁugh the interface at the control safiware level, so that the
DCMs 56 can ﬁandle their physical devices appropriately. A DCM 56 controlling it«
device from a remote location will need to receive messages indicating what the user is
doing and will need to send appropriate messages to its device. The event manager 62
supports the execution of remote DCMs 56 by meaas of the messaging system and well-
defined cvent messages. The well-defined event messages include device administration,
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the devices within the network usi ng the nedia nmanager to control their
operation. The DCM nmanager 54 keeps track not only of what physical devices

and subdevi ces arc being used, but also what virtual devi c__e,g ﬁi\j\/m ed
from.conponents and subconponents that are currently avail dbi'e

manager 54. does this for all of its |local]ly nmanaged devices and for.
sof t witheasse naw glevicevadshags gsnopted ydemas devineqs pdde tnthe i 404, Wy ecut i ng.

The DCM manager 54. al so | ' ' rdraefioaledr @ client
appl! F‘Eﬁ?’?‘b‘ﬁlg@ ngzq%qtaiﬁf@e@gﬁ?%ﬁ%%&%ﬁ%@&k&&%@%%ﬁg can be created
baseg} ks (B8 alsh ASAKE @fford\vRiprigitbenesagee network, as wel | as what AV
actions can be currently erforned. The DCM_ranagey 54 al es that
vi rtual d@ﬂ@e&h@émﬂﬁ@%ﬁ%ﬂ%@mﬁéﬁ{%@?% %@"cgtc%flﬁglsgjg%%pri ate
times The apbld cali ARGt fikRhfaE6f op kariekebingrdathe DCVs 56 i s
desi ﬁﬂlé%"qﬁ%g Egdch@&ﬁg&s%ﬁgg{ appli ga[{}i ons 48 to discover what features and
capalithirhdtion 18rthe DEME 56] Thevirapiios managdeTd peyiden aesHEDRBS patarfage: han wor k

| with those devi ecessar 1hi MWl taesg | ncl udes

devi é‘@téaﬂ?’f&“,ﬁggﬁﬁiﬁe{&rﬁﬁg@%%ﬁﬁ‘géc%ﬁpﬁg%%n nanaget%ﬁt{tgand managenment of
the selbidenchomndl TR dbwshé ereificatdpabilitiGaeha dévichty bevecssl Wwave t he
responsibility to convert froma generic 0 a gdeyice or protocol
speciand gcmesddy he peerHraush ﬂ!%@‘“l’%ﬁ‘é%fheo‘g%@ngtm&gg%nagi ng. This
requires tatal st ifariagtr Qi MaddPs thd fMneXafthe datalRoveial bhestear i bi ng devi ce
data from Eéla%ef\é/'ﬁg%t,j&ﬁaggrny I's present, and anal yze an‘% ot’her. information
t hat deviged)eThiy didhades ¢he abiktyDE\WussBitathegesident mrosda maaagss ke 94 fap2t o provi de

access to the self-descrjbing -device i I ' .devi ce being
anageavrsibR B g i oesier s nd el e PRt ARl of S 0fAEY T8, ol
descr@ﬂég{cﬁnﬁﬁsi&kr‘ﬁé‘i@g&hﬁﬁ aRAtly 60bphafaf the c]}ilamt @@mf 'ﬂgmi basedroeher |
responsi ble for providing a consistept inpterface for device trol,

i ncl Gibwipdghef temomes %l@ﬁ%@%ﬁﬁﬁ‘eﬁmcﬁmﬁﬂaﬁ%@ﬁ{"ﬁt&m%ﬁrﬁ?%g out these
commpd éér??‘rlgq'aﬁcﬁﬁo&%féfkﬁs | D Roritiat BorbvBRidAGSThoesO ) Preftlalily, figoamitS8 f or

devi protocol usage, including packaging, 'sendi_ncgy groc_essi ng
pr ot apatemsipedd pérformodnimedivs hild freodate ikang fanshted HEREHvAY HEr and ot her

ot et SRVt PTG - bh S o SR B g egial Bl bR, B ort “to the
nec ek BitaC MR GRG fosmaNshnagsion Gatvices svailible oma giNcnplifrm are stord In -
.thc gervice registry 59. In addition to using the registry to find services, the data format
manager 68 is responsible for instantiating the service modules and registering them with
the service registty 59. '
_ The data flow manager 64 warks with the bus manager 70 to provide services to
gssist with routing data from source to dcstinati_on, which may include many nodes
| ) between. In the event that the source and destination device involve different data types,
| or arc separated by a bardier, the data flow managet 64 will work with the data format
‘manager 68 and the service registry 59 ta handle automatic or requested data teanslation
services as well. During the &ansfcr of isochronous data, the data flow manager 64
- provides buffer allocation and management scrvices. Buffer management includes the
provision for a consistent notification mechanism to inform the client application when
data is availsble for processing. While isochronous data is flowing into the client
" application 48, various memory buffers arc filled with tbe data. The data flow manager
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generated by the device go through the DCM 56 for the appropriate device,
to the event nanager 62 and to all interested client applications 48. In
~addition to supporting the AV/C device notification events, many
situations may not be supported explicitly in tither the-Ay/0Y @08, in
a given device or other control protocol. Depending on tq_‘(;;\{1 czlpabi lities of
t he geuifemnsathe cliem apphitatisn 4Bnebeorssludir ivhlledsotatgican mpdle g ossiple to
- provide extended support fo uch. e ' ts iﬂﬂﬁ{ﬁ al event
: WBSS%EM%“WWVF% %%F&%é“ﬁﬁéqaeaé%ﬁf%@%ﬁ?gﬁﬁﬁﬁyég sac_t i \‘/:???/Nand post s
an eyfnt sbflichfinsSERiving BRA@fopidte deavibe BIONIES pasitioh seemayivrsi bl e for

managl ng ensel ves in terns of the outcsli g‘ﬁ’f .enlt I.ties whi gglﬁeare maki ng use
of timenmkxtthatfis optimized dos/thedatiring eaptined c Jbis BPLARHSPAETNE N t i es that are

cont r%k{%gg%%&gem%h&% 16 ok B SURRU bRl 6,05 QW66 of RRleh @tadsidhe esour ce

queuft ueurng allows an entity to reserve a busy DCMfor its
USG,oﬁt&n&ﬁ%@?ﬂﬁms‘iﬂe 0B Sundic aad MIDdslata. As soon as the DCM 56 is '

iTable, it wll then notify the .entjty T .ef erabl
ot ai n- & e gm0 i ens YO SR TP e A R AR RSB B T S

Cl | Ol odsQ, ARG e PPInAYE: bf B A8SkDidvchiaisdlindmnsed iirFiguals. O the | DOVS
56 t ‘éw o re-establish the services_of, aﬁgevi_ce once {i#hcomes on-1line

agai metBadtskarts at ftlee blodk 400 ey a glcnt ggplifation derrs LI SHOETHE Dovs 56 are
responsi blLe , for c . ' ' eallsBdevi ces. The DCMs
56 BF?Rﬁeﬁ%O"aléewgg“ &gé {l%‘%@rg 2 N&hgg%%'qgggg%%iﬁ?l?es of the device, both
gene el RMExaaulCanmepiai(f methodrfameaifits hea BCMn 5% that mepresent e dWgr esent

- i-avention, each device, t aof the self- i Bj S an
‘epbedenderes mdmessa i W(j‘di‘lgﬁ? Q'g‘fﬁ °2(§lﬁ ﬂﬁ‘%g?%“géle]\%&é%?g@gﬁlabi eetér}ggar dl ess of
wher glglfoghl? 1 VH&E DM ﬁ%ﬁﬁf_‘waﬁ Ralfedf thEdh BEILs Wb denn@dve neanageti Gdetotasiisthe DCM f or

- asp evice IS obtalned four the device npnyf afjtdger#)ug third
' partMmm&m@mdmmmwmﬁﬂﬂ@@ﬁmﬁéﬂﬁiéeﬂwp%. g & floppy

s b 0 5 e G M st e
- devi gestinhtiot AN toddcrtilaeiee theytane irDAcERIt oadrsal Béodsel 06) oFridats Ugpy
S ks 6 by TSP e W B S3ge
such agelL Q4. OfB1dAY P0FIC Tho ataSUtiw efdnegkr 64 théreatadyes thatopology T OCM
_ find the destination node and determine if it is on the topology map. (Block 110) It the

destinafion node is on the topology map, then the data flow manager 64 jumps to-the

Block 118 to determaine the best route for the data teansfer. If the destination node it not

on the topology map, then the data fiow manager 64 obtains the destination DCM from
B ) fhc service registty 59 in order 1o 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) Ttis then
determined if multiple transports need to be bridged. (Block 116) H multiple transports
do noed to be bridged then the data flow manager 64 jumps back to the Block 114 aad
bhtains another ﬁanspon couversion moduie. Otherwise, the data flow manager 64 then

analyzes the connection paths to determine the best route for the data flow. (Block L18)
The data flow manager 64 then analyzes the input data formats for the source and the
destination nodés in otder to determine if 2 conversion is necessary. (Block 120) Iia
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56 is then uploaded to the host device and executed there. The event
manager 62 broadcasts all event notifications within the network to all
interested parties. The event manager 62 acts as a central |ocation for all
nmodul'es within its node to register for notification vvhen_gvﬁr@\t 80r in
t hat node. The event nanager 62 -maintains an event notification |1st data
str %h?&?ioﬁ’@é flbok@u thé 8itadow henaief b4 etitabughe apyropiate feriat RPYFEST i nat i on.
identifrers of all devi ces whi ¢ch have re '%%ﬁred foc{/ | fecation of each
t y pefiarfy Mmﬂemﬁeﬁ-mﬁ%ﬁbﬂmﬁwtﬂgP% Pyt @ %%) nager 62 for each
event type | Sy b e CRdrw R Yok Agednlislite aad itendatd dent i fi er
-and Cémf%'glg pvtr%hﬁsé @olggéllﬁp@ssed %gbﬁle?g}at hem when tr?gﬁevent nessage i s

