
;  e3e> |(6T>l13 September 2002 WO 99I47996 PCT/US99/05395  BACKGROUND OF
THE INVENTION FIELD OF THE INVENTION The present invention relates to the
field of consumer electronic devices coupled in. an audiovisual. network.
More specifically, the present invention pertains to a system and method
for organizing and accessing data stored in a hard disk device in the
audiovisual network. One embodiment of the invention 10 discloses AV/C
commands for accessing a hard disk device. RELATED U.S. APPLICATION This
application claims priority to the copending provisional patent
application, Serial Number 60I078,018, Attorney Docket Number 50M2389,
entitled `AV/C Commands for Accessing a Hard Dlsk Device (HDD) Subunit,' 15
Filing Oate March 14, 1998, and assigned to the assignee of the present
application. BACKGROUND ART  Audiovisual (AV) network architectures provide
a powerful platform on 20 which device functionality and interoperabirty
can be built, and are capable of taking advantage of the increased
sophistication that is being incorporated into consumer electronic devices.
The typical AV home or office network consists of a variety of consumer
electronic devices that present and record AV media in different ways. For
instance, the typical AV equipment found in a home includes 25 a number of
components such as a radio receiver or tuner, a compact disk (CD) player
and/or a digital video disc player (DVD)) a number of speakers, a
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television, a video cassette recorder (VCR), a tape deck, and the like, and
also may include a personal computer (PC). A communication standard, the
IEEE 1394 standard, has been defined 



S for networking consumer electronic devices using a standard communication
protocol Payer (e.g., the audio visual control [AV/Cj protocol). The IEEE
1394 standard is an international standard for implementing an inexpensive
highspeed serial bus architecture for interconnecting digital devices,
thereby providing universal input/output connection. The IEEE 1394 standard
defines a 10 digital interface for applications, thereby eliminating the
need for an application to convert digital data to an analog form before it
is transmitted across the bus. Correspondingly, a receiving application
wit! receive digital data, not analog data, from the bus and will therefore
not be required to convert analog data to digital form. The IEEE 1394
standard is ideal for consumer electronics 15 communication in part because
devices can be added to or removed from the sQrial bus while the bus is
active. The IEEE 1394 standard supports both .asynchronous and isochronous
format data transfers. Prior Art ii=figure 1 illustrates an exemplary hard
disk device (HDD) 10 20 commonly used for storing asynchronous and
isochronous data. Data are stored on platter 6 that rotates on spindle 4.
HDD 10 has a number of movable read/write heads 8 that are moved closer to
or further from the center of platter 6 using arm 2. in order to read from
or write to different parts of platter G. A hard disk device typically has
several platters stacked vertically and attached to 25 spindle 4. In such a
configuration, arm 2 will have one read/write head for each surface of the
platters. 2 SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99/47996
PCT/US99/05395 The radial position of the heads relative to spindle 4 is
called the cylinder. Each head is wide enough to read or write from one
track. Tracks are divided into sectors containing a certain number of bytes
of data, typically 512 5 bytes. To access data on HDD ! 0, it is necessary
to specify a cylinder and head, which together identify a specific track,
the sector number where the data starts,and the number of bytes to be
accessed. Data transactions generally start at the beginning of a sector.
10 In prior art computer systems) an object stored on HDD 10 is normally
accessed by a logical block address. HDD 10, or the program controlling HDD
10, performs a limited amount of mapping to map the logical address for the
object to' the physical location of the associated data on the disk. The
user is presented with what appears to be a contiguous range of logical
blocks) 15 providing the illusion that objects are stored contiguously on
HDD 10 even though that is often not the case. This prior art method for
storing data is problematic because it does not allow HDD 10 to be easily
shared by multiple objects that do not work well together. For example,
applications such as the Windows and Unix systems do not work welt together
on HDD 10 unless they 20 are separated into partitions. However, the size
of the partitions is difficult to change, and so the prior art is also
problematic because it is not flexible and objects cannot be readily
changed in size. Another type of "track" is with regard to the sequence of
the media stored 25 in consumer minidisks (MDs}. As new content is loaded
into the MD it is stored SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO
99I47996 PCT/US99/05395 at a track number. However) track numbers can
change often over the course of time. For example, the deletion or
Insertion of file stored at a track affects all of the following tracks,
shifting the number. of a following track by one position. Hence, the track
number~cannot be used.to address objects shared by multiple 5 devices in
the AV network because the track number may change between the 



