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INTELLIGENT INTERACTION BETWEEN MEDIA PLAYER
AND HOST COMPUTER

BACKGROUND OF THE INVENTION

[0001] The present invention relates to media devices and, more

particularly, to synchronization or management of media on media devices.

[0002] Synchronization operations have been conventionally performed
between portable devices, such as Personal Digital Assistants (PDAs) and host
computers, to synchronize electronic files or other resources. For example,
these files or other resources can pertain to text files, data files, calendar
appointments, emails, to-do lists, electronic rolodexes, etc. However, such
synchronization schemes tend to utilize filenames and modification dates to
determine whether files need to be copied between the devices. These
synchronization schemes can be largely automated but nevertheless have to

be manually initiated.

[0003] In the case of media players, such as MP3 players, files are typically
moved between a host computer and a media player through use of a drag and
drop operation, like is conventionally done with respect to copying of a data file
from a Windows desktop to a floppy disk. Hence, the user of the media player
manually initiates the synchronization for individual media items. As a
consequence, synchronization tends to be tedious and time consuming for
users. Synchronization tends to be slow because data is transmitted between

devices over a slow link.

[0004] Besides synchronization, management of resources on these
portable devices has also been separately performed. For example, a user of
a PDA can enter an appointment or a new contact using only the PDA, and
then subsequently a host computer could, if desired, be updated (through
synchronization) to include identical information. A user can also interact with
the host computer to change appointments or contacts, and then subsequently
have those changes be reflected on the PDA (through synchronization). As for

interaction with the portable devices (e.g., PDAs), the portable devices
-1 -
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normally are small form factor devices so as to be hand-held or pocket-size.
Although their small size makes the portable devices convenient to carry, it
makes the available screen display size small. Consequently, it is difficult for

user to interact with the portable devices to manage resources thereon.

[0005] Thus, there is a need for improved techniques for improved
approaches to synchronize or manage media content on host computers

and/or media players.

SUMMARY OF THE INVENTION

[0006] The invention relates to interaction between a host computer (e.g.,
personal computer) and a media player. According to one aspect of the
invention, interaction between a host computer and a media player, such as
automatic synchronization of media contents stored on a media player with
media contents stored on a host computer, can be restricted. In one
implementation, a given media player is able to automatically interact only with
a designated host computer. According to another aspect of the invention,
synchronization can be automatically initiated and performed upon connection
of a data link between the media player and the host computer. According to
still another aspect of the invention, synchronization is able to be achieved with
a reduced amount of data transfer between the host computer and the media
device. According to yet another aspect of the invention, management of
media items residing on a media player can be performed at and by a host
computer for the media player. According to still yet another aspect of the
invention, media content can be played by a media player in accordance with
quality settings established for the media content at the host computer. In one
implementation, the quality settings can be established for the media content
on a media item by media item basis.

[0007]  Other aspects and advantages of the invention will become apparent
from the following detailed description taken in conjunction with the
accompanying drawings which illustrate, by way of example, the principles of
the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The invention will be readily understood by the following detailed
description in conjunction with the accompanying drawings, wherein like

reference numerals designate like structural elements, and in which:

FIG. 1 is a block diagram of a media management system
according to one embodiment of the invention.

FIG. 2 is a block diagram of a media synchronization system

according to one embodiment of the invention.

FIG. 3 is a flow diagram of media manager processing according to

one embodiment of the invention.

FIG. 4 is flow diagram of synchronization processing according to
one embodiment of the invention.

FIGs. 5A and 5B illustrate media device synchronization
processing according to one embodiment of the invention.

FIGs. 6A and 6B are flow diagrams of host computer

synchronization processing according to one embodiment of the invention.

FIG. 7 is a block diagram of a media management system
according to another embodiment of the invention.

FIG. 8 is a flow diagram of automatic synchronization processing
according to one embodiment of the invention.

FIG. 9 is a flow diagram of media download processing according

to one embodiment of the invention.

FIG. 10 is a flow diagram of media play processing according to
one embodiment of the invention.

FIG. 11 is a block diagram of a media player according to one
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION
-3.-
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[0009] The invention relates to interaction between a host computer (e.g.,
personal computer) and a media player. According to one aspect of the
invention, interaction between a host computer and a media player, such as
automatic synchronization of media contents stored on a media player with
media contents stored on a host computer, can be restricted. In one
implementation, a given media player is able to automaticaily interact only with
a designated host computer. According to another aspect of the invention,
synchronization can be automatically initiated and performed upon connection
of a data link between the media player and the host computer. According to
still another aspect of the invention, synchronization is able to be achieved with
a reduced amount of data transfer between the host computer and the media
device. According to yet another aspect of the invention, management of
media items residing on a media player can be performed at and by a host
computer for the media player. According to still yet another aspect of the
invention, media content can be played by a media player in accordance with
quality settings established for the media content at the host computer. In one
implementation, the quality settings can be established for the media content

on a media item by media item basis.

[0010] According to one embodiment of the invention, the media device is a
media player, and the media content on the media player is detailed in a media
database residing on the media player. The host computer aiso stores a media
database of the media content on the host computer. Then, on
synchronization, the media information stored in the respective media
databases can be compared to determine which, if any, media items are to be
copied from the host computer to the media player. For example, the media
items can pertain to media files for songs, and the media information from the
respective databases being compared might include song title, album name
and artist name. As a result, the synchronization process is able to be more
intelligently performed. Media items can also be removed (or deleted) from the
media player if no longer present on the host computer. In other embodiments,
media items can additionally or alternatively be copied from the media player to
the host computer.
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[0011] Embodiments of these aspects of the invention are discussed below
with reference to FIGs. 1 — 11. However, those skilled in the art will readily
appreciate that the detailed description given herein with respect to these
figures is for explanatory purposes as the invention extends beyond these

limited embodiments.

[0012] FIG. 1 is a block diagram of a media management system 100
according to one embodiment of the invention. The media management
system 100 includes a media player 102 and a personal computer (host
computer) 104. The media player 102 is, for example, a portable, battery-
operated device. In one erhbodiment, the media player 102 is an MP3 player.
The personal computer 104 includes a media manager 106. The media
manager 106 enables a user of the personal computer 104 to directly manage
media content stored on the personal computer 104, and to indirectly manage
media content stored on the media player 102. A peripheral cable 108 couples
the media player 102 to the personal computer 104. Typically, the peripheral
cable 108 couples together data ports provided on the media player 102 and
the personal computer 104. In one example, the data ports can be FIREWIRE
ports and the peripheral cable 108 can be a FIREWIRE cable. More generally,
the peripheral cable 108 acts as a data link. Media items can be transferred
from the media player 102 to the personal computer 104 over the peripheral
cable 108, and vice versa. For example, the media manager 106 facilitates a
user with browsing, adding, deleting, organizing, and other operations with
respect to media content (e.g., numerous media items) on the personal
computer 104. Additionally, for example, the media manager 106 also
facilitates a user with adding and removing media content on the media player
102. In other words, although the media manager 106 resides on the personal
computer 104, at least certain management action taken with respect to the
media manager 106 can cause the media content at the media player 102 to
be similarly managed (e.g., during synchronization).

[0013] In one embodiment, the media player is a portable computing device
dedicated to processing media such as audio, video or images. For example,
the media player 102 can be a music player (e.g., MP3 player), a game player,

-5
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a video player, a video recorder, a camera, an image viewer and the like.
These devices are generally battery operated and highly portable so as to
allow a user to listen to music, play games or video, record video or take
pictures wherever the user travels. In one implementation, the media player is
a hand-held device that is sized for placement into a pocket or hand of the
user. By being hand-held, the media player is relatively small and easily
handled and utilized by its user. By being pocket sized, the user does not have
to directly carry the device and therefore the device can be taken almost
anywhere the user travels (e.g., the user is not limited by carrying a large,
bulky and often heavy device, as in a portable computer). Furthermore, the
device may be operated by the users hands, no reference surface such as a
desktop is needed.

