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A MODEL AND COMVAND SET FOR AN AV/ C- BASED DI SC MEDI A

PLAYER/ RECORDER SUBUNI T FI ELD OF THE | NVENTI ON 5 The field
of the present invention pertains to audi o-video systens. Mre
particularly, the present invention pertains to interfacing audio visual
nedi a WOSIPEEE via an | EEE 1394 bus using industry SEARREE*Rv/ C

pr ot ocol s. BACKGROUND OF THE | N\{ENTI ON :

AMODEL AND COMMAND SET FOR AN AV/C-BASED DISC MEDIA
PLAYER/RECORDER SUBUNIT

B The field of the present invention pertains to audio-video systems. More
particularly, the present invention pertains to interfacing audio visual media
devices via an TEEE 1394 bus using industry standaxd AV/C protocols.

BACKGROUND OF THE INVENTION

10 A typical home audiovisual equipment set up includes a number of
components. For example, a radio receiver, a CD player, a pair of speakers, a
television, a VCR, a tape deck, and alike. Each of these components are
connected to each other via a set of wires. One component is usually the central
component of the home audiovisual system. This is usually the radio receiver, or

15 the tuner. The tuner has a number of specific inputs for coupling the other
components. The tuner has a corresponding number of contxol buttons or control
switches which provide a limited degree of controHability and interoperability for
the components. The control buttons and control switches are usually located on
the front of the tuner. In many cases, some, or all, of these buttons and switches

20  are duplicated on a hand held remote control unit. A user econtrols the home
audiovisual system by manipulating the buttons and switches on the front of the
tuner, or altexrnatively, manipulating buttons on the hand held remote control
unit,

This conventional home audiovisual system paradigm has become guite

25 popular. Asthe number of new consumer electronics devices for the home
audiovisual system have grown and as the sophistication and capabilities of
these devices have increased, a number of problems with the conventional
paradigm have emerged. One such problem is incompatibility between devices

in the home audiovisual system. Consumer electronic devices from one



10 A typi cal home audi ovi sual equi pnent set up includes a nunber of
conponents. For exanple, a radio receiver, a CD player, a pair of speakers,

a television, a VCR, a tape deck, and alike. Each of these conponents
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10 Home AV systems which include multi-dise-type player devices are
particularly problematic because of the wide variety of information the multi-
disc-type player is able to contain and access. For example, there are several
multi-disc-type compact disc players on the market that can support CDs, DVDs,
and CD-ROMs. This problem may be made even more difficult given the fact
15  that there may be no intuitive, readily usable way to access the various tracks
with any other remote centrol (e.g., the tuner’s remote controD of the home AV
system.
While the emergence of networking and interface technology {e.g., IEEE
1394 serial communication bus and the wide spread adoption of digital systems)
20  offers prospects for correcting the above problems, there is still no coherent,
open, extensible architecture which can provide for intelligent content
navigation and selection with multi-disc-type player devices. There is no system
for keeping a user informed by providing status reporting and notification
between devices within a2 home AV system. AsIEEE 1394 technology spreads
25  across product lines, it is necessaxy to define logical models and command sets
for various devices or functional groups such as VCR's and multi-disc players.
As tixe aggregate amount of media content available to users geometrically
increases, as is the case with multi-disc-type players, providing a standardized

means of flexibly and efficiently accessing the media content becomes essential.

30



2 manuf acturer often couple to an audiovisual systemin a different
manner than sim |l ar devices from another manufacturer. For
exanple, a multi-disc-type player nade by one manufacturer may not
properly couple with a tel evision nmade by anot her manufacturer, and thus
may 5 not_al ull access to all of it's capabilities.  For exanple, the
nuYti-discw €%@&@J pl ayer m ght not incorporate hardszgn?gyﬁ?? specific
i nputs and out puts) which enabl es %he nore sophisticated functions of
the multi-di Meh t hese functions may not be usable
Wi t h si npl é===FEdssoptirstidated-tet evi si ons or cabl e decoders. 10
Home AV syst ens TiWaisCRhbhis|reggirediistd deisembilglorigbn Y dise evddeetypar e

particul arly pro Ienat%&gbecause of the wide variety of information the

milti-  nd¢rendephand hgreby peonmieAniRe 0t dish matia feasMiniFlscsegtedp| e,
there are sgyugf ﬁ'régsuire% \&% toad] $RichYRSpSRTRARIn i tPLAMRY AV ploliolTar ket

that can support DVL ) .
5 for content navigation and selection, providing both a detailed and a general

abstraction of content discovery and description, and allowing for a range of
controllers (from very simple to very complex) to make use of its features. What
is required is a model that suppoxts status reporting and notification
mechanisms so that controllers are aware of what is cccurring within the device,

10  and thus keep the user informed. This is especially important in a distributed
network environment where the device may be in a closet or 2 different room of
the house from the controller/fuser. What is further required is a logical model
and command set for a Disc player/recorder mechanism for multi-disc-type
players capable of storing vast amounts of media content. The required modsal

15 and command should allow any interested entity to navigate the contents of the
media in the drive, to access the contents {(such as the selection of 3 track on the
disc), and to monitor the status of the drive. The present invention provides a
method and system which satisfies the above requirements.

In a typical embodiment, such as, for example, a2 home audio visual

20 network including a plurality of devices coupled via an IEEE 1394 bus, the
present invention comprises a multi-dise-type media player for playing a
plurality of media item types. A media drive mechanism is included within the
multi-item-type media player and is configured to play or record the media item
type stored within the multi-itemn media player. A built-in computer system is

25 included within the multi-item media player. A software based media player
model executes on the computer system, and in turn, causes the computer
system to implement a method of accessing the media drive mechanism. In so
doing, the computer system interfaces with a pluxality of devices coupled to the
multi-item media player via an IEEE 1394 communications link of an IEEE

30 1394 based network and provides a standardized command set for the media

drive mechanism. The media player model provides a set of standardized



and CD-ROMs. This problem may be nmade even nore difficult given the fact 15
that there nay be no intuitive, readily usable way to access the various
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general abstraction of content discovery and description, and allowing for a

range of controllers (from very simple to very complex) to make use of its
10 features. In addition, the present invention includes support for status reporting
and notification mechanisms so that controllers are aware of what is occurring
within the device, and thus keep the user informed.
The model of the present invention supports new enhancements to the
well known AV/C protocol for content navigation and selection, providing both a
15 detailed and a general abstraction of content discovery and description, allowing
for a range of controllers (from very simple to very complex) toc make use of its
features.
The present invention defines a logical model and command set for a disc
player/recorder mechanism. The model and command set allow any interested
20 entity (such as, for example, a receiver/amplifier) to navigate the contents of the
media in the drive, to access the contents (such as the selection of a track on the
disc), and to monitor the status of the dxive.
The present invention provides these benefits within the context of IEEE
1394 based horae audic visual networks. The present invention defines a
25 software based logical model and command set for a disc media player-recorder
whicl_1 is media type independent. The model of the present invention supports
any type of disc media (CD’s, MiniDiscs, LaserDiscs, etc.). It provides a general
content description mechanism, with the ability to specialize the data structures
based on the speciﬁé: details of the media which happens to be installed at the
30 moment. The model does not impose any restrictions on a disc subunit based on

any particular kind of media, but it does support the various real-world



2A Kawanmura in European Patent Application EP 0756276
(published 5 29.01. 1997) discl oses an equi pnment and net hod of

controlling the operation of the - equi pnent using the | EEE-1394 seri al
bus. Specifically, Kawanura discl oses a digital interface

m Cr oconpyt &k & ,ﬁpl ed to a node control m croconputer, 99%} ;l%,
coupled to a fechani sm control mcroconputer. The digital 1n er?ace

m croconputer sends and r ecei ves an Augi o Vi deo/ Cont r ol - Command 10
TL?Q?ZEE : %ngsé\?\nhtowa? iR ?&#W% @&géﬁrr%g if esé3 %\?ecgmws&ﬁ% I'nt er face
m cr ocorrpwannog:hﬁmdif&d}\w C-CTS signals to Local Application Control Bus
computer . The TOREEhbF o TS TR SrentE O E R P e mechan s
notification mechanisms so that controllers may always be aware of what is
5 going on in the device, and thus keep the user informed. This is especially
important in a distributed network environment where the device may bein a
closet or a different room of the house from the controller/user.
Additionally, the model of the present invention supports products that
may choose to be only media players or those which may be both players and
10 recorders (berein after referred to as player-recorders). However, it should be
appreciated that the model of the present invention can function as a mere
player as opposed to a player-recorder.
The media player-recoxder subunit model of the present invention is
defined by a specification, which in turn, defines several data structures for
15 media type description (how to describe a compact disc, a DVD disc, ete), the
contents of the media (Htles for each track on a disc, the duration of each track,
etc.), and for status reporting and notification. In accordance with the present
invention, these data structures could be modified in any number of ways fo
include or exclude various pieces of information which may or may not be
20 available depending on the media and the capabilities built into the
corresponding drive mechanism hardware and software. For example, a
designer may choose to leave some portions of the specification of the present
invention unimplemented in order to design a device which is a media recorder

and not a player.
25

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example and not by way of

limitation, in the figures of the accompanying drawings and in which like
reference numerals refer to similar elements and in which:

30 Figure 1A shows a computer system environment of the present invention.



15 <control mcroconputer which controls a mechanism such as a Video Tape
Recorder. Kawanmura addresses the problem presented by attenpting to control
equi prent from various manufacturers interconnected by an | EEE-1394 bus by
using a control signal of a predeterm ned format which preferably contains
manuf act ur ¢/~ S..kdaf ormati on for the equi pnent. However, Kawanura does not 20
address a g‘é}vﬁgggﬁﬁndel which is disc media type i ndepend&RUSEA 42 her eby

supports any type of disk nedia. 6 : |

3 SUMVARY Q& _TH ENT] I Thus, what i.s required is a .
devi ce nodel V\h% |e§1§d|s'\%{)évsn%§?\|rﬁefys'é’m“ﬂﬁeﬂﬁ%ﬂé‘éﬁﬁﬁqrdﬁﬁﬁe@#&r"@ﬁy supports
any type ofembaimentofthe@esent MvenBoscs, etc.). VWat is required is a

model whi ch s qugéxgrse 1??5&%?53?5&5-&5%-%?3 p a\s/!ex,? m? égz%rofa%lce with one
embodiment of the present invention.
5 Figure 2 shows a table llustrating a disc subunit identifier descriptor in
accordance with one embodiment of the present invention.
Figure 3 shows a table illustrating a disc_subunit_dependent_information
in accordance with one embodiment of the present invention.
Figure 4 shows a table illustrating the format of the media type
10  specification in accordance with one embodiment of the present invention.
Figure 5 shows a table illustrating the disc_type field from the table of
Figure 4.
Figure 6 shows a tabls illustrating two Yist types in accordance with one
embodiment of the present invention.
15 Figure 7 shows a table llustrating the format of the AudioTrack = =
List _specific_information field from the table of Figure 6.
Figuxe 8 shows a table illustrating a last_update field in accordance with
one embodiment of the present invention.
Figure 9 shows a table illustrating the format of an audio track
20  entry_specific_information field of an audio track object of the present invention.
Figure 10 shows a table illustrating the entry_specific_attributes field
from the table of Figure 9 in greater detail.
Figure 11 shows a table illustrating the media_type field in accordance
with one embodiment of the present invention.
25 Figure 12 shows a table illustrating the drive subunit commands of the
present invention.
Figure 13 shows a table illustrating the import medium command from
the table of Figure 12.
Figure 14 shows_a table illustrating the export medivm command from the
30 table of Figure 12.



5 for content navigation and selection, providing both a detailed and a

gener al abstraction of content discovery and description, and all ow ng
for a range of controllers (fromvery sinple to very conpl ex) to nake
use of its features. Wat is required is a nodel that supports status
reporting Lfication mechani snms so that contrgll.er £ aware of
what is ocyl}irjgrgf%?\% within the device, 10 and thus keep the ugg} I nf or med.
This is especially inportant in a distrifputed net wor k envi r onnent
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satisfies t lglgpppéﬂ{rgqgj rements. In a typical enbodi nent, such
as, for exa?r%f e, a honme audio visual 20 network including a_plurality of

devi ces coupl ed FiguranssEees a 3ablepllustraties the nexs contapk command Bom ¥npri ses

a multi-discg:- Laopl ayer for playing a plurality of media item
types. A mgﬁkg%%?%gkﬁgghanismis i ncluded within the multi-itemtype

medi a pl ayer andFigurea8fshgws edable ibustyating theconey comtyohesstimand &iom the t ype
stored withinthe nulti-itemnedia player. A built-in conputer systemis 25
i ncl udedOwi tti%%’]ﬁ Q?ﬁgﬁﬁlltzi -item nmedi a player. A software based nedia pl ayer
nodel execut es ORjdiIe 20QNBWE rtabesliesirafing theadcassplag ansies] dobenamdrfroter

the table of Figure 12.