time the object was recorded on. the MD and the time it is later accessed
and retrieved by another device on the network A device on the network may
store a certain ~tradr number that initially specifiies a particular
object, but at some later time when the device. species that tracfc number
ft very well could receive a 10 different object than what Is required. For
example, an object initially Identified on an MD as "track[3J" will
be.subsequently identified as "track[2J" if a file stored at a preceding
track is deleted, and 'trackj4]" will then be known as "track[3)." A device
on the AV network that then requests "track[3]" from the MD will receive
the track previously identified as track[4] Instead of the desired track.
~i b Thus, there is currently a lack of mechanisms and methods for
uniformly naming and organizing information (an `object") stored on a HDD
in an AV network, in particular a network compliant with the AV/C protocol,
and for representing those objects to a user or to other devices in the AV
network. 20 Within an AV network in which many different types of devices
may be coupled together, it is desirable to represent the objects In a
uniform manner so that they can be readily accessed by a user or by other
devices in the network. SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO
99I47996 St IMMARY QF THE 1NVENTiQN PCT/US99/05395 Accordingly, what is
needed is a method and system for naming and organizing objects stored on a
hard disk device in an AV network in a uniform manner) and that represents
those objects to other devices in the AV network so 5 that the objects can
be readily accessed and so chat the correct object is retrieved. . What is
also needed is a method and system that is flexible and allows the size of
the object to be easily changed. The present invention includes a method
and system thereof that names 7 0 and organizes objects stored on a hard
disk device in an audiovisual (AV) network in a uniform manner.. The
present invention represents those objects to other devices in the AV
network so that the objects are readily accessed and so that the correct
object is retrieved. The present invention also includes a method and
system thereof that are flexible and allow the size of the object~to 7 5 be
easily changed. These and ofher advantages of the present invention not
speciftcally mentioned above wilt become clear within discussions of the
present invention presented herein. 



'the present inventiort-pertains to a method and system thereof for 20
organizing and accessing stored data m a mass storage unit, such as a hard
disk device, in an AV network.' An object is associated with the stored
data) and a unique object identifier Is demred for and assigned to the
object by the mass storage unit. The cbject is addressed by its object
identifier. The object is maintained in a hierarchical organization with
other objects, wherein the 25 hierarchical organization includes an object
list that contains the object SUBSTITUTE SHEET (RULE 26J   13 September
2002 WO 99I47996 PCTlUS99/05395 identifier and also includes object
identifiers for the other objects. The hard disk device manages the mapping
of the object ident~ers io the actual .physical storage location of the
data associated with an object. (n the present embodiment) the devices in
the AV network are compliant with AV/C (audio visual control) protocol, and
the AV network is compliant with the IEEE 7394 communication standard. In
the present embodiment, the object identifiers are arranged In a 10
hierarchical structure in which objects directly or indirectly reference
other objects. For example, in the hierarchical structure a list object may
be used to group objects that have a similar purpose. Objects that point to
other objects use the object Identifiers of the other objects as a
reference rather than the address of the actual physical-location of the
data. An object can be directly i 5 accessed based on its object
identifier. Alternatively, an object can be found by navigating through the
object hierarchy using the object identifier. In the- present embodiment)
an object may contain descriptive information that describes itself. An
object can also be located using this descriptive 20 information. In the
present embodiment, the abject identifier is not reused for another object.
In one embodiment, the object identifier is based on an identification
number assigned by the hard disk device so that the object identifier ~s
unique 25 for that hard disk device In another embodiment, the object
identifier includes a 6 SUBSTITUTE SHEET (RULE 26)   13 September 2002 



WO 99I47996 PCT/US99/05395 value uniquely assigned to the hard disk device
by the vendor and so the object identifier is .unique across atl hard disk
devices. ln~one embodiment, a general data packet format !s defined for
commands that are used to access and operate on the stored data using the
object identifier for the object associated with the data. The commands
used include: RECORD_TRACK for recording into a track object) PLAY_TRACK
for playing a track object, PLAY_TRACKS for playing from a subtrack array)
READ TRACK for rearing from a trade object, and WRY TRACK for writing to a
track object. The present invention further pertains to'a mass storage unit
comprising: a storage means for storing data; a data transfer means
positioned adjacent to said storage means for reading and writing said data
from and to said storage means; a mlcrocontroller for controlling movement
of said data transfer means wherefi said micracontroller is for associating
an object with said data. deriving a unique object identifier for said
object) assigning said unique object ident~er to said object and for
accessing said object using said unique object identifier, wherein said
unique object identifier is not based on a physical location of said stored
data within said mass storage unit; wherein said microcontroller is also
for maintaining said object in a hierarchical organization with other
objects, said hierarchical organization including an object list containing
said unique object identifier and other unique object identifiers for said
other objects. 7 SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99/4T996
PCT/US99/0539~ BRIEF DES~ON OF THE DR.4WIN~S The accompanying drawings,
which are incorporated in and form a part of this specification, illustrate
embodiments of the invention and) together with the description, serve to
explain the principles of the invention: 5 Figure t illustrates one
embodiment of a mass storage unit of the prior art. Figure 2 illustrates an
exemplary audiofvisual network upon which 10 embodiments of the present
invention rnay be practiced. Figure 3A is a block diagram of one mbodiment
of a controller device used in accordance with the present invention. 15
Figure 3B is a block diagram oT one embodiment of a mass~storage unit upon
which embodiments of the present invention may be practiced. 



Figure 4 is a diagram illustrating one embodiment of the object hierarchy
used in accordance with the-present invention. 20 Fgure S is a diagram
exemplifying descriptive data provided in the object hierarchy in
accordance with one embodiment of the present invention. Figure 6
illustrates the general data packet format for AV/C commands 25 used in
accordance with one embodiment of the present invention. 8 SUBSTITUTE SHEET
(RULE 26)   13 September 2002 WO 99I47996 PCT/US99/05395 Figure 7
illustrates one embodiment of the RECORD TRACK command structure used in
accordance with the present invention. Figure 8 111ustrates one embodiment
of the PLAY_TRACK command stnrciure used in accordance with the present
invention. Figure 9 illustrates one embodiment of the PLAY_TRACKS command
structure used in accordance with the present invention. 10 Figure i0
illustrates the operation of the PLAY TRACKS command with subtrack elements
in accordance with one embodiment of the present invention. Figure 11
Illustrates one embodiment of the READ TRACK command I5 structure used in
accordance with the present invention. Figure 12 illustrates one embodiment
of the WRITE TRACK command structure used in accordance with the present
invention. 9 SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99I47996
PCT/US99/05395 