[0014] FIG. 2 is a block diagram of a media synchronization system 200
" according to one embodiment of the invention. The media synchronization
system 200 can, for example, represent one embodiment of the more general
media management system 100 iliustrated in FIG. 1. The media
synchronization system 200 includes a media player 202 and a personal
computer 204. The personal computer 204 includes a media manager 206.
The personal computer 204 further includes a media database 208. The media
player 202 includes a media database 210. Typically, the media player 202 will
also include a data storage device (e.g., disk drive) for storing media content, a
cache memory for storing media content in-use, a screen display for displaying
information to a user, and a processor (e.g., microprocessor) for controlling
operation of the media player 202.
[0015] A peripheral cable 212 provides a data path (or data link) between
the media player 202 and the personal computer 204. The peripheral cable
212 provides a peripheral bus that couples the media player 202 to the
personal computer 204. The peripheral bus, for example, could be a
FIREWIRE bus or a Universal Serial Bus (USB). A synchronization operation
between the media content stored on the personal computer and the media
content stored on the media player 204 can be achieved in a sophisticated
manner through comparison of media information stored in the respective

media databases 208 and 210. When comparison of the media information
-6-
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from the respective databases 208 and 210 indicates that there is a particular
media item resident on the personal computer 204 that is not resident on the
media player 202, then the particular media item can be transmitted
(downloaded) to the media player over the peripheral cable 212. On the other
hand, when the comparison of the media information from the respective
databases 208 and 210 indicates that a particular media item is resident on the
media player 202 but is not resident on the personal computer 204, then the
particular media item can be either removed (deleted) from the media player
202 or transmitted (e.g., uploaded) over the peripheral cable 212 to the
personal computer 204. Hence, by providing the media player 202 with the
media database 210, more sophisticated synchronization and management of

media content is enabled.

[0016] The media database 210 also allows the media player 202 to present
a user interface to the user that is more sophisticated than conventional -
approaches. Such a user interface can be presented on the screen display of
the media player 202. The user interface can, for example, allow the user of
the media player 202 to browse, sort, search, play, etc. the media content
resident on the media player 202. The user interface can also allow the user of
the media player 202 to download (add) or delete (remove) media items from
the media player 202. The media manager 206 also has a user interface that
allows a user to browse, sort, search, play, make playlists, burn Compact Discs
(CDs), etc. the media content resident on the personal computer 204. The
user interface can also allow the user of the personal computer 204 to
download (add) or delete (remove) media items from the personal computer
204. In one embodiment, the media manager 206 and its associated user
interface are provided by iTunes, version 2.0, from Apple Computer, Inc. of
Cupertino, California.

[0017] FIG. 3 is a flow diagram of media manager processing 300 according
to one embodiment of the invention. The media manager processing 300 is,
for example, performed by the media manager 106 illustrated in FIG. 1 or the
media manager 206 illustrated in FIG. 2.
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[0018] The media manager processing 300 initially detects 302 a media
player connected to a personal computer (host computer). Here, when the
media player is connected to the personal computer, a synchronization
operation can be performed to synchronize the media content between the
media player and the personal computer. After the media player has been
detected as being connected to the personal computer, the media content
between the media player and the personal computer can be synchronized
304. The synchronization can be performed in a one-way (i.e., uni-directional)
manner or in a two-way (i.e., bi-direcﬁonal) manner. In a preferred
embodiment, the synchronization is one-way from the personal computer to the
media player. In another embodiment, the synchronization can be one-way
from the media player to the personal computer. In still another embodiment,
the synchronization can be two-way from the media player to the personal
computer as well as from the personal computer to the media player. In any
case, the media player typically has less media storage capacity than the
personal computer and thus may limit the extent of the synchronization that
can be performed. The synchronization processing can be performed
manually assuming that a media player has already been detected 302 or
automatically upon such detection. In the case of automatic synchronization
following detection of the connection, synchronization is performed without a
user interacting with any buttons or user interface elements, that is, the
connection itself initiates the synchronization.

[0019] FIG. 4 is flow diagram of synchronization processing 400 according
to one embodiment of the invention. The synchronization processing 400 is,
for example, performed by a host computer, such as the personal computer
104 illustrated in FIG. 1 or the personal computer 204 illustrated in FIG. 2.
More specifically, the synchronization processing 400 is performed by the
media manager 106 illustrated in FIG. 1 or the media manager 206 illustrated
in FIG. 2.

[0020] The synchronization processing 400 initially reads 402 player media
information from a media database on a media player. Next, the player media

information is compared 404 with first media information from a media
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database on a host computer. Such comparison produces comparison
information concerning differences between the player media information and
the host media information. Next, the synchronization processing 400
determines 406 one or more media items to copy between the host computer
and the media player based on the comparison information. For example,
media items (e.g., audio files for songs) can be compared using media
informatibn such as song title, album name and/or artist name, which pertain to
characteristics or attributes of the media items. Thereafter, the determined one
or more media items are copied 408 and the appropriate media database(s)
are updated. Following the operation 408, the synchronization processing 400
is complete and ends.

[0021] According to one embodiment, the comparison of player media
information and host media information is performed using media attributes of
the various media items. Namely, a media item on the media player can be
deemed the same media item as one resident on the host computer if its media
attributes sufficiently match. Examples of media attributes include title, album,
track, artist, composer and genre. These attributes are particular to a particular
media item. In addition, other media attributes can pertain to quality
characteristics of the media item. Examples of such media attributes include
bit rate, sample rate, equalization setting, volume adjustment, start/stop and
total time. Hence, in one embodiment, if the above-identified media attributes
(e.g., title, album, track, artist and composer) pertaining to a media item on the
media player all match those same media attributes pertaining to a media item
on the host computer, then the two media items stored on different devices can
be deemed the same even though still further attributes or characteristics may
cause these media items to not be exact duplications of one another. For
example, if modification dates associated with files respectively storing the
media items were different, this difference in modification date would not trigger
the copying of such media items from the host computer to the media player
when the above-identified media attributes match.

[0022] Hence, the intelligence of the synchronization processing of the
invention allows the amount of data transfer to be properly managed such that

-9.
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it is relatively low or minimized. Although conventional approaches are able to
transfer files from a host computer to a portable device, when dealing with
media items, filenames and modification dates tend not to be reliable indicators
of whether data transfer needs to be transferred (i.e., copied). As a result,
using conventional data transfer techniques with respect to media items results
in slow and inefficient operation and thus tends to present an unsatisfactory

user experience.

[0023] Although the synchronization processing 400 makes use of media
databases at the host computer and the media player, in another embodiment,
the needed host media information and the player media information can be
gathered from the media items themselves. In one implementation, such
media information can be acquired from metadata provided with the media
items. However, by providing the media databases, synchronization is able to

be performed more efficiently and quickly.

[0024] FIGs. 5A and 5B illustrate media device synchronization processing
500 according to one embodiment of the invention. The media device
synchronization processing 500 is performed by a media device that interacts
with a host computer over a network. For example, the media device can
pertain to the media player 102 illustrated in FIG. 1 or the media player 202
illustrated in FIG. 2.

[0025] The media device synchronization processing 500 is generally
operative on the media device when the media device is powered on. Initially,
a decision 502 determines whether the media device has just been coupled to
a bus. The decision 502 can be performed periodically to check for a recent
connection to a bus or can be triggered by hardware detection of connection to
a bus. The bus is a communication bus coupled to the host computer. In one
embodiment, the bus is a serial bus such as FIREWIRE or Universal Serial Bus
(USB). When the decision 502 determines that the media device has not just
been coupled to a bus, then the media device is operated 504 as a media
player. In such a mode, the media device operates to browse, search or play
media items for its user. The media items can, for example, be audio items
(e.g., songs) that are able to be played. Following the operation 504, the

-10-
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media device synchronization processing 500 returns to repeat the decision

502 and subsequent operations.

[0026] On the other hand, when the decision 502 determines that the media
device has just been coupled to the bus, then the media device is placed in a
hard disk mode. In the hard disk mode, the media device acts as an external
hard drive to the host computer. A decision 508 then determines whether the
host computer has requested media attributes for the media items residing on
the media device. When the decision 508 determines that the host computer is
not requesting media attributes, the media device can, but need not, perform
other hard drive operations for non-synchronization purposes (not shown).
When the decision 508 determines that the host computer is requesting media
attributes (i.e., such as through a read operation), then the media attributes of
the media items stored on the media device are retrieved 510. After the media
attributes are retrieved 510, the media attributes are forwarded 512 to the host

computer.