Figure 21 shows a table illustrating the access pause conirel command
from the table of Figure 12.
15 Figure 22 shows a flow chart of the steps of a process in accordance with

one embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
Reference will now be made in detail to the embodiments of the invention,

20 examples of which are illustrated in the accompanying drawings. While the
invention will be described in conjunction with the preferred embodiments, it
will be understood that they are not intended to Yimit the invention to these
embodiments. On the contrary, the invention is intended to cover alternatives,
modifications and equivalents, which may be included within the spirit and

25  scope of the invention as defined by the appended claims. Furthermore, in the
following detailed description of the present invention, numerous specific details
are set forth in erder to provide a thorough understanding of the present
invention. Heowever, it will be obvious to one of ordinary skill in the art that the
present invention may be practiced without these specific details. In other

30 instances, well known methods, procedures, components, and circuits have not
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systemto inplement a method of accessing the nedia drive mechanism In so
doi ng, the conputer systeminterfaces with a plurality of devices coupl ed

to the mul ti-item nedia player via an' | EEE ‘1394 communi cations |ink of
aR IEEE 30 1394 based network and provides a standardi zed comrand set for
t he nedi a drive nmechani sm The nedi a player nodel provi

st andar di z &P 99706997 pray chQr\r/Jsgsenss;% s£e1t of

commands that allow the plurality of devjces on the network to access the

medi a rive mechani sm and thereby access {he install nmedi a item and
control t hegeen‘ geﬁcﬁg?ﬁﬁ%aﬁqaﬁt%? rl’ﬁt%? H@Xﬁ‘fﬁ?"‘é’ﬁﬁr"?}§/€é‘rﬁ§%e§kﬁ ‘gf?hhe present I'n
t hi s manner jndda@ioRl €sent invention provides a nodel which is nmedia 5 type

i ndependent and t hereby supports any_ type of di ia ((CD s,..MnibDiscs, -
etc.). The m)delTb¢P?%énbméf%’ﬁ?ﬂPWi%%@%ﬂi@?’E%ﬁé‘éW%et he AV/C

independent and thereby supports any type of disc media (CD’s, MiniDiscs, etc.).
5 The present invention provides a medel which supports enhancements to the

AVIC protocol for content navigation and selection, providing both a detailed and
a general abstraction of content discovery and description, and allowing for a
range of controllers (from very simple to very complex) to make use of its
features. The model of the present invention supports status reporting and

10 notification mechanisms so that controllers axe aware of what is oceurring
within the device, and thus keep the user informed. This capability is especially
important in a distributed IEEE-1394 network environment where the device
may be located away from the controller/user. In addition, the present invention
provides a software based model and command set for a Disc player/recoxder

15 mechanism for multi-disc-type players capable of storing vast amounts of media -
content, thereby allowing any interested entity fo navigate the contents of the
media in the drive, to access the contents (such as the selection of a track on the
disc), and to monitor the status of the drive. The present invention and its
benefits are further described below.

20

NOTATION AND NOMENCLATURE
Some portions of the detailed descriptions which follow are presented in

terms of procedures, steps, logic blocks, processing, and other symbolic
representations of operations on data bits within a computer memory. These

95  descriptions and representations are the means used by those skilled in the data
processing arts to convey most effectively the substance of their work to others
skilled in the art. A procedure, computer executed step, logic block, process, etc.,
are here, and generally, conceived to be self-consistent sequences of steps or
instructions leading to a desired result. The steps are those requiring physical

30 manipulations of physical quantities. Usually, though not necessarily, these



protocol for content navigation and sel ection, providing both a detailed
and a general abstraction of content discovery and description, and
allowing for a range of controllers (fromvery sinple to very conpl ex)
to make use of its 10 features. In addition, the present invention
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recognizing,” or the like, refer to the action and processes of a

youd

"displaying,
computer system, or similar electronic computing device, that manipulates and
transforms data represented as physical {(electronic) quantities within the

15 computer system's registers and memories into other data similarly represented
as physical quantities within the computer system registers or memories or other

such information storage, transmission, or display devices.

COMPUTER SYSTEM ENVIRONMENT
20 Refer to Figure 1A which illustrates a computer system 112. Within the |
following discussions of the present invention, certain processes and steps are
discussed that are realized, in one embodiment, as a series of instructions {e.g.,
software program) that reside within computer readable memory units of system 112
and executed by processors of system 112. When executed, the instructions cause
25  the computer system 112 to perform specific actions and exhibit specific behavior
which is described in detail to follow.
In general, computer system 112 used by the present invention comprises an
address/data bus 100 for communicating information, one or mére central processors
101 coupled with the bus 100 for processing information and instructions, a

30 computer readable volatile memory unit 102 (e.g., random access memory, static



based on the specific details of the nmedia which happens to be installed at
the 30 nonment. The nodel does not inpose any restrictions on a disc

subunit based on any particular kind of nmedia, but it does support
the various real-world

5 res, ns that m ght occur (such as a disc be prot ect ed
so that it 6bﬁééb%annot be nodified). The md’L(Plg%ﬁ\,’M’s’f'}ng pr esent

I nvention supports status reporting aaf notification mechani sns so

t hat contrgébgr @3@ ng.en. in. the device,
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may choos eEIPCROM BEPROM Gite) phupied &ithrehiebas q 00Hb:Cdtoray sbRiciafdindianamy and
B  instructions for the processor(s) 101. System 112 can optionally include a mass

storage computer readable data storage device 104 such as a magnetic or optical disk
and disk drive coupled with the bus 100 for stoxing information and instructions.
Optionally, system 112 can alse include a display device 105 coupled to the bus 100
for displaying information to the computer user, an alphanumeric input device 106
10 including alphanumeric and function keys coupled to the bus 100 for communicating
information and command selections to the central processor(s) 101, a cursor control
device 107 coupled to the bus for communicating user input information and
command selections to the central processox(s) 101, and a signal input/output device
108 coupled to the bus 100 for communicating messages, command selections, data,
15 etc. to and from processor(s) 101.
With referencg now to Figure 1B, a home audio visual network 120in
accordance with one embodiment of the present invention is shown. Network
120 includes 6 devices, a television 121, a receiver 122, 2 multi-disc-type
player/vecorder 123, a CD unit 124, a set top box 125, and a video camera 126.
20 Each of the devices 121-126 are communicatively coupled via respective IEEE
1394 bus links 130a through 130e to form a single network, wherein each device
on the network can communicate with any other device on the network (e.g., in
accordance with well known IEEE 1394 bus protocols). While network 120 is
shown including 6 devices, it is understood that network 120 is suited to include
25  any number of devices up to the physical mits of the bus technology (e.g., 63
devices for IREE 1384).

- The IEEE 1394 serial bus used by network 120 of Figure 1 is a high-speed
bus architecture for interconnecting digital devices thereby providing a universal
inputfoutput connection. The IEEE 1394 standard defines a digital interface for

30 the applications thereby eliminating the need for an application to covert digital
data to analog data before it is transmitted across the bus. Correspondingly, a



10 recorders (herein after referred to as player-recorders). However, it
shoul d be appreci ated that the nodel of the present invention can
function as a nere pl ayer as opposed to a player-recorder.

The nedi a pl ayer-recorder submt nodel of the present invention is

defied by avepgmbdsi cation, which in turn, defines severabcflaéssls uct ures
for 15 nedia type description (how to describe a conpact disc, a DVD disc,

etc.), the contents of the nedia (tnitles for each track on a disc, the
duration of reeting bpsKeation recéiVds digitaldhthTrors t1ad s, P ahbloBWaddlthnd
notification. In accordance wth the present invention, these data

structures | ﬁ’rﬁég ’ﬁﬁd‘lefi?jéﬂi Facox At W#at@fto Wigitaldgta. The pahle gepuived
Sl Vr e R 58 Tl 5

avai | abl e depending on the nedia and the cap
cor r espondi ngeditd somngeicivahidevics r Dewvices candbesaldedds endFerorvedifrpinegn a

desi A f.th ificati th
orosant ' 5 HEERORHA e AR IR, BN, BB Bhic® R BT 4 BB e o i s a
medi a ggcor Has automativuillynetondiznkasieself 8D transmittBfg &fta BeSeEInhle@NeE THE
DRAW.N .

. The pr.esent jnvention (s illustrated. b of exanpl e
and not by §EiFiiGE nodes. Kmgrle i pogmdered 4 Japies) nHELBRYRE ROTEkG ARSHST AR
drawi ngs anghé Budbirétuld KBach nodd Hib01005 68 1BLIBE AN TEORY, alsarfdFHRH set

el ements and_in which: 30 ) Figure 1A shows a conputer system
envi r onnent obeontend rpgistess and s SWR %th ess space.
10 The IEEE 1394 communication standard of network 120 of Figure 1B

supports isochronous data transfers of digital encoded information. Isochronous
data transfers are real-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

15 iscchronously is transferred in its own time period. An example of an
application for the transfer of data iscchronously is from a set top box 128 t0 a
television 121. The sei top box 125 receives the video stream from a cable
company and divides the stream into discrete packets. The set top box 125 then
transfers each packet, representing the images and sounds recorded over a

20 limited time period, during that time period, for display by the television 121,
The IEEE 1394 standard bus architecture provides multiple channels for
isochronous data {ransfers between applications. Specifically, a six bit channel
number is broadecast with the data to ensure reception by the appropriate
application. This allows multiple applications to simultaneously transmit

25  isochronous data across the bus structure. Asynchronous transfers are
traditional data transfer operations which take place as soon as possible and
trangfer an amount of data from a source to a destination.

It should be appreciated that the present invention is equally well suited

for home audio visual networks based upon other well known network or bus

30 standards besides IREE 1394. Such standards include, for example, ethernet,
universal serial bus, token ring, and the like. Accordingly, the IEEE 1394



6 Fi gure 1B shows a honme audi o visual network in accordance

wth one enbodi nent of the present invention. Figure 1C
shows a nulti-disc-type player in accordance with one enbodi nent of
the present invention. 5 Figure 2 shows a table illustrating a

di sc submyly s i fier descriptor in accor dance \A%F@mgsfgﬁ gobodi ment  of
the present invention. Figure 3 shows a table illustrating a

di sc_subuni t _dependent _i nf or mati on 12 I n accordance w th one embodi nent

of the pregaRlidWeRE 120 is shewn and, c%\:elscgt‘ige% KhrSiBOUSa,A e}%ﬁ B! UStrating

the format of the media type 10 specification In accor e wth one
enbodi rrentamhltedtermxent I nventi on. Figure 5 shows a table

IIlustrating t I}g eg_ Cbedy -fn%vg Itgle%rjasreggl u&v@%ﬁtﬁg pmv:ges a software data
structure which abstracts the functionality of a device on the network and
5 provides a standardized method and system for interacting with the device and
controlling, using, invoking, etc., the functionality of the device. Particularly,
the present invention provides a standardized data structure for interacting with
disc-based media player/recorders {e.g., multi-disc-type player 123) and other
such media devices. This data structure is referred to herein as a “model”. As

10  its name implies, 2 model in accordance with the present invention abstracts the
features and functionality of a device, thereby providing a means of interacting
with the device which is media type independent and which is compatible with a
wide range of “controller devices “, such as, for example, receiver 122 or set top
box 125. The device model of the present invention is instantiated within a .

15  computer system which is typically embedded within the device itself. Mul&-
disc-type player 123 and its embedded computer system 112 are described.in
Figure 1C below.

Figure 10 shows a multi-disc-type player/recorder in accordance with one
embodiment of the present invention. As described above, multi-disc-type

20 player/recorder includes computer system 112 embedded within its intermal
electronics. Instantiated within computer system 112 is a media playex/recorder
subunit model 151 in accordance with one embodiment of the present invention.

With respect to media playerfrecorder subunit model 151, it provides an
abstraction of the functionality and features of the disc drive mechanism subunit

25 160 specifically. Via computer system 112, the functions, status, ete. of disc
drive mechanism 160 are accessed and controlled by other software modules and
contfollers within network 120. Other devices on network 120 interact with disc
drive mechanism 160 by interacting with media playerfrecorder subunit model
151. An IEEE 1394 interface 140 provides a communications link to the network

30 120 vialink 130 d and 130e.



Figure 4. Figure 6 shows a table illustrating two list types in
accordance with one enbodi nent of the present invention. 15

Figure 7 shows a table illustrating the format of the Audi oTrack

Li st speC|f|c|nformat|onfleldfromtlhetablgof ]IczlgtjaeG | .
Figure 8 shayw able illustrating a |l ast_update fie | cordance w
ong enbodi mentmggfg%the present invention. 1#”‘%8 FeiBus a tabl e
iIIustratingthefornat of an audiotra 20 entry speC|f|C|rrfornat|on

At e e AL T
the table oﬁlaﬁb@h@ J@f‘ord (hsce:aeéa ﬁ%m in:e many kmds of didcirgedia, SolnSRAME a
embodi ment S RA b GafdeR i Frhofhsts whid GRtSR e dadhoker  t abl e
i Il ustrati ngrdnisie ihulte disalynd hlagonTERESd0htdd R play au@oQ3ANR zﬁ%!ﬂ%f r@o%non
the tabis oRebicge st L DYigee 14 shovs a tabl e 111 ustrating
the export nedi m&@miﬁé&@&léﬁ%uﬁﬂ mbd1181 8k fh GG ed Gith the present
invention, abstracts the features and functionality of disc drive mechanism
subunit 160 using well known AV/C protocols. In so doing, media
player/recorder subunit model 151 provides 2 means of interacting with the
10 functionality and features of the disc drive mechanism scbunit 160 in 2 media-
type independent manner which is compatible with a wide range of “controller
devices “, such as, for example, receiver 122 or set top box 125.
For example, media player/recorder subunit model 151 supports status
reporting and notification mechanisms so that other comtrollers (e.g., set top box
15 125) are aware of what is occurring within the device, and thus keep the user
informed. This is especially important in a distributed network environment
where, for example the controlling set top box 125 may be in another room of the
house.
It should be noted that in the present embodiment (e.g., multi-disc-type
20  player 123) media player recorder subunit model 151 supports audic visual disc
media as opposed to computer data media. However, to access the computer
data content of a disc as well as the audio visual content, the appropriate
computer data protocols and control commands are implemented as well.
Referring still to Figure 1C, media player recorder subunit model 151 is
25  defined by a specification, which in turn, defines several data structures for
med:?a type description (how to describe a compact disc, a DVD dise, etc.), the
contents of the media (titles for each track on a disc, the duration of each track,
etc.), and for status reporting and notification. It should be noted that these
data structures can be modified in any number of ways to include or exclude
30  various pieces of information which may or may not be available depending on

the characteristics of a particular media item and the capabilities built into the



7 Figure 15 shows a table illustrating the play command and

fromthe table of Figure 12. Figure 16 shows a table illustrating
the stop control conmand fromthe tabl e of Figure 12. 5

Figure 17 shows a table illustrating the pause control conmand fromthe
tabl e of Gichdfssed?. Figure 18 shows a tableyjkisipsating the
next control command fromthe table of Figure 12.