DETA(LEp OESC_RIP1'ION OF THE INVENTION In the following.detaifed
description of the present invention, AVIC commands for accessing a hard
disk device) numerous specific details are set forth in order to provide a
thorough understanding of the present invention. 5 However) it Hnll be
recognized by one skilled in the art that the present invention may be
practiced without these speaftc details pr with equivalents thereof. In
other instances, well known methods, procedures, components, and circuits
have not been desctibed.ln detail as not to unnecessarily obscure aspects
of the present invention. 10 Some portions of the detailed descriptions
which follow are presented in terms of procedures, logic blocks,
processing, and other symbolic representations of operations on data bits
within an intelligent electronic media device. These.descriptions and
representations are the means used by those 15 skilled in the data
processing arts to most effectively convey the substance of their wotic to
others skilled in the art. A procedure, logic block, process, etc., is
herein, and generally, conceived to be a self-consistent sequence ofsteps
or instructions leading to a desired result. 'ire steps are those requiring
physical manipulations of physics! quantities. Usually, though not
necessarily) these 20 physical manipulations take the form of electrical or
magnetic signals capable of being stored, transferred, combined, compared,
and otherwise manipulated in a consumer electronic media device. For
reasons of convenience, and with reference to common usage, these signals
are referred to as bits, values, elements) symbols, characters, terms,
numbers, or the like with reference to the 25 present invention IU
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It should be borne in mind, however, that al( of these temls are to be
interpreted as referencing physical manipulations and quantities and are
merely convenient labels and are to be interpreted further in view of terms
5 commonly used fn the art. Unless specifically stated otherwise as
apparent front the following discussions, it is understood that throughout
discussions of the present invention) discussions utilizing temts such as
"associating' or "deriving" or 'assigning" or "calculating` or
"maintaining" or 'accessing" or the like, refer to fhe action and processes
of an electronic device such as, a 10 microcontrotte~ or similar electronic
computing device (e.g., dedicated or embedded computer system) that
manipulates and transforms data. The data are represented as physical
(electronic) quantities within the electronic device's registers and
memories and is transfom~ed into other data similarly represented as
physical quantifies within the electronic device memories or registers or
15 other such information storage, transmission, or display screens.
Current and proposed technologies allow consumer electronic devices to be
connected in a home or office network and to transfer audio information,
video information and other data to each other over a nehnrork bus. For the



20 discussion herein, terms such as "electronic device" (e.g., controller
device 12 of Figure 3A) and "network" are not limited to any form or type
of device nor to any type of distribution network or data format. For the
discussion herein, the present invention is discussed in the context of a
home network comprising electronic devices interconnected by hardware using
a serial bus and 25 communicating via a standard protocol. 11 SU9ST1TUTE
SHEET (RULE 26)   13 September 2002 WO 99I47996 PCTIUS99/05395 The present
invention includes a method and system thereof that name and organize
objects stored on a hard disk device (HDD) in an audiovisual (AV7 network
In a uniform manner, and that~represent those objects to other 5 devices in
the AV network so that the objects are readily accessed and so that the
correct object is retrieved. In the present embodiment, an object is
associated with data stored on the H00, and a unique object identifier Is
derived for and assigned to the object by the HDD. The object Is
subsequently (orated using the object Ident~er. The object is maintained In
a hierarchical 10 organization with other objects, wherein the hierarchical
organization includes an object list that contains the object identifier
and also includes object identifiers for the oilier objects. Commands are
defined for accessing and operating on the stored data using the object
identifier for the object associated with the data. i5 NOTATION ANO
NOMENCLATURE For the discussion herein, the following terms and their
general definitions are used. It is appreciated that the terms are not
limited to these general definitions. 20 An'"object" refers to an entity
that is saved in a mass storage unit (e.g., a hard disk device, HDD; see
Figure 3B) and is accessed through its object identifier. An object can
contain user-visible data, pointers 10 other objects, and other
device-dependent resources. A "nonfeaf object" is an object that has a iz
SUBSTITUTE SHEET (RULE 26)   WO 99I47996 13 September 2002 PCT/US99105395 