[0027] Next, a decision 514 determines whether new media has been
received at the media device from the host computer. In other words, in an
effort to synchronize the media content residing on the media device with the
media content residing at the host computer, the media device will often
receive media content from the host computer. Hence, the decision 514
determines whether new media items have been or are presently being
received. When the decision 514 determines that such new media items have
not been received, then the media device synchronization processing 500 can
await such new media items. While waiting for new media items, the media
device can, but need not, perform other hard drive operations for non-
synchronization purposes (not shown). More generally, other hard disk
operations can occur concurrently with synchronization operations. On the
other hand, when the decision 514 determines that new media items have
been received from the host computer, then the new media items and their
associated media attributes are stored 516 to the media device. In one
embodiment, the new media items are stored into files on the media device,

and the associated media attributes pertaining to the media items are stored in
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a media database residing on the media device. Additionally, any unneeded
media items and their associated media attributes can be removed 518 from
the media device. Hence, in this embodiment, by synchronizing the media
content residing on the media device with that on the host computer, new
media items are not only stored to the media device, but unneeded (e.g., old)
media items and their associated media attributes are also removed from the

media device.

[0028] Following the operation 518, a decision 520 determines whether a
playlist update has been received. When the decision 520 determines that a
playlist update has not been received, then the media device synchronization
processing 500 can await such a playlist update. Alternatively, when the
decision 520 determines that a playlist update has been received, then an
updated playlist for the media device is produced 522. The playlist update
could be the updated playlist or could be instructions to update an existing
playlist. The updated playlist is then stored 522 to the media device.

[0029] In effect, one or more playlists at the host computer can be

synchronized with the media device and thus made available to the media

device. A playlist identifies particular media items that are to be played in a

sequence. Internally, the playlist can be represented in the media database as

a data structure that points to files of the appropriate media items residing on -
the storage device within the media device. Hence, for a given playlist, the

pointers to the files of the appropriate media items on the media device will

differ from the pointers to the files for the same media items on the host

computer, thus the need to update the pointers if a particular playlist is moved

between the host computer and the media device.

[0030] FIGs. 6A and 6B are flow diagrams of host computer synchronization
processing 600 according to one embodiment of the invention. The host
computer synchronization processing 600 is, for example, performed by a host
computer. The host computer can, for example, be the personal computer 104
illustrated in FIG. 1 or the personal computer 204 illustrated in FIG. 2.

[0031] The host computer synchronization processing 600 begins with a
decision 602 which monitors a bus (i.e., peripheral bus) to determine whether
-12 -



WO 03/036541 PCT/US02/33332

any new devices have been attached. In one implementation, the monitoring is
limited to a particular category of devices (e.g., FIREWIRE devices). Such
monitoring can, for example, be performed by polling the device(s) on the bus
or by receiving a new device alert. When the decision 602 determines that no
new devices have been attached to the bus, then the host computer
synchronization processing 600 awaits the presence of a new device. Once
the decision 602 determines that a new device is present on the bus, then the
device is set up 604 as a file system with respect to the host computer. As
such, an operating system for the host computer is able to access (read, write
and delete) files with respect to the file system (i.e., the new device).

[0032] Next, a decision 606 determines whether the device that is now
present on the bus is a media device. When the decision 606 determines that
the device is not a media device, then other processing 608 can be performed.
Such other processing 608 is unrelated to synchronization processing and thus
not further described herein. Following the other processing 608, the host
computer synchronization processing 600 is complete and ends with

synchronization not having been performed.

[0033] On the other hand, when the decision 606 determines that the device
is a media device, then media attributes for media items on the media device
are requested 610. Typically, the media attributes for all the media items
residing on the media device would be retrieved. A decision 612 then
determines whether the media attributes have been received. When the
decision 612 determines that the media attributes have not yet been received,
then the host computer synchronization processing 600 can await their receipt.
Once the decision 612 determines that the media attributes have been
received, then the media attributes from the media device are compared 614
with media attributes for the media items residing on the host computer. Here,
the comparison 614 of media attributes with respect to the media device and
the host computer results in comparison information. The comparison
information indicates directly or indirectly which media items are present at the
host computer but not present at the media device as well as which media

items are present at the media device but not present at the host computer.
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Following the comparing 614, the media items on the host computer that are

not on the media device are identified 616.

[0034] Next, a decision 618 determines whether the media device has the
capacity to store all the identified media items. Here, the decision 618
determines whether the media device has sufficient storage capacity to store
the one or more media items that have been identified 616 as on the host
computer but not on the media device. When the decision 618 determines that
the media device does not have sufficient capacity, then the number of media
items to be stored is limited 620. There are numerous ways to limit the number
of media items to be stored. For example, one or more of the media items to
be stored can be de-selected (i.e., not selected) such that they are not to be
stored to the media device. The one or more media items to be de-selected
can be chosen in a variety of different ways. For example, the one or more
items to be de-selected could be chosen randomly, chosen based on file size,
chosen based on position in playlist, etc. Following the operation 620, the host
computer synchronization processing 600 returns to repeat the decision 618

and subsequent operations.

[0035] When the decision 618 determines that the media device has
sufficient capacity to store all of the identified media items, the identified media
items and their associated media attributes are sent to the media device.
Here, the remaining identified media items and their associated media
attributes are sent (i.e., copied) from the host computer to the media device
where they are to be stored. A playlist can also be sent 624 to the media
device. The playlist can represent a new playlist or an updated version of a
previously existing playlist. Before sending 624 the playlist to the media
device, the playlist can be modified for use on the media device. Alternatively,
the media device itself could update the playlist for use on the media device.

[0036] Additionally, although not illustrated in FIGs. 6A and 6B, according to
another embodiment, the host computer synchronization processing 600 at
operation 614 can also identify those of the media items on the media device
that are not on the host computer. Then, the host computer can operate to
interact with the media device to remove (e.g., delete) those media items

_14 -
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stored on the media device that are not stored at the host computer. Such
additional processing would be perfdrmed after the operation 616 and prior to
the decision 618 so that the storage capacity of the media device can be fully
utilized.

[0037] The media device synchronization processing 500 and the host
computer synchronization processing 600 interact to synchronize media items
on the media device to those media items on the host computer. Such
synchronization can consider all media items or can be limited to synchronizing
only a subset of media content, such as media items pertaining to one or more
playlists. The media attribute comparison provided by the invention is
facilitated through the use of databases, both on the host computer and on the
media device.

[0038] In one implementation, the host computer synchronization
processing 600 can utilize an application resident on the host computer to
perform the comparison and updating of the media items and their attributes
between the host computer and the media device. One such application is
iTunes, version 2.0, produced by Apple Computer, Inc. of Cupertino, CA.

[0039] FIG. 7 is a block diagram of a media management system 700
according to another embodiment of the invention. The media management
system 700 includes a host computer 702 and a media player 704. The host
computer 702 is typically a personal computer. The host computer, among
other conventional components, includes a management module 708 which is
a software module. The management module 706 provides for centralized
management of media items (and/or playlists) not only on the host computer
702 but also on the media player 704. More particularly, the management
module 706 manages those media items stored in a media store 708
associated with the host computer 702. The management module 706 also
interacts with a media database 710 to store media information associated with
the media items stored in the media store 708.

[0040] The media information pertains to characteristics or attributes of the

media items. For example, in the case of audio or audiovisual media, the

media information can include one or more of: title, album, track, artist,
-15.



WO 03/036541 PCT/US02/33332

composer and genre. These types of media information are particular to
particular media items. In addition, the media information can pertain to quality
characteristics of the media items. Examples of quality characteristics of
media items can include one or more of: bit rate, sample rate, equalization
setting, volume adjustment, start/stop and total time.

[0041]  Still further, the host computer 702 includes a play module 712. The
play module 712 is a software module that can be utilized to play certain media
items stored in the media store 708. The play module 712 can also display (on
a display screen) or otherwise utilize media information from the media
database 710. Typically, the media information of interest corresponds to the
media items to be played by the play module 712.

[0042] The host computer 702 also includes a communication module 714
that couples to a corresponding communication module 716 within the media
player 704. A connection or link 718 removeably couples the communication
modules 714 and 716. In one embodiment, the connection or link 718 is a data
bus, such as a FIREWIRE bus or USB bus, which is well known in the art.

[0043] The media player 704 also includes a media store 720 that stores
media items within the media player 704. The media items being stored to the
media store 720 are typically received over the connection or link 718 from the
host computer 702. More particularly, the management module 706 sends all
or certain of those media items residing on the media store 708 over the
connection or link 718 to the media store 720 within the media player 704.
Additionally, the corresponding media information for the media items that is
also delivered to the media player 704 from the host computer 702 can be
stored in a media database 722. In this regard, certain media information from
the media database 710 within the host computer 702 can be sent to the media
database 722 within the media player 704 over the connection or link 718. Still
further, playlists identifying certain of the media items can also be sent by the
management module 706 over the connection or link 718 to the media store
720 or the media database 722 within the media player 704.