br oageast hedreer Mentwd dedoesapnbeginodBlackd?dt of sone action and a nessage
Rom a device which is res to {i destd ke cthsigent nanager
62 does n@l":%ﬂ?‘i”ﬁe’g‘é@ggﬂ’faﬁg@% %e%ﬁ&lgggeptsoan g*ryc%dcasts events

post gﬂlgaqyﬁﬁbgmmﬂihg ihatnes adaaribg te. captalitidsrafde Bet i ng event s
to @ﬂ?@ﬁ’ applications 48 in rem)é&énodes,, t%ﬁi ev&t nanager 62 nakes use
of  t srehibechacic ks the prefengd copgdimerbolkiie PresrRl Ay o8 H8E™ ' he interaction

with the user gl : I Bf ina e Es e 899 R cafut Gungeivorklhe event
mna@@?%ﬁﬁ%f‘g?ﬂngt{l%&-%%dg@vmﬁat user input is occurri n% %hrough t he
i nt et 3pE rdhaged FOqesideondn ﬁ@:fmmfd:dﬁﬁéﬂ”éowﬁﬁéh Hayver Bt BBV EEY handl e
t heir physical devices appropriatel 75 t f.0blaliftOthk thys  devi ce from
a reb h%%ﬁ?&ﬁyﬂ%g@dqﬁﬁb?%%gﬁ\ﬁgégessélg%slﬁs?% P"gati hg what the user is

doi r mbhd dcivfied @Qo&&@&edﬁﬂﬂﬂﬁg&:aﬁﬁhamagéswnﬁomibd fce. The event
manager 62 supports’ the executio

of, renote _56 t he
s smgitapgr 3¢ sottestig olieny apphisttons Smﬁﬁ’uﬁé v‘g‘f’ﬁg%sv\eWI@&?eﬁé ned event
- messages i_nc ' 8 gg%i | | - HiNing Q@apkseh as a
new-ﬁ'&ﬁ?"égcsr?ég%g%‘%ﬁégerat dtﬂsﬁg&n@gdagg%ﬁrgg%?%added,tq t he net work, and
User jpfbiiatieaabsmow theatisiroument thas eldnged e The shent \pplicaBaRsRERY 83y t wo DOMs

or software .nodules can al,so.define : | VR&EAJES. The
' grap%ﬁ%@%%ﬁﬁﬁﬁ&gbﬁ%m nea%!ﬁ?\g O&Echnb&t%&f evice controls into a
cont dgﬁl?gjé%péwsﬂmmmwicw phizhtiavé beldeslyciesompe avaiiable aftsh it bus
sel f-descfi.bing data infornmation by the DCMs 56. The graphi cs manager 72
proviadets a programmng interface that allows the DCMs 56 to arbitrate for
screen spiggbmﬂ%%cy\@mgw[gﬁgae@toﬁaagﬁﬁlapgr@ﬁé&ﬁrapemd otherrent . This al |l ows
c

the specific capabilities of a device to be presented 1o .
ctF!)vimnmcnt d::sgripﬁons to client applications 48. Information m e éapology map is

used to build 2 user interface that helps the user understand the connection of the devices

and how certain features may be used. This information is also used to provide autematic °
data fouﬁng a5 described above in relation to the data flow manager 64. The speed map is
) used to analyze the current connection scheme and to give the user helpful suggestions for
improving the paforﬁaum of devices on the network by reamangiag the way that devices
ate connected. The bus manager 70 also provides atomic-level data cammunications
services for two nodes ar software moduies within the nodes, to send bytes to each other
in a preforred format or protocol. This protocol is built on top of those atomic

communicstions functions.
After 2 bus reset or chenge notification of the bus, the bus manager 70 assigts new

ID values to all devices which have just appesred and detenmines what dovices have
- disappeared. The bus manager 70 then invokes the DCM menager 54 to create new
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and accessed by the user through the interface of the controlling software
The data format manager 68 manages the format of the data fl ow ng between
devices. This includes the ability to plug into the resident nedi a nanager
for data format conversion as part of the buffer manage.crﬂﬁ 'QIUZQQEa
format process. Mdst of the.data. for nv rs{)}uosn%a% E1o on

t r and}e 46159 the dsxicss whagh haye st SRR i RSP A Dased on know edge of

the ?!i?euéfe?t ehl PaldnaRIC ot 811 dadisterc@cigdts dBd the basfeeetmelhions require
the cl'iéent application 48 to set up a format conversion Er ocess.

Pr ef ewtiftationtyievificy enough dafhveationSar the qliept anpHestions 45 ' dHPIE WHE data is
being transmtted. ter ively, the format conversion is perforned as
eith%?"&"spn“? Vcoﬁt”a’b%es‘ﬁl’% Sc%g%'si ng task to transmission of the data. The data
format comugtfigiors edagtatien nkxdales 718l tekocare of prdagipl audssasn datebefoméd in  the
service registry 59. In addition to, usi &?Ee&hgpreﬂiftr t ef' 5§ Vi ces,
the depassedend theddAdger agfbal RasQsHgR AP $5BRaYoRd fating the service
modul -cflog.,}gt 5 ¥ BE i Bemotk bPtheli8scRiaviARn! s layyr pRvidEHe data now
WO

mana s wth the bus manager 70 to provide servi cesﬁ%o assi st
Wi t h coRmidnngrogamnihg dutesfanerupavard tadeliantnsach @a theACMS Hagnd M8 H8E many nodes
I n  betwee t he event

di f f EpEtes tgattl!!f%{iéﬁ é:gmmu?)]?calehv%&h tirheﬂfeoHﬁgﬁrgo@'& i Reddiayglgad e i nvol ve

are separate y a barrier, the data fl ow manager
64 WighdmidGrdesaiitg fildtiosiodfihé busraianagen TAgey dB&ilditboie service registry 59

to handl e autonmtic _or r ted data,translation ' wel L Durin
the t rénsf@?d%ﬁﬂbmﬁrfggi)@f gﬁ Pf?%%d%%?ﬁ’%?ﬁ%%ﬁs%@‘gﬁé‘%ga ‘ﬁfovi des bu:c f gr
all 0%%{:& NG ABRAAARR fsE ot detite cRutdip taRagaltknidia agplicdta: e

' %Qﬁovi ston for a consistent notification mechanismtq informthe client

. appl iThetprogramieng intetfeceimovided budicse cepponesEds divided 19§ 3 0P8R hr onous dat a
Is flowng.into. t client . appl] i ar4 aibviakers arc
511 aniiae satghicye! AE deREPeEHs dudfiont] e HalTRER 2002 64 i nf or ms
the doh@htlediRbatd QD indifaoh dor manhobéddfuanndss inchudingithe dasip gransperican handl e
" Inbwes

he data acquisition process. fr the buffe | n .addi tian, ffer
" managentsek fungtionalipy, spetets Flgy, SemiRast %‘*&r‘; E%E{ Resind; 0 s

ser vicﬁ,gicggggu;gé cOREST 1E4e® PrdVRIR M ihterface fBRIdBEEe-bpeaifici conapirids) inelidingr t he
. data being captured. This includes separating the %gl.ocat ed menory into
scan featnes gominanis- s e categare #f §e1iges: é“"é‘tﬁség‘??P%f"\‘ii Y5HHTA or the

- opti Mecording @S&mﬁiﬁ g2a FQbunkQWhih diLspBific\h [l ceftdhndevice or group of
' devices. The protocel abstraction service provided by the DCMs 56 ensures that the
programming interface between the modules and the spplication 48 is alweys the satne,
regardless of the kind of device and the controlling p;otocol being used. This featwe
_ allows a great degree of flexibility for the appliéation and the user. The DCM; 56 ulso
} provide a user input cvent abstraction model, so that client applications can display

“Raving the appropriate

graphical user mterface elements and send standard user event messages to the DCM 56 s
. the user interacts with the graphical user interface elements.

The media manager of the present invention provides data flow mansgement and
other services. The media managet acts as an extension of the hosting operation sy.item
58 and provides a variety of services to the other components of the media manager

- platform as well as to the client application 48. The media manngcr manages and
organizes the DCMs 56. The media manager discovers and inirializgs the DCMs 5( which

- 17 -




- et hatt apbrapiiatecio

A flow diagram of the steps involved in setting up a data transfer between
two devices using the nedia nanager of the present invention is
illustrated in Figure 5. The nethod starts at the bl ock 1@0%2;1 client
application 48 desires to establish a connection betweénVtWwy: s for a
transfer of data, the application calls the EstabishExter gect i onO
thecappligations prasent; Wgﬂeﬂﬁﬁ?%%ﬁfthﬁﬁﬁ‘n‘f%“ﬂ ' “ég and passes

the ﬁ%%kee% D tﬁ&ﬂ‘m&mesp% seglRNkE Bach EiRbeyaBmAis Rb&AEbLLy (Bl ock

102) . at was "called"then calls the'data fl ow manager 64 to
assi time thé sstemicould possblychnegs, swh aindhgsathe JEEBJBA4-1A2S buuisdestind

destinatign DCM nodul el Ds, as_paranet er Bl.oc 04) . fl ow manager

64 tﬁgﬁn%ﬁq&‘l anAgey AlS0 DEPYS 2 Ppﬂeaéf?‘?[f‘ij; F%’ﬁ?’fﬁ)@‘%&n%ne‘ ermﬂ%ecgt hat they are

i diﬂn’.—.? St sHOMasis sl Bf thel A6k oﬁ&ﬁﬁ@%&ﬁt&ﬁ s THRNAGes thé bestxt obtains the
0g

t opol map of the network fromthe bus manager 7 of the., source node.