standard reference to other objects at a lower level in a hierarchy of
objects. A "leaf object' !s an object that does not have a reference to
other objects. 'Descriptive data" (or descriptor data or infomnation) is
user-accessible 5 data associated with an object that may be used to
describe the content or the uses of that object. An `object identifier is a
unique identifier value assigned to each object by a HDD unit in accordance
with the present invention. In the present 1 o embodiment, an object
identifier is not reused for another object. In one embodiment, the object
identifier is a 64-bit value, for example, although it is appreciated that
identifiers of other sizes can be used in accordance with the present
invention. By using a 64-bit value, it is possible to provide a unique
identifier for each object that remains valid for the lifetime of the mass
storage 15 unit For example, it is possible to derive an object identifier
that includes the time and date at which the object was initially stored.
In another embodiment, the object identifier is a 128-bit value. lNith a
128-bit value, in addition to the information included in the 64-bit object
identifier. the object identifier can include a unique identification
number assigned to the vendor of the HDD unit 20 as well as an
identification number uniquely assigned to the HDD and by the vendor.
Accordingly, no other object wilt have the same object identifier. A
"track" is a logically contiguous storage area on a HDD unit where data are
located. It is appreciated that a HDD unit may actually store a track as a
2 S scattered set of sectors A track typ~cafly contains time-sequenced
(e.g.. 13 SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99I47996
PCTIUSy9145395 isochronous) stream data, either audio or video. A track
object" is a specific instance of a Leaf object associated with a track.
The descriptor portion of a track object describes the track Length and its
contents (e.g.) copyrighted data, etc.) but does not export Its knowledge
of the physical location of the data (chat 5 Is, for example, the physical
location is kept hidden from the application and from the user). p~surEO
Auvro yrsuAt. ~IFrwoRK Fgure 2 illustrates an exemplary network 40 that can
support 10 embodiments of the present invention. Network 40 comprises
consumer electronic devices Including personal computer systems) and can be
extended to incorporate other electronic devices in different combinations
than those illustrated. 18 Network 40 includes an integrated
recaiverldecoder device such as 



intelligent controller device 12, video camera 74, television 16, personal
computer i 8, receiver 20, video cassette recorder (vCR) unit 22, and
compact disk (CD) unit 24 that are coupled together in network 40 by a
network interface (e.g., bus 30). Controller device 12 is an intelligent
controller device such as a 20 set-top-box or a personal computer that
controls a target device (e.g.) the other consumer electronic devices of
network 40). Network 40 also includes a hard disk device (HDD) 60. HDD 60
Is a hard disk device that can be implemented either as a separate device
on network 40 or as a subunit of another device on network 40 such as
personal computer 18. 14 SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO
99I47996 PCT/US99/05395 In the present embodiment, bus 30 is a bus
compliant with IEEE t394. Accordingly, the consumer electronic devices of
networtc 40 communicate over bus 30 using a protocol compliant with IEEE
1394 such as AVIC (audio visual 5 control) protocol. 'Embodiments of the
present invention are operable with various network architectures and other
protocols such as a network of consumer electronic devices compliant with
the home audiovisual lnteroperability (HAVi) architecture. 10 The consumer
electronic devices are each considered a logical entity represented as a
node on network 40, with a unique address) a set of control registers, and
volatile and non-volatile memory units. The consumer electronic devices in
network 40 are capable of interacting with each other on a peer-topeer
basis, and data) commands and the like can be sent between the devices 15
within network 40. Figure 3A is a block diagram of one embodiment of
controller device 12. Although a variety of different systems can be used
in accordance with the present invention, an exemplary system is
represented by controller device 12. 20 With reference to Figure 3A,
controller device 12 includes processor 201 coupled with an internal
address/data bus 200 for processing information and instructions. Volatile
memory 202 (e.g., random access memory)) for storing information and
instructions for processor 201, is also coupled to bus 200. Non 25 volatile
memory 203 (e g , read only memory), for stonng static information and 15
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Instructions for processor 201, (s coupled to bus 200. Controller device 12
optionally includes mass storage unit 204 (e.g., a data storage device such
as a magnetic or optical disk and disk drive) coupled to bus 204 for
storing information and instructions. Conirolter device 12 also includes
video~audio 5 receiver unit 206 and Moving Pictures hxpert Group (MPEG)
unit 207 coupled to bus 200. Bus interface 208 is used for Interfacing with
network bus 30. Fgure 3B is a block diagram of an exemplary mass storage
unit upon which embodiments of the present invention may be implemented. In
fhe 10 discussions below, the present Invention is discussed in the context
of a hard disk device (NDD) unit, although it is appreciated that the
present invention may be practiced on various types of mass storage units.
NDD 60 can be implemented as a separate unit in a network (e.g., network 40
of Figure 2) or it can be implemented as a subunit in a device on network
40. 15 HOD unit 60 is coupled to network bus 30 via the input/output (I/O)
bus interface 126. t~DD unit 60 includes microcontrolfer 120 ("embedded
system") and storage unit 50 coupled by system bus 128. Storage unit 50
typically comprises a plurality of platters for storing data magnetically,
although other 20 storage media may be used in accordance with the present
invention. Microcontroller 7 20 includes central processing unit (CPU) 122
coupled to system memory 124. via system bus 128. User interface 130 is
also coupled to system bus 128. User interface 130 is device specific but
preferably ~nciudes a keyboard and display, although other I/O devices may
be used for 2S communicating w~t~h a user. 16 SUBSTITUTE SHEET (RULE 26)  