Figure 19 shows a table illustrating tye prev control command fromthe 10

tabl e of Fﬂmglﬁwﬁisla?rp% ;Cs)ir%};grnja%} (e.g., thleQHUpEhiBes Qﬁg&: d?@me@héﬁﬁ)%?u%mwg the

access play contro rom the table of Figure
Figure 21 eteda table illustrating the access pause control command

T he 20T el s ) TSk BB
present | nyeifida@idn mechanisms so that other controllers (e.g., set top hox 125) ave -
5 aware of what is occurring within the device, and thus keep the user informed.
This is especially important in a distributed network environment where, for
example the controlling set top box 125 may be in another room of the house.-
The Media player/recorder subunit model 151 is defined by a technical
specification in which the specific implementation is left to the product
10  manufacturer. The media playerfrecorder subunit model specification of the
present invention defines several data structures for media type description
(how to describe a compact disc, a DVD disc, etc.) the contents of the media
(titles for each track on a disc, the duration of each track, etc.), and for status
reporting and notification. These data structures could be modified in any
15 number of ways to include or exclude various pieces of information which may or
may not be available depending on the media and the capabilities built into the
disc drive mechanism subunit 160. "
The software data structure of a typical media player/recorder subunit
model of the present invention {(e.g., media player/recorder subunit model 151}
20 and one embodiment of a disc drive mechanism subunit {e.g., disc drive

mechanism subunit 160) are described below.

Media plaverfrecorder subunit model gverview
In a typical application, a media player/recorder subunit model of the
25 present invention is used to implement an AV/C media player/recorder. As
descx:ibed above, an AV/C media playerfrecorder subunit in accordance with the
present embodiment is a stand-alone piece of functionality separate from any
specific type of media playing mechanism {e.g., disc drive mechanism 160). The
AV/C disc media player/recorder subunit model supports various types of disc
30 media.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Ref erence will now be
made in detail to the enbodi nents of the invention, 20 exanpl es of which
are illustrated in the acconpanying draw ngs. Wile the i nvention

wi |l be described in conjunction with the preferred enbodi nents, it

w || be wgregsdod that they are not intended to |im tecrhmsedmswention to

t hese enbodi nents. On the contrary, the invention is intended to
cover alternatives, nmodi fi cati ods and equivalents 25

as defined byIt Mﬁébeanwcta‘t@d st themtodel aod datai sridneres used fdrahkowi ng

Geta |0 R R i PSSR S R BT B3 AP b 0202
i nvent i orfor HRVWAVAT Tuhbr mﬂdmtberwgem deScOptRr Q&u@mesﬁ@id{sxﬁkmhhdk n the art
derail s, e-RRENDERCRIRLSH kB0 ResCRBsAR. Mithatb et os.
conpongnt §pJRLRd IGUMEBER %ﬂiﬂﬁ@[‘ Bithmeands and subunit identifier, objects and

object lists) are described in the AV/C 3.0 specification. An understanding of the

general AV/C enhancements described above is helpful in undersianding the

AV/C media changer subunit proposal, and as such, the AV/C 3.0 specification is

incorporated herein by reference as background material. Thevefore, that

10  information is not generally repeated here. As such, only the AV/C media

playerfrecorder subunit model-specific model, structures, commands and

implementation profiles are primarily described.

The structure of the media plaver/recorder subunit model of the present invention
15 As described above, a disc drive mechanism subunit in accordance with
the present invention can playback or record disc media. A media
player/recorder subunit model in accordance with the present invention
abstracts the features and functionality of the disc drive mechanism subunit. In
so doing, the media player/recorder subunit model provides a means of
20 interacting with the functionality and features of the disc drive mechanism
subunit 160 in a media-{ype independent, highly compatible manner. To provide
these advantages, the media player/recorder subunit model includes software
data structures which are typically instantiated within a computer system
embedded within a media playex device (e.g., computer system 112 of Figuve 1B).
25 These data structures are deseribed in the Figures and discussions below.
Referring now to Figure 2, a table 200 illusirating a disc subunit identifier
descn:iptaz of the media player/recorder subunit present invention. As shown in
table 200, the descriptor_length field contains the number of bytes used for this
descriptor structure. The number_of_root_object_lists field contains the nuwmber
30  of object lists directly asseciated with this subunit. The root_object_list_id x
fields are the ID values for each of the associated object lists. The



8 been described in detail as not to unnecessarily obscure aspects of

t he present I nventi on. The present invention provides a

devi ce nodel which is disc nedia type ~ independent and thereby supports
any type of disc nedia (CDs, MniDi scs, etc.). 5 The present invention
provi des @gw@els whi ch supports enhancenents to the por/O¥dsfzsfk ot ocol  for
content navigation and sel ection, providing both a detailed and a
general abstraction of content discovegy and description, and allow ng for
a o a'lﬁﬁnﬁér_@fﬁaﬁ_%e@f_ﬁsﬁsfﬁ&miﬂ&wté hER BatPofiBlle BOFRIEY hrl O MBKe use
of its features. e nodel of the present 1 nvention supports status
repor t i ng vEReEnt0 Tha srarifackuresndensareni langtsendhat controllers are aware of
what is o ' it hi ' . .AUser i nforned.
Thi's capaiity iiPbizer depdldbil Bufofalfy BEfhs R SlAHR SRR Bt e 501
net wor k erfhe ormrentndbmrientsiaee dexpletely up to My ruaufmtateed away fromthe
controlJer/uset,. ln.,additiqgn,,t .present invention provi des a
softvvaPe based%ﬁ%’tfgl3 Si’ﬁ&"*”@%ﬁh’&ﬁﬂ’%s‘@iw%g—“ﬁau sc player/recorder 15
mechani sm digs_sabudit d8p sedehy BEIRMAYISH Sn GaRARMEOHitE bR eRlbolRSdntIERNt S Of
medi a content, therehy allow QP%I an¥ Interested entity to navigate the
contents diresend mventioge dt ghquld baaotadi that they access the contents (such as

the sel ectiom ks 3flstBakKit MbpbR8ent_infordh o HABYS L4188 (P FesbRRATHAL US Of
the drive. The present invention and its

future definition. As shown in Figure 8, the
10 number of supported_disc_types_field contains the number of different types of

discs supported by this subunit. For example, a DVD/CD player would support
two disc_types. The disc_type_specification fields are an array of supported (as
opposed to installed) disc specification contains both common and type-specific
entries.

15 Referring now to Figure 4, a table 400 showing the format of the media
type specification in accordance with one embodiment of the present invention.
As shown in table 400, the disc_type field of the present invention shows the
type of disc. The upper byte indicates the medium family, while the lower byte
specifies more detailed specifications or its functions. The

20 type_dependent_length contains the number of bytes used by the
type_dependent_information field. The type_dependent_information field
contains information that is specific tc each type of medium supported by the
subunis.

Figure 5 shows a table 500 illustrating the disc_type from table 400 in

25  greater detail. As shown in table 500, the media playex/recorder subunit

supports various types of discs {e.g., CD-DA, Video CD, data, premastered, stc.).

Obiect Lists and Obiects of the media plaverfrecorder subunit
With reference now to Figure 6, a table 600 illustrating two list typesin
30 accordance with one embodiment of the present invention is shown. Table 600
shows an audio track list field and a video track list field. The audio track list



benefits are further described bel ow. 20 NOTATI ON AND NOVENCLATURE
Sonme portions of the detailed descriptions which follow are presented in
terms of procedures, steps, |ogic blocks, processing, and other synbolic
representations .of operations on data bits within a conputer nenory. These
25 descri poisenssand representations are the neans used rPoyusssaseizski | | ed in
the data processing arts to convey nost effectively the substance of
their work to others skilled in the art. A procedure, conputer

execut ed stypredents an bhdicldisc(CAcBds MR ete.), The audiatrachdéisteondamihegeneral |y,

endi g to BIGEUAEAPERHIE LT R EHARE tr GorABSS TS s B fEecoa0
{Tﬁ 2 IS gul at i ofwell apAvslleatlonbIaBekts) 8sch fSvldth Yeprofinitg h sitiile nadRIsAN. | v,
This list contains information that is cbtained by reading the contents of the
5 media. The Audio Track List list_specific_information contains “glchal”
information about the disc. The format of the AudioTrack
List_specific_information is described in Figure 700 below.

Figure 7 shows a table 700 illustrating the format of the AudioTrack

List_specific_information field from table 600. As shown in table 700, the

10  last_update field indicates the time stamp when this list was last modified. If
the most significant bit of the last_update field is set to one, the last_update
value contains a 27-bit counter which is incremented on each modification of the
object list (the Isb of this counter is at address offset 0316). If the MSB is zevo,
the last_update field contains a time stamp as shown below in table 800 of

15 Figure 8.

The disc_total_playback time field specifies the entire playback time of
the disc. This field is formatted as HH:MM:SS:FF, with the hours component
(HH) in the most significant byte (MSB). The
disc_maximum_recording_capacity field specifies the maximum recording time of

20 the disc. This field is formatted as HIH:MM:SS:FF, with the hours component
(HH) in the most significant byte (MSB).

The disc_recording_remaining time field specifies the remaining
recording time on the disc. This field is formatted as HH:MM:SS:FF, with the
hours component ({H) in the most significant byte (MSB). The

25 number_of disc_titles field contains the number of disc titles. It is possible that
the disc title is provided in several different languages (English, Japanese, efc.).

. The disc_title[x]_length field contains the number of bytes used by this
disc title. The disc_title[x]_character_code specifies the character code of this
dise title. The character code identifies which character set is used to encode the

30 title chavacters.



quantities take the formof electrical or magnetic signals capable of being

st or ed, transferred, conbi ned, conpared, and ot herw se mani pul ated in
a conput er system It has proven convénient at tinmes, principally for
reasons of common usage, to refer to these signals as bits, val ues,

el enents, s characters, 5 terms, nunbers, or th
It shoul d béﬁ%%%s%sé i n mnd, hovvever that all of these aﬁ%‘%éﬁ%‘ & te
are to be associated with theé appropri at,g physi cal quantities and are

nmer el con I
speci ?‘/i cally st \é?@f%g S%ﬁ 3‘%‘%92%6 gs §;Q)u£ ?eé’t% égyca%jt #«ﬁ?‘%} #Jg’temr?jss the
di scussi ons,ﬁﬂéoﬂﬁemmahakmﬁddaﬂxai&ter ¢godeodBbout the present invention,

di scussi ons ut I|2|n . pr.ocessi.n uting, "
"transl ati ngteuia ?-%r‘?? ‘Emﬂrtié ﬁh@%f’?ﬁ%’ﬂ‘gﬁ?‘e numbe °g?’¥f?lsg{7)9émby the
"recogni zi ngnemgrwg@ebbg@mrlgfmamntma%éon and processes of a:
conput er syst em or simlar electronic corrputl ng device, that manipul ates

and remgéle;meMan@%@@m%n %m@em(m@@néhms sgeeifiete i es
within the 1B, mé%ﬂ éerAi?%%EgﬂPtﬁefeeig'n%txﬁ&ﬁaat?’g %‘Bﬁ% be@niher data
simlarly represente hysi cal quanti ~the conputer

system r egi glefinsd &r hhemnmeaﬂydleﬁned‘nmedm typesu%enrxfmmﬁurmmménts,ghe
transm ssion Yoedih ¢ o1 S_Pde%!ngeen\%i_i%fo%maﬁon_length field shall be set to zero and this
field shall not exist.

10 Figure 8 shows a table 800 illustrating the year bit is 1 when the year is
odd and 0 when the year is even. This allows the time stamp mechanism to
cover a two-year period. The reader of the time stamp can examine the year bit
and the current calendar year (which is presumed to be available elsewhere) to
determine if the time stamp represents a change in the current or previous year.

15 Referring now to Figure 9, a table 900 illustrating the format of an audio -
track enfry_specific_information field of an audic irack object of the present
invention is shown. As shown in table 900, the entry_specific_information field
contains various track information which describes the content of the disc. The
content of the eniry_specific_attributes field is shown in greater detail in table

20 1000 below.

Figure 10 shows a table 1000 illustrating the entry_specific_attributes
field from table 900 in greater detail. As shown in table 1000, the recordable bit
indicates whether this particular disc is recordable. The write_protected bit tells
whether this recordable disc is protected by a write protect mechanism. This bit

25 is defined only when the recordable bit is 1. When the recordable bit is 0, then
this bit shall be set fo C.

Figure 11 shows a table 1100 illustrating the media_type field in
accordance with one embodiment of the present invention. As shown in table
1100, the media_type field indicates the format of the information on the

30 particular media item. The upper byte indicates the media family, while the



COMPUTER SYSTEM ENVI RONVENT 20 Refer to Figure 1A which
illustrates a conputer system 112. Wthin the foll ow ng di scussi ons of
the present invention, certain processes and steps are di scussed t hat
are realized, in one enbodinent, as a series of instructions (e.g.,
software progeam) that reside within conputer readabl e peaRsgyisignits of
system 112 _and executed by processors of system 112. \Wen execut ed,
the instructions cause 25 the conputei9system 112 to perform specific

acti ons andwexhytai dpesifies rfore detaiiad ispwﬁcationmré:ﬂsﬁzﬁcwkﬂsc THecDatartyget ai | to

follow. ln general te e present
i nven}tNi on AR thatdhizqs g"meé]é%?é‘& 7 %ﬁ" %isd‘FH m#@’g}l Ircl)g
i nformation, ong sHowiDinStaBRNY, &r d2R8FAS IODYD mow.elﬁé’e mat&&@ie\ﬂ:é Palulge bus

100 for processing inforpmation and instructions conput er readabl e
vol atile nedingy The tragml wagkﬂ%ﬁa@rﬁwgéhm&mmmmw

5 track. This field is formatted as HH:MM:SS.FF, with the hours component (HH)
in the most significant byte (MSB). The number_of _track_titles field contains
the number of titles supplied for this track. As with the disc title, it is possible
that each track title may be provided in several different languages. The
track_title[x]_character_code specifies the character code of the track title. The

10 track_title{x] length field contains the number of bytes used by the track title.
The track_title{x] field contains the title of the track, in the specified
character code. The track_dependent_information_length field contains the
number of bytes used by the track_dependent_information field. The
track_dependent_information field contains track-specific information for the
15  disc media.