(Bl odymaptigyilyTiinked dibsary Ito he Masthigeimmdoment Srodiies [OpA&iveth 8PEIRRE B§Fap to
find 2 ' Sl 8 o8& ide apnlicd n the topol ogy map.
(Bl o%qﬁfg@%#*&?"ﬁ@%%ﬁﬁ'u on rfgdg]‘)iggldgna E%dt?g%ol ogy map, then the data
fl.ow manafhé nfediaj wapeet iz dldveresiinsible bt Snanagide ther flowend Homps of dggut e for the
data transfer.. If_the destination _node if, 0 p, then
t he CRRSEHHIORT BYRESS ‘eo‘iﬁvéffﬁgn t’fﬂcen%ggfki‘ R%c% ﬁ&% £ trt%%ﬁbﬁg%g Sefvi ce
regi fe'Medif ridtair 4ll ABcale bRl Manssd @6 dpppfimletalfer iprofagkion for that node.
“(Block 112) The data flow nanager 64 then finds the appropriate '

t r anindepaidont qfithe opesrting ot beingysAde and sets up the appropriate’

.conversi o S I ; a?&ﬂ' &8 Jef ga pl e
i\gﬁansportghéggenggﬁt%a%é@bfﬁ% e ﬁ?ﬁ%c‘%y%ﬁofg%nﬁ I pl edtfrﬂ;lér:goorts do need
t 0 - be3%r 1 9igeilistdneivodrhent d A arder onfuiynmgport @miminploviva ertions sueleasheick 114 and
obtai ps anot her, transport, conversion ul e, Qx.herw se fl ow
‘manal g yprig fhe &ﬁ’éﬁ@‘f@é“? ﬁ%"\ifﬁjﬁ?{gcingg%wﬁg? R4S By AvErs mgﬁghat?l @ best route
for hemrgat Bdl199s voBepElonkde®). THH tredfil ipaidgerthnauphghe betimivhemer 80al yzes t he

I nput data formats for_ the source and the destination gg%%s én order to

det ernd e avpntmanagere isowsnossihlcios ffpyning fhe gnplicatipns mpd deviges tialy "\, 5002
CONVEESIRD 4 » 3R IBNALEEy ShdRip!dbt Bas ket appropri ate
for ngéétegﬁvdgrﬁfgfﬁ&?(?%mﬂ?%gﬂggj%e _rgé)‘é\? stry '593{ baggd on the input and
out pubtifications amihprosiding anmpti¢te infoomationsibout v Sesenvirompertihag ghyngeher wi se,
t he ta flowroute i s conpl d r id he two
devi dBe medip BATERT %E%PBO&J% é%o?oglga&?ﬁgi Hhé el AIRLR deLEpHE RN

the applicaticns and devices also through the bus manager 70. The topology map

jlustrates the connections between devices within the TBEE 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 cannected and how certain featurcs may be used.

) The appﬁcé,ﬁon service modules 60 provide a level of services between the hast

operating system 58 and the application 48 in order to provide basic functionality for the
application 48 independent of ithe specific operating system being used. This functicnality
includes providing memory allocation and dispesal routines which are more robust than
‘the basic functions available in most operating systems and providing device configuration
and control medules which are sclf-contained, stand-alone modules for providing all user

interface and interaction management when invoked.
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The bus manager 70 abstracts the underlying device interconnection
mechani sm providing a cormmon set of programmi ng interfaces to describe

the eapabilities of the bus architecture. In the prefer nt of
the present invention, the devices are connected by an &M?gﬂﬂg

Tesi des. ot PPttt PRds 18 PR piotE i bming RicrbuE 3‘532396[)]0

~ the ﬁﬁ%ﬁg%ﬁﬁtbﬂﬂoﬂ&iwm Eﬁb&pbhh&hﬁﬁﬁ&gﬂkn@ﬂ:atﬁeﬁbm theo general i ze

. evenlm

t'he bus nmanagenent activities up to.the nmedj na resent
v cpmrenl CABIRGS p Mg fedipshBeorsinBye e 55 Rt aeel tedettad 55 hhen bus
reset @gﬁhﬁ&h ge 3§st&¥1 1568 nfetradt bl@éié 50 ks 8SRintRatdffthe gidcifitshdstir ough t he

ager roviding conple i nformati on _about how t he

envi oparatiy syses mhbm@ade belng uskd @mt:rdalpm jealite WAJEEECB9¢1995 tystigns

I nf or L grlovude with information about the devices which may have
suddé\r’%‘at? g%ep 't he devi ces whi ch have suddenly becone avail abl e
after theTQé'ﬁwd{ae:ﬁ&iagerTiﬁcfbﬂﬁ offgragesent fvahtiom jpcindesite PEMGISgthemaps, speed
maps.and ot her environnent descri ptlons to_cli Wﬁ?{%ﬁfﬁdﬁ's 48.

| nf oappdication $arvine medules 56 298\ heayFism W&EE’EF"WG "¢ face- t hat
hel ps he use ri)g,et(i} El% mﬁagﬁﬁg@gﬁg&% t]j}ﬁ-]déeﬂﬁrﬁﬁﬁo aathoh ey certain

NI's 1 N

f eat BFEE° rmation I s al so used to prowde ay orratlc
dat aaﬁp}jthﬂadﬁgﬂtﬁwﬂ(ﬂ esmrivnindteawiih alliof thest gpmponands. tﬁ@%&PmW% é

. The sp ze t. &hene and to g| ve
t he E]?elpg W&@%&‘H%ﬁé’ﬂé?‘”ﬁ ed’\%%‘%nﬁgg er ormance of devi ces on

U;n e&&mﬂea@g ﬁ-ﬁﬁ&ﬁ@ﬁgﬂi&guémwnmms ﬁeymeegpumenwnm@a a The bus

manager 70 al so prow es atom c-| evel data conmunications services for two

_nodeslnﬁlﬁlmm%g s within the nodes, to send bytes to each o her in
a pref err adlar MRlicBors 9t QG SpBFOERCBstedil] FiguR® 3 @1 Ofis those
atonic

I ons dnct I-ons. After a bus reset or change notification
of t lagtidpuehick twl(hmshmrdbﬂln omrmwgmmcwf/ﬁllc@é@m@ém&? ¢ tevi ces which

have just appeare n eter I The bus
mana wwa&gﬁpﬁaﬁ’meé S RreTaa ng‘er o g Féﬁts‘é"ggvsf/ﬂa&?g ﬁgtst 2002
Easi@%éi lﬁﬁﬁoﬂ/\hs @il Rameunitate mwn&m mi;ths agplistios hange

not| | cat ion to event manager which w | ti al,l i stered
“cli eﬁ@gacabmmnqsr@ h,aggq_escnfﬁ'g%thc%cal messenger. H"orq’l(')le t_m}és wtien it

necessary, the application 48 has access to the lower levels of the architecture through the
host gperating system 58.
Upon startup of the client application 48 the client application 48 must initialize
and repister with the media manager. The client application 48 initiakizes the media
: manager in order to make sure that the media manager is up and running and-_rcady to
“) serve the application 48. The cliéut application 48 registers with the media managei in
order to give the media manager afl of the necessary information for interaction witl the
, apphcatlon 48 and to register itsclf with the messaging system. When starting ap,
| generelly an apphcauon 48 must make sure that the host operating systerm has been
initialized, that @ minimum level of services are available and that it has the necessary
amount of memox:y available to run. These steps are performed for the application by the

media manager after the application 48 initializes the raedia mamager.
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notification provides enough information for the client applications 48 to
determ ne what devices have changed on the. bus. The transport adaptation
nodul es 78 take care of packagi ng nessage data before it is passed on to
the HAL for actual transm ssion to the destination devi emqwm i s at

the lowest layer of the nedia manager of the present inve "u@ Is |layer
- provi des Whenotaring pp.oychigntianplicafien A8 fellowinthe sters dlvstaisdon Be W as the DOMB

56 and any_ot he ntitdies that ple o RH.C alfer Yatthhd dp, tHhe transport
-adapF}é’t‘TBﬁFﬂ%Efu - 19 GPPIcAN reR séa?%%&c nessagi ng funct i ons %I:‘ t he bus

- managedfic4fon 28 isteslesck ermeliaunanager. dasthe iphafetretbevkodimpat ¢l PEBESEr ovi de a
protocol abstraction service, b exporting a st ek I.a.erface for
devi inyenidon the| ambc%t@nt’ﬂ’@ah%ﬁsttpﬁémdﬁl ﬁ?ﬂ%glf "%g'.ﬂ g f%&eﬁgg Sg'amﬁ ng

i nterface provided by these conponents is divided into a conmon
audi o/ video control |evel and a device-specific control |evel- The conmon
audi o/ vi deqa = BN lndtidliewel provi des an interface for combn conmands,

i ncluding the basic transport control functionality, such as Play, Stop,
Fast - Forward and Rewi nd commands. The devicc-specific control |evel

proviyhes, @Afidhpte kbdredfahashew will slmaicf the neossay demdryiend aYHgT f eat ur'es
commopn to a given cate pré( of devices, such as Record for devices with
r ec oscliviegs @ampﬂim?waﬁﬁlﬂaﬁgures which are specific to a certain device,

or group g‘ﬁcﬁglﬁg@%%aou&gwo&g&ﬁ%agég% Gaghletd) decipplicatiqar 48/thded by the DCVb

56 ensure progranm ng inferface between |ke dul es and the
app |- irgpadéteR widBthe maliavmenagduat senitcp 144 g by Istepofgrgisweng 2HeVdFedevi ce and

the contrallin rotocl bej.ng used. .this 4 ; ; at degree of
a4 B G B bl B L bpcle b ot otpanear coorce

user rr}ﬂa?@ ,ﬁﬂ%dqﬁ)%%—({@% blfupcﬂvde;bﬁortsthehbglﬁcaﬁbhdﬁt Eop gkarople; $As can di spl ay

~graphical user interface el enents_and_se t andar d. . sages to

e Borkaboads mes prvals B SRiERt o AEOHCREGraIR Reteain SY AN PERS

el ement 5. i@y Wl VRBRACK, Rlonide IHERS Esvl4-199schisiresetp eauibiiesodat a | ow

rranaﬁg?“% f“"4Ra " ot her services The nedi a manager act@ s%i&n exitﬁﬁgs' on of
f@ a& °é£s

t he hestictign opmphtiboand yigssm whe memopt buffare 2y bem, to the
ot her conpopent.s of t ia_m . - Dl I the client
g S e T S S T

medi g qRRage’ discovers and inidalizes the DCMs 5(, which _17 - 8 Nov 2002

- SonyErrorResultType SMM_RegisterCliont (SMMClientldéntifierType* the
ClientID, '
SMMBusEventNotificationUPP clientBusEventNotificationCallback, veid*

. } clientBusEventCallbackData);

