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In a distributed or multi-user system, It is possible for a user to try to access a media file that is not optimal for the user's purposes.
In other words, the best quality version of some source material might not be the most optimal version for all users. For example,
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(57) Abrege(suite)/Abstract(continued):

some users might use less network bandwidth if they used lower resolution video data. User context information Is used to limit
which versions of a source may be provided to a user that requests the source. The system Interprets the user context information
to provide the best quality version of the source for the user's purposes. Example user context information may include a specified
working resolution and/or a specified target resolution for the user. The context information may be specified for the user or may be
specified for a group of users, location of the user or other characteristic related to the user, from which the user in turn inherits the
context information. User context information may include an identifier of an application being used by an individual. The user

context information also may indicate whether the user may receive media files with data at resolutions higher than or lower than
the specified resolutions.
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ABSTRACT
In a distributed or multi-user system, it is possible for a user to try to access a media file that is
not optimal for the user’s purposes. In other words, the best quality version of some source
material might not be the most optimal version for all users. For example, some users might use
less network bandwidth if they used lower resolution video data. User context information is
used to limit which versions of a source may be provided to a user that requests the source. The
system interprets the user context information to provide the best quality version of the source
for the user’s purposes. Example user context information may include a specified working
resolution and/or a specified target resolution for the user. The context information may be
specified for the user or may be specified for a group of users, location of the user or other
characteristic related to the user, from which the user in turn inherits the context information.
User context information may include an identifier of an application being used by an individual.
The user context information also may indicate whether the user may receive media files with

data at resolutions higher than or lower than the specified resolutions.
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USING USER CONTEXT INFORMATION TO SELECT MEDIA FILES FOR A USER IN A
DISTRIBUTED MULTI-USER DIGITAL MEDIA SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of priority to U.S. provisional patent application ser.
no. 60/925,615, filed 21 April 2007 and entitled “Using User Context Information to Select
Media Files for a User in a Distributed Multi-User System for Editing Digital Media”, the

contents of which are incorporated herein by reference.

BACKGROUND
[0002] In a distributed system for editing digital media, it 1s useful to have an index that
indicates which media is accessible to users of the system. Such indexing typically is performed
by identifying media files among the computer data files that are accessible to the system. Any
identified media files then are indexed. The index is usually accessed by requesting some
identified source material, and the media file containing a version of the source material 1s
provided. A user’s application typically requests the source, and the best quality version of the

source material available in the system is provided to the user.

SUMMARY
[0003] In a distributed multi-user system, it is possible for a user to try to access a media file
that is not optimal for the user’s purposes. In other words, the best quality version of some
source material might not be the most optimal version for all users. For example, some users

might use less network bandwidth if they used lower resolution video data.

[0004] User context information is used to limit which versions of a source may be provided to
a user that requests the source. The system interprets the user context information to provide the
best quality version of the source for the user’s purposes. Example user context information may
include a specified working resolution and/or a specified target resolution for the user. The
context information may be specified for the user or may be specified for a group of users,
location of the user or other characteristic related to the user, from which the user in turn inherits
the context information. User context information may include an identifier of an application

being used by an individual. The user context information also may indicate whether the user
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may receive media files with data at resolutions higher than or lower than the specified

resolutions.

[0005] If two resolutions are specified, such as a working resolution and a target resolution,
then the user can be informed of the availability of both resolutions. For example, if an
individual is editing a video program using media files at specified working resolutions, it might
be helpful to communicate to the individual if the target resolution, i.e., the resolution in which
the video program ultimately will be delivered, is available in the system. The unavailability of
material at the specified working or target resolutions may prompt other operations to be
performed by the system, such as retrieval of the unavailable material from an archive or the

generation of the unavailable material from existing material.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Fig. 1 is an example block diagram of a system that accesses an index database using
user context information.
[0007] Fig. 2 is an example block diagram of an index lookup using working and target

resolution information.