13 September 2002 WO 99I47996 PCT/US99/05395 HDD unit 60 is used to store
objects as data in storage unit 50. Microcontrolier 120 is an embedded
system that is used to assign and manage object identifiers to the objects
stored in HDD unit 60 so that the objects cah be 5 accessed and retrieved.
Microcontrolter 120 manages the mapping of the object identifiers to the
actual physical storage location of tfle data associated with an object.
Thus, microcontroller 120 assumes the burden of this task instead of the
application, and provides HDD unit 60 with the flexibility to effidently
manage object-related storage. i0 Microcontroller 120 also is responsible
for discarding objects that have lost their.place in the object hierarchy;
for example, when an object higher in the object hierarchy is deleted,~an
object solely referenced by that object is deletes by microcontroller 120.
Microcontroller 120 is also used to invoke commands, i5 such as play and
record commands and other commands implemented in accordance with the
present invention. A large application, such as the operating system for a
personal computer (e.g., Windows or nix), is stored as a large and
persistent track 20 object on HDD unit 60. Thus, in accordance with the
present invention, different operating systems are allocated to different
tracks; for example, Windows could be allocated to track(4J and Unix to
track(7j. The size of the object is readily specified and changed. Thus,
the present invention provides a flexible method and system that allovr,
for example, two distinct operating systems to reside on 25 the same disk m
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E~~Pl~4RY ~I~DItIdENT O 08,JEGT HIERARCHY  Figure 4 is a diagram
illustrating object hierarchy 4-00 showing the hierarchical relationship
between objects stored in HDD unit 60 (Figure 3B) in 5 accordance with one
embodiment of the present invention. Object hierarchy 400 can be maintained
in system memory 124 of HDD unit 60. Fgure 4 lltustrates~that'in the
present embodiment, the object Identifiers are airanged in hierarchical
structure 400 In which objects directly or indirectly 10 reference other
objects. HDD 60 (Figure 3B) manages the mapping of the object identifiers
to the actual physical storage location of the data associated with an
object. In hierarchical structure 400) a list objct contains pointers to
other objects and may be used to group objects that have a similar purpose.
Objects that point to other objects use the object identifiers of the other
objects t 5 as a reference rather than the address of the actual physical
location of the data. An object can be directly accessed based on its
object ident~er. Alternatively, an ~obJect can be found by navigating
through the object hierarchy, using the object identifier or the
descriptive data. 20 Subunit identifier 402 is a unique identifier
associated with one particular instance of HDD unit 60. For example, a
unique number can be assigned to each HDD unit manufacturer, and each
manufacturer can assign a unique number to each HDD unit) thus
distinguishing each unit from another unit. an this embodiment, subunit
identifier 402 is included into the object identifier so 25 that the object
identifiers are unique for each HDO unit. Hence, each object is SUBSTITUTE
SHEET (RULE 26)   13 September 2002 W O 99I47996 PCTlUS99105395 identifier
on HDD unit 601s unique not just for that HDO unit but it is also untque
for all units. Thos, in case the object is copied from HDD unit 60 to, for
example, a second HDD unit, the object identifier will not be the same as
an object identifier~already on the second HDD unit, and so the object
identifier will not 5 hate to be changed. Therefore, In accordance with the
present embodiment, an object known by a certain object identifier fs
unique and continues to be known by that object identifier even if it fs
copied from one HDD unit to another. Other devices on the AV network (e.g.,
network 40 of Fgure 2) can continue to access and retrieve that object from
the various units using a single and 



~10 permanent object identifier, and so in response to a request tha
correct object is always retrieved. As described above, it is also possible
to incorporate into the object identifier the time and date at which the
object was initially stored. Alternatively, t 5 a counter could be
implemented in the HDD unit: in this case, a new object identifier is
generated by incrementing by one the value used for the immediately
preceding object identifier. In combination with subunit identifier 402)
this scheme will provide object identifiers that are unique to a single
object across ail devicas for all time: 20 Continuing with reference to
Figure 4, in the present embodiment root 404 is a standard object used for
facilitating access to other objects. Root 404 is at the top of object
hierarchy 400 implemented in accordance with the present invention. Root
404 contains pointers to other objects; that is, root 404 is 25 associated
with other objects using the object identifiers for those objects The 19
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descriptive portion of root 444 can be mapped to subunit identifier 402 and
also to vendor-dependent data in a known fashion. Root 404 is also mapped
to contents list 406. One embodiment of the structure of root 404 is
provided in Table 1. 5 Table 1 - Exempiary Root Structure DIRECTORY
LEAF/listld objectldfcontents) 10 objectl~ DIRE~CTORYIrefSet
DIRECTORY/refInfo LEAF/subunit LEAF/vendor 15 eatries._ Contents list 406
of Figure 4 is a specific instance of an object that references all of the
track objects contained on HDD unit 60 (Figure 3B). Contents list 406 is
created and managed by HDD unit 60. In object hierarchy 20 400, contents
list 406 is directly referenced by root 404 in the present embodiment. One
embodiment of the structure of contents list 406 is provided in Table 2.
Table 2 - Exemplary Contents List Structure 25 DIRECTORI' LEAF/objectList 



DIREC'I`ORY/refSet DIRECTORY/refInfo DIRECTORY/refSet 30 DIRECTORY/refInfo
entries... Continuing with reference to Figure 4, in the present
embodiment, crack list 408 is directly referenced by root 404. Track list
408 in turn references leaf 20 SUBSTITUTE SHEET (RULE 26)   13 September
2002 WO 99/a7996 PCT/US9910S395 objects (e.g., IeaflO], leaf[1],
leaf[2],..., leaf[np which in tum are each associated with track objects
(e.g., track[0], track(i], track[2],..., track(n], respectively). One
embodiment of the structure of track list 408 is provided in Table 3. 5
Table 3 - Exemplary Track Llst Structurie DIRECTORY/ track DIREChORYf
trackItlf o sizeln8ytes sizeInTime 10 extraYnfo entries. Descriptive data
(e.g., "extralnfo'~ that can be spec'fi~ed for each leaf' object include
the type of data (e.g., isochronous or asynchronous), bandwidth 15
requirements measured in quadlets (a quadlet is equivalent to four bytes),
copy protection properties (e.g., copy-once, copy-never, play-once, etc.),
and access rights (e.g.,, readlwrite permissions, etc.). With reference
still to Fgure 4; list 412 represents an object list that 20 points to
other objects. List 412 may be used to group objects that have a similar
purpose, for example for the convenience of external applications. Object
414 is mapped to list 412 and contains user-visible data such as
descriptive information for describing itself. Subtrack array 416
references 25 subtrack elements, where each subtrack element identifies a
track object and a region of the track (see also Fgure 10). zi SUBSTITUTE
SHEET (RULE 26)  