- The parameter theChientID is a unique identifier created by th:_a media manager for the
application. In future communication with the media manager, the application 48 will be’
requited to pass this identifier back in, such as whea it is closing down and unregistering
with the media manager. The parameter clientBusEVenﬂ'IotiﬁcatiouCallback is an
appropriately formatied reference to the callback fumction that the application 48 will
implement. The application 48 is not required to iraplement such: a caliback functior if
thé application 48 does not need to knaw about dynamic changes which may occur to the
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are appropriate for the applications present, while disposing of the
unnecessary DCMs 56. The nedi a manager follows a specific sequence each

time the systemis booted, or airy time the system coul dngﬁg ' IMange,
such as when the | EEE 1394-1995 bus is resit. The nedia’l

provi des a w apper around the. particular dynam cal| ég“"nke‘g |ibrary

sol utetwork lravicormend.e df te application 18 sisss apt waplegrent dhisralibagh; funcliong s { he best
dynanj cally |inked l.i.brar il BabiBlcgMENt nDdul es on a given

oper gﬁi“?‘h‘&e@gft“é‘ﬁ\m%”iqaés %legﬁn%ﬁﬁfg}l%?ng a consistent interface to

out si de apmkipasich@BsclichiBusBeditGallankDean das balagy valsfharshp epplicekomanagi ng

the flow and format of data __transfer qperations betwe h i,ces on the
net weBkwilbaparireasrash tgtthtcalibagk Eputns %)'3 & tﬁ@d‘fagﬁerﬁﬁgaé?%\?ﬂﬁé tgl | ocat e
and R0R0CoF HEnRRPERRI A Bhiht Ecid MaRadrSiiones icndibaRdnétionl il he

a

- operating system'being used. The nmedia manager also provides high-1Ievel
pr ot awitll pasmitidgesten bad tot the cliEBpplictian #§osligwing dhs rpabivation 48 fhtER der to

~fully support nam c device aectli such as hot plugging up to the user
Ievela,‘"’?sﬁé?%%gﬁfi%ﬁ%ﬁﬁ@@‘%’:g@need to be aware of changes to the
| EEE 1394-19&@mmplee B ¥icp of fepidterinpheitintit medianageger, Hroapphicatins ¥us manager

70 and the event manager, 62 is _re nsj.bl e .for, ipnform the applications
and dewst glse implament the potifisgtiongalibpghy ARgH0Y, BEDE P&ﬁ&ﬁ"ﬂ%ﬁﬂfegg%‘lsgm 1995

“bus, by sending out bus reset notifications and provi.ding conplete
i nformation about how the environnent has changed. The nmedia manager al so

provi des tpagml egid (tEMBVEwEventhiotificatidoPoefvodeidientidtans to the

2Rl eat ! A Ao G, S50 R o S RBdi 0PO) 00 P

network. Information derived fromthe topology map is used to build a

human interface which helps the user undeépj aqg how t he d%itces are
connect ed ThedranmeterrlicatDats isdhe chenthusEvratAackDAR PARTFIC 13 8 ser vi ce

- modul es 60 vl Q6 v SPRY b AERcRE bIESRNINECAOSE anaP@iRiaety System
58 a9 emg%pcl% |o¢1&4§hﬁ1ﬁn€)r'g‘érbto grovi.de basic functionality for the

app! idsed iype whiich hdependdnt kiofl of keeigbe applicatipe isa‘@%ﬂfe‘}@ﬁde‘?ﬁ 5’31.°ng used.
L e A
 Oper getvaikSihstcamplang qfra \dsgticheordey tragsactod amliwhtn erpedifiel bffr o filhodul es
't ordiies a8HEPBAIERERFSH Sty PR iyt all| |Ser
stracture that contains relevant information for the particular event.
Afier completing the step of tegistering with the media manager, the application 48
then will obtain the available DCMs 56 at the step 146. By obtaining the availsble DCMs
: } 56, the epplication 48 will know the other types of devices which are coupled within the
nélwock. This step is composcd of a seties of sub-steps. An iterative callback modid is
used as the meﬁmd of data transfer for transferting the data to the application 48. The
client application 48 first gives the media manager an address of & cellback function The
application 48 then enters a loop and repeatedly requests information about the next
‘module from the media manager until there are no remaining DCMs. The media manager
ptepares z data structure with the necessary information and transfers it to the appfication
48 via the callback function. Once the informatiou about cach specific DCM 56 is
- received, the application 48 then copics the information which it vequires. This process is
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-8 NOV 2002 The transport adaptation nodules 78 provide a conmon
programming interface to the device control nodul es-50 and to the
application 48, taking care of bringing the protocol capabilities up

t hrough the host operating system 58. The internal desig R@VZ[}[]Z

i npl ement ation of the systemlevel interface bl ock 50 taKes advantage of
" the ghegsd isilhissf (he pediablendChssitehavarteti raseived by ias applicatian #h order to

real.ize the | EEE 1394-1995 nctions. avail abl e 1.0 _ ' hon 48. The
Toal kit skerpata crbpaiment o e e i p P B chich ropliGa @R aen 1. 11

appl Leati Qn: Ger Mo a&iAPdWa881eG0 afldof e syt DOMeS6.i nterface for | EEE
1394%%@%&%@' %’lﬁg%gg% Srogi ded by the ._ransp%rt ada atig&)o dul es 78.
e

Duri ng notieaprefiped aaileack fuprsion e} i soglicatign il Pugy 9 Ph all of

- these conpone en i g with the DCVs 56, the application 48
wi | Ithﬁ%g@’%g‘? ﬁ‘&i@‘ %&gg%c&%%}l‘%l@ﬁoﬁes?f ace. Wien conmmunicating with the

application service nodules 60, the application wll also use a single

- programm ng interface A client lLcation . hpbed above and

i 11 ustratedd P'F"WPHW‘?‘%%J"QC%“&%’B@ a"ﬁe}d@%ﬂ ?lggﬁ‘rﬁgél gs above all the

ot her,_¢o end Sival DRed®ic §Vecclafeli t ecture of the nedia manager

pl at?%??ﬁggggt he fﬁ"els:)tgﬁitE I nvention. For the conpletion of a majority of its

wired tasks, the application 48 will conmunicate with the DCMs 56 and t he

application service | L6 1966 naRS SN tranbirdrih dath GeBlccRES SENQET .

For %PWI%%#%&?%’@%@%%%&?@%% appl i cation_ 48 has access to the

| OV el BN FraBhigdk R EicCdpiplication 48. t Bhoailicstien 48wl deffrerifs 0¥y d¢ist em 58.

Upon startup of the client-appli.cation 48, the cli | i i on 48 nust

J% t samickure, allpaete thgyswery ftq?et"ﬁéﬁ?ﬁﬁaf“é" s‘b‘gP‘?“ égs%c%&gr?tﬂ%%pl‘i cation 48

I nit i't?dckz%g?o R rRna RN AGRE addteRTis BenlpasdE becks i thit elibadkhinctiali a manager

S uﬁ and running and ready to serve the application 48. The client

app| elt@ingthetfopliegficn 4% © adceds thatedabsirustue FITEF PRFOSOPIAPYINS give the nedia

manager all aof t.ﬂe necessary information for interaction with the

app! MEGARA¥Odhd to register itself with the messaging system Wen

starting tRe pagRRRE dtiyeladecapihe catibaok fudtion st thedndexsyalie @4{8E 99 host

operating system has_been . initialized, t L hERIESSs. Ofheser Vi ces
are &hih Bepeplsion AR FUETs iy t?‘ﬁénfﬁténé §§’aa?’§£“§?r§t£rﬂa of Jr:rei‘:&rén)ry available to

tun. 1 Ehes ol byahe nRabéosnadititle TitMs &6 Mhisqtarometyistpased beck ¥ manager
. after the application 48 initializes t erreﬁiaﬁrm&a e . ve this
: the application 48 in the callback function so that the application save

~ parameter along with the other information passed into the callback function. This index
value is useful in other calls to the media manager by the application 48, when inquring
about a specific DCM 56. In addition, this index value will be used when notifying the
) _épplication 48 that a device has disappeared after if was unplugged or disconnegted trom
" fae network. The application 48 will store this index value for each DCM 56 within 2
dedicated field in its brivate data structure.
The patameter deviceInfo of the callback fuaction is & pointer to a data struciure
labeled SonyAVDeviceRec, in which the mediz manager stores the DCMs 56 for retdeval
by the application 48. The format of this data structure is knawn to both the application
48 and the media mznager. 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




-19 8 NOV2002 When starting up, a client application 48 follows; the steps
illustrated in the flew chart of Figure 6.. The application 48 starts up
at the step 140. After starting up, the application 48 initializes the
medi a manager. In the preferred enbodi ment of the presenlg hgxﬁzgng t he
application initializes the nmedia manager by making the f0l I1: err
= SMyVirbvadd 6 Wikl MTibkidatd stdturé BenyfeddexiceRea gedefisiellin Zebledat ¢ t he
necessary menory and system services to support the application 48. After
i ni tibalomzati on of the nedia manager is conplete, the application 48 then
‘registers wwth the medi a manager at the step 144. This step of registering
allows the } application 48 to provide the nedia nanager with specific
- information that the nedi a managéABRMEILl need in order to properly support
the applicatjon 48. Fgr exanple, the application 48 nust provide the
addr ess oﬁmﬁkgﬁﬁrgﬁgﬁgﬁgﬁ%?ﬁe for notification of significant events
“related to the environnent, including | EEE 1394-1995 bus resets,

asynchron ggncdtlg,@nsacti on conglgimhon and tri/gesirsvindieTypeenOry buffers have
been filled Wth a specified i sochronous data. The step of

) agount of
regi st eri MFEE E8npl et ed by tESEBF%wi ng i nstruction: SonyErrorResul t Type
SMM Regi s song DeikiMaSdlype nt dodiettodbeRafdgene* the CdientlD. -
' SMVBUSEVGE;\L%}]JJ Lnl%ati onUPP cli gptBusEvent Noti ficationCal | back, void*
cl i ent Buskv t('ia | backData); The paraneter theCientlID is a unique
i dent i f i ennsigneddengd by t he nmedi¥“fhager for the application. In future
.comruni cation with the nedia manager, the application 48 will be required