DETAILED DESCRIPTION

[0008] Referring now to Fig. 1, a block diagram of an example distributed multi-user media
system 100 for collaborative managing and editing digital media will now be described. Digital
media includes, but is not limited to, video data, sound data, image data and animation data.
Herein, video 1s used as an example of such media data. A user may be an individual user of an
application, or an application itself. Such a system 100 may have multiple applications on
multiple computers that are interconnected through a computer network to storage 102 for media
files. A video application 104 is representative of such a computer with such an application.
Video application 104 may comprise, for example, an archiving application or an editing
application, such as the MEDIA COMPOSER™ editing system sold by Avid Technology, Inc.
However, the invention 1s not limited to any particular applications, or configuration of

computers, networks and storage.
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[0009] A media indexer 106 maintains an index of the media files in the storage 102. A media
indexer may reside on a computer for indexing local storage attached to that computer, and/or
one or more media indexers may index shared storage. A media indexer maintains an index 108
that associates metadata about the media data with the name (e.g., the path and filename) of a
media file that includes that media data. The metadata also may be stored in the media file.
Such metadata may include, for example, an indication of a source from which the media was
obtained, such as a tape name, a range of data from the source, such as start and stop time codes
in the source, and an indication of the quality of the media data. In the process of indexing a
media file, any metadata included in the media file is extracted from the media file or generated
and stored in the index along with the name of the media file. Example indexes for media files

are described in U.S. Patent 5,267,351 and U.S. Patent 6,157,929, which are hereby incorporated

by reference.

[0010] In one example, the index separates information concerning the specifics of a piece of
digitized media, information specific about the source material the media was derived from, and
information concerning the connection of media data to those requesting or needing access to it.
Specifically, three groups of information that may be distinctly separated from each other are:
[0011] (a) information concerning physical source mediums may indicate which sets (or
subsets) of physical source material are equivalent, or make correlations in the labeling ot certain
segments of the source material (example: film edge numbers equivalenced (i.¢., correlated with
time code);

[0012] (b) information about the specific digitized media as to the type of media, the length of

the data, the range on the source the media represents and the locations of such media resources;

and

[0013] (c) information concerning the binding of the media data to the requesters of media.
Binding of media resources to those in need of the media is not typically made until the request

for the media is made, and the fulfillment of the request may change depending on the media

available at the time of the request.

[0014] An index may be maintained as a multidimensional database. For example, the
database may be a table of “media slots” where each media slot corresponds to a time span and a

quality. This database permits a search of whether a media file is available that corresponds to
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specified metadata, such as specified time span of a source and a specified quality. The database
may be implemented to perform federated and chained searches. More details of a media

indexing system also are provided in pending U.S. Patent Application 10/407,711 (PG. Pub. No.
20040199507), which is also hereby incorporated by reference.

[0015] To maintain such an index, a media indexer monitors activity on any storage location
with which it is associated. How the monitoring is performed depends on the operating system
and file system that manages the storage locations and how the indexer can communicate with
the operating system and file system. For example, this monitoring of local storage on a
Windows platform may be performed by registering a process for the indexer to receive
notifications of changes from the Windows file system. This mechanism 1s called the
ReadDirectoryChangesW application programming interface (API) in the Windows operating
system. For remote storage using the Windows operating system, a similar mechanism may be
used, called the FindFirstChangeNotification and FindNextChangeNotification APIs 1n the
Windows operating system. In such an embodiment, any additions, deletions or other
modifications to files in the designated storage locations cause a notification to be sent to the
media indexer, which in turn updates its index. Other ways to perform such monitoring include
having the indexer periodically poll or scan the file system for information to detect changes, or
to have the operating system provide a form of notification through an interrupt or event to be
processed. The index then can be accessed by any of a number of applications in the same

manner as conventional indexes.