Disc drive subunit commands
Referring now to Figure 12, a table 1200 illustrating the dyive subunit
commands of the present invention is shown. As shown in table 1200, the drive
20  subunit commands include import medium commands, export medium
commands, play commands, etc. Except for the record command, each of these
commands are further illustrated in the tables of Figures 13 through 21.
Figure 13 shows a table 1300 illustrating the import medivm command
frem table 1200. The import medium command is used to place the medium into
25  the disc drive mechanism subunit.

. Figure 14 shows a table 1400 llustrating the export medium command
fmm-table 1200. The export medium command is used to take the medium out
of the disc drive mechanism subunit.

Figure 15 shows a table 1500 illustrating the play command from table
30  1200. The play command is used to start playback. If a playback start pointis



10 RAM dynamc, RAM etc.) coupled with the bus 100 for storing

I nformati on and I nstructions for the central processor(s) 101, a
conput er readabl e non-vol atile menory unit 103 (e.g., read only
menory, programable ROM flash nmenory, EPROM EEPROM etc.) coupled
w th the b%%;g of Or storing static information and 5 pi-pgkdsHsishons for

t he processor 101. System 112 can optionally include a nass st or age
conput er readabl e data storage deV| ce 14y such as a magnetic or optlcal

di sk mﬂi‘e&‘beﬂﬁréﬂ&% BialPadii sBiiged A0m 1BE b3EREIAof fifor mat i on
and instructions ona y, ystem 112 can al so I nclude a display
devi ce 105 mediplknd to the bus 100 for displaying information to t he

conput er user, ner.i numeric -
and function ke?n Wf’gtﬁhgenﬁ?b’@g#r%or comﬂ}%&&?&%%]%ﬁi ormati on
and commancisSk E200. dmfe sit@p tdiﬁrdi%&hﬁﬁlndﬁﬁme&ﬁmwg}he]ﬂédmd}mg pmyedont rol

devi ce 107 coi:pl ed to the bus for communi cating user input information and
command & tons to the central processor(s) 101, and a signal

i nput / out put devdiSere 17 showl BIP1 Y illAstrhfng Use JAfelcohtoDetMRREA FloRy
nmessages, command sel ections, data, 15 _etc. .to andé‘ﬁ %g%cessor(s) 101.
#

Wth refer ctable HEW. t%%@@ﬁéﬂl’i@ cnpeand weRed ty PaYse SPL) in
accordanceeég %Q%Oﬁq r@&ﬁﬂs& &Edme%@%a bé&iﬁ%@ﬁéﬁ'& ti5e SBaMs Net work

120 includ evi ces, VISIOH 1, a receiver a nmulti-disc-type
pl ayer/ r ecopaiesed B2 3he wmmaybmom sl’énot dbelm&ama@qé 84188 deo canera
126. 20 Egch of the devices 121-126 are conmuni catively coupl ed via
respect]rQ/e g

Figure 18 shows a table 1800 illustrating the next control command from
table 1200. The next control command is used to playback the next playback
point scaled by a “unigue wnit”.

Figuve 19 shows a table 1900 Nustrating the prev control command from

15 table 1200. The prev control command is used to playback the previous playback
point scaled by its unique unit.

Figure 20 shows a table 2000 illustrating the access play control command
from table 1200. The access play command is used te play back from the point
specified by this command.

20 Figure 21 shows a table 2100 illustrating the access pause command from
table 1200. The access pause command is used {o pause at a particular point
specified by the command.

With reference now to Figure 22, a flow chart of the steps of a process
2300 in accordance with one embodiment of the present invention is shown.

25  Process 2200 is an exemplary interface process between a multi-disc-type
playerfrecorder and other devices on a home audio visual network. The interface
proci;ss is implemented via a media player/recorder subunit model in accordance
with one embodiment of the present invention (e.g., media player/recordex
subunit model 151 of Figure 1C). The home audio visual network, as described

80 above, is based on IEEE 1394 protocols.



1394 bus links 130a through 130e to forma single network, wherein each

devi ce on the network can comuni cate with any other device on the
network (e.g., in accordance with well known | EEE 1394 bus protocols).
Whil e network 120 is shown including 6 devices, it is understood that
network 120wvopsyeeiit ed to include 25 any nunber of devi cesragsheiss he
physical limts of the bus technology (e.g., 63 devices for | EEE

1394) . The | EEE 1394 serial Bwms used by network 120 of Figure 1

is a high-speed In step D281 a G:kdiehﬁltdﬁﬁziteh@ﬁpileﬂ&@ﬁ@ﬁiﬁiﬁ@hﬁﬂﬁ Wil trdlew Ry i ces
t her eby providin

ut/ The | EEE 1394
standard def‘?‘ﬁg%eg’zi“af’ pz‘!g;ﬁ%ﬁ{e@ﬁfbﬁ'csé‘hg‘ﬁ“g@‘sgi@hé I%]Rﬁ‘&l eﬁ'eﬂeaav

elimnati ngmpmgedmmfﬁeuﬂom)ﬁatanqmmls@mﬁmdh&hhaﬁs Link. égata to
anal og data becpgg is transmtted across the bus. Correspondingly, a
fercribad mbpv

receiving a & aceptrallexieyiep.goa veceivenamplifien set wptboaneficdy dat a,
and 5 typically responding to some user input, accesses the multi-disc player by

sending standardized messages to the media player/recorder subunit model. The
media player/recorder subunit model is instantiated on a computer system
embedded within the multi-disc player.

In step 2202, the media player/recorder subunit model, responding to the

10 request from the controller device, accesses a disc in a disc drive mechanism to
determine the disc’s content information. As described above, the disc drive
mechanism interfaces directly with the media player/recorder subunit model and
intexfaces with other devices via the media playerfrecorder. The other devices
are informed of the disc’s content (e.g., number of tracks, the length of the

15  tracks, track titles, eic.) by the media playerfrecorder subunit model via the
IEEE 1394 communications link.

In step 2208, the controller device selects one of the tracks of the disc and
plays the selected track. As described above, disc drive mechanism commands
are defined by the media player/recorder subunit model. Using these commands,

20 the controller device assesses the functions of the disc drive mechanism subunit.
It should be noted the full functionality of the disc drive mechanism subunit is
available via the commands. For example, the controller could in the same
manner send a “record” command, “fast forward” command, “pause” command, or
the like.

25 In step 2204, after implementing the command on the disc drive
mechanism, the media player/recorder subunit updates the status of the disc
d::ive; mechanism and the status of the disc being played. The status information
includes, for example, the particular track being played, the amount of time
remaining on the track, and the like. The updated status is then sent to the

30 controller device and other devices on the network via the IEEE 1384

communications link.



therefore is not required to covert analog data to digital data. The cable
required by the I EEE 1394 standard is very thin in size conpared to

ot her bul ki er cabl es used to connect such devices. Devices can be
added to and renoved froman 5 |EEE 1394 bus while the bus is active. If a
device is sgoagided or renoved, the bus aut omati cal | y-f@enhioures
itself for transmtting data. betmeen the then exi sting nodes. A node
is considered a logical entity having agpni que address on the bus

structure. Each Tiegke the pieﬁsmna@nm&ﬁﬁidvide@aid&ﬁbeMel%zbi&lﬁ{bdcﬁ&ﬁhéai% set
of control regqi. séers and |%§%o§$3kaddress space. The | EEE 1394

communi cat | BPESPAMRERMGEREAD supnyrirany iyue éféch media (GIypdVingDiscs,
| SOCATONOUS o3t Al ARSI ity dkiofl b lidls smwmaﬂﬁpgﬁ}es%ﬂhaiﬁ&%ﬁ&&g us

data transfers are real-tinme transfers which take place suc t the tine
interval s b@mewc Brajecol fersantent sewigetion hadeelendos,arovidinghdtba detaibet h t he

transmtgln o glc_;ﬁl Eﬁgmn(}gcﬁ eh?'&fs gn@%g pof dat,a trans%erred 15
AL oW T t}f\’n &gr%lf’

i sochr onous y | ransterre peri o
appl i cat i onafrangg hﬁa:onmiisfse(&mf vetgtsanpbdmhmmmmﬁlyx)l@ whslese oféts t op bOX

125 to a t el eyl si on The set, to ox 125 ei ves the video stream
froma cabl features ﬁg’f‘?ﬂ'ﬁ %ﬁ*%’-‘ﬁ émt'fﬁ’ °&W8WFﬁ?%“ﬁ?%“@?eaﬁgckets The

set top boxnd@fcdthRMmechanidh 885{LL SoR6llerd A6K Blvard SRIRAGBbERGThBe | Mages
and sounds re cFilgd over a20 |mtedt|rre perlod durll%that tinme
period, for® ’d%q“é-‘b dexice, gadirekean e usey informed. Theis cppabitois espegially d bus
ar chi t eghur enpsQyhides, Bbkp \?;E&} ) -FW&ME rk enmd ﬁz%@&%ﬁg&ﬁcé ransfers

bet ween applications. Specifica , SI X
br oadcast wmay hehecatad awam @nsth@cmwélprfnw H;a a&dm:apyghgprasanmvamon

provides a software based model and command set for a Disc player/recorder

mechanism for multi-disc-type players capable of storing vast amounts of media
content, thereby allowing any interested entity to navigate the contents of the

15 mediain the drive, to access the contents (such as the selection of a track on the
disc), and to monitor the status of the drive.

The foregoing descriptions of specific embodiments of the present
invention have been presented for purposes of iflustration and description. They
are not intended to be exhaustive or to limit the invention to the precise forms

20  disclosed, and obviously many modifications and variations are possible in light
of the above teaching. The embodiments were chosen and described in order
best to explain the principles of the invention and its practical application,
thereby to enable others skilled in the art best to utilize the invention and
various embodiments with various modifications as are suited to the particular

25 use contemplated. Itisintended that the scope of the invention be defined by
the Claims appended hereto and their eguivalents.



application. This allows nultiple applications to sinultaneously transmt

25 isochronous data across the bus structure. Asynchronous transfers are

traditional data transfer operations which take place as soon as possible

and transfer an anount of data froma source to a destination. _

It shoul d B ¥#p¥&ci ated that the present invention is egwalsbyisyel | suited
for honme audi o visual networks based upon other well known network or bus

30 standards besides | EEE 1394. Such s2dindards include, for exanple,

et her net, uni versal serial bus, token ring, and the Iike. Accordingly,
the | EEE 1394 CLAIMS _ 12
structure OWhaeisdaimdPd: i s shown -and described herein as an exanpl e bus
architecture only. As descri bed above, the present invention

provi des a software data
1. A system comprising:
5 a means for storing an item;
a mechanism within the means for storing, the mechanism configured to
play the item;
a computer system within the means for storing, the computer system
coupled to the mechanism, the computer system having a processor coupled to a
10  memory; and
a software based media player model executing within the computer
system, the media player model comprised of computer readable code which
when executed by the processor causes the computer system to pexform a method
for accessing the mechanism, the method comprising the computer system
15 pexrforming the steps of
interfacing with a plurality of devices coupled to the means for
storing via an TEEE 1394 communications link of an IEEE 1394 based
network; and
providing a standardized command set for the mechanism to
20 provide a set of standardized commands that allow the plurality of devices
to access the mechanism such that the plurality of devices can access the

item.

2. The system of Claim 1, wherein the system is in a home audio visual
25 network including a plurality of devices coupled via an JEEE 1394 bus, the
system being for accessing a media player mechanism of a multi-iter-type media
player; the means for storing being a multi-item-type media player capable of
playing the item; the item stored by the multi-item-type media player is a media
item, wherein in the step of providing, the plurality of devices can access the
30 information of the installed media item.