L3 N S B BBt peiopling, | 1 oo/ down e
clientBusEvent Noti fi cationCal | back is an appropriately formatted reference
o1 cabhiagl LYackd o iohe WSAERI £0kp#Ss ook e,
t he afpickCathiOidedBicd 9etseddly the applicatibnéSvwhbover itywents b ahmmgacstahi ch may
ocet rv'.rihloa chCeM-Széoor-w}?enNﬂlggpleggéon a8 requests services from the media manager
regarding a specific device. |
. The parameter busGeneration is 2 value which changes after each bus resct action.
Afier each bus reset, when devices are added or removed, certain informatiou about the
bus and the connsoted devices will change. Each time that the IEEE 1354-1995 bus is
reset, the value of the parameter busGeneration is updated. '
The parameter controfModuleReference is « 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 wansactions with the module.
The application 48. will next request that the media manager generate list of
~ available DCMs 56 and the number of modules within that list using the following

function caii:

. SonyErrorResultType-SMM_FindDevicoCoutrolModules (SMMDeviceListRer Type*
theDeviceList, unsigﬁed long deviceAtiributes, short* numAVDevices)




network environment. if the application 48 does not inplenment this callback
function, then the application will pass a NIL value for this paraneter.
The paraneter clientBusEvent Cal | backData can be any val ue that, bRg
application 48 will require access to in the callback routi N My,

e PRl hatiey Rt Bt ths RUEHS VHE B IR SLABENE OGP U Shack 0.t he
cli eg,tﬁ,éc%ggdgg 3hled fnd Pt B9 i iedRRhGAL] OfhebppliutiolSAll ReRess gl obal

stor er appropriate ta. To conplete the step.of registering with

the peedi varishlrasfothis tjre amdbpdss et 4ddeesq of thet xariskile tp Sffuspldf the notification

cal | back function, usi he fol.l gw | : Labe1i anti

(" SBus EFURPRBTTEIE SsTohruum pfbah o0 of bLRRE A8 Ay K8 felicasion
busEygntdadi adiey the SHHBLT DN Bs olich dvalVsntehntied. ; Fahexappicate: er '
clientData i S the clientBusEvent Cal | backDat a, par anet t passed in

o t
S0 € Bapheotm 88 maycrmly Bt B JROWTAIU B0 AROLACIASS COBRRET o lag pBEk. o

enungrat e%@g&%ﬂ@%ﬁ@g&iﬁe@%&m Mﬂﬁhe#iivﬂﬂﬁﬂér (BY €31 fok dalyede! i cation is

bein i ecified events I'nclude a bus reset, when a device
i s phedesduéding the ctipbUgderd the bshis nurned tobelapplisation d¥pl | on of an

asynchronqQus transactj gn d,.whe | £ fer 1 | ring an
i socAPRIKatE #% &?&F@‘F*%fmzdg%al}gwﬁc u‘%aéraglre?%flera qeu@ \}(tée%t ?ﬁnl? odfcf)!irc %Sv?‘géejs a data
St I UGl Ui add Rlms@Nb @l Weviced @edt pluped tabitdavé ditcit povaramitch tirmed event .
After conpleting the step of registering with the nmedi a manager, the

appl efaricly aBozmgedfvigFs| obtain the available DCMs 56 at the step 146- By
f;ﬁfi " 102 D62 AN Al ARG iccs Hbludel bk UrIDUMA 6ok ke Kattihe ot her
t evirces whi

es of 7 ch are coupled within the network. Thi§ step is
' conpegesiedio thesmyplienficnfsls [Phesapplication 48 uses this prmbey asgbe kones Bavadeyy ysed as

the net hod of data transfer r ansferring the data to the application
48. vhthe iggratan logp K P@ﬁ’t“itgﬁﬂm%‘st gi ves the nedi a manager an address of

a cal | backyf UpQidaftn 8 PrepaRB the ailiback fRcldienidens and tied onws aidebp ®peat edl y
requests information about the _next _ nodul e gior}) bh gﬁ‘@dkéwﬁ{' er until

t her ecpaatediyocalldhe medigmeraest snt dhsdprmatian, 95 1°ﬂ%g’ SR Y €t ructure
W ththe S b af | [ teSdpBliSation 480mhibe capRkil ¢@ttieon 48 via
the S5 FsBERSRE N0 culll RTRcb ih 8P fodp! Oturd

e information about each specific DCM 56 is

. r eceifyibdying fieactipmd i cati on 48 then copies the information which it requires.
This process is -21 - 8 N OV 2002

pascal SonyEmorResultType SW_G&tDeviocCoﬁtroModulehlfo
(SMMDeviceListRefType theDeviceList, SMMDeviceIndexType whichDevice,
unsigned long reserved, SMMDeviceConwolModulelteratorUPP
theDeviceListCallbackFunction, void *uscrData)

Th_c parameter theDeviceList is the list reference that was retumed from the function call
FindAlDeviceControlModules(). The paramoter whichDevice specifies which of the

. DCMs 56 that the application 48 is requesting information about. The parameter
theDsviceListCallbackFunction includes the propared callback fimction address. The
parameter userData is a reference to an application-defined data structure, This refeicnce
is passed back ta the spplication 48 in the callback routine and the application 48 will
then transfer any needed information from the media manager to this data structure.
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repeated until all of the avail able DCMs 56 have been received by the
application 48. Wthin an alternate enbodi ment of the present invention,
the client application queries the systemregistry, reques I e to
each of the available DCVMs 56. The preferred call back funct o%\ﬂ

221 of | ol GHR PRGTRAPRIEER o B bl SoEh T YAUREIS BONESs it At o

SMMEg Vit ndexky:pe devi cel ndex, SonyAvDevi ceRecPtr devicel nfo) The

par aneter userData of the call back function is the means of transferri ng

dat a between the nmedia nmanager and the application 48. The application 48

will define its own d: to strugiagie mall ocate the menory for one of these

structures and pass the address of that structure to the nedia manager.

That address. is then passed back in this callback function allow ng the

applsmﬂbéxeuatiétﬁefr@eaccesshephr@teﬁéta“tla‘ﬂs‘t;r ucture for the purpose of copying

i nformation int Oﬁ)lft The paranet er devicel ndex of the callback function is

t he if (rddx heldviseli®f t he : oo WhICh th Ilca on 4 £ers .to obtain
§k§“%’n ec‘é‘eby t he nunber

i nf or mat i e~ SYMUTIIAHE mﬁ%ﬂ%
of available DCMs 56. This pararret er i passe ‘k to the application 48

in tHEWEHFTHYCck function so that the application 48 can save this

par afret er n 1 her information passed into the call back
f.unction. ';A?}IPO ,%L%gﬁfkﬂg é&ﬂﬁ s Bl Wegih MaRbdper calls to the nmedi a manager
by the appld.cids 'ﬁﬂmé&, MR Conf@ModlBititorProgPBedefnfoCalDRAREE )] N

addi ti on, ﬁgms-ammawu(m%mmmm motifying the application 48

that a deyl ce has di sappeared after it was unplugged or disconnected from
t he network. Tiagloappl i loat 4 eNymARDaydek: epdte this Wex val ue for each DCM 56

wthin a dedigated field inits prlvate dat a structure The par amet er
devi cel nfo of the. cml™ PGy 'fs ucture
| abel ed SonyAVDeV| ceRec, in which the MEEF%S %8 DOV 56 for

retrieval pllcatlo 1!? ormat of this data structure is
known t o oth IP‘FF€‘°§‘B‘EﬁD "3&*"% an‘%'%hﬁ lirarredl a manager- Once a DCM 56 is

stored within this data structure, the application 48 will then copy the
appropriate i njuo_tqatl on fromthe data structure to its I) -22 - 8 NOV 2002
} .
' yoid DevicelufoCallbackRautine (void *userData, SMMDoviceludexTypa devicelndex,
- SouyAVDeviceRECPy
-devicelnfo)
{

HCopy eny information that T care about from the devicelnfo data stracture.
ffaver to my private da referenced by userData:

(myPrivateRecord?r) userData->devicelD = deviceInfo->devicsID;

After thc‘ available DCMs 56 are obtained by the application 48? the application 48
. will then obtain device specific information at the step 68. The DCM information
returned by the media menager is systera level information which includes the unique |
identifier for each device and protocol-specific information such as the bus generation for
| the TEEE 1394-1995 devices. In order to obtain the device specific information such as
status, descriptive namc string and an image of the device, the application 48 must
communicate with the device through the appropriate DCM 56. By completing the st2ps
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own private data structure. The data structure SonyAvDevi ceRec i s defined
in Table | below TABLE |I typedef struct SonyAVDevi ceRec unsigned | ong

devi-ee; //S. MVDevi cei DTyp0 unsi gned tong busGenerati oQ,;%chV 20{}2 ,
SONY_Devi ceModul eRcf f ype coci rol Modut eRef ercnce; unsi gned [Feng reservedl ;

unsigned | ong_.resrzved?; AVDevi ¢ * i " li

Sl Mo REE G erertiay Aepabe Auetor FENAAREL BERRERAI. - o 56

and wgisyhoqr?réa@y foleypettionThi s identifier is used by the

application 48 whenever it wants, tq C‘W«-‘; i cate er*té'g a ﬁcn%gq or when the

appl i cat | Whila ghe gpptieation 4his\apeedng io {I?Pégf‘ﬁuﬁ%f FM§¥F di ng a

- speci fi V] 'Rﬂéﬁa i%fn(;béb?l Al LI a8 mead ¥hrchhehanges after
eacheVBB§ ag'gsné%%ﬁeg?g% f%% each bgggﬁl?es‘eﬁlwmhen devdiggses are added or

I enypeekssep thcdiost opriaiingestysom sidode mddie wbwapeand the connected devices wil |l

change. Each tinme that the | EEE 1394-1995 bus i efy, l(;])%llﬁ‘ ue of the
par anet erlt 5H &8 7BPHPFIA tF%ses i éﬁ%ﬁ%ﬁt%@ﬁéﬁc B%E%Fégl%g u e%gf erence is
ar eéﬁh?@%eﬁanmﬁom th Rdinajz6 devic@anuplce doguilich within ap SEERi1884-devi ce.