[0044]  Furthermore, the media player 704 includes a play module 724 that
couples to the media store 720 and the media database 722. The play module
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724 is a software module that can be utilized to play certain media items stored
in the media store 720. The play module 724 can also display (on a display
screen) or otherwise utilize media information from the media database 722.
Typically, the media information of interest corresponds to the media items to
be played by the play module 724. |

[0045] Hence, in one embodiment, the media player 704 has limited or no
capability to manage media items on the media player 704. However, the
management module 706 within the host computer 702 can indirectly manage
the media items residing on the media player 704. For example, to “add” a
‘media item to the media player 704, the management module 706 serves to
identify the media item to be added to the media player 704 from the media
store 708 and then causes the identified media item to be delivered to the
media player 704. As another example, to “delete” a media item from the
media player 704, the management module 706 serves to identify the media
item to be deleted from the media store 708 and then causes the identified
media item to be deleted from the media player 704. As still another example,
if changes (i.e., alterations) to characteristics of a media item were made at the
host computer 702 using the management module 706, then such
characteristics can also be carried over to the corresponding media item on the
media player 704. In one implementation, the additions, deletions and/or
changes occur in a batch-like process during synchronization of the media

items on the media player 704 with the media items on the host computer 702.

[0046] In another embodiment, the media player 704 has limited or no
capability to manage playlists on the media player 704. However, the
management module 706 within the host computer 702 through management
of the playlists residing on the host computer can indirectly manage the
playlists residing on the media player 704. In this regard, additions, deletions
or changes to playlists can be performed on the host computer 702 and then
by carried over to the media player 704 when delivered thereto.

[0047] As previously noted, synchronization is a form of media
management. The ability to automatically initiate synchronization was also
previousiy discussed. Still further, however, the synchronization between
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devices can be restricted so as to prevent automatic synchronization when
host computer and media player do not recognize one another.

[0048] FIG. 8is a flow diagram of automatic synchronization processing 800
according to one embodiment of the invention. The automatic synchronization
processing 800 is, for example, performed by a host computer. For example,
the host computer can be the personal computer 104 illustrated in FIG. 1, the
personal computer 204 illustrated in FIG. 2, the host computer 702 illustrated in

FIG. 7, or some other host computer.

[0049] The automatic synchronization processing 800 begins with a
decision 802 that determines whether a media player is connected. When the
decision 802 determines that a media player is not connected, then the
decision 802 causes the automatic synchronization processing 800 to wait for a
media player to be connected. Once the decision 802 determines that a media
player has been connected, a media player identifier is retrieved 804 from the
media player. Then, a synchronized device identifier, which is stored at the

host computer, is compared 806 with the media player identifier.

[0050] Next, a decision 808 determines whether the synchronized device
identifier matches the media player identifier. When the decision 808
determines that the synchronized device identifier does match the media player
identifier, the media items are synchronized 810 between the host computer
and the media player. The synchronization of the media items between the
host computer and the media player can be performed in a variety of different
ways. In one example, the synchronization can perform the operations 402-
408 of FIG. 4. In another example, the synchronization can perform the
operations 610-624 of FIGs. 6A and 6B. Alternatively, when the decision 808
determines that the synchronized device identifier does not match the media

player identifier, the synchronization operation 810 is bypassed.

[0051] Here, the media items between the host computer and the media

player are not synchronized because the particular host computer is not

designated as the host for the particular media player. In this regard, the

media items stored on the media player are protected from inadvertent removal

(deletion) during synchronization. For example, the synchronization is typically
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performed such that the media items on the host computer are copied to the
media player (to the extent not already present) and the media items on the
media player but not the host computer are removed. Hence, synchronization
(namely, automatic synchronization) is prevented when the identifiers do not
signal that the host computer is the proper host. Consequently, the media
player synchronizes or not in a more intelligent and user friendly manner.
Following the operation 810 or its being bypassed, the automatic

synchronization processing 800 is complete and ends.

[0052] According to one embodiment, when a media player is first
connected to a host computer (or even more generally when matching
identifiers are not present), the user of the media player is queried as to
whether the user desires to affiliate, assign or lock the media player to the host
computer. When the user of the media player elects to affiliate, assign or lock
the media player with the host computer, then a pseudo-random identifier is
obtained and stored in either the media database or a file within both the host
computer and the media player. In one implementation, the identifier is an
identifier associated with (e.g., known or generated by) the host computer or its
management module and such identifier is sent to and stored in the media
player. In another implementation, the identifier is associated with (e.g., know
or generated by) the media player and is sent to and stored in a file or media
database of the host computer.

[0053] FIG. 9 is a flow diagram of media download processing 900
according to one embodiment of the invention. The media download
processing 900 is, for example, processing performed by a media player. For
example, the media player can be the media player 102 illustrated in FIG. 1,
the media player 202 illustrated in FIG. 2, the media player 704 illustrated in
FIG. 7, or some other media player.

[0054] The media download processing 900 begins with a decision 902 that
determines whether new media data has been received. Here, the decision
determines whether new media data is being received from a host computer
(personal computer). Typically, the new media data would be received at the
media player when the host computer downloads media data from the host
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computer to the media player. When the decision 902 determines that new
media data has not been received, then the media download processing 900
awaits such data.

[0055] Once the decision 902 determines that new media data has been
received, the media data is stored to the media player. More specifically, the
media data being received can include one or both of media item data and
media information data. The media information data pertains to attributes or
characteristics of the corresponding media items. The media information can
vary with application. In one implementation, the media information includes at
least descriptive attributes such as song title, album name and artist name.
Further, the media information can include quality characteristics for the media
items. Examples of such quality characteristics include bit rate, sample rate,
equalization setting, volume adjustment, start/stop and total time.

[0056] In any case, the new media data is processed by the media
download processing 900 as follows. The media item data is stored 904 to a
media store associated with the media player. The media item data pertains to
one or more media items. Further, the media information data associated with
the one or more media items is stored 906 to a media database. The media
database is also associated with the media player. Following the operation
906, the media download processing 900 is complete and ends.

[0057] Equalization settings pertain to amplitude settings for a plurality of
different frequency bands, as is commonplace with an equalizer. These
settings can be set by a user or can be set from selection of one of a plurality
of predetermined equalization settings. These equalization settings, whether
predetermined or customized, enable the adjustment of the dynamic range of
the player device to match the style of music one is listening to. Further, the
equalizer settings utilized on the host computer side can be linked to
corresponding equalizer settings on the media player side. In one
embodiment, each of the equalization settings that are stored within the media
database can pertain to a single media item. As an example, when the media
items are songs or audio files, the equalization settings can be provided for
each song or audio file. More generally, there can be a one-to-one
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correspondence between quality characteristics (e.g., equalization settings)
and media items such that, when played, each media item would be played in
accordance with its own corresponding quality characteristics. Hence, the
quality characteristics can be provided on a media item by media item basis.

[0058] As previously noted, one quality characteristic of the media
information is equalization settings. In one embodiment, the host computer
and/or the media player provide predetermined equalization settings that are
identified by a descriptive name. Hence, a user can simply select one of the
descriptive names to choose the associated equalizer settings. Table 1 below
provides examples of various equalization setiings that are predetermined and
identified by descriptive names.

BASS BOOSTER

BASS REDUCER
CLASSICAL
DANCE

DEEP
ELECTRONIC
FLAT

HiP HOP

JAZZ

LATIN

LOUNGE

PIANO

POP

R&B

ROCK

SMALL SPEAKERS
SPOKEN WORD
TREBLE BOOSTER
TREBLE REDUCER
VOCAL BOOSTER

[0059] FIG. 10 is a flow diagram of media play processing 1000 according
to one embodiment of the invention. The media play processing 1000 is, for
example, performed by a media player, such as the media player 102
illustrated in FIG. 1, the media player 202 illustrated in FIG. 2, the media player
700 illustrated in FIG. 7, or some other media player.
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[0060] The media play processing 1000 begins with a decision 1002 that
determines whether a play request has been received. Here, a play request is
typically initiated by a user of the media device. Hence, when the decision
1002 determines that a play request has not yet been received, the media play
processing 1000 awaits such a request. When the decision 1002 determines
that a play request has been received, the media play processing 1000 then
retrieves 1004 at least a portion of the media information for the media item to
be played. Here, the media information can vary as to its purposes and thus
only a portion of the media information may be useful for playing the media

item.