[0016] Because there may be many different types of media data and thus media files, a plug-
in architecture may be used to allow for specification of new types of media files. Such a
structure, herein called a table adapter, is provided for this purpose. A table adapter extracts the
media metadata from the media file, in whatever form it may be, and then “adapts” it to structure
of the database stored by the media indexer. This architecture permits any media file type to be

indexed so long as a specific table adapter for the media file type is created.

[0017] The media indexer assists a quality management engine (QME) 110 1n allowing a

variety of media management functions to be performed. Example media management functions
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include, but are not limited to purging media, finding master clips and sequences associated with

media, and navigation of metadata and media data relationships.

[0018] When an application such as video application 104 needs a media file, 1t accesses the
index database 108 through QME 110. In one embodiment QME 110 resides local to, and may
even be an integrated module of, video application 104. In other embodiments, QME 110 1s
remote from video application 104, and may provide quality management services to multiple
video applications in the distributed media authoring system. The application 104 indicates the
source for which it is requesting a media file. The source may be, for example but not limited to,
a tape name for a video tape from which a media file may have originated, or some other unique

identifier used in the system to identify a source from which a media file may have originated.

[0019] The identifier of the source typically 1s used in an editing system to refer to media
information being edited. In the editing system, an audiovisual program or other media
composition typically is defined by a combination of one or more sequences, with each sequence
having one or more of segments of media information, where each segment 1s defined by a
portion of media information from a source. The portion of media information typically 1s
defined by a start time and a duration or stop time within the source. With the system shown 1n
Fig.1, the identification of the source for a segment is used to dynamically link or relink the best

quality media data from among available media files to the defined segment.

[0020] In particular, given a source identifier and a specified portion within 1t, the quality
management engine accesses the index database 108 to determine what media files are available.
The set of available media files can be filtered by per-user context information 114. The
identities of the available media files that also match the user context information are provided to
the application 116. Other related information also may be provided to the application, such as
metadata associated with the media files and/or an indication of whether there is no media file

available that matches the user context information. The application then dynamically links or

relinks any references to the source material in its media composition to the indicated files.
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[0021] User context information is interpreted to provide the best quality version of the
available media files for a source for the user’s purposes. The user context information may
include parameters related to the quality of the media data such as sample rate, sample bit depth,
encoding format, image or raster size, aspect ratio, frame or field rate, field format (progressive

or interlaced), compression format, color format (RGB, YUYV, etc.), etc.

[0022] As one example, a group of editors that generate rough cuts of stories may have user
context information that specifies that DV25 compressed, standard definition video information
is the best quality for them to use. When these editors request video data, the system provides
DV25 material to their application. An archiving application may have user context information
that specifies that it should receive uncompressed high definition video information. When the
archiving application receives a request to archive a media composition, it receives
uncompressed high definition video information to relink to the composition to generate the

archive version of the composition.

[0023]  As another example, user context information may include a specified working
resolution and/or a specified target resolution for the user. A working resolution is the encoding
format used by the application for when the user is, for example, browsing or editing a video
program. The target resolution is the encoding format used by the application or some other
application for when the user is, for example, distributing the completed video program to a

DVD, the internet, a playback device, another editor or other destination.

[0024] The context information may be specified for the user or may be specified for a group
of users, location of the user or other characteristic related to the user, from which the user in
turn inherits the context information. For example, all editors in a group of editors at one

location may have the same working and target resolutions set by an administrator for the group.

[0025] User context information may include environment information 1n addition to media
quality specifications. For example, user context information may include an identitier ot the
application being used by the user, access rights, bandwidth of available network connections,

and media proximity (whether there 1s a preference for locally stored files or files on shared
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storage). The user context information also may indicate whether the user may receive media

files with data at resolutions higher than or lower than the specified resolutions.