This reférence i s used when the aggéi cation 48 medi a manager

, requi,res the
t 0 al39Sceerink busisteture, ithe presans fven CW%‘FPP%%@GE@ 9 HEAEDl i cati on 48
will next request ] di a manager .generate a |ist of avail able DCVs
56 rren i el b Nebtife™

€S within that list using the following function

cal |
SonyEr r or Resul t Type- SMM _Fi ndDevi ceCont r ol Modul es, ( SMVDevi celi st Rel Type*
. theDevi ceLi st, unsigned | ong deviceAttributes, short* numAYDevices) 4, - 8

NQV 2002 The paranmeter theDevicelist includes the address where the list of
‘avail able DCMs t6 is stored and is generated and returned by the nedia
manager. The application will declare a local variable of this type and
pass the ‘address of that variable to this function. '

W
;
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The paraneter deviceAttributes includes a set of bitwi se flags which the

application 48 uses to specify the types of DCMs 56 which shoul d be

- returned. For exanple, the application 48 may only wi sh to know about the
active devices connected to the network. Wen certain flag l/g| @vm

specified the nedia manager will filter the list for only the 2

neeting the criteria, before tHel&dtMiS returned to the application 48.

- "The- application 48 can specify that the list include all identifiable

devices, only devices that are up and running, only devices that am

pl ugggd Cidimbut have their power switch tanned off or only snoozing

devi ces. The paraneter numAVDevi ces includes the nunber of DCMs 56 in the
list that is returned to the application 48. The application 48 uses this

nunbgr as the BQYRIAL erafion bf AidPédrRtuhiogfon Sot@Bingd netivosk DCVE 56.
The glppl icati o%pﬁlgﬁgr epar esﬁgﬁgﬁcal | back function address and then enters a

| 0op of devicepioatenplpticg b (taskmonpsiging themapeef-unti|l the information on all of

the DCVMs 56 within.the |list.|s i ReLa5H ; eqﬁ;glafahe | oop,-
~ the appli &ati oﬁ“Wea?pf)ors?gagaqel‘lﬂtg%%gﬁ’ ol | o&ﬁ%ap?gﬁ‘gﬂn: pascal
SonyEr r or Resul tdusiersd Hetbay inhefdim virmhiMiziides land ormediivbevailablest Ref Type
t heDevi ceLi st, SMVDevi cel ndexType whi chDeyi ce unsi gned..| al.eserved.
SM\VDevi ceCont rS‘FﬁS’B&GF%IftaEP‘é’PB‘F% °F§1§‘5é\?¥5‘é?f}a?! Fggg%ﬁﬁﬁg?%n, voi d
user Data) The ter theDeviceList is the list reference that was
returned fromthe ftunction call FindAll DeviceControl Mbdul.esO. The
par-amet er twhi chBeusting bpeppropgee dhyiers oX whdovieseng wgppiaieteit- appl i cation
.48 is requesting information about. The paraneter

t I:g?:eDevi.ceLi st Cal | backFunction includes the prepared callback function
address. The [Ta& aeeRlicd asudsirdadtia cldmd fuether eotaprising the stgp¥fi cat i on- def i ned

data structure. This refe e 1i,s,passed,back t i gon 48 in the
- cal'| raaitajning 4 ﬁ@‘ﬁ’ﬁ&‘%”l& @BE‘F&&P‘? 8%‘?8‘ P e n&?%g%gp %F&%ﬁ; needed

i nf 0*::?%&;&9{;56;: BN ol e L BTBNGORE devick i anipbubdaticectrithin the ddice 8 NOV
- 2002 e ehtire preferred sequence of the step to obtain fhe avail abl e DCVs
56 i santlifetden whenei i eonfrpl meulg (SAsrespeysible for control of the device.

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

‘4. The method as claimed in claim 3 further comprising the steps of:
obtaining a topology map of the dovices within the nelwork; 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 formar, if

necessary.

6. " The method as claimed in claim 5 further comprising the step of providing
an interface to a user through which the task to be completed is requested.
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SMVDevi celLi st Ref Type t heDevi ceLi st=NULL; it (nil != theDevicelList) err =
SMM Fi ndAl | Devi ceCont r ol Modul es( & heDevi ccLi st, kActiveDevices +

kl natti veDevi ce; &INumAVDevi ces); if (noErr== err) ( '

gAVDevi ceLst =NewHandl e(0); |/ Prepare the callback function for the nedia

manager . theDevi cel nfoCal | back - 28 ~ 8 NQV 2002
NewSMVDevi ceCont r ol Mbdal el t er at or Proc( Devi cel nfoCal | baekRood, I c); 1f ((m
= thcDevi ceTnf oCal | back) && (nil != gAVDevicelList) ) { else for(loop = 0;

| oop < gNumAVDevi ces; |oopt++) { at = SMM Get Devi caCont r ol Modul el nfo
(theDeviTceli the nhé@RdU indeRePeMIf 8! - ' ' ;

. Di spaseRout i neDescri p?s?céﬁ?{eﬁemv%rgglﬁeggme@g%ﬂ; Ig‘é‘(\r{l?gﬁl@%kéﬁ@%siuéer

Devi cel riteidadd datecioRoupphieation ¢#8) and ecspands, to SvdBeeits diontlthe Byplécationi cel ndex,
SonyAVDzXéf CORECPtr devicelnfo) { 1/Copy any information that | care about
fromth c?évi celnfo data structure /;over to nmy private darn referenced by
userData: (nyPrivateRecordPtr) userData-> devicel D = devi cel nf o->devi al D,
After the available DCVMs 56 are obtai ned by the application 48, the

appl i cafhi on 48e mgthqd asisimed imélaing @ wihereis theaictwakiindmIHER 1394 stialtthe st ep

. 68. The i, nformation returned by the nedia manager is system /| evel

i nformation which includes the unique identifier for each device and
protocol -specific informati on such as the bus generation for the |EEE
1394-1995 deyjces. In order to obtain the device specific information such

as status, desaethodiaselamadingainy’ wharcamihe rasieolorodule(dd vistlss it he
?_Ppl | catdnle #8iBYAd is downloaded to a host device for execution,

o

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
J b. a control circuit (22) coupled to the interface circuit (26) to determine

appropriate devices and subdevices within a device required for
completion of a task 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




comruni cate wth the device through the appropriate DCM 56. By conpl eting
the slaps -25 ne) NOV 20& illustrated in Figure 6 and descri bed above,
the application 48 will have conpleted it,. startup routine and is now
ready for operation. While the application 48 is operating it wll be.
handl i ng user and system | evel eventd and nessages including receiving
control inputs, as well as nessages from other processes, the host

- operating systemand the nedia manager. It will be appargn me
ski | | ed Goptrelnf the devi¢eat whil e the preferred enbodi nent @rNJN@ sent

invention is used to manage devi ces coupled together within an | EEE 1394-
1995 serial bus structure, the present invention can also be inplenented to

manage ldevi cidg apprhiug a9tlaRiiedit el 1B & conprdin @b @dasde Al MEt We C ai m
1. A nethod of nmnagi ng operation of and communicati on between a network

of devi §&Y qoppled inihesentg] carepis §12) @adin theiinfgrfaspecirpu f26)oondigurtdtter i ni ng

appropri i I i i hae required for onpl etion
of "t ho. e #RRES NS e e R Sk S lus By ces

i f appr dptaifiivebetercticths appepriate daviaed aldl sabllesices biyphalykiap tef topdlegy t ask- and
b. instructing the appropriate do-vices and subdevices to conp%ete t he task
The net R#- as clainmed in claim| further conprising the step of

mai ntai ning a control nodule (56) for each device in the network, wherein
the control nodule (56) includes the capabilities of the device and any
subdevi d&s wilhhapparites seslaioedamdlaim it vdrereih dresiontrdharonif22)alisonodul e (56) is

responsi ble for, control, of the device 3.. The nethoq as claimed jn claim2
for Phor coufrelio i el dat B Bg e gronihe SRpsva T dovicss cHOSHPdeHises
2a}bpr Opr b 8 peshél ERMabITdaRUBHRMLIER S nebBRafet hod as clainmed in claim3

further conprising the steps of' a. obtaining a topology map of the
devices within the network, and

~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;

-@j 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




b. determning a best route for the data flow by anal yzing the topol ogy n
ap. 5. The nethod as clained in claim4 further conprising the step of
convorting the data flow ng between the appropriate devices and subdevi ces
into a proper formac, if necessary. 1 'no nethod as clainmed in claimb5

further conprising the step of providithg an interface tQ g MS®y, ugh
which the task to be conpleted is requested -27 28 - 8 NO\/BZSWZMe
method as clained in claim6 wherein the control nodule (56) provides user

interface data to famniagyiuahdeviess tmg) awlgblesubdavines pbthadevices/withis from t he

licati 48 |.ak ned, | lL.ai m7 wh in th t Kk
P an TEEe 1304 b5k ntPEHCRE B8 @SR bR TR hef i Aplont Pl tbet S 51 m 7
wher ei n t he cont r ahbdawitieh ere(tobpurt@siydeaildble.a renote device and is

downl oaded to a host device for execution. 10. The nethod as clainmed in
claim?7 wherein the control nodule (56) resides in a local device and is

execut eqof 1 0mng pRAddVR Bl q}pgﬁﬂéﬂ éWch&%&%irg%égﬁybﬁ% rofling' 1€ Mt hod

as claimed in claim7 wherein resides 1if a |ocal
devi ce datd flosv bgtivoartihe approprifite sbvidevandesubdeviesecut i on. 12. An apparatus for
controlling operation of and communi cati on between a network of devices
conprising: a. an interface circuit (26) to communicate wth the devices

within phe maéWREGd ARthiRed 1 QHRE I@hﬂ%f&d&ﬁﬁﬁ%e% phed to the interface

circuit (26) to determne appropriate devices ahd subdevices within a
- device requi fed f obtaingegiopplogy nup of theaddyviam avithin thesttwark; ande appropri at e