[0061] After the media .information has been retrieved 1004, the media
player is configured 1006 in accordance with one or more of the quality
characteristics of the media information. Here, to the extent that the one or
more quality characteristics of the media information can be used to configure
the media player, the media player is so configured 1006. For example, in the
case of equalization settings, the media player can be configured to operate its
internal amplifier in accordance with the equalization settings provided by the

quality characteristics associated with the media item to be played.

[0062] Subsequently, the media item data is streamed 1008 to an output
device. For example, the streaming 1008 can cause the media item data to be
retrieved from a local media store and directed to an output device (e.g.,
speaker and/or display screen) of the media player. The streaming 1008 of the
media item data to the output device operates to produce a media output
(audio and/or video) that results by playing the media item. Given that the
media information is provided to the media player by the host computer, the
media information set or configured for media items at the host computer is

able to also be used in playing the media items on the media player.

[0063] Next, a decision 1010 determines whether a quality characteristic
has changed. Typically, the decision 1010 can be activated when a user
interacts with a Graphical User Interface (GUI) associated with the media
player to manually change a quality characteristic for the media item being
played. For example, a user could interact with a GUI for the media player to
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change the equalization settings. This could be on a per-media item or per-
media player basis. Hence, when the decision 1010 determines that a quality
characteristic has been changed, the media play processing 1000 can return to
repeat the operation 1006 and subsequent operations. At this point, the media
player can be reconfigured in accordance with the updated quality
characteristics and then the media item can continue to thereafter be played in
accordance with the updated quality characteristics. Such an implementation
allows the user of the media player to manually alter the quality characteristics
for the media player, overall or for a particular media item. However, it should
be noted that the ability of the user to make manual changes to the quality
characteristics can be restricted. For example, in one embodiment, quality
characteristic settings provided by the host computer can override manual user
settings.

[0064] On the other hand, when the decision 1010 determines that the
quality characteristics have not changed, then a decision 1012 determines
whether the media play processing 1000 is completed. When the decision
1012 determines that the media play processing 1000 has not completed, then
the media play processing 1000 returns to repeat the operation 1008 and
subsequent operations. Alternatively, when the decision 1012 determines that
the media play processing 1000 has completed, then the media play
processing 1000 is complete and ends.

[0065] FIG. 11 is a block diagram of a media player 1100 according to one
embodiment of the invention. The media player 1100 includes a processor
1102 that pertains to a microprocessor or controller for controlling the overall
operation of the media player 1100. The media player 1100 stores media data
pertaining to media items in a file system 1104 and a cache 1106. The file
system 1104 is, typically, a storage disk or a plurality of disks. The file system
1104 typically provides high capacity storage capability for the media player
1100. However, since the access time to the file system 1104 is relatively
slow, the media player 1100 can also include a cache 1106. The cache 1106
is, for example, Random-Access Memory (RAM) provided by semiconductor
memory. The relative access time to the cache 1106 is substantially shorter
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than for the file system 1104. However, the cache 1106 does not have the
large storage capacity of the file system 1104. Further, the file system 1104,
when active, consumes more power than does the cache 1106. The power
consumption is often a concern when the media player 1100 is a portable
media player that is powered by a battery (not shown). The media player 1100
also includes a RAM 1120 and a Read-Only Memory (ROM) 1122. The ROM
1122 can store programs, utilities or processes to be executed in a non-volatile
manner. The RAM 1120 provides volatile data storage, such as for the cache
11086.

[0066] The media player 1100 also includes a user input device 1108 that
allows a user of the media player 1100 to interact with the media player 1100.
For example, the user input device 1108 can take a variety of forms, such as a
button, keypad, dial, etc. Still further, the media player 1100 includes a display
1110 (screen display) that can be controlled by the processor 1102 to display
information to the user. A data bus 1111 can facilitate data transfer between at
least the file system 1104, the cache 1106, the processor 1102, and the
CODEC 1112.

[0067] In one embodiment, the media player 1100 serves to store a plurality
of media items (e.g., songs) in the file system 1104. When a user desires to
have the media player play a particular media item, a list of available media
items is displayed on the display 1110. Then, using the user input device
1108, a user can select one of the available media items. The processor 1102,
upon receiving a selection of a particular media item, supplies the media data
(e.g., audio file) for the particular media item to a coder/decoder (CODEC)
1112. The CODEC 1112 then produces analog output signals for a speaker
1114. The speaker 1114 can be a speaker internal to the media player 1100 or
external to the media player 1100. For example, headphones or earphones
that connect to the media player 1100 would be considered an external
speaker.

[0068] The media player 1100 also includes a bus interface 1116 that
couples to a data link 1118. The data link 1118 allows the media player 1100
to couple to a host computer.
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[0069] Although the media items of emphasis in several of the above
embodiments were audio items (e.g., audio files or songs), the media items are
not limited to audio items. For example, the media item can alternatively
pertain to videos (e.g., movies) or images (e.g., photos).

[0070] The above discussion references FIREWIRE cable or bus.
FIREWIRE is a trade name of Apple Computer, Inc. for such a cable or bus in
accordance with |IEEE Standard1394. Hence, FIREWIRE cable or bus refers
to IEEE 1394 cable or bus.

[0071] The various aspects, embodiments, implementations or features of
the invention can be used separately or in any combination.

[0072] The invention is preferably implemented by software, but can also be
implemented in hardware or a combination of hardware and software. The
invention can also be embodied as computer readable code on a computer
readable medium. The computer readable medium is any data storage device
that can store data which can thereafter be read by a computer system.
Examples of the computer readable medium include read-only memory,
random-access memory, CD-ROMs, DVDs, magnetic tape, optical data
storage devices, and carrier waves. The computer readable medium can also
be distributed over network-coupled computer systems so that the computer

readable code is stored and executed in a distributed fashion.

[0073] The advantages of the invention are numerous. Different aspects,
embodiments or implementations may yield one or more of the following
advantages. One advantage of the invention is that a user is able to manage
(e.g., synchronize) a media player with a host computer in a more
sophisticated manner. Another advantage of the invention is that quality
characteristics are able to be transferred along with media content from host
computer to media player such that media is able to be played by the media
player as it was configured to be played at the host computer. Still another
advantage of the invention is that synchronization can not only be automatically
initiated but also restricted to situations where a media player and a host

computer recognize one another.
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[0074] The many features and advantages of the present invention are
apparent from the written description and, thus, it is intended by the appended
claims to cover all such features and advantages of the invention. Further,
since numerous modifications and changes will readily occur to those skilled in
the art, the invention should not be limited to the exact construction and
operation as illustrated and described. Hence, all suitable modifications and
equivalents may be resorted to as falling within the scope of the invention.
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CLAIMS
What is claimed is:
1. A method for synchronizing media contents of a media player with a

host computer, said method comprising:
detecting connection of a media player to the host computer; and

synchronizing media content between the media player and the host
computer.

2. A mefhod as recited in claim 1, wherein the connection is provided by a
data link between the media player and the host computer.

3. A method as recited in claim 1, wherein said synchronizing is based on
a comparison of the player media information with the host media information.

4. A method as recited in claim 1, wherein the media player is a portable
media player.
5. A method as recited in claim 1, wherein the media player comprises an

audio player, and wherein the media content includes at least audio files of

songs.

B. A method as recited in claim 1, wherein the media player comprises a
video player, and wherein the media content includes at least video files of
videos.
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7. A method as recited in claim 1, wherein the media player comprises an
image viewer, and wherein the media content includes at least image files of

images.

8. A method as recited in claim 1, wherein said synchronizing of the media
content between the media player and the host computer is automatically
performed once the connection of the media player to the host computer has

been detected.

9. A method as recited in claim 1, wherein the media player includes a first
media database storing player media information, and wherein the host

computer includes a second media database storing host media information.

10. A method as recited in claim 9, wherein said synchronizing comprises:

reading the player media information from the first media database
provided on the media player;

comparing the player media information with the host media information
from the second media database provided on the host computer, said

comparing producing comparison information;

determining which media items are to be copied between the media
player and the host computer based on the comparison information; and

copying the determined media items to perform the synchronization.

11. A method as recited in claim 10, wherein said method further comprises:

identifying media items to be removed from the media player based on
the comparison information; and

removing the identified media items from the media player.
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12. A method as recited in claim 11, wherein the identified media items are
those media items on the media player but not on the host computer.