[0026] Referring now to Fig. 2, an example block diagram of an index lookup using working
and target resolution information is shown. In this example, the QME 110 that access the index
108 receives an indication of a working resolution 204, a target resolution 206 and indications
202, 208 of whether the user may receive media files with data at resolutions higher than or
lower than the specified resolutions. The QME 110 can identify available data files, and also
provide an indication 210 of the availability of target resolution files, and an indication 212 of
the availability of working resolution files. If two resolutions are specified by the user context
information, such as a working resolution and a target resolution, then the user can be informed
of the availability of both resolutions. For example, if an individual is editing a video program
using media files at specified working resolutions, it might be helpful to communicate to the
individual if the target resolution, i.e., the resolution in which the video program ultimately will
be delivered, is available in the system. In such an instance, in a graphical user interface for the
application, a timeline view of the video program being edited may highlight a portion of a clip
for which a media file at a target resolution is not available. The individual may continue to
work if the media file at the working resolution is available, but the individual may benefit in
knowing whether the media file at the target resolution is unavailable. Actions could be initiated

to make 1t available.

[0027] The unavailability of material at a resolution specified by the user context information,
such as at the specified working or target resolutions, may prompt other operations to be
performed by the system. One operation that could be performed is the retrieval of the
unavailable material from an archive. Alternatively, the system could generate the unavailable

material from existing material through a transcoding process.

[0028] The various components of the system described herein may be implemented as a
computer program using a general-purpose computer system. Such a computer system typically
includes a main unit connected to both an output device that displays information to a user and

an input device that receives input from a user. The main unit generally includes a processor
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connected to a memory system via an interconnection mechanism. The input device and output
device also are connected to the processor and memory system via the interconnection

mechanism.

[0029] One or more output devices may be connected to the computer system. Example
output devices include, but are not limited to, a cathode ray tube (CRT) display, liquid crystal
displays (LCD) and other video output devices, printers, communication devices such as a
modem, and storage devices such as disk or tape. One or more input devices may be connected
to the computer system. Example input devices include, but are not limited to, a keyboard,
keypad, track ball, mouse, pen and tablet, communication device, and data input devices. The
invention is not limited to the particular input or output devices used in combination with the

computer system or to those described herein.

[0030] The computer system may be a general purpose computer system which 1s
programmable using a computer programming language, such as “C++,” Visual Basic, JAVA or
other language, such as a scripting language or even assembly language. The computer system
may also be specially programmed, special purpose hardware. In a general-purpose computer
system, the processor is typically a commercially available processor, such as various processors
available from Intel, AMD, Cyrix, Motorola, and IBM. The general-purpose computer also
typically has an operating system, which controls the execution of other computer programs and
provides scheduling, debugging, input/output control, accounting, compilation, storage

assignment, data management and memory management, and communication control and related

services. Example operating systems include, but are not limited to, the UNIX operating system

and those available from Microsoft and Apple Computer.

[0031] A memory system typically includes a computer readable medium. The medium may
be volatile or nonvolatile, writeable or nonwriteable, and/or rewriteable or not rewriteable. A
memory system stores data typically in binary form. Such data may define an application
program to be executed by the microprocessor, or information stored on the disk to be processed

by the application program. The invention 1s not limited to a particular memory system.
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[0032] A system such as described herein may be implemented in software or hardware or
firmware, or a combination of the three. The various elements of the system, either individually
or In combination may be implemented as one or more computer program products in which
computer program instructions are stored on a computer readable medium for execution by a
computer. Various steps of a process may be performed by a computer executing such computer
program instructions. The computer system may be a multiprocessor computer system or may
include multiple computers connected over a computer network. A system such as described
herein may be designed as separate modules of a computer program, or may be separate
computer programs, which may be operable on separate computers. The data produced by these

components may be stored in a memory system or transmitted between computer systems.

[0033] Having now described an example embodiment, it should be apparent to those skilled
in the art that the foregoing is merely illustrative and not limiting, having been presented by way
of example only. Numerous modifications and other embodiments are within the scope of one of

ordinary skill in the art and are contemplated as falling within the scope ot the invention.