devi ces and ; subdgvi ces.to ,conmpl et h k,.wherei.n yirtual devices are
~ faormed from bavai %Blinémgﬁbaubee\?{%)’gge 5?%3&&3@9‘?3{’5‘1"&&%& ¢ ROy ai | abl e
for conpletion of the task. 13. The apparatus as clainmed in claim 12

further _conprising a plurality of control
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.  Anapparatus 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




nmodul es (56), each representing a device in the network, wherein each
control nodule (56) includes capabilities of a correspondi ng device and
any subdevices within the corresponding device and further wherein the
control nodule (56) is responsible for 29 control of thahge iree.anno8 NOV
2002 14. The apparatus as cl ai ned irPlclaim 13 further co r%gﬁﬁéi%ggus
manager circuit (70) coupled to the control circuit (22) and to the

interface circuit 4. aur ' gggl of the devices
wi thin the netmrtkgé(ga roggﬁgp%grgfﬁﬁgahgCB@?[e%galfeetg 0 ﬁ%é{%ﬁ% ow bet ween the
appropri ate devi cqapraphetesivnteMnoddedisonrapryzida nstroetidmepotiegppropiipte 15. The
apparatus as clained in ck&inL14 wherein the control circuit (22) also
configured to corflR¥ices pHbSURdeHCsSt owi ng bet ween the appropriate devices and
subdevices into a proper format if data conversion is necessary. 16. The
apparatus as clainmed in claim15 wherein the network is an | EEE 1394 seri al
bus net2dbr k. THe7apparatistak obhiméd mera g 28gwhereinzathée cmmtol candt @ajatsmi cat i on
bet ween, a netwopk of devices conmprising the steps of:. a. intaining a
Cont 1 ol IeHESBRSS 1 WBPRIgPrEE ARVIERAATESUPIPV RS SRRy S\HEPSHRT ¢ he contr ol
modul € (et dhririeasit SR BARAPHHuLE dffoe? Froh\Eratiomk Qt?oc@ﬂﬁe@%gcgnﬁﬂ'agev' ces

I's

within the device and further wherein the control nodule (

T esponsthe kagk faden therappudpriefe demisctland sbdeticesprondtdiurrgntdinavaptaklef ace (30) to a
user through which a task to be conpleted is requested by the user; c.
determ ni ng appropri ate devi ces and subdevices required for conpletion of

the tasis by ‘Heapphiaie ab BRiBQN @ imRoWh&8in(thddontandirelit @oyRIfetthdrg t he task
by |nstruct|n8 appropriate control nodules (56) to provide instructions to

the appropevst éo eaios dyfa Aaw betiweranthe devicepgyithpm therfstwis- as claimed in claim

18 further conprising the steps of: a. determining if the appropriate
- devi ces and subdevices are currently available for conpletion of the task;

and 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 IEEE1394 serial

bus network.




30 - 8 NOV 2002 formng virtual. devices from avail abl e subdevi ces of the
devices within the network for conpletion of the task when the appropriate
devi ces and. subdevices are not. currently .available. 19. The nethod- as
claimed in claim18 further conprising.the steps of controlling data flow
- between the appropriate devices and subdevi ces. 20. The, gﬂjbp ~As clainmed in
claim 19 further conprising the stegg of ;. a. obt ai ni Tig} attdpdl éy map of
the devices within the network; and”b.determining a best route for the data
flow by anal yzi ggndih&t $BRALL .. 21..The nmethod as clainmed in claim20
further conprising the step% (ﬁofm:ga.&o&é’tféfliprﬁbl“lﬁﬁt‘@bhmm@ncmfoddafa
roW%"IﬁéW@Eﬂmt&gﬁe_appropri ate devices and subdevices is necessary; and
b.. convertd' ng tlh_e at.a fl ow ng bAet ween the appropriate devices and
subdevi ces i nt 04 "PIUPRR SFEFIraRoGure Basectobmviceris Honidwolle GASEA Mo cafuuTNe
met hod as cl ai meghividine] Ak elndhe network is an | EEE 1394 seri al
bus net wor k. ngg Anéﬁparathéica%?ﬁlg%n ‘T‘i"?vh‘ﬁ"’é‘ﬁé‘ﬂﬁﬁmvtﬁﬁﬁmnthc
comruni cat i on Blevigeand frrthet whidcin B cORYMGRSIEOINE S hABio Br o2 Rl UFal i ty of
control nodul es; (56) each representing a device iéﬁgkﬂgcfﬁgﬁ%ﬂ%@g\ﬁ&r ein
- each control no ule (56) includes capabilities of a correspondi ng device
and any sbbdevipaadding bl ilertRR 6 R UEESRQNGL 08 devige ,and further wherein the
~control nodul e (56)*“158 respons?gl e forﬂ&é%@a%&%%wté@;smumd
interface (30) hﬁ&h“f‘ﬁ@‘ﬁred to comunicate with a user wherein a task to be
conpl etedgi s T g by the user through the interface (30); and c. a
control CiTcui t& @ﬁ‘ Sgéﬁogﬂ‘afcéfcf’ﬁ&sﬁ Fegesotqudtfootompldtibiest h56) t o
the network antisk by sdaechinn @6 &a6@ol(AMuCO Rk LiQedeter m.ne appropriate
‘dévi ces and subdevi ces required for c%nb%%%%ﬁ%“%%@‘%é’l?%?"’éﬁg?@hi ng 31
\Y _ a f:subdcv.tccs if appropriate devices are not available for completion of the

task; and

d. completing the task by instructing appropriatc control madules to provide

instructions to the appropriate devices and subdevices.

+ 32, Thewmethod as claimed in claim 31 fucther comprising controlling data flow between the

‘appropriate 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. d_etennining a best route for the data flow by analyzing the topology map.

34, Themethod as claimed in claim 33 further compriging:
a. determining if conversion of data flowing between the appropriate devices and

. subdcvices is necessary; and
b. converting the data flowing between the appropriate devices and subdevices info a

proper format if data conversion is 11CCCSSALY.




19 the control nodules (56) and conpleting the task by instructing
appropriate control nodules (56) to provide instructions to the appropriate
~devi ces and subdevi ces. 24. The apparatus as clainmed in claim23 wherein
the control circuit (22) also determines if the appropriate devices and
subdevi ces are currently available faor conpletion of the task and forns
virtual devices from avail abl e subdévi ces to conplete the task égen t he
appropri ate devi ces and subdevices are not currently a-v@ INaEBVezﬁ . The
apparatus as clainmed in claim24 wherein the control circuit (22) is

furt Br Gdemgleds dyrednn cloim ddtwhcidiovheomtwedris nh EEEB1B9eserint bl n t he

net wor 6. The apparatus as clainmed in claim25 further conprising a bus
manager <ircuit (70) coupled to the control circuit (22) configured to
obtain a topology map of the devices within the network and to determ ne a
best route for the data flow by apalyzing the topology map. 27. The
appartit us Asppsfusdar sontellingemetionf and commuoisatipnbetwicrm anttwogedf i s al so
conf yghik&d-o dg&&vert the data fl owi ng between the appropriate devices and
subdevices 1'nto¢

o a proper format if data conversion is necessary. 28. The

" appar at usaas chplurelityiaf cﬁh@dl%&ﬁdﬂ@hﬁcﬁ&ﬂar&&&ﬁﬁﬁ%ﬂﬁéﬁ&ﬁiﬂx@hﬁhiwdrﬁ,%)hér&nm SO
configured to inplenent pre-defined actions allow ng users to access basic
functionality qoREotmetliels dnglydes capabilitigs ok 2 cogespprdingsigricasadanis cl ai ned

in claim28 wheii.pickdeithnhs Bﬁdlhédé@ arl BBt rgﬂft%ggtéﬁ%ét 0 nonitor

Ao
and record user activity an torréé;beate cus%%m user-dlé I'ne ns. 30.
The appar at us e®duleds nsgonsible fai con@dl othise dévicd; he network is an | EEE 1394
serial buys netwrk,. 32 - 2002 31- A_.pethod of managi ng, operation of

apd commufi cat f"bwt%"ﬁé@ﬁﬁé"_ TR caty it SHhsFeRRMEK B be nai nt ai ni ng

Tl udes. t he. oa e Bl oo within the
devi ce an® f ur?® femrolisiseet. rorpled bothephiralthy o centrd mebisnsi the eetvark sohtor ol of

the ~ theinterface, configured to determine appropriate devices and subdevices required

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 apprppriatc devices and subdcevices are currently available for completion of

the task and forms virtual devices from available subdevices to complete the task

when the appropriatc devices and subdevices are ot cuitently available,

) 37. 'I‘he. apparatus as claimed in claim 36 wherein the contro! circuit is further configured to
control data flow between the devices within the network.

38.  The apparatus as claimcd in claim 37 further comprising a bus manager circuit, coupled
~ to the control circuit, configured to obtain a topelogy 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 configured to
convert the data flowing between the appropriatc devices and subdevices into a proper format if

data conversion is necessary,




device; b. providing an interface to a user through which a task to be
conpleted is requested by the user, c. determ ning appropriate devices and
- subdevi ces required for conpletion of the :task by searching the control
nodul es, wherein virtual devices are forned from avail abl e subdeviccs if
appropriate devices are not available for conpletion of the task; and

conpleting the task by instructiyyg appropriate control Provi de
instructions to the appropriate 3glevi ces and subdevi cec ﬂg%%ﬁ an}g]t@od as

claigmgd i I 1 furthar LiLSi.ng.cantrol 1jng data flow between the
appr‘_%%ri a?}é&%g;ffﬂé%sma&h%&lggﬁﬁé@@gg ,thgs.'“ éicﬂgf’irﬁ:}?f“&és QFREEUrGd 1 ai m 32
f ur tineplcrmantpre-diMgzd ationofllowink 08:roto 2Bk Beiic miﬁﬁﬁeﬁami??f@.%\abﬁﬁés ihdli n the
network; .and b. determning a best route for the data flow by analyzing the
t opdioYY ™ map. 34. The method as claimed in claim33 further conprising: a

determning if conversion of data flow ng between the appropriate devices
and subdcviccsis necessary; and b. converting the data fl owi ng between the

appripr i dfte appaiatessahdmed bdeing 48 wikbicih thc cphRFSirchR id@Bto édnmdatkad tgonver si on
i S necessar - 8 N Oy 2002 35. The nethod as clained in cllaim 34 wherein

33
t he "HETWS FEX reeord ueppeitvitygind d pregie gytem, perwisfined adionan appar at us f or
controlling operation. of and comruni cati on between a network of devices
conprising: a. a plurality of control nodul es, each representing a device
in t%e n arais @ claimediotclgion9 eherehotht actwick iOeSTEERDENOH lsiriil @as of a
corr%g,p(?‘_ﬁdi ng device and any subdevices within the correspondi ng device
ur

and " er wherein the control nodule is responsible for control of the

device; an interface configured to communicate with a user, wherein a task
to be conpleted is requested by the user through the interface; and
43. A mcthod of managing the operation of and communication between a plurality of

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

) audio/vidco operation or communication.