This Sheet I

s i

w

l TS ST MY BEERN
]
' s e a e

.



structure which abstracts the functionality of a device on the network and
5 provides a standardi zed method and systemfor interacting with the

devi ce and controlling, using, invoking, etc., the functionality of
the device. Particularly, the present invention provides a

st andar di mexbsgeva structure for interacting with dicsstiased nedi a

pl ayer/recorders (e.g., multi-disc-type player 123) and ot her . such
nedi a devices. This data structure is geferred to herein as a "nodel". As
10 its name inplies, a nodel in accordance with the present invention
abstracts the features and functionality of a device, thereby

provi di ng a medhsilA systame phElaing! or 2, whgrein thisanenns fopstamigrorieultiedi a t ype

i ndependenfgoand Whi Lk, L5 &0TRELJ W13 - Wi troller
devi ces", sﬁc%s, E;'gagbr#%s’(’arrpl e,ééjéesg%%ﬁelrg ??ﬂr%ﬁalé\%%%’teggﬂg%&g%%%%. The
devi ce noddkmgs atdise. present invention is instantiated within a 15 conputer
systemwhich is typically enbedded within the device itself. Milti-

di sc-type player 123 and its enbedded conputer system 112 are described in

F: gur e/ 1C beljovid.._‘?he system of Chiig Mﬁriﬁh‘éi‘éiﬂﬂ:h@?%@dléﬁmﬂﬂ i&@hﬁcﬁéf- ﬁﬁt least

pl ayer/recorder, i n gccordance wi on .. enbodi ment of the present

i nventi on. 0&&%&%%&5@6‘2@ gy a Ir?‘i"!'gﬂé%lt%‘pe 20  player/recorder

i ncl udes conputer system 112 enbedded within its internal el ectronics.
Instantiated within conputer system 112 is a nedja player/recorder

subunit nodel 151Thesystere pfiGleim Wwin § wheseintho sieshamiserischefigineddat
i nvent h@n. Blary 'temsﬁoma%&%%%?@ﬁéxeﬁ@% i@ pl ayer/recorder subunit nodel
Y] abs 0

151, it pr es an raction e functionality and features of
the disc drive nechani sm subunit 25 160 specifically. Via conputer system

112, the funct ibqn'fhe .%;s%ﬁl o C?atrgx 1 %tnexdeiig he system is in an JEEE 1394 based
home audio visual network including a plurality of devices coupled via respective
IEEE 1394 communications links, the system being a media type independent

15  system for accessing a disc drive mechanism of a multi-disc-type media player
coupled to the network;
the means for storing being a multi-disc-type media player configured to
store a single media disc, the disc being the item;
the mechanism being a disc drive mechanism within the multi-disc-type
20 media player, the disc drive mechanism for playing the media disc; and
the computer system being within the multi-disc-type media player, and
coupled to the disc drive mechanism and the disc drive, wherein in the providing

step the plurality of devices can access the content of the media disc.

25 7. The system of Claim 1, 2 or 6 wherein the media player model
interfaces with the plurality of devices using AV/C protocols, the standardized

command set being an extension of the AV/C protocols.
8. The system of Claim 1, 2 or 7 wherein the computer system further

30 performs the step of providing enhancements tc the AV/C protocols for content
navigation of the media disc or item by providing a detailed abstraction and a

I



drive nmechani sm 160 are accessed and control |l ed by other software nodul es
and controllers within network 120. O her devices on network 120
interact with disc drive mechanism 160 by interacting with nedi a

pl ayer/recorder subunit nodel 151. An | EEE 1394 interface 140 provides
a comuni catygssdoh NK to the network 30 120 via link 1?]&,959@)?84 30e.

13 The disc drive mechani sm subunit 160 of the presen

enbodi nent can pl ayback or record djsc nedia. There are nany kinds of

cont ai . comraralleEfiction °f&9%2?%ﬁp%%3%% Rl "5 T
adapted to phaghamshmo visual nedia (e.g. 5 high quality digital video

from DVD di scs). Medi a pl ayer/ recorder subunit nodel 151, in
accordance with the present

8. The system of Claim € wherein the disc drive mechanism is configured
5 to both play and record the media disc.

10. The system of Claim 6 wherein the media player model includes a disc
subunit identifier descriptor software data structure for describing the

information content of a media dise.

1§
11. The system of Claim 6 wherein the media player model includes a
plurality of cbject list software data structures for describing the tracks of a
media disc.
15 12. The system of Claim 11 wherein the object list software data

structures includes at least one audio track list or one video track list for
cataloging the contents of the media dise.

13. The system of Claim 6 wherein the media player model includes
20 command software data structures for controlling the function of the disc drive

mechanism,

14. A method for type independent accessing of a disc dvive mechanism of
a multi-disc-type media player coupled to a network in an IEEE 1394 based
25 bome audic visual network including a plurality of devices coupled via respective
IEEE 1394 communications links, comprising:
playing a media disc nsing a disc drive within a disc drive mechanism;
interfacing a plurality of devices coupled to the multi-disc media player
via an IEEE 1394 communications link of an IEEE 1394 based network using a
30 computer system within the mulfi-disc-iype media player, the computer system

having a processor coupled to a memory for executing a software based media

LU T
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I nvention, abstracts the features and functionality of disc drive nechanism
subunit 160 using well known AV/ C protocols. In so doing, nedia

pl ayer/recorder subunit nodel 151 provides a neans of interacting with the
10 functionality and features of the disc drive nechani sm subunit 160 in a

medi a- Wb)ép,@wwdependent manner which is conpatible yi] %de range
of "controlle devices ", such as, for exanpl e, recelver set
top box 125. ' For exanpl e, |a pl ayer/recorder subunit nodel

ot her  cont r Sk fhe nﬁe?’?é’%fakgﬁm%%@%?ﬁﬁ B A T T

occurring wiwhich vthes a:'ewteéby dinziprobessokeraes the aomputer systelnnfmjsérﬁﬂm This is

especially |Lg§ Etan% in a distributed network environment where, for
exanpl e the ArEg1° ing set top box 125 may be in another room of the
house. | t prabidithela BRmAGEBELd dbdmbd s TR B LOFRdIERIm(e. 9.

mul ti-disc-type 20 pl ayer 123) nedia player_ recorder subunit nodel 151
support s 2audi o viEREVE %getofstanm%{adé@%%égag %#m@wdm@ rredi a.

However, to accegsvikderoGRPaN e dise drivs efh SR0LSNEL Pa dﬁh@&,%&ag 78 as the

audi o V|sual content, the appropriate conput er ta pro s and
cont r ol commndsdaweeﬂm@mﬁbejmdlmtt, and Referri ng still to

Figure 1C, nedia play | ned by a
speci fication, which ﬁee’? né &%e%l?cﬁ(gjé%s%\?éeﬂr%g atéahéhtser‘gmt‘%’f
medi a type descr umgaﬁvwmmmdsdhscstamhr&ze@apmhndlss&bemg Qa!@xfénsmn aftc.),

t he cont ent a (titles for each track on a disc, the
dur at i ort%of each%kfer%ywpmr{gmisetc ), and for status reporting and

notification. It should be noted that these
15. The method of Claim 14 wherein the computer system further
performs the step of providing enhancements to the AV/C protocols for content
navigation and selection of the media disc by providing a detailed abstraction
15 and a general abstraction of content discovery functionality of the disc drive

mechanism.

18. The method of Claim 14 wherein the media player model interfaces
with the plurality of devices using AV/C protocols, the standardized command
20  set being an extension of the AV/C protocols.

17. The method of Claim 14 wherein the disc drive mechanism is
configured to both play and record the media disc.

25 18. The method of Claim 7 or 14 wherein the media player model includes
a disic subunit identifier descriptor software data structure for describing the
information content of a media disc.

19. The method of Claim 7 or 14 wherein the media player model includes
30  aplurality of object list software data structures for describing the tracks of 2

media disc.
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data structures can be nodified in any nunber of ways to include or exclude
30 various pieces of information which may or may not be avail abl e

dependi ng on the characteristics of a particular nedia itemand the
capabilities built into the _

14 multi-disc-type player 123 (e.g., the capabilit] i.sc drive
mechani sm &} &ﬁ% 7 160, etc.). Medi a pl aif/er S(rgge%%%zcsjer subuni t
nodel 151 supports status réporting an%é7 notification nechanhi sms so
that other controllers (e.g., set top X 125) are 5 aware of what is

occurring within the device, and thus keep the user inforned This is

especi al | y i nporgarthe Methodios ClaifU! SC1N@huRik iR mbdiaiTRyd: il tnclhdes
exanple the controlling set top box 125 nay, be in_, anqthef ro mglf_i t he
house. command spEwRisciaia BRRgERPS OF SPRIEHLDE o PHOcHOR oF thesthss drives | ned by

a techni cal mechanism.

L
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specification in which the specific inplenentation is left to the product
10 manufacturer. The nedia player/recorder subunit nodel specification of
t he present invention defines several data structures for nedia type
description (how to describe a conpact disc, a DVD disc, etc.) the
contents of the nedia (titles for each track on a disc, the duration
of each tr¥R%A¥¥ ), and for status reporting and H3YSP¥EM2 on. These
data structures could be nodified in é’ﬁy 15 nunber of ways to include or
excl ude various pieces of information which may or may not be
avai |l abl e depending on the nmedia and the capabilities built into the

di sc drive mechani smsubunit 160. AMENBED CLAIMS The software data structure

of a typical prebpreBl Byl [IReMAesnas Wavedd on 15 Deb@BEr 1968 YN 1praggent
ecor.der subunit .nmpdel -and, one

enbod ment - oPrHIBTS EAIPE Vode i SRFTGRTS AR e PGS UnghaRdegs 13, Hades
mechani sm ubgrgiygte;l,pgamﬁ{sﬁlgdescri bed bel ow. Medi a pl ayer/recorder

subunit nodel overvi ew In a typical application, a nedia
pl ayef / r ecor der a sudmmnifor stothel aroftemhesi@ Ineans epswtising aensdhanisig thised t o

I mpl ement an AV/..C nedi.a player/recqorder. As descri bed above, an AV/C
nmedi a pl ayg}eﬁﬁ%éi%’%céjph%‘ffgﬂg‘{?fayﬁh% EBr dance with the pr esent
embodi ment is aa %o&f&dte@'s?ﬂ@mpé&@%ﬁ% thunasdraRRK thy «3fRalRl9sthirom any

specific type of nmedia playing nechanism (e.g., disc drive nechani sm 160).
The AVAENg |8 BrORBIHos Cpi 19 B oRIPYWr 8”8 buni t nodel supports various

types of diSC 4 software based media player model executing within the computer
10 system, the media player mode! comprised of computer readable code which
when executed by the processor causes the computer system to perform a
method for accessing the rmechanism, the method comprising the steps of:
interfacing with a plurality of devices coupled to the means for storing
via an IEEE 1394 compliant communications link of an IEEE 1394 compliant
15 network; and
allowing the piurality of devices to access the mechanism and the item

by providing a set of standardized commands.

2. The system of Claim 1, wherein the system is in a home audio visual network

20 including a plurality of devices coupled via an IEEE 1394 bus, the system being
for accessing a media player mechanism of a multi-itemn type media player; the
means for storing being a multi-item type madia player capable of playing the
item; the itern stored by the muiti-item type media player bsing a media item,
whereln in the step of allowing, the plurality of devices can access the

25 _ information of the installed media item.

“‘Hmm li m w AR VDL
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30 nedia. 15

It should be appreciated that the nodel and data structures used for the
AV/ C medi a pl ayer/recorder subunit nodel are consistent with those proposed
for the AV/ C Tuner subunit. The general descriptor structures and comrands
(e.g., OPEN,DEsHe®,PTOR, READ DESCRI PTOR, WRI TE DESCRI PTERrebsssBJ ECT
NUMBER SELECT commands and subunit ide %i fier, objects ancfU obj ect
|ists) are described in the AV/C 3.0 sg cification. under st andi ng of the
general AV/ C enhancenents descri bed above is hel pfu:@i

AV/ C nmedi a changer subunit proposal, and as such, t ﬂvﬂmuﬁ[ﬁm‘mmg the

specification is i ncorporated herein by reference as bac'kgrsour’id
e e en o GSoE bSiartbr et YRR GRubSaifiPr BB Sunp " oPeRted here.
mechanism.

8. The system of Claim & wherein the disc drive mechanism is configured

5 10 both play and record the media disc.

10. The system of Claim 6 whersin the media player modet! includes a
disc subunit identifier descriptor software data structure for deseribing the
information content of a media disc.

10
11. The system of Claim & wherain the media player model includes a

plurality of object list sclftware data structures for describing the tracks of a

media disc.

1s 12. The system of Claim 11 whersin the object list software dala
structures includes at least one audio track list or ong video track list fpr

cataloging the contents of the media disc.

13. The system of Claim 6 wherein the media player model includes
20 command software data structures for controliing the function of the disc

drive mechanism.

14. A method for type indspendent accessing of a disc drive mechanism
of a m_ustkdisc type madia player coupled to a network In IEEE 1384 compiiant
25 home audio visual network including a plurality of devices coupled via respective
IEEE 1384 communications links, the method comprising:
playing a media disc using a disc drive within a disc drive mechanism,;
interfacing a plurality of devices coupled to the multi-disc media player
via an IEEE 1394 compliant communications {ink of an IEEE 1334 compliant
30 network using a computer system within the multi-disc-type media piayer, the

computer system having a procsssor coupled to a memaory for exscuting a

AMENDED SHEET (ARTICLE 19)
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pl ayer/recorder subunit nodel -specific nodel, structures, conmands and

I npl enmentation profiles are primarily descri bed. The structure of
t he nedi a player/recorder subunit nodel of the present invention 15

As described above, a disc drive nmechani smsubunit in accordance with

t he presengwgagg\;&gg‘yi on can playback or record disc nedi a.pAyBeHsfz

pl ayer/recordér Subunit nodel in accordance with the present 1 nvention
abstracts the features and fUnctionaJi¥& of the disc drive nechani sm

subunit. In so doing, the nedia player/record j provi des -
a neans of 20 interacting with the functionality QNH gl:"',’HgE lk he disc
| ndependen®, §i

drive nmechani sm subunit 160 in a nedia-type in y
conmpati bl e manner. To provide t hese advant ages,  the n%%gl%
pl ayer / r ec ptiuprediasadimedin plaver medeiae edin pigver model gemprised dict ur es whi ch

are typi Calcb%&gh@ﬂe g&;&%‘(’:&gﬁem hén %9%&5&%&5%2#1‘3%5301' calERghged within a

nmedi a pl ayer devic nput er system Figure 1B). 25 These
dat a st r uctcompstearsyatede & petbardh the sfeps Kifigur es and di scussi ons bel ow.

aonti 11 or " albyirgedusing ol SRacsndnpctore e b lle bRl M coen

i nvengi on. A% thE PMalith of devicdsélincaceBbs tHehBedigThdd B provideod Betf ofel d cont ai ns

the nunber of bytes used for this _descriptor structure. The
number _of _rstandagstizasceormpands for éreydiee fri¥e mechASHuUABSr 30  of object Iists

LTy, 250k AU obb oy Wiy 8 Bty Siladdstoang X
AV/C protocols, the standardized command set being an extension of the
AV/C protocols.
10
15. The methed of Claim 14 wherein the computer system further
performs the step of providing enhancements to the AV/C protocols for
content navigation and selection of the media disc by providing a detailed
abstraction and a general abstraction of content discovery functionality of the

15 disc drive mechanism.