13 September 2002 WO 99I47996 PCT/USy9/05395 Figure 5 is an example of
descriptive data in object hierarchy S00 in accordance with one embodiment
of the present invention. An object may contain descriptive information
that describes itself, such as the name of the object's creator. A
directory within each object serves to affiliate its information .5 with an
object it references. Entries within the directory have an object
identifier and descriptive data to describe the referenced object (see
Table 1 above). Thus, for exempla, the name 'Robert" (block 508) is
affiliated with track[1 ] (block S t 0). In object hierarchy 500, other
objects that paint to block 508 ("Dad block 504 and "Son" block 506) are
used to provide context-specific information (e.g.) TO "Brothel' and
"Uncle'.. Thus, the descriptive information (e.g., "Dad" and 'Son") that is
affiliated with objects that point to another object (e.g., "Robert') is
also affiliated with the referenced object_ The deSCrIptlVe data portion of
the abject is organized into a hierarchical 15 structure and thus supports
generic descriptor navigator methods, so that vendor-dependent data can be
identified and disregarded. Extended keys allow multiple vendors to
uniquely label their vendor-dependent data using lobe( value assignments
that they allocate. The descriptive data format can be used with a variety
of architectures such as the Control and Status Register 20 (CSR)
architecture for microcomputer buses. EXEMPLARY COMMANDS Figure 6
illustrates the general data packet format 670 for AV/C commands used in
accordance wish the present embodiment of the present 25 rnventron These
commands rnciude~ RECORD_TRACK, PLAY~TRACK, 22 SUBSTITUTE SHEET (RULE 26)
WO 99l47996 13 September 2002 PCT/US99/05395 PLAY_TRACKS, READ TRACK, and
WRITE TRACK, although i1 is appreciated that other commands may 6e used in
accordance with the present invention. The commands each use the object
identifier, which as explained above, is unique and persistent for each
object. Thus) in accordance with the present 5 invention, each object is
uriiformiy represented so that it can be really accessed and so that the
correct object is operated on according to the command being used. With
reference to Figure 6, commands are presented in quadlet format. 10 The
"cts" (command transaction set) field is 4 bits in length and is used to 



distinguish an AVIC data packet format from other data packet formats. 1n
the present embodiment, an AV/C data packet has a cts value of zero.
Continuing with reference to Fgure 6) the "ctype" (command type) field is
15 four bits in length, the ~"subunit type" field is five bits long, the
"subtd" field is three bits song, and the "opcode" field is eight bits
long. In this embodiment. these fields are as defined in the proposed
IEC-61883 standard. The 8-bit "Operand(Oj" field is standard and an
operand(Oj extension mechanism is provided for the commands defined for the
present embodiment of the present 20 invention. Flgure 7 illustrates one
embodiment of the RECORD_TRACK command structure 620. The RECORD_TRACK
command structure contains parameters that specify how the recorded track
object is generated. Addressing within 25 ~sochronous track objects can be
based on tome dunng ~ecord~ng. 23 SUBSTITUTE SHEET (RULE 26)   13 September
2002 WO 99b7996 PCTIUS99105395 The 32-bit 'modes" field provides RECORD
TRACK mode parameters. The 64-bit "objectld" field is formed 6y
concatenating the 32-bit "objecttdHi" and "objectldLo" values. if the
specified objecfld value is null, a new trade object is 5 created. The
64-bit'startTime" field is fomted by concatenating the 32-bit 'startTimeNi
and "startTimeLo" values, after which the desired recording begins. The
64-bit "maxFileLength" field is formed by concatenating the 32-bit
`maxFileL.engtfiH>" and."maxFileLengthLo" values. if the specified
maxFleLeng~th value is null, all of the' available space may be used. The
64-bit' 10 `maxEfapsedTime' feld is formed by concatenating the 32-bit
"maxEtapsedTimeHi" and "maxElapsedTsmeLo" values. if the specified
maxElapsedTime value is null, the recording may continue indefinitely. The
32bit "tocPlacement" field specifies the location within the table of
confents (e.g., contents list 406 of Fgure 4) that the object is to be
placed. t5 The RECORD_TRACK command is used to receive data into the
selected track object. If a null argument is provided for the objectld, an
object is created, placed at the specified location within the table of
contents, and used for recording data. In the present embodiment, recording
starts with a zero-length 20 track. Recording continues until the specified
length is reached or exceeded) until the modes-specified condition is met,
or until the available storage has been consumed, whichever occurs first.
Figure 8 illustrates one embodiment cf the PLAY_TRACK command 25 structure
630. The PLAY TRACK command is used to play track objects that lie 24 



SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99I47996 PCT/US99/05395
between selected location martcers using the parameters Identified in the
command. Addressing within isochronous track objects can be based on time
dung playback. The PLAY TRACK command is used to transmit data from the
selected track abject to a previously initialized isochronous data stream.
5 Continuing with reference to Fgure 8, the 64-bit "objectld" field is
formed by concatenating the 32-bit "objectldHi and "objectldt_o" values: If
the specified objectld value Is null, the first track object in the table
of contents (e.g., content fist 406 ofi Fgure 4) is assumed. The 64-bit
"startOffset" value is foimed by 10 concatenating the 32-bit'startOffsetHi"
and "startOffsetLo" values. If the specified value startOffset value is
00000000,8, the plays starts with the first data on the trade. The G4bit
"endOffseY' value is formed by concatenating the 32-bit "end4ffsetHi and
"endOffsetLo" values. If the specified endOffset value is FFFFFFFF,e, the
play ends with~the last data on the track. t5 The PLAY TRACK command plays
selected track objects between the selected markers. Ttie plays starts at
the location specified by start4ffset (or at the next location if
startOffset is between locations) and ends at the location specified by
endOffsetHi location (or at the previous location if the specified 20
location is between locations). The track need not be played completely.
Fgure 9 illustrates one embodiment of the PLAY TRACKS command structure
640. The PLAY_TRACKS command is used to play multiple track obtects. The
PLAY TRACKS command structure references subtrack elements 25 in a subtrack
array (e g., subtrack array 416 of Figure 4), where each subtrack 2s
SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99I47996 PCTlUSy9/05395
element identifies a track object and the region of the track object that
is to be played. 



Continuing with reference to Fgure 9, the 32-bit "modes" field provides 5
the PLAY_TRACKS command parameters. The 64-bit `objecttd" field is formed
by concatenating the 32-bit "ob)ectldH~' and "objectldt-o" values. The
64-bit `startOffset` value is formed ~by concatenating the 32-bit
"start4ffsetHi" and '`startOffsetLo` values, measured as a time offset
within the first selected subtrack element from which the play should
begin. The 64-bit `endOffset" 10 . value is formed by concatenating the
32-bit `endOffsetHi" and `endOffsetLo` values, measured as a time offset
within the start location on the first selected subtrack element at which
the play should end. The "entrySelecY' value specifies the location in the
specified object where the first play element is located. The
`elementSelect" value specifces the location in the object fist 15 where
the play element is located. With reference to Figure 10) the PLAY TRACKS
command causes concatenation of subtrack elements 650 specified in an
object's descriptive data, where each subtra.ck etement specifies the
portion of a track object that is 20 included in the list of descriptive
data. The PLAY TRACKS operation begins at `start" offset 660 within the
selected subtrack element, The operation continues through the following
subtrack elements until a null subtrack element is reached (a null subtrack
element is identified by a startOffset value of zero), a playstopping
condition is detected, or "endOffset" 670 location is reached, 25 whichever
occurs first. 26 SUBSTTfUTE SHEET (RULE 26)   13 September 2002 WO 99I47996
PCTNS99/05395 Fgure 11 illustrates one embodiment of the READ TRACK command
structure fi80. The READ TRACK command is used to fetch portions of an
asynchronous data block from a selected track object. The READ TRACK 5
command allows 256 bytes of data to be read from the specified track
object. the 32-bit "modes field provides READ TRACK parameters. The 64-bit
"objectld" value is formed by concatenating the 32-bft "objectldHi" and
"objecttdLo" values, and identifies the tracts object' being accessed.. The
64-bit "byteOffsef value is formed by concatenating the 32-bit
"byteOffsetHc and 10 `byteOffsetLo" values, and identifies the track
location being accessed. Fgure 12 illustrates one embodiment of the
WRITE_TRACK command structure 690. The WRfTE TRACK command is used to
modify portions of an asynchronous data block from a selected track object.
The WRITE TRACK 15 command allows 256 bytes of data to be written into the
specified track object. The 32-bit "modes" field provides WR(TE_TRACK
parameters. The 64-bit "objectld" value i formed by concatenating the
32-bit "objectldHi" and "objecildLo" values, and identifies the track
object being accessed. me 84-bit "byteOffset" value is formed by
concatenating the 32-bit "byteOffsetHi and 



20 "byteOffset(-o" values, and identifies the track location being
accessed. Thus, the present invention provides a method and system thereof
for organizing and accessing objects stored on a hard disk device in an
audiovisual (AV) network in a uniform manner, and for representing those 25
objects to other devices in the AV network so that the objects are readily
z~ SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99I47996
PCT/US99/05395 accessed and so that the correct object is retrieved. The
present invention is flexible and allows the size of the object to be
easily changed. The preferred embodimenf of the present invention, AVIC
commands for 5 accessing a hard disk device, is thus described. While the
present invention has been described in particular ernbodimerits, it should
be appreciated that the present invention should not be~constrved as limned
by such embodiments) but rather constn,ted according to the below claims.
28 SUBSTITUTE SHEET (RULE 26)   WO 99I47996 5 l_AI What is claimed is: 13
September 2002 PCT/US99/05395 1. A method for organizing and accessing
stored data representing audio and visual data in a mass storage unit, said
method comprising the steps of a) associating an object with said stored
data; b) deriving a unique object identifier, for said object and assigning
said 10 'unique object identifier to said object, wherein said unique
object identifier is not based on a physical location of said stored data
within said mass storage 