44.  The method as claimed in claim 43, further comprising the step of maintainitig a control

| module (56} for each media device coupled to the bus, wherein the control madule (56} includes
the capabilitics of the media device and aﬁy sub-devices within the media device and further
wherein the control module is responsible for control of the media devicc and the sub-devices

- within the mediza device.

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

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




a control circuit, coupled to the plurality of control nodules, to the
network and to the interface, configured to determ ne appropriate devices
and subdevices required for conpletion of the task by searching the----
control nodules and to conplete the task by instructing appropriate:
control nodules to provide instructions to the appropriate devices and
subdevi ces, wherein the control. cifeuit also detern‘ige Qéf qup? appropriate
~ devices and subdevices are currently available for ¢ n@l Yi of the task
and fornms_virtual devices_ from avail abl e subdevices to conplete the task
when*®he dpprsgiadassivimed dvelaismds, Jutthiecovgpsisimgéhamiepseft r ent |y avai | abl e.

37. The appara . i i.n i m wher ei n e control circuit is
further cg}n)fi ghr ad §%ﬂog’8[r§%§6+apcp§‘ltt§e?¥%\%d8§%@?pi°ﬂéo We¥yi thin the
networ k. BB. Tdetcapmipipat best &iccloaiteREa ﬂb&b@iaﬁm?ﬁné chttbﬁ&o%ﬁdlﬁ%i sing a bus

manager circuit, coupled to the control circuil, configur to.obtain a
topol ogy map of the devices within the network and to determ ne a best

00187 o Tl Lo ARTLIE K D5 RROL BN IB F0 TG ST oL Us 25

clained in claim 38 whereln e dontro to -

convidewingthetwieenahd approprintbeicdipel vidkeartubaRivicat itdRMhEME deneSHREVI ces
into.ﬁ. roper format if data conversion is necessary. 34 - 8 NOV 2002 40.
Rkl

The QApp FECEPH®d in claim 39 wherein the control circuit is al so

configured to inplenent pro-defined actions allowi ng users to access basic
functionality of the devices in the network. 41. The apparatus as clai ned
i n A%i m Ho miked anclaivecdiomiainl 47 furthet torhprising theampiafgrieding an intefict or and
r-ec USEeL jo Vi nd t,0 ,cr,eate custo user-defined actions. 42. The
-ag)pgég% us atsh?‘gl}%ﬁ‘?'r% it ‘ﬁ’délfigflﬁd%‘boﬁﬁﬁﬁoé’itﬂ@?ﬁgmﬁ M0 kequested, | EEE 1394 seri al
bus network. 43. A nethod of managi ng the operation of and conmmuni cation
between a plurality of physical nedia devices coupled via a communication
bus %or c’S%gw*eth?%s daimaddn slimd8owhengiay the reniraed mabulea(§6) povidee oser '

ot TASHEE o B AP b RafonloietBdtom i Ralianig wni ch of

sai d nedia devices and said-identified sub-devices are appropriate for the
eration or conmuni cation, wherein virtua

co eti of the auydi o/,video o
dec}%@eS “F%]}‘?fﬁ‘éf aipieet 0 slama AP owhersingaid cogymicHion by iichudes an TEER
1394 seria! bus.

31. Themethod as claimed in claim 49, wherein the control modulc (56) resides in a remote

device and is downloaded to a host device for cxecution.

/) 52.  Anapparatus for controlling the opcration of and communication between a plurality of
physical media deviees coupled via a communication bus to complete an audio/video opetation
or audio/video communication, comprising: :

a) an interface circuit (26) for communicating with the media devices coupled to the
communication bus; and

b) a centrol circuit (22) coupled to the interface circuit (26) for identifying sub-
devices within at least one of said plurality of media devices, and determining
which of said mcdia devices and sub-devices within media devices arc appropriate
for the completion of the audio/vidco opcration, wherein virtual devices are

formed from available sub-devices if appropriatc media devices are not available




medi a devices are not available for conpletion of the audi o/video operation
or communication; and c) instructing the appropriate nedia devices and
virtual devices to conplete the audio/video operation or communi cation.
44. The nethod as clainmed in claim43, further conprising the step of
mai ntai ning a control nodule (56) for each nedia device coupled to the
bus, wherein the control nodule (86) includes the c%)a(gol\] of the

C n

nmedi a devi ce and any sub-devices within the nedia dé further

wherein the co€}trol {I_\%gulf is responsi ble for control of the nedia device
and the sub- del EaBOIPR AF fhengiohadkoRestiionend asirursias Nisswistintestact ai med | n
- claimd44, furtfauiqe ! ; r-al 14 ng- a fl bet ween t he
medi a devices and gu%gg?%gﬁﬁegﬁ%ﬁmn@&cg%V%‘gs. glfgsago %’W%Z 46. The
met hod as cl ai #déip/Videe Ppémtickbor doumtndeatioanpr i si ng the steps of - a)
obtaining a topol ogy map of the nedia devices coupled to the bus; and
b)determ ning a best route tor the data flow by anal yzing the topol ogy map.

47. 88, met Tinthppsratlsais REAnED BT A Guriids %mgﬁsiﬁgﬂgrdﬁﬁgf%ﬁmﬁ Rl
convgrtl ng the data flow ng between the appropriate Ia devices and
sub-(@8k efonting ppa mediredavise soupled tathe bind, fadhemin edobiravatrol mbduleg@sary,

48. ; ; ' in claimAa7,  further. conprising the step of
pr OVLI;[ ?%%E%Tg | n‘?%r(}?lggé e’gs{ﬁg depige A e?"W%%&WWF@HEWCQ@%%M F’B‘ig‘fg’ﬁér ation
to béeanptietoattof medule (S8t Adporkthle FReoniiPhdsedh abWB aid vl @b m 48,

npdul e (56) provides user interface data to an

wherein the, control 1

appl Kﬁ?ﬁﬁ'ﬂh’(‘lfgﬁm&ﬁﬁq"é@ﬁonds to user events fromthe application (48). 50.
TFhe method as clainmed in claim49, wherein said conmunication bus includes
‘an | EEE 1394 serial bus. 51. The nethod as clainmed in claim49, wherein

t he Séont bk apprielne af S6naidnictida S3nwhcdintt eontehd viredt @23 fikBied oytidaded to a

- hos ice faor execution, 52. An apparatus for controlling the operation
of ghﬁ%eﬂémf%ﬁﬁcgﬁééb‘b@%‘?ﬁ “Hdiﬂqﬁ F'GeF Jin mediosicwiges. medi a devi ces coupl ed
via a conmuni cation bus to conplete an audi o/ video operation or -

audi_o/ vi deo conmuni cation, conprising a) an interface circuit (26) for
comitni cABF AgpaRrtunas ¢leimmddi glaiie vt clisthenepiiedidpa tusenanager circait (70)

coupled to the control circuit (22) and fo the interface circuit (26) for obtaining = topology map
of the media devices coupled to the bus and determining a best route for data flow between the

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

S56.  The apparatus as claimed in claim 55, wherein the control circuit (22) also converts the
data flowing between the appropriate 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
serial bus.

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

bus.




comuni cation bus; and b) a control circuit (22) coupled to the interface
circuit (26) for identifying sub- devices wthin at ]cast one of said
plurality of media devices, and determ ning which of said nmedia devices
and sub-deviccs within nedia devices are appropriate .for the conpletion of
t he audi o/ vi deo operation, wherein virtual devices are fornmed from
avai | abl e sub-dcvices if appropriage nedi a devices are Ephuiwaébﬁzle 36 8

t 4pv 2002 for conpletion of the audiol video operation,” & sE¥uEting via
said _interface circuit (26) the appropriate nedia devices and virtual

devi €8s t dhegnprratus a3 plaimeditticlnin 5§ ewhepir the tartead circdo@) meaitoarand53. The

appa _ ko § laim52. further conprising a plurality of control
nodu esy&(lggs,%@ka[gﬁg?g‘%ﬁ&%‘é‘f#ﬁ%&%@%ﬁﬁﬁ“%vi ce coupled to the bus,
wherein each control nodule (56) includes capabilities of the nedia device
and any sub-devices within the nmedia device and further wherein the
control nodule (56) is responsible for control of the nedia device and any
- sub- devices within the nedia device. 54. The apparatus as clainmed in claim
53, wherein the control circuit (22) further controls data flow between
t he nedi a devi ces and sub-devices within nedia devices. 55. The apparatus
as clainmed in claimb54, further conprising a bus nmanager circuit (70)
coupled to the control circuit (22) and to the interface circuit (26) for
obtaining a topology map of the nmedia devices coupled to the bus and
determning a best route for data flow between the appropriate nedia
devi ces and sub-devices within nedia devices by anal yzing the topol ogy nmap.
56, The apparatus as clainmed in claim&5, wherein the control circuit (22)
aL%o converts the data flowi ng between the appropriate nedia devices and
sub-devices wthin nedia devices into a different format if data
conversion is necessary. 57. The apparatus as clained in claimb56, wherein
sai d communi cation bus is an | EEE 1394 serial bus. 58. The apparatus as
clainmed in claimb56, wherein the control circuit (22) inplenments. pre-
defined actions allow ng users to access basic functionality of the nedia
devi ces coupled to the bus. 59. The apparatus as clainmed in claimb58,
wherein the control circuit (22) nonitors and records user activity and
creates custom user-defined actions.