[0034] What 1s claimed 1s:
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CLAIMS
A computer-implemented system for managing access to media files in a distributed

media system, comprising:

a quality management engine having access to an index database that indexes
media files available to the distributed media system; and

one or more users providing requests for media files to the quality management
engine, wherein a request includes an indication of one or more sources;

wherein the quality management engine identifies, from the index database,
available media files for the one or more sources, and provides, to the one or more users
requesting the one or more sources, identities of the available media files that match a

quality determined from respective user context information for the one or more users.

The computer-implemented system of claim 1, wherein the user dynamically links
references to the one or more sources to the available media files identified by the quality

management engine.

The computer-implemented system of claim 1, wherein:
the user context information includes a multiple resolutions suitable for the one or

more users; and
the quality management engine identifies the availability of media files in each of

the multiple resolutions.

The computer-implemented system of claim 1, wherein, if a media file is unavailable for
the one or more requested sources, the unavailable material is retrieved from an archive

in order to make it available to the one or more users.

The computer-implemented system of claim 1, wherein, if a media file is unavailable for
the one or more requested sources, the unavailable material is generated from existing

media files in order to make it available to the one or more users.

- 10 -
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The computer-implemented system of claim 1, wherein the user context information
includes at least one characteristic selected from the group consisting of an indication

whether media files with higher than or lower than the resolution of the media files
associated with the one or more requested sources are acceptable to the one or more

users, user environment information, and media quality parameters.

The computer-implemented system of claim 1, wherein at one of the one or more sources

comprises a media file origin identifier and a specified portion of the source.

A computer-implemented method for managing access to media files in a distributed
media system, comprising the steps of:

providing access to an index database that indexes media files available to the
distributed media system;

receiving requests from one or more users for media files, wherein a request
includes an indication of one or more sources;

identifying, from the index database, available media files for the one or more
sources, by matching a quality determined from user context information for the one or
more users; and

providing to the one or more users requesting the one or more sources, identities

of the available media files that match the determined quality.

The computer-implemented method of claim 8, further comprising dynamically linking

references to the one or more sources to the available media files identified.

The computer-implemented method of claim 8, wherein:

the user context information includes a multiple resolutions suitable for the one or
more users; and

identifying available media files further comprises identifying the availability of

media files in each of the multiple resolutions.

.11 -
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The computer-implemented method of claim 8, further comprising, if a media file is
unavailable for the one or more requested sources, retrieving the unavailable material

from an archive.

The computer-implemented method of claim 8, further comprising, if a media file is
unavailable for the one or more requested sources, generating the unavailable material

from existing media files.

The computer-implemented method of claim 8, wherein the user context information
includes at least one characteristic selected from the group consisting of an indication
whether media files with higher than or lower than the resolution of the media files
associated with the one or more requested sources are acceptable to the one or more

users, user environment information, and media quality parameters.

A computer program product, comprising:

a computer readable medium;

computer program instructions stored in the computer readable medium that,
when executed by a computer, instruct the computer to perform a method for managing
access to media files in a distributed media system, comprising the steps of:

providing access to an index database that indexes media files available to the
distributed media system;

receiving requests from one or more users for media files, wherein a request
includes an indication of one or more sources;

identifying, from the index database, available media files for the one or more
sources, by matching a quality determined from user context information for the one or
more users; and

providing to the one or more users requesting the one or more sources, 1dentities

of the available media files that match the determined quality.

-12 -
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15.  The computer program product of claim 14, wherein the computer program instructions
further instruct the computer to dynamically link references to the one or more sources to

the available media files 1identified.

16.  The computer program product of claim 14, wherein the computer program instructions
further instruct the computer to retrieve the unavailable material from an archive, if a

media file is unavailable for the one or more requested sources.

17.  The computer program product of claim 14, wherein the computer program instructions
further instruct the computer to generate the unavailable material from existing media

files if a media file is unavailable for the one or more requested sources.

Smart & Biggar
Ottawa, Canada
Patent Agents

- 13 -
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