16. The method of Claim 14 wherein the madia player model interfaces
with the plurality of devices using AV/C protocols, the standardized command
set being an exiension of the AV/C protocols.

20
17. The method of Claim 14 wherein the disc drive mechanism is

configured to both play and record the media disc.

"18. The methed of Claim 7 or 14 wherein the media player model
25 includes a disc subunit identifier descriptor software data structure for

describing the Information content of a media disc.

19. The method of Claim 7 or 14 wherein the media player model
includes a pluraiity of object list software data structures for describing the

30 fracks of a media disc.
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This Sheet Has Been Replaced

AMHMA R

TP ACTT




16 nunber _of _root_object _|lists field indicates how many of these ID
val ues are present. The manufacturer_dependent | ength and

manuf act ur er _dependent _information fields are used for vendor-specific

dat a. The format and contents are conpletely up t h nyf acturer. 5
Figure 3 SHOWE¥table 300 illustrating s bl

di sc_subunit _dependent _infornmation in accordance with one enbodi nent of the
present invention. It should be noted that the

attributes_of subunit_dependent _information field of table 300 is reserved

for future definition. As shown in Figure 3, the 10
nunber _of supported _di sc_types field contains the nunber of different types
of di scs §ﬂﬁpﬁ?red"by”FhFS“subunfrrmﬁoriexanple, a DVD/ CD pl ayer woul d
su
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two disc_types. The disc_type_specification fields are an array of

supported (as opposed to installed) disc specification contains both
comon and type-specific entries. 15 ' Referring now to Figure
4, a table 400 showi ng the format of the nedia : tyessjgecificationin
accor dancwoweRisvbne enmbodi nent of the;pygsent inventi ofEFUSWIS%Rs shown in
tabl e 400, the disc_type field of the present invention shows the type

of disc. The upper byte indicates the nediumfamly, while the | ower byte
specifies nore detail ed specifications or its functions. The 20
type_dependentégéength contai ns the nunber of bytes used by the

t ype_dependent=rnfornmation field. The type_dependent information field
contains information that is specific to each type of nedi um supported by

t he subuni t. Fi-gure--5-shows, a table 500 illustrating the
disc_type fromtable 400 in 25 greater dethil. As shown in table 500, the
nmedi a pl ayer/recorder -subunit TepRint s Various types of discs (e.g.,
CD-DA, Video CD, data, prenmastefed, etc.), bj ect Lists and Objects
of the medi a player/recorder subuhit 121 Wth reference now to

Figure 6, a table 600 illustrating/two lis t_y_pﬁ;%cin 30 accordance with
one enbodi nent of the present invgntion is sh . Tabl e 600 shows an
audio track list field and guyideo track list fi The audio track |ist

Receiver
122
~130d
8et Top Box « g

) 125 MUH['Q!SC

DVD Player
123

1302~ 1808
CD Unit

124

Video Camera
- 126

FIG. 1B
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17 represents an audio disc (CD-DA, MD etc.). The audio track list
cont ai ns i nformati on describing the contents of the disc as a whole
(such as the disc title), as well as a collection of objects, each of
whi ch represents a single audio track. This list contains information
that is ob®A%8¥by reading the contentys gf the 5 nedPaTU§NASIAldI o Track
List list_specific_information contains "gl obal" i nformati on about the
disc. The format of the AudioTrack Li st_specific_ information is
described in Figure 700 bel ow. Figure 7 shows a table 700
illustrating the format of the Audi oTrack Li st._specific_information
field fromtable 600. As shown in table 700, the 10 |ast_update field
indicates the tine stanp when this list was last nodified. If - t he nost
significant bit of the lastupdate field is set to one, the |asi update

val ue cont gi-Rs-——a-—24—bit—couht-er—whi-ch—i-s—i-Rereprent-ed—er—each-1gdi fi cat i on
of the object list (the ) i | nter is at addresp jof fset
O3[err]). |f the MSB is zero,lmtPDﬂsc 6%%2&8? . ' '

~-130d

Computer Systsm

IEEE 1304
Interface

it 140 [

1+ Madia Player Recorder
g Subunit Model

~130e

Disc Drive Machanism Subunit
160

123

FIG. 1C
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the | ast_update field contains a tinme stanp as shown below in table 800 of

15 Figure 8. The disc_total playback tine field specifies the
entire playback tinme of the disc. This field is formatted as
HH. MM SS: FF, with the hours conponent (HH) in the nost significant

byt e (MSB)WO 9997 di sc_maxi mum r gcoydiygg_capaci ty fiFelFS¥FeWtfies the
maxi mum recording tinme of 20 the disc. This field is formatted as

HH MM SS: FF, with the hours conponent HH) in the nost significant
byte (MSB). The disc_recording remaining _tinme field specifies
t he remai ni ng recording time on the disc. This field is formatted as

HH. MM SS: FF, wi gtr—the NQUT o] : the nost significant
byte (MSB). The_ 25 nunber g@%lug‘g 1@Pﬁ§¥qerfbj?ghfhgnm ains.the dunber of

disc titles. It{is possiddksst hat t he di sCottietdse is provided in

several differept—t - —Japanese—etc)- The
disc_ title[x] _lengh fi e@%%@nt ains the nunb@r of bry{eegthused by it hi s
disc title. Thedrsc Ti L4 gl XT_chara ter_cod e?ﬁ@é‘ff- 8¢ he charlacter code

of this dlsc title. e charagéter code identifies which_character set
is used to encofle the 3¢ gzjstle chafjacters.
Number_of_root_objecl_lists (n)
00 03,
00 04 .
18 root_object_list_id_0
00 05,5 .
i root_object_list_id_n-1
XX XXy Disc_subunit_dependent_length
: Disc_subunii_dependent_iniormation
XX XXyg+
Subunit_dependeni_langth _
VV VV.. Manufacturer_dependent_length
- ‘Manufacturer_dspendent_information
YY YY,s+ Manutacturer
_dependent_length

FIG. 2
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18 Referring still to table 700 of Figure 7, the disc_title[Xx]

field contains the title of the disc in the specified character code.
The medi a_t ype_dependent | ength field contains the nunber of bytes
used by th%‘(]% nedi a_t ype_dependent _information field. The 5

medi a_t ype "RP#iteént information fiegd COf§ ai ns i nf or mat" a2 s
specific to the nedia type. At present there is no

medi a_t ype_dependent i nfornati on defined for the currently defined

medi a types. \I\Een no IgHpsdwation eXists, the ~  contents
medi a_t ype_dep e WaYe I ' S et 10 zero arfd this
field shall nof exist.0Q01,; iAdtuibete8_sheowsind_inddgead8finfdinasion dt i ng

the year bit i IT™When g year s gd—and; o wrentthe—-year—+s—eden.
Thi syal lows the time s?él smechani $m t o ﬁ”mberc%fvé?pp:?"te\%d@%gi’%feri od.] The
reader of the tine stappogan exam i Ec_Wde_specifi@fdp ine CUrTer

cal endar year [whi-eh—iS—presured-+tg—be—avai-table-sl-sewhere) ta

determine if the tinme stanp repres¢nts a change in«<tkRe current or pr4vious

year. 15 RET €T WTOo Ffgure 9, e g0a. Tt ustratrng—tihe
format of an audig WW% k entr\l soecifi{gscjr-grﬁpaetcﬁifﬁhw-yd of an{audio

track object of the present
FIG. 3

—+

ALE

< Pt - V=CA 3 Cok=o

Address Contents
01
16 Disc_type
03, _ Type_dependent_length

Type_dependent_information
03¢+ o

Type_dependent_length

FIG. 4

Disc_type (high) Disc_type {low)

CD (01, Ch-DA {01,,)
Video-CD {02,,)
DATA (0E )

MD (08,5} ' Premastered {01,
Recordable {02,,)
Hybrid {03, ,)
DATA (0E, )

DVD (05,,) Movie {01,

. -  DATA (0E,,)

FIG. 5
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I nvention is shown. As shown in table 900, the entry_specific_information

field contains various track information which describes the content
of the disc. The content of the entry specific_attributes field is
shown in greater detail in table 20 1000 bel ow. Fi gure 10
shows a taBPEYMBHO i |l ustrating thegenjrysspecific_att riduusesisia field
fromtable 900 in greater detail. As shown in table 1000, the recordable
bi t i ndi cat es whet her this part i cular disc i s recordabl e. The
write_prot gcted—brt—tetd vue - r-otegt ed by
a wriTe prdtbuts Fashin i1, THE E*;p SR RE smwf?ugmawr dabl e
bit is 1. £t o-—F-0604-cabil-e- +hi-s set to
0. Videa-{1aph bist 11 sh’,lovvs a tabl e 1100 illustrating the nedia fype
field in accordance with one od| ment of the present invention. As
shown in table 1100, the_ |eId i ndi cates the format of the
i nformati on on the 30 parti cul ar |t m  The upper byte indicates the
media famly, while the
Audio Track List ﬁst,,speciﬁc__infcrmaticm
Address Offset Contents
004 List_specifie_informatien_length
01, -
03‘!5 .
6., Last_update
05,,
06, ' (MSB)
075 ... Disc_total_playback_tims
08, :
08, {LSB)
04, (MSR)
08,5 Disc_maximum_recording_capacity
0D, {LSB)}
0E,, {MSB)
?g’s Disc_recording_remaining_time
18
1, {LSB)
12,4 Number_of_disc_titles (n)
1344 ) Dise_title{0)_length
14, . Disc_title(0)_character_code
154 - :
18, Disc_title{0)
174
. Disc_titla{n - 1)_length
. Disc_title{n - 1)_character_cods
: Disc_tille{n - 1)
: Media_type_dependeni_information_length
Media_type_dependent_informalion

FIG. 7
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19 | ower byte specifies nore detailed specifications or its functions.
The Data type nmeans that this is sonething other than an AV for mat
(such as CD-ROM). As shown in table 11, for exanple, a DVD novie
di sc woul d have the val ue 0501[err]. The track_playback tine field
contains tWEWPH playing tinme of whe;5;33 track. This FERVMERE4K or nat t ed
as HR MM SS: FF, with the hours conponent (HH) in the nost significant
byte (MSB). The nunber of track titles field contains t he nunber of
titles supplied for this track. As with the disc title, it is possible

that each trakddress] asamy| be prjovi detii in stveral’l di ffgrent llapguages. The
track title[x]ol®Bhrhcter kcode dpecifiles the charlacter Icode @f theltrack
title. The 1D (}t}{sacdiﬁle[x] | errgdsbrvieidel ditslont ai nis Yebe {nMomkier(4 ofisoyt es used
by the trackptittes Hhe—-track—tt+tt+ef et e—eontraras—t he title

of the trackf Pt hp MopELidkitsy char a@2é{5 BbYe. The am/pm

track_dependgng,1 Nt prmat1 o I el d cpntal nSy; ueynunber jof bytes
used by the r;“,?w dnnpndpn?epﬁqufpﬁgiinn fibld Ta‘ghmgs (6 bits)

track_dependenoajgnf jﬁi’matdsdaﬁ_ﬂis)el d contai ns Secands-{§(xts} fi ¢ i nformajion for

the 15 di sctmedrear Brsc-drive-subunttcomTaTds Referring
now to Figure 12, a table 1200 illustrating the drive subunit comrands
of the present invention is shover F@shoé in table 1200, the drive

Audioc Track Object entry_specitic_information

Address Ofiset Contents
00,, - Entry_specific_aliributes
m Media_type {MSB}
02,, (LSB)
03, ' (MSB)
g:" - Track_playback_time

18

08, (LSB)
07,, Number_of_track_tities {n})
08,, Track_titie{0)_length
08,, Track_titie(0)_character_code
QA

Track_title{0}

Track_title{n - 1)_length
Track_title{n - 1)_characier_codse

Track_titis{n - 1)

Track_dspendeni_information_length

Track_dependent_information

FIG. 9
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20 subunit commands include inport nmedi um comuands, export nedium
commands, play commands, etc. Except for the record command, each of these

commands are further illustrated in the tables of Figures 13 through 21.
Figure 13 shows a table 1300 illustrating the inport nedi um comrand
from tabl eWe@28®257The i nport nedi um %on’;naqg IS used to pHoamsdriserznedi uminto
25 the disc drive nechani sm subunit. Figure 14 shows a table
1400 illustrating the export  nedi um comrand fromtable 1200. The
export medi um command is used to take the nedi um out of the disc drive_
mechani sm subuni t. Fi gure 15 shows a table 1500 illustrating
the play command from.table 30 1200.. The play commnd.is used to start
pl ayback. {l f AtiqiudeyBack st akttrijube Rembs Meaning _
2
0 If this bit Is set to 1, then the next _
1 XXXKAXX Has_more_aitributes gﬁt?;(s} agﬁgna{’h:tgég?tf;t é’%’;eééf this
defined for this structure
1 = The disc is recordable
XRXXRXXT Recordable 0 = The disc is not recordable
, 1 = This disc is protected
XXKRXUX1X Write-protected 0 = This disc is not protected
All others Raserved for future definition

FIG. 10

Media_type {high) Value © Media_type {low) Vaiue
.CD-DA 01,4

Cch 01, Video-CD 02,,

Data 0E,,

Premastered 01,

Recordable 02,

MD 031 Hybrld 03,

Data 0E,;