13. A method as recited in claim 10, wherein said method further comprises:

updating one or both of the first and second media databases.

14. A method as recited in claim 10, wherein said comparing operates to

compare at least song title, album name and artist name.

15. A method as recited in claim 14, wherein said comparing operates to
further compare quality characteristics of media items.

16. A method as recited in claim 15, wherein the quality characteristics
include at least one of bit rate, sample rate, equalization setting, volume

adjustment, start/stop and total time.

17. A method as recited in claim 10, wherein the media player is a pocket-
sized media player.

18. A method as recited in claim 10, wherein the media player is an MP3
player, and wherein the media items include at least audio files of songs.

19. A method as recited in claim 1, wherein the media player stores player
media information, and the host computer stores host media information.

20. A method as recited in claim 19, wherein said synchronizing comprises:

reading the player media information from the media player;
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comparing the player media information with the host media information

from the host computer to produce comparison information;

determining which media items are to be copied between the media
player and the host computer based on the comparison information; and

copying the determined media items to perform the synchronization.

20. A method as recited in claim 19, wherein the play media information and
the host media information pertain to attributes of the media items.

21. A method as recited in claim 19, wherein the attributes include at least

song title, album name and artist name.

22 A method as recited in claim 21, wherein the attributes further include
quality characteristics.

23. A method as recited in claim 22, wherein the quality characteristics
include at least one of bit rate, sample rate, equalization setting, volume
adjustment, start/stop and total time.

24. A method as recited in claim 19, wherein said synchronizing further
comprises:

identifying media items that are to be removed from the media player
based on the comparison information; and

removing the identified media items from the media player.

25. A method as recited in claim 24, wherein the identified media items are

those media items on the media player but not on the host computer.
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26. A method as recited in claim 24, wherein the play media information and
the host media information pertain to attributes and quality characteristics of

the media items.

27. A method as recited in claim 26, wherein the attributes include at least
song title, album name and artist name, and wherein the quality characteristics
include at least one of bit rate, sample rate, equalization setting, volume

adjustment, start/stop and total time.

28. A portable media player, comprising:
a storage disk that stores a plurality of media items;

a user input device that enables a user of said portable media player to

at least select a particular media item from the plurality of media items;
a cache memory capable of storing at least one of the media items;

a media database that stores characteristics information for the media

items stored to said storage disk and said cache memory; and

a processor operatively connected to said storage disk, said user input
device, said cache memory and said media database, said processor controls

said portable media player to store, remove and play the media items.

29. A portable media player as recited in claim 28, wherein said portable

media player is battery-operated.

30. A portable media player as recited in claim 29, wherein said portable
media player is an audio player, and wherein the media items are songs.

31. A media player wherein the improvement comprises a media database
provided within said media player, the media database storing media

information about media items stored on said media player.
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32. A media player as recited in claim 31, wherein said media player is a

handheld media player, and wherein the media items are audio items.

33.. A method for synchronizing media items of a media player with a host
computer, the media player storing player media information, and the host

computer storing host media information, said method comprising:
retrieving a media player identifier from the media player;

comparing the media player identifier with a synchronized device
identifier stored at the host computer to produce first comparison information;

determining whether synchronization of the media player with the host
computer should be performed based on the first comparison information; and

automatically synchronizing the media player with the host computer
when said determining determines that synchronization of the media player

with the host computer should be performed.

34. A method as recited in claim 33, wherein the first comparison
information indicates whether or not the media player identifier matches the

synchronization identifier.

35. A method as recited in claim 33,

wherein said determining determines that synchronization of the media
player should be performed when the first comparison information indicates

that the media player identifier matches the synchronization identifier, and

wherein said determining determines that synchronization of the media
player should not be performed when the first comparison information indicates

that the media player identifier does not match the synchronization identifier.
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36. A method as recited in claim 35, wherein said synchronizing of the
media player with the host computer is automatically performed when said
determining determines that the media player identifier matches the
synchronization identifier.

37. A method as recited in claim 36, wherein said synchronizing of the
media player with the host computer is not performed when said determining
determines that the media player identifier does not match the synchronization
identifier.

38. A method as recited in claim 35, wherein said method further comprises:

querying a user of the media player as to whether the media player
should be assigned to the host computer while unassigning any previously
assigned media players when said determining determines that the media
player identifier does not match the synchronization identifier.

39. A method as recited in claim 38, wherein said method further comprises:

assigning the media player to the host computer when said querying
determines that the media player should be assigned to the host computer.

40. A method as recited in claim 39, wherein said assigning stores a newly

assigned media player identifier in the media player.

41. A method as recited in claim 39, wherein said assigning comprises:

obtaining, at the host computer, an assigned identifier for the media
player; and

storing the assigned identifier in the media player as the media player
identifier.
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42. A method as recited in claim 39, wherein said assigning comprises:

obtaining, at the media player, an assigned identifier for the host

computer; and

storing the assigned identifier at the host computer as the

synchronization identifier.

43. A method as recited in claim 33, wherein said synchronizing of the

media player with the host computer comprises:
reading the player media information from the media player;

comparing the player media information with the host media information

from the host computer to produce media comparison information;

determining which media items are to be copied between the media

player and the host computer based on the media comparison information; and

copying the determined media items to perform the synchronization.

44, A method as recited in claim 43, wherein the player media information
and the host media information pertain to attributes or quality characteristics of

the media items.

45. A method as recited in claim 43, wherein the attributes include at least

song title, album name and artist name.

46. A method as recited in claim 45, wherein the quality characteristics
include at least one of: bit rate, sample rate, equalization setting, volume
adjustment, start/stop and total time.

47. A method as recited in claim 43, wherein said method further comprises:
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identifying media items that are to be removed from the media player
based on the media comparison information; and

removing the identified media items from the media player.

48. A method as recited in claim 47, wherein the identified media items are
those media items on the media player but not on the host computer.

49. A method as recited in claim 47, wherein the player media information
and the host media information pertain to attributes and quality characteristics

of the media items.

50. A method as recited in claim 49, wherein the attributes include at least
song title, album name and artist name, and wherein the quality characteristics
include at least one of bit rate, sample rate, equalization setting, volume

adjustment, start/stop and total time.

51. A method as recited in claim 33,

wherein the media player has a first media database storing player
media information, and the host computer has a second media database

storing host media information, and
wherein said copying comprises:

reading the player media information from the first media

database provided on the media player;

comparing the player media information with the host media
information from the second media database provided on the host computer,

said comparing producing comparison information;

determining which media items are to be copied between the

media player and the host computer based on the cbmparison information; and
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copying the determined media items to perform the

synchronization.

52. A method as recited in claim 51, wherein said method further comprises:

updating one or both of the first and second media databases.

53. A computer readable medium including at least computer program code
for synchronizing media items of a media player with a host computer, the
media player storing player media information, and the host computer storing

host media information, said computer readable medium comprising:

computer program code for retrieving a media player identifier from the
media player;

computer program code for comparing the media player identifier with a
synchronized device identifier stored at the host computer to produce first
comparison information;

computer program code for determining whether synchronization of the
media player with the host computer should be performed based on the first
comparison information; and

computer program code for automatically synchronizing the media
player with the host computer when said computer program code for
determining détermines that synchronization of the media player with the host
computer should be performed.

54. A computer readable medium as recited in claim 53, wherein said
computer program code for automatically synchronizing of the media player
with the host computer comprises:

computer program code for reading the player media information from
the media player;
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computer program code for comparing the player media information with
the host media information from the host computer to produce media

comparison information;

computer program code for determining which media items are to be
copied between the media player and the host computer based on the media

comparison information; and

computer program code for copying the determined media items to

perform the synchronization.

55. A system for managing and playing media data, said system comprising:

a host computer that stores a plurality of media items and at least a first
playlist, the first playlist being created by a user interacting with said host
computer to select certain of the media items to be included within the first
playlist; and

a portable media player that, when operatively connected to said host
computer, receives media data for one or more of the media items from said
host computer and stores the received media data, and receives at least the

first playlist from said host computer and stores the first playlist.

56. A system as recited in claim 55, wherein said media player includes a
hard drive that stores the media items and the first playlist being received from
said host computer.

57. A system as recited in claim 55, wherein said host computer is used to
manage the media items on both said host computer and said portable media
player.

58. A system as recited in claim 57, wherein the media items stored on said

portable media player are synchronized with the media items stored on said
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host computer when said portable media player operatively connects with said
host computer.