unit; c) maintaining said object in a hierarchical organization with other
objects, wherein said hierarchical organization comprises an object list,
said 15 object fist containing said unique object identifier and other
unique object identifiers for said other objects; and d) accessing said
object using said unique object identifier. 2. The method of Claim 1
wherein step b) comprises the step of 20 using an embedded system of said
mass storage unit to derive and assign said unique object identifier. 3.
The method of Claim 1 wherein step b) comprises the step of including in
said unique object identifier a date and time corresponding to when 25 said
unique object identifier is derived such that said unique object identifier
~s unique to said mass storage unit. 29 SUBSTITUTE SHEET (RULE 26)   13
September 2002 WO 99/4799G PCTIUS99105395 4. The method of Claim 2 wherein
step b) further cov..arises the step of including in said unique object
identifier an identification number unique to said mass storage unit such
that said unique object identifier is unique for a plurality of mass
storage units. 5 5. The method of Claim 1 wherein step c) further comprises
the step of creating a table of contents containing a list of objects
associated with data stored on said mass storage un~. 6. The method of
Claim 1 wherein step c) further composes the step of associating a first
object to a second object using a unique object identifier for said second
object. 7. The method of Claim 6 wherein step d) comprises the steps of: 15
locating said first object using a unique object identifier for said first
object; and locating said second object using said unique object identifier
for said second object. 20 8. The method of Claim 1 wherein step d)
comprises the step of 



locating said object using descriptive data, wherein said object .contains
said descriptive data for describing said stored data. 9. The method of
Claim 1 further comprising the steps of accessing 25 said object and
executing a command using said object. 30 SUBSTITUTE SHEET (RULE 26)   13
September 2002 WO 99I47996 PCT/US99/05395 10. The method of Claim 9 wherein
said command ~~ ~cifies that said stored data associated with said object
are to be recorded. 11. The method of Ctalm 9 wherein said command
specifies that said 5 stored data associated with said obJect are #o be
played. 12. The method of Claim 9 wherein said comrnartd is for reading
from said stored data associated with said obJect. 13. The method of Claim
9 wherein said command is for writing to sold stored data associated with
said object. 14. The method of Claim 1 wherein said mass storage unit is a
magnetic disk device. 15 15. A mass storage unit comprising: a storage
means for storing data; a data transfer means positioned adjacent to said
storage means for reading and writing said data from and to said storage
means; 20 a microcontroller for controlling movement of said data transfer
means wherein said microcontrolter is for associating an object with said
data. deriving a unique object identifier for said object, assigning said
unique obfect ident~er to said object and for accessing said object using
said unique object identifier, wherein said unique object identifier is not
based on a physical 25 location of said stored data within said mass
storage unit; wherein said microcontrotler is also for maintaining said
object in a hierarchical organization with other objects, said hierarchical
organization including an object list containing said unique object
identifier and other unique 



object identifiers for said other objects. 31 SUBSTITUTE SHEET (RULE 26)
13 September 2002 WO 99I47996 PCT/U599/05395 I 6. The mass storage unit of
claim I 5 wherein the storage means is medium for storing data representing
audio and visual content, and the data transfer means is a head positioned
adjacent to a surface of said medium such that said data are read to and
written from said surface using said head. 17. The mass storage unit of
Claim 1 S or 16 wherein said unique object identifier is derived such that
said unique object identifier is unique to said mass storage unit. 18, The
mass storage unit of Claim 15, 16, or 17 wherein said unique object
identifier includes an identification number unique to said mass storage
unit such that said unique object identifier is unique for a plurality of
mass storage units. I 9. The mass storage unit of any one of claims I S-18
wherein said object contains descriptive data for describing said data,
wherein said object is located using said descriptive data. 20. The mass
storage unit of any one of claims 15-19 wherein said unique object
identifier includes a date and time corresponding to when said unique
object identifier is derived. 21. The mass storage unit of any one of
claims I S-20 wherein said microcontroUer means is also for creating a
table of contents containing a list of objects associated with data stored
on said mass storage unit. 22. The mass storage unit of any one of claims 1
S-21 wherein said hierarchical organization further comprises a first
object that is associated with a second object using a unique object
identifier for said second object. 23. The mass storage unit of Claim 22
wherein said first object is Iocaxed using a unique object identifier for
said first object and said second object is located using said unique
object identifier for said second object. 24. The mass storage unit of any
one of claims I 5-23 wherein said object contains descriptive dale for
describing said data. 25. The mass storage unit of any one of claims I S-24
wherein said microcontroller means is also for accessing said object and
executing a command using said object. 26. The mass storage unit of claim
25 wherein said command specifies that said stored data associated with
said object are to be recorded. 27. The mass storage unit of Claim 25
wherein said command specifies that said stored data associated with said
object are to be played. 28 The mass storage unit of Claim 25 wherein said
command is for reading from said stored data associated with said object.
32 SUBSTITUTE SHEET (RULE 26)   13 September 2002 WO 99I47996
PCT/US99105395 29. The mass storage unit of Claim 25 wherein said command
is for writiag to said stored data associated with said object. 33
SUBSTITUTE SHEET (RULE 26)
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