Movie 01,5

bvD 0545 Data 0E,q

FIG. 11

SUBSTITUTE SHEET {(RULE 28)



specified before this command, playback is started fromthe begi nning of

t he medi um Figure 16 shows a table 1600 illustrating the
stop control command from tabl e 1200. The stop control comuand is used
to stop the nedia being played 5 back. Figure 17 shows a table
1700 i |1 usPP2PPHF t he pause control sconpmepd from t BETAS98A882 The pause
control command is used to pause the nedia being pl ayed. If this
command is used while the nmedia being played, the nedia is paused at
the current playback point. If not, the nedia is paused at its 10

begi nni ng. Frgure=t8—stows—a-tabte-1+866—t++ust-ratt+ng-—the, next
control copmand from t abli SupPEOL levak {next control command is uged to

pl ayback the rfRBacds ayha¥piue i tPYcalled by a "GRmEEstunit"-
Fi gure 19 hows a tabl ¢ 1900 il bugt gati Ro {t he prev control comand from 15

tabl e 1200Fhe Uty gomTeEnd s Uy Ed o piayhack—thepreviogs
pl ayback *mP%W’{ dl by {i t s luni que LEF‘[the dlsc ito e sulllir e 201shows a

tabl e 2000 Ek,mgﬁmmg the_ ag¢cesg pl ay ccp&gqu?m@g; }he subﬁﬁi?{n tabl e

1200. The 2ssplay--donehd i-s-—dsedit-o—gdlay.] fromihe pain
speci fied by t hPBYcommgndX,20 Fi gyPybackdhewisca tabl e 2100
Il lustrati fig—oh CCETT sefeconand (7o Tapi e 1200, ThE—greess
pause comand igm sed _tlo ‘bdbise at ia pdrti Efcgrth%g]aﬁ - being p@ﬁ%‘tmﬁ diby the
comand. Pause XX g Pause the media
Playback the next playback point
Next KX e scaYBd by its unigue unit

Playback the previous playback
Prev XX s point scaled by its unigue ?mit

Access Play XX,

15

Playback from the specified point

Access Pause XXg Pause at the speclitied point

Record XX, ﬁig?{ginbgginning at the current
FIG. 12
w| | | | | | |w

Opcode Import Medium {XX,,)

Operand {0) Reserved

Operand (1) tatus

Opérand (2)

FIG. 13
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Wth reference now to Figure 22, a flow chart of the steps of a process

2200 in accordance with one enbodi nent of the present

25 Process 2200 is an exenplary interface process between a
pl ayer/recorder and ot her devices on a hone audi o

mul ti-disc
vi sual

pr esent

néWég%

pl ayer/recorder subunit nodel
i nvention (e.g.,

e
99Mhe

interface
i n accordance

nmedi a pl ayer/recorder subuni t nodel

invention is shown.

1Precegs i s inpl enerr@dsvEia nedi a
with one enbodi nent of the

151 of

Figure 1C). The hone audi o visual network, as described 30 above, is based
on | EEE 1394 pr ot ocg '

21

vi sual net

mul ti-discit PPEoBs ajjer (e.g.,

1394 commu
(e.g., ar

I n st

| s.
eﬁsbzél an %xternkl deqice c%upled to t

dat.

*!

e!b@nr

b audi o

A
VI RN

" sl
accesses—a-neat-a-pray-etr—t-ecot-aet—Sthat-t podel

Cat TomnsS

-epsrand (&

Tk —AS———descrrbed-above—
plifier, set top boxissetved),

Bypond Megim (8X3,)of Figure 10) vi
f PR o VA 52 L o o o SV T

of a
a an | EEE
bvi ce

Operand {1}

Status

Opsrang {2)

FIG. 14

) N I I R
Opcode Play (XX}
Operand {0) Subfunction
FIG. 15
wo | || L]

Opcode

Stop (XX,q)

Operand (0)

Resarved

FIG. 16
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5 typically responding to sone user input, accesses the nmulti-disc player

by sendi ng standardi zed nessages to the nedia player/recorder subunit
nodel . The medi a pl ayer/recorder subunit nodel is instantiated on a
conmput er syst enbedded within the multi-disc player.

step 2202V4H r%dl a player/recordegf gubunit nodel, re%’E’B’H@gﬁﬁl“%o t he 10
r equest fronlthe controll er device, accesses a dISC in a disc drive

mechani smto determine thé disc's content information. As described
above, the disc drive mechanisminterfaces directly with the nedia

pl ayer/recorder subunit nodel and interfaces with other devices via
the nedi a player/recerder.; The at her device are iinformgd of the
disc's content (e. g Mamb%r ofjtrack% theIIengtk of tihe 127 Usmchs, track
titles, etce Cmiicacam p&ayvr/rccurAe¥ HE e e e it-a-Lt-he | EEE
1394 conmmu |capcmh5 i nk. nPsMEdXZa93 the controller device
sel ects on t-Re--t-aeks—of—te-~ci-se--are pl-ay-s~t-he—~set-eet-ed-fr ack. As
descri bed aﬂhnﬁamﬁﬂac drlve nechanlsn1coﬁwwﬂusd are defined byithe
medi a pl ay ; e rese—eoranads—20—the

controll er device assesses the functlons of the di'sc drive nmechani sm
subuni t. It should be not full _functionality of the disc drive
mechani sm subunit is avai %QI éw a ? commands. For exanple, the
controller could in the sane fner’ Send a "record" command, "fast
forward" command, "pause" conmand, or the like. 25 In step

2204, after inplenenting the conmand on the disc drive mechani sm the
medi a pl ayer/recorder subunit updates the status of the disc

Msb Isb
Opecode Next (XX,,)
Opesrand (0) - Measurement_unit
Count

FIG. 18

ol | L | | | e
Opecode ' Prev (XX}
Operand (0) Measurement_unit
Count

FIG. 19
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drive nmechani smand the status of the disc being played. The status

i nformation i ncludes, for exanple, the particular track being played,

t he amount of tine remai ning on the track, and the |like. The updated
status is_then sent to the 30 controller device and other devices on the
net wor k v A8 EEE 1394 conpnicagi ons |ink., — PCT/USI5142

22 ' Thus, the present invention provides a device nodel which is
di sc nedi a type i ndependent and thereby supports any type of disc
media (CD's, MniDiscs, etc.). The present invention provides a nodel .
whi ch supports enhancenents to the AV/C protocol for content

navi gati on and sel egtion,;providi ng hoth ajdetai a gener al
abstraction of cont énMsbli Ecover and |descriiption and al | o gs!f orIl a |
range of cpaielteig—ititofi-very-stapte—to—vrery—conptexr—to—trake—d$e of its

features. [Th8poodkel jof the present i AvenssiPday @@pﬁorts status repofting and

Operand {0) Drive_number

Operand {0) Unit

Operand {0)

Operand {(0)

Operand {0)

Operand (0)

Operand (0)

FIG. 20

S N N R R e
Opcods Access Pause (XX,;)
Operand (0) Drive_number
Operand {0) ' | Unit
Operand {0)

FIG. 21
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notification nechanisns so that controll ers are aware of what
and thus keep the user

within the device,
especially 10
wher e t he w8 Y897
addi ti on,
command set for a Di
pl ayers capable of s

IS occurring

informed. This capability is

inmportant in a distributed | EEE-1394 network environnent
may be | ocated away fromthe contg s%/
the present invention 13 pf ovddes a software ase deI and
sc player/recorder mechani sm for nulti-disc-type
toring vast amounts of nedia content, thereby
all owi ngzgpy interested entity to navigate the contents of the 15 nedia

in the drive,
t he di sc), and

to nDnitor the status of the dr.ive.

ey 4 N S

to access the contents (such as the selection of a track on

The

f oregoi ng descripti
i nvention have been
They are not inté
the precise fornms 20

IIIS UI DPC\;I l; \ 93 t‘IIUUdI'I_IUIII.J UT T LU1TTC M7
presente for rposes of illustrati

Frepsd 2t e ds é (SeFYdePuRugit Modef
di &%E&ﬁ 13HaComprpigalisnshdmy noc

vari ations are possi

esent

on and descrlptlon.
the inventionto

i fications and

ble in |ight of the above t el

ing. The

enmbodi nents were cho
principles of the in
enabl e others skille
vari ous enbodi nents

sen and descri bed j§ n order best
vention and its prjacti cal
din the art best

wit.h various. . .mdi cati.ons as._are si

appl i cation,
o utilize the invention and

to explain t he
thereby to

ited to the

particul ar 25 use
i nvention be defined
equi val ent s.

contenplated. It is intended that tHh
byAccess atlliec (0 aDive Rupoddatbdnibmrtet o
Determine Content Information of the Disc Using
the Media Playsr / Recorder Subunit Modsl

2202

e scope of the
and their

Select and Play a Selected Track on the Disc Via
the Media Player / Recorder Subunit Mode!

2203

Update the Status of the Disc and Send the
Updated Siatus to Other Devices Via the {EEE

1384 Communications Link
2204

FIG. 22
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23. - CLAI M5 1.."A system :
conpri si ng: a neans for storing an item sai d means corpri'sing
a mechanisSmwi thin the neans for storing, the nechani smconfigured'to play
the item a conputer systemw thin t28 neans for storing, the

conput er system coupled to the mechanism the conputer system having a
processor coupled to a nenory; a software based nedi a pl ayer nodel

executing within the conputer system thggr@@a pl ayer nodel conprised of
conput er readabl e code whi ch when execut y the processor causes the

conput er syst dm Aosysterh aompisifi hod for accessing the mechani sm the nethod
conprising the conputer systemperformng the steps of:
interfad ng with agapneans farstofingleniitess saidipleadstcomprisingeamsedhanism,dheng

mechanism configured to play the item; _
a computer system coupled to the mechanism,the computer system
having a processor coupled to a memory; and
a software based media player model executing within the computer
10 system, the media player model comprised of computer readable code which
whe‘n executed by the processor causes the computer system to perform a
method for accessing the mechanism, the method comprising the steps of:
interfacing with a plurality of devices coupled ta the means for storing
.via an IEEE 1394 compliant communications link of an [EEE 1394 compliant
15 network; and
allowing the plurality of devices to access the mechanism and the item

by providing a set of standardized commands.

2. The system of Claim 1, wherein the system is in a home audio visual network

20 including a plurality of devices coupled via an IEEE 1394 bus, the system being
for accessing a media player mechanism of a multi-item type media player; the
means for storing being a muiti-item type media player capable of playing the
item; the item stored by the multi-item type media player being a media item,
wherein in the step of allowing, the plurality of devices can access the

25 information of the installed media item.

I

‘This Sheet Has Been Replggcd
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‘via a.networ
st andar di zed

st andar di Zed conmands that allow the plurality of devices to access the

‘mechani sm su
2. The syste
net wor k i ncl
syst em bei ng

k conmmuni cations link of a network; ’ " providing
command set for the nechanismto provide a - set of

ch that the plurality of devi % can access the nechanism-
mof Caim1l, wherein the systemis in a honme audi o visual

“géﬁ&af‘ aBEHé&Idnt ot B@tg&‘é{i%@&ﬂgﬂh&fﬁn‘ﬂu O?f‘tg'e% g bus,

or accessi ng chan

a

t he

i-itemtype

medi a pl ayer; nic@éRafBmns for stori ng being a nulti-itemtype nedia player
capable of playing the item the itemstored by the nulti-itemtype nedia
nmedia item V\/nerein in the step of provi di ng the plurality of

access .t i nf of the .
9. hﬁ\e sys em 0 C?ar}m é wherein qge %ISC rive meghamsm is configured

pl ayer is a
devi ces can

5

10

15

20

25

30

A

to ‘both play and record the media disc.

10. The system of Claim 6 wherein the media player model includes a
disc subunit identifier descriptor software data structure for describing the

information content of a media disc.

11. The system of Claim 6 wherein the media player model includes a
plurality of object list software data structures for describing the tracks of a

media disc.

12. The system of Claim 11 wherein the object list software data
structures inciudes at least one audio track list or one video track list for

cataloging the contents of the media disc.

13. The system of Claim 6 wherein the media player model includes
command software data structures for controlling the function of the disc

drive mechanism.

14. A method for type independent accessing of a disc drive mechanism

of a multi-disc type media player coupled to a network in IEEE 1394 comp]iant

home audio visual network including a plurality of devices coupled via respective .

IEEE 1394 communications links, the method comprising:
playing a media disc using a disc drive within a disc drive mechanism;
interfacing a plurality of devices coupled to the multi-disc media player
via an‘IEEE 1394 compliant communications link of an IEEE 1394 compiiant
network using a computer system within the multi-disc-type media player, the

computer system having a processor coupled to 2 memory for executing a

‘This Sheet Has Been Repla

woooser (I



24 « . . 3. The systemaof Caim1 or 2, wherein the neans for :sioring
or multi--_ itemtype nedia player is disc-based multi-item nedig pi;ayer
and wherein the itemis a disc. 5 4. The systemof daiml
or 2 wherein the mechanismincludes at |eapg one drive configur ed to
play and record the item 5. The systemof Caiml or

G 1 oront T or AalGarc-baset iddia BRLEF model Jue tnétln Rk, moSe Grised f‘ZySIem
s in an | EEEcoidthdiaagdable O1;odEQ/U‘H“icr’flWi‘\'eﬂ_éSée%H?eJd G,‘f&ﬂ@bkode@%#@ﬁd&s%e

plurality of 86VIC€S coupled via respective E 1394 conmmuni cati ons

| i nks, the sysbmputeri sstemnedperférnpehe Bteofient 15 system for accessing a.
disc drive nechani sm of a multi-disc-type nedia player coupled to the
net wor k; allowing theeplvgalitoef devicasnty ardess tiase ﬁ'lﬁctd""&l @echw FEEN a

P ayer SO e Doty s o e e o i S B it
mul ti-di sc-tyggindardized commands for the disc drive mechanism; and
interfacing' the disc drive mechanism with the plurality of devices using
AV/C protocols, the standardized command set being an extension of the
AV/C protocols. . .
10
156. The method of Claim 14 wherein the computer system further
performs the step of providing enhancements to the AV/C protocols for
cqntent navigation and selection of the media disc by providing a detailed
abstraction and a genera! abstraction of content discovery functionality of the

15 disc drive mechanism.