59. A system as recited in claim 55,

wherein said host computer includes at least a management module

and a play module, and

wherein said portable media player includes at least a play module but

not a management module.

60. A system as recited in claim 59, wherein said management module

allows a user to add and remove media items from said host computer.

61. A system as recited in claim 60, wherein media items are automatically
added or removed from said portable media player once said portable media
player connects with said host computer.

62. A system as recited in claim 61, wherein said management module
operates to synchronize media items between said portable media player and
said host computer once said portable media player connects with said host
computer.

63. A system as recited in claim 62, wherein said portable media player
includes a media database storing player media information, and wherein said
host computer includes a media database storing host media information.

64. A system as recited in claim 63, wherein the synchronization of the
media items between said portable media player and said host computer is
based on a comparison of the player media information with the host media
information.
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65. A system as recited in claim 59, wherein said management module
allows a user to add and remove media items or playlists from said host
computer.

66. A system as recited in claim 55, wherein media items or playlists are
added or removed from said portable media player once said portable media

player connects with said host computer.

67. A system as recited in claim 66, wherein said management module
operates to synchronize media items or playlists between said portable media
player and said host computer once said portable media player connects with

said host computer.

68. A system for managing and playing media data, said system comprising:

a host computer including at least a management module for managing
a plurality of media items, a host play module for playing the media items for a
user of said host computer, and a host media store for storing a plurality of

media items; and

a portable media player including at least a player media store for
storing a plurality of media items, and a player play module for playing the
media items stored in said media store for a user of said portable media player,
and

wherein said portable media player lacks a management module.

69. A system as recited in claim 68, wherein, when said portable media
player is operatively connected to said host computer, said portable media
player receives media data for one or more of the media items from said host
computer and stores the received media data in said player media store.
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70. A system as recited in claim 69, wherein said player media store

comprises a hard drive that stores the media items.

71. A system as recited in claim 69, wherein said management module

allows a user to add and remove media items from said host computer.

72. A system as recited in claim 71, wherein said management module
operates to synchronize media items between said portable media player and
said host computer once said portable media player connects with said host
computer.

73. A system as recited in claim 72, wherein said portable media player
includes a player media database storing player media information, and
wherein said host computer includes a host media database storing host media
information.

74. A system as recited in claim 73, wherein the synchroniéation of the
media items between said portable media player and said host computer is
based on a comparison of the player media information with the host media

information.

75. A method for transferring media content from a host computer to a
portable media player, the host computer storing media item data and media
information data for each of a plurality of media items, said method comprising:

connecting the portable media player to the host computer; and

transferring the media item data and the media information data for one

or more media items from the host computer to the portable media player.
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76. A method as recited in claim 75, wherein at least a portion of the media
information data being transferred is user-specified at the host computer.

77. A method as recited in claim 75, wherein the media information data

includes at [east quality characteristics for playing of the media items.

78. A method as recited in claim 77, wherein the quality characteristics

include at least one of equalization settings and volume settings.

79. A method as recited in claim 75, wherein the media information data
includes at least one equalization setting for each of one or more of the media
items being transferred from the host computer to the portable media player.

80. A method as recited in claim 79, wherein, before being transferred to the
portable media player, the at least one equalization setting for each of the one
or more media items are user-specified at the host computer.

81. A method as recited in claim 80, wherein the equalization settings are
user-specified by selection of one of a plurality of predetermined equalization

settings.

82. A method as recited in claim 80, wherein the equalization settings are
user-specified by specifying particular amplitude levels for a plurality of
different frequency ranges.

83. A method as recited in claim 80, wherein said method further comprises:

thereafter playing a particular one of the one or more media items on the
portable media player using the at least one equalization setting corresponding
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to the particular one of the one or more of the media items that have been
transferred from the host computer to the portable media player.

84. A method as recited in claim 75, wherein the media player includes a

5 media store and a player media database, and wherein the media item data is
stored in the media store and the media attribute data is stored to the player
media database.

85. A method for playing a media item on a media player, said method

10  comprising:

retrieving at least a portion of media information for the media item to be
played, the media information and media item data for the media item
previously being transmitted to and stored in the media player, the media
information including at least quality characteristics associated with the media

15 item;

configuring the media player in accordance with the quality
characteristics associated with the media item; and

thereafter playing the media item on the media player as configured.

20

_42.



WO 03/036541

112

PCT/US02/33332

1(}4 [100
PERSONAL
COMPUTER
MEDIA MEDIA
MANAGER /\/ PLAYER
) Z (
(106 108 102
FIG. 1
2%4 200
PERSONAL [
COMPUTER 202
MEDIA MANAGER
EDI MEDIA
[ PLAYER
206
MEDIA MEDIA
DATABASE \/Z\J DATABASE
] 212 )

(208

FIG. 2

<21O



WO 03/036541

PCT/US02/33332

2/12

300

@

DETECT MEDIA PLAYER CONNECTED |, 309
TO PERSONAL COMPUTER

SYNCHRONIZE MEDIA CONTENT
BETWEEN THE MEDIA PLAYER AND [~ 304
THE PERSONAL COMPUTER

FIG. 3



WO 03/036541 PCT/US02/33332

312

400

D

READ PLAYER MEDIA INFORMATION
FROM THE MEDIA DATABASE ON [~ 402
THE MEDIA PLAYER

COMPARE THE PLAYER MEDIA
INFORMATION WITH HOST MEDIA
INFORMATION FROM THE MEDIA

DATABASE ON THE HOST COMPUTER

~ 404

DETERMINE WHICH MEDIA ITEMS
TO COPY BASED ON THE ~ 406
COMPARISON INFORMATION

COPY THE DETERMINED MEDIA
ITEMS AND UPDATE THE — 408
APPROPRIATE MEDIA DATABASE(S)

FIG. 4




WO 03/036541 PCT/US02/33332

502 /' MEDIA

DEVICE
JUST 504
COUPLED / NO i j
TO BUS
OPERATE MEDIA
DEVICE AS MEDIA
PLAYER

PLACE MEDIA DEVICE
506 ™~ IN HARD DISK MODE

MEDIA
ATTRIBUTES
REQUEST

RETRIEVE MEDIA ATTRIBUTES OF MEDIA ITEMS
510 STORED ON THE MEDIA DEVICE

'

FORWARD THE MEDIA ATTRIBUTES TO HOST
512 COMPUTER

FIG. 5A



WO 03/036541 PCT/US02/33332

5/12

514 NEW
MEDIA
ITEMS

RECEIVED
?

STORE NEW MEDIA ITEMS AND ASSOCIATED

5{6\’ MEDIA ATTRIBUTES TO THE MEDIA DEVICE

REMOVE UNNEEDED MEDIA ITEMS AND
~ ASSOCIATED MEDIA ATTRIBUTES
518 FROM THE MEDIA DEVICE

PLAYLIST
UPDATE

RECEIVED
?

592 PRODUCE UPDATED PLAYLIST

STORE UPDATED PLAYLIST
524 —~ TO THE MEDIA DEVICE

FIG. 5B




WO 03/036541

6/12

600

NEW
DEVICE
ON

BUS
?

YES

SET-UP DEVICE AS FILE SYSTEM [~ 604

IS
DEVICE

PCT/US02/33332

MEDIA
DEVICE

NO

+ 6082

?

OTHER PROCESSING

REQUEST MEDIA ATTRIBUTES FOR

~ 610
MEDIA ITEMS ON THE MEDIA DEVICE

RECEIVE
MEDIA

ATTRIBUTES
?

COMPARE THE MEDIA ATTRIBUTES FROM
THE MEDIA DEVICE WITH MEDIA
ATTRIBUTES AT HOST COMPUTER

~ 614

END

FIG. 6A




WO 03/036541 PCT/US02/33332

7112

IDENTIFY MEDIA ITEMS ON
HOST COMPUTER THAT ARE NOT

616 ON MEDIA DEVICE

618

DOES
MEDIA
DEVICE
HAVE
CAPACITY
TO STORE
ALL THE
IDENTIFIED
MEDIA

ITEMS
?

NO l 620

LIMIT NUMBER OF
MEDIA ITEMS TO
BE STORED

SEND THE IDENTIFIED MEDIA ITEMS
AND ASSOCIATED MEDIA ATTRIBUTES
TO THE MEDIA DEVICE

|

SEND PLAYLIST TO THE MEDIA DEVICE

622

624

FIG. 6B



WO 03/036541 PCT/US02/33332

8/12
’{700
S702
Host Computer
718
714
~"1 Comm. |__1
Module 3704
7155/\
Management Comm.
] Module Module
A
7065
Play
4__
Module
MN—p Play
712 Module
M T 724 T
Y | Media
Media Database
Database
Media Player

FIG. 7




WO 03/036541

804
Y

806
)

810
—

9/12

802
— >

MEDIA
PLAYER

CONNECTED
?

RETRIEVE MEDIA PLAYER IDENTIFIER FROM THE
MEDIA PLAYER

COMPARE A SYNCHRONIZED DEVICE IDENTIFIER
WITH THE MEDIA PLAYER IDENTIFIER

808
MATCH NO

PCT/US02/33332

?

YES

SYNCHRONIZE MEDIA ITEMS BETWEEN THE HOST
COMPUTER AND THE MEDIA PLAYER

END

FIG. 8



WO 03/036541 PCT/US02/33332

10/12

900

S

902
EW MEDIA
DATA

RECEIVED
?

M STORE MEDIA TEM DATA TO MEDIA STORE

906 STORE MEDIA INFORMATION DATA ASSOCIATED
) WITH MEDIA ITEM TO MEDIA DATABASE

END

FIG. 9



WO 03/036541 PCT/US02/33332

1112

1000

1002
— >

PLAY

REQUEST
2

1004 RETRIEVE AT LEAST A PORTION OF THE MEDIA
"] INFORMATION FOR THE MEDIA ITEM TO BE PLAYED

-t

CONFIGURE MEDIA PLAYER IN ACCORDANCE WITH
1006__{  QUALITY CHARACTERISTICS OF THE MEDIA
INFORMATION

>]

STREAM MEDIA ITEM DATA TO OUTPUT DEVICE

1008
YES

QUALITY CHAR:
CHANGE




WO 03/036541 PCT/US02/33332

12/12
1100
1114 '{
SPEAKER
USER INPUT
DEVICE 111
1108 —
2 DISPLAY
CODEC
A T 110 T
PROCESSOR
1118
BUS INTERFACE <§>
1111
l l 81116
1106 1104
CACHE
FILE
SYSTEM
Y (STORAGE DISK)
RAM ROM |«
112; 1120S

FIG. 11



INTERNATIONAL SEARCH REPORT

Int ional Application No

PCT/US 02/33332

IPC 7

A. CLASSIFICATION OF SUBJECT MATTER

G06F17/60 GO6F13/40

According to International Patent Classification (IPC) or to both national classification and IPC

B, FIELDS SEARCHED

IPC 7

Minimum documentation searched (classification system followed by classification symbols)

GO6F G11B HO4N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5 835 732 A (KIKINIS DAN ET AL) 1-13,
10 November 1998 (1998-11-10) 17-20,
24 25,
28-37,
43,47,
43,
51-54,
68-76,84
Y abstract 55-67
column 1, 1ine 56 -column 2, Tine 45
column 3, line 8 - 1ine 13
cofumn 5, Tine 61 -column 6, line 8
column 6, 1ine 66 -column 7, Tine 13
column 8, line 62 -column 9, line 12
column 9, 1ine 31 - Tine 35
column 9, line 57 —column 10, line 2
column 11, Tine 9 - 1ine 44
A column 12, 1ine 40 - line 60 14-16,
21-23,
—f—

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A’ document defining the general state of the art which is not
considered to be of particular relevance

"E" eatlier document but published on or after the international
filing date

*L" document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

'O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but in the art
later than the priority date claimed

invention

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled

*&" document member of the same patent family

Date of the actual completion of the internationa) search Date of mailing of the international search report
20 February 2003 10/03/2003
Name and malling address of the ISA Authorized officer
European Paient Office, P.B. 5818 Palentlaan 2
_I[\lll_z 2280 HV Rijswijk
el. (+31-70) 340-2040, Tx. 31 651 epo nl, ing
Fax: (+31-70) 340~3016 Fantini, F

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

Int

ional Application No

PCT/US 02/33332

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relsvant to ¢claim No.

X J. MINIMAN: "Applian Software’s Replay
Radio and Player v1.02"

POCKETNOW.COM, ‘Online!

31 January 2001 (2001-01-31), XP002231931
Retrieved from the Internet:
<URL:http://www.pocketnow.com/reviews/repl
ay/replay.htm> ‘retrieved on 2003-02-19!

A the whole document
Y WO 01 33569 A (IOMEGA CORP)
10 May 2001 (2001-05-10)
abstract
page 3, line 21 - Tine 25
A page 7, line 1 - line 12
A COMPAQ, PAAD: "Personal Jukebox (PJB)"

PERSONAL JUKEBOX (PJB), ‘Online!

13 October 2000 (2000-10-13), XP002231932
Retrieved from the Internet:

<URL :http://research.compaq.com/SRC/pjb/>
‘retrieved on 2003-02-19!

the whole document

A EP O 982 732 A (SAEHAN INFORMATION SYSTEMS
INC) 1 March 2000 (2000-03-01)

abstract

column 2, 1ine 4 - 1ine 10

column 2, 1ine 26 - line 29

column 4, Tine 35 -column 5, Tine 33
column 11, Tine 20 - Tine 50

column 13, line 6 - 1ine 20

A EP 1 028 425 A (COMPAQ COMPUTER CORP)
16 August 2000 (2000-08-16)

abstract

column 2, Tine 28 - Tine 49

column 3, Tine 3 - 1ine 27

column 5, 1ine 9 - 1ine 50

column 7, Tine 42 - 1ine 49

-f—

26,27,
38-42,
44-46,
49,50,
77-83,85

1-13,
17-20,
28-32,
53,54,
68-76

14-16,
21-27,
33-52,
55-67,
77-85

55-67

1-54,
68-85

1-85

1-85

1-85

Form PCT/ISA/210 (continuation of second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

Int onal Application No

PCT/US 02/33332

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

A

EP 0 917 077 A (LUCENT TECHNOLOGIES INC)
19 May 1999 (1999-05-19)

column 1, Tine 43 - Tine 50

column 2, Tine 9 - 1ine 19

column 3, Tine 25 - Tine 33

column 5, Tine 48 —column 6, line 2

STEINBERG G: "SONICBLUE RIO CAR PRODUCT
REVIEW"
SONICBLUE RIO CAR PRODUCT REVIEW,

12 December 2000 (2000-12-12),
XP002189686
Retrieved from the Internet:
<URL:http://electronics.cnet.com/electroni
¢s/0-6342420-1304-4098389.htm1>

‘retrieved on 2002-02-08!
the whole document

1-85

1-85

Form FCT/ISA/210 (continuation of second sheet) (July 1992}




INTERNATIONAL SEARCH REPORT

Int

Jonal Application No

PCT/US 02/33332

Patent document

cited in search report

Publication
date

Patent family

member(s)

Publication
date

US 5835732 10-11-1998 AT 230503 T 15-01-2003
CN 1134757 A 30-10-1996
DE 69431964 D1 06-02-2003
EP 1267251 A2 18-12-2002
EP 0746822 Al 11-12-1996
JP 9504397 T 28-04-1997
Wo 9512168 Al 04-05-1995
us 5634080 A 27-05-1997
us 5600800 A 04-02-1997
us 5579489 A 26-11-1996
us 5590382 A 31-12-1996
us 5522089 A 28-05-1996
us 5628031 A 06-05-1997
us 5689654 A 18-11-1997
us 5537343 A 16-07-1996
us 5708840 A 13-01-1998
us 5615393 A 25-03-1997
us 5793957 A 11-08-1998
us 5812870 A 22-09-1998
us 5721837 A 24-02-1998
US 2001008000 Al 12-07-2001
us 5692199 A 25-11-1997
us 5799068 A 25-08-1998
WO 0133569 10-05-2001 AU 1335401 A 14-05-2001
Wo 0133569 Al 10-05-2001
EP 0982732 01-03-2000 CN 1254877 A 31-05-2000
EP 0982732 Al 01-03-2000
JP 2000105598 A 11-04-2000
KR 2000017494 A 25-03-2000
EP 1028425 16-08-2000 US 6332175 Bl 18-12-2001
EP 1028425 A2 16-08-2000
JP 2000293198 A 20-10-2000
KR 2000058017 A 25-09-2000
EP 0917077 19-05-1999 US 6034621 A 07-03-2000
EP 0917077 A2 19-05-1999
JP 11252666 A 17-09-1999

Form PCT/ISA/210 (patent family annex) (July 1692)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