16. The method of Claim 14 wherein the media player model interfaces
with the plurality of devices using AV/C protocols, the standardized command
set being an extension of the AV/C protocols.

20
17. The method of Claim 14 wherein the disc drive mechanism is

configured to both play and record the media disc.

18. The method of Claim 7 or 14 wherein the media player model
25 includes a disc subunit identifier descriptor software data structure for

describing the information content of a media disc.

. 19. The method of Claim 7 or 14 \;vherein the media player model
includes a pluraiity of object list software data structures for describing the
30 tracks of a media disc. | —_—
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20 nedia

pl ayer, the disc drive nmechanismfor playing t% rredl a tff’s’b"’%nd

t he -conputer systembeing within the nulti-disc-type medﬁﬁ.;m %F’r and
I AT

coupled to the disc drive mechani sm and the disc drive

ere ;h t he

provi di ng step the plurality of devices can access the content of the
medi a di sc. 25 7. The systemof Caim 1, 2 or 6 \/\herel n the nmedi a
pl ayer nodel interfaces with the pluralityfg ®fn Vd‘ “‘qg’ -AV/C _
protocols, the st andar di zed commapd set bel- gt Mact, Fig_nsn Miiigf the AV/C
prot ocol s. . ¢« 8. The systemof Cainfl 2 or 7 v?ﬁer)él n the
conputer systemfurther 30 - perforns the step of pﬁ@w‘tivrlg:enhancerrents to
the AV/ C protocols for content navi gati on of§ t he rredl a di $c or item by
providing a detailed abstraction and a T it i _

25 -

10

1 J

S
T — {

Kawamura in European Patent Application EP 0756276 (pubhshed
29.01.1997) discloses an equipment and method of controlling the operation of the
equipment using the IEEE-1394 serial bus. Specifically, Kawamura discloses a
digital interface microcomputer coupled to a mode control microcomputer, which
is coupled to -a mechanism control microcomputer. The digital interface
microcomputer sends and receives an Audio Video/Control-Command

“Transaction Set (AV/C-CTS) by way of an IEEE-1394 bus and supports

interactions with equipfnent from other companies. The digital interface
microcomputer converts AV/C-CTS signals to Local Application Control Bus .

' System (LANC) signals to provide for communications with the mode control

{5

computer. The mode control microcomputer,sends commands to the mechanism
control microcomputer which controls a mechanism, such as a Video Tape
Recorder. Kawamura addresses the problem presented by attempting to control
equipment from various manufacturers interconnected by an IEEE-1394 bus by
using a control signal of a pre(ietermined format which preferably contains
manufacturer’s information for the equipment. Hovfever, Kawamura does not
address a device model which is disc media type independent and thereby supports

any type of disk media.



general abstraction of content discovery fung;gau nat % HLU{ idi sc drive
mechani sm 9. The system of C ai m 6;whe ém‘“ ‘He 4“6 drive
mechani sm i s conflgured to both play and recorﬂ the medi a dIlSG '
10. The f Claimé6 wherein the nedia playgrm fbde a:’"i?n ydes a disc

subuni t i'er descriptor software data $tfucture 1*146i ng t he

i nf or mati on cont ent of a nedia disc. i He—The™ S‘y§’f"”é“ﬁ’1 f -Claimé6
"wherein the ia d'ﬂ% Iudes a.plgralit | st software
‘dat a structu%gﬂ‘ gég‘@f“’ls lqﬁﬁsm'ass'h&f %m%@n‘fﬁ_ ableo 12. The

.syst em of bfigll wherein the object |ist software data structures
i ncl udes at | east one audio track list or one video track list for

cat al ogi ng t heFigwte d6ishouds  tableihlistratingthe stop control témriTamed frpat tha of C ai m
6 wher ei ntatb?ee_ofrﬁ.ldgiuam&lzgyer nodel i ncludes conmand
5 Figure 17 shows a table illustrating the pause control command from the
table of Figure 12.
Figure 18 shows a table illustrating the next control command from the
table of Figure 12.
Figure 19 shows a table illustrating the prev control conmand from the
10  table of Figure 12. ‘ ,
Figure 20 shows a table illustrating the access play control command from
the table of Figure 12.
Figure 21 shows a table illustrating the access pause control command
from the table of Figure 12.
15 Figure 22 shows a flow chart of the steps of a process in accordance with

one embodiment of the present invention.

D DESCRIPTION OF THE TION
Reference will now be made in detail to the embodiments of the invention,
" 20 examples of w}nch are illustrated in the accompanying drawings. While the
invention will be described in conjunction with the preferred embodiments, it
will be understood that they are not intended to limit the invention to these
embodiments. On the contrary, the invention is intended to cover alternatives,
modifications and equivalents _

25 as defined by the appended daims., Furthermore, in the
following detailed description of the present invention, numerous specific details
are set forth in order to provide a thorough understanding of the present
inyenﬁon. However, it will be obvious to one of ordinary skill in the art that the
present invention may be practiced without these specific details. In other

30 instances, well known mathods, procedures, components, and circuits have not



software data structures for controlling the function of the disc drive
mechani sm - 14. A nethod for type independent accessi-fg -0f-—a=eisc
drive mechanismof a nulti-disc type nedia player coudfsmigigaﬁﬁﬁf‘ T
including a plurality of devices coupled via respective mretwork= ]
comuni cations |inks, the method conprpging: pl ayi ng., @ W&dl A |§c
using a disc drive mﬁthln a disc drive nechanism . nfé??aC|ﬁ§ aj
plurality of devices coupled to the nulti-disc nedia p aye;mv¢a“a¢netmork
conmmruni cations |link of the network using a conputer systemw thin the
mul ti-disc-type nmedia player, the cddbAIMS system havi kg—a-processor=""
coupled to a nenory for executing a software-based nedi a player nodel, the
medi a pl ayer nodel conprised of conputer readable code which when executed
by the processor causes the conputer systemto performthe steps of:

26 provi ding a standardi zed conmand set for the disk drive nechanism

to provide 1 A system comprising:

a means for storing an item;

said means comprising a mechanism within the means for storing, the
mechanism configured to play the item;

a computer system within the means for storing, the computer system coupled
to the mechanism, the computer system having a processor coupled to a memory;

a software based media player model executing within the computer system,
the media player model comprised of computer readable code which when executed
by the processor causes the computer system to perform a method for accessing the
mechanism, the method comprising the computer system performing the steps of:

mterfacing with a plurality of devices coupled to the means for storing
via a network communications link of a network;

providing a standardized command set for the mechanism to provide a
set of standardized commands that allow the plurality of devices to access the

mechanism such that the plurality of devices can access the mechanism.

2. The system of Claim 1, wherein the system is in a home audio visual
network including a plurality of devices coupled via an IEEE 1394 bus, the system
being for accessing a media player mechanism of a multi-item-type media player; the
means for storing being a multi-item-type media player capable of playing the item;
the item stored by the multi-item-type media player is a media item, wherein in the
step of providing, the plurality of devices can access the information of the installed

media item.

AR
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a set of standardized commands that allow the plurali tyi%ﬁ'ﬂ Les~toy |

by

access the disc drive mechanismsuch that the plurality lof d'évi.ce,s,‘pa'

access the nedia disc; interfacing the disc driv B Badfis v t h t%he

st

e

plurality of devices using AV/C protocols, the standardfzed Commmﬂdm,ﬁﬁﬂ i
bei ng an extension of the AV/ C protocolss. 15. Th&tethod of d aijm
14 wherein the network conprises an | EEE 1394 conpli ant {home audi.o-wvi-suat’
net wor k  ggetietdl abstedction lof comentdicedvery furdtiokali hé disc anive idchatiSdh.

conpl i ant conmuni cations |ink. 16. The method of Caim14 or 15

wherein the conputer systemfurther perforns the step of providing
enhancenents to the AV/C protocols for content navigation and sel ection of

the media di s@-hpesysompiiclatm §evbsreindthe hiscrdrsts meachanism isgondigyred to
abstracti,o Off coratdgnt q’hscover%i functionality of the disc drive nechani sm
17. The rh??}i’\B Y AOOEPCOTHh o I &SGih e ei n t he media pl ayer nodel interfaces
with the plurality of devices using AV/C protocols, the standardi zed
command set being an extension of the AV/ C protocols.

10. The system of Claim 6 wherein the media player model includes a disc
subunit identifier descriptor software data structure for describing the information

content of a media disc.

11. The system of Claim 6 wherein the media player model includes a plurality
of object list software data structures for describing the tracks of a media disc.

12. The system of Claim 11 wherein the object list software data structures
includes at least one audio track list or one video track list for cataloging the contents
of the media disc.

13. The system of Claim 6 wherein the media player model includes command

software data structures for controlling the function of the disc drive mechanism.

14. A method for type independent accessing of a disc drive mechanism of a
multi-disc type media player coupled to a network including a plurality of devices
coupled via respective network communications links, the method comprising:

playing a media disc using a disc drive within a disc drive mechanism;

interfacing a plurality of devices coupled to the multi-disc media player via a
network communications link of the network using a computer system within the
multi-disc-type media player, the computer system having a processor coupled to a
memory for executing a software-based media player model, the media player model
comprised of computer readable code which when executed by the processor causes

the computer system to perform the steps of:

A



18. The nethod of Claim14 or 15 wherein the disc drive necgapu5n1|s
configured to both play and record the nedia disc. The«nntheq
of Claim14 or 15 wherein the nedia player nodel includes é ﬁlgq §ubqn|t %
identifier descriptor software data structure for describi hg; t Hel v dbes
i nformati on content of a nmedia disc. 26 20. The metholl of Claim14_ oﬁ
15 wherein the nedia player nodel includes a plurality of bbject list

sof twar e dat a providing s stntardigidsambindsétifer theaiicdsie MRt Plovide——-— -
27 21. The nethod of Claim 14 or 15 wherein the nedi a player nodel
i ncl udes 2 set of standardized commands that allow the plurality of devices to access the disc
drive mechanism such that the plurality of devices can access the media disc;
interfacing the disc drive mechanism with the plurality of devices using
AV/C protocols, the standardized command set being an extension of the

AV/C protocols.

15. The method of Claim 14 wherein the network comprises an IEEE 1394
compliant home audio visual network and the network communications link

comprises an IEEE 1394 compliant communications link.

16. The method of Claim 14 or 15 wherein the computer system further
performs the step of providing enhancements to the AV/C protocols for content
navigation and selection of the media disc by providing a detailed abstraction and a

general abstraction of content discovery functionality of the disc drive mechanism.

17. The method of Claim 14 or 15 wherein the media player model interfaces
with the plurality of devices using AV/C protocols, the standardized command set

being an extension of the AV/C protocols.

18. The method of Claim 14 or 15 wherein the disc drive mechanism is

configured to both play and record the media disc.

19. The method of Claim 14 or 15 wherein the media player model includes a
disc subunit identifier descriptor software data structure for describing the information

content of a media disc.

20. The method of Claim 14 or 15 wherein the media player model includes a
plurality of object list software data structures for describing the tracks of a media
disc. //
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command software data structures for controlling the fund&ihof thd SHEET
drive nmechani sm 22. The system of any one of au eI o 13"
wherein the conputer systemfurther performs the step of ipriovi di ng @g@tebt
di scovery functionality for the media itemfor allow ng the pfurality of |
devi ces to discover the content of theypedia item prior tjo laccessi-hg-t-he:
nmedia item 23. The nethod of any one of d ains 1[4 to 21 wherein

t he conput er 2ysTlmnktiiddnsftClagn fldrord Stwikersincthe aledid plaivell modeldntiedes
di scovery functionality for the nedia disc for allowing the plurality of
devi ces romuandselivare datastueturesofor chutrollingh¢ fumetipn of the disadowesi ng t he

medi a di sc .
mechanism.

22. The system of any one of Claims 1 to 13 wherein the computer system
further performs the step of providing content discovery functionality for the media
item for allowing the plurality of devices to discover the content of the media item

prior to accessing the media item.

23. The method of any one of Claims 14 to 21 wherein the computer system
further performs the step of providing content discovery functionality for the media
disc for allowing the plurality of devices to discover the content of the media item

prior to accessing the media disc

WAL
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(57) Abstract

In a home audio visual network
including a plurality of devices coupled
via an IEEE 1394 bus, a system for
accessing a media drive mechanism of
a multi-item-type media player. The

Multl-Dise DVD Player : -

~130d

multi-item—type media player can play
any type of disc media item. A media
drive mechanism is included within the
multi-item-type media player and is con-
figured to play or record the media item
stored within the multi-item~type media
player. A computer system is built-in

Computer Systom

IEEE 1394
Intertace

y

to the multi-item-type media player. A
software bazed media player model exe-
cutes on the computer system, and in tum,

Media Playez Recorder
Subunlt Modet
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161

causes the computer system to implement a

112

method of accessing the media drive mech-
anism. In so doihg, the computer system
interfaces with a plusality of devices cou-
pled fo the multi-item media player via

- ~1300

A 4

an JEEE 1394 communications link of an
IEEE 1394 based network and provides a
standardized command set for the media

Disc Drive Mechralem Subuynit

160

drive mechanism. The media player model

128

provides a set of standardized commands
that allow the plurality of devices on the
network to access the media drive mecha-
nism and thereby access the installed me-
dia item and control the functionality of
the media drive mechanism,




