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Likewise, 1f the TCP connection fails 250 to retrieve a

frame 235 then an attempt to establish a HTTP connection 225
is made. Alternatively, more than one attempt to establish a
TCP connection will be made. Further attempts to establish a
connection are made with progressively narrower transports
until the transport mode with a narrowest acceptable
bandwidth has been reached. For example, a HTTP connection.
Attempts to establish this transport mode will be continue
until a connection is established, 240/255. At this point it
is assumed that the server is down or the network has
failed. When the server comeg up or the network improves,
video will begin streaming once the connection has been
established. In an alternative embodiment, the transport
mode with the narrowest acceptable bandwidth will be
attempted a specified number of times.

Once a succesgsful video connection has been established
and an audio format has been selected, an audio connection
will be made and display the data will begin 260.

If at any point a connection fails 265, a connection
will be attempted:with the next bandwidth, for example from
UDP to TCP. While in the alternative transport mode, the
mode with a lower bandwidth, periodic attempts to establish
a connection with the original transport will be made. No

user intervention is needed during operation of the method.
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Alternatively, if the connection is maintained, the
datagram frame counter is incremented 280. A request is then

made for the next packet based on the frame counter value
from the server. The steaming video data will continue until
the client terminates the connection with the server.

If displaying a stream on-demand, the client is given
the ability to fast forward, rewind, and jump to arbitrary
parts of the stream. A clock is also displayed indicating
the current location in the stream. The client initially
sends a query to the server requesting the length of the
gtream in frames. Proceeding with each frame, the server
sends the frame number, allowing the client’s clock to
remain accurate regardless of the speed of the{gtream. When
the user wishes to fast forward, rewind, or jump to a
specific location in the stream, it sends a request with the
degired target frame number to the servér. The server
responds by seeking to the requested frame number and
streaming from there. All other functions of rate adaption
and protocol selection operate as normal.

An advantage to the present invention, related to the
client’s ability to move on the stream, is error resilience.
That is, since each video frame is independent, if an error
occurs in a frame the invention can either attempt to fix
the error or drop the frame. When a frame is dropped, the

invention requests the next frame and preserves the
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continuity of the video and/or audio display. This is
egspecially advantageous in devices having limited processing
power, and thexefore, lacking the resources to fix errors.

Having described the role of the client above, the
method will described in reference to various types of
capture. Other types of capture may also be implemented in
the present invention.

The server may capture a thread 305 from a specified
source, e.g., a local capture card. Example of a local
capture card include the SunVideoPlus Osprey and the
Sunvideo (sun) capture board. In this instance, the server
makegs use of native Solaris threads to achieve rate-adaptive
connections to the clients. A thread is a placeﬁolder
information associated with a single use of a program that
can handle multiple concurrent users. From thé program's
point-of-view, a thread is the information needed to serve
one individual user or a particular service request. IE
multiple users are using the program or concurrent requests
from other programs occur, a thread is created and
maintained for each of them. The thread allows a program to
know which usexr ig being served as the program alternately
gets re-entered on behalf of different users. One way thread
information is kept is by storing it in a special data area
and putting the address of that data area in a register. The

0SS always saves the contents of the register when the
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program is interrupted and restores it when it gives the
program control again.

On startup, the server creates two threads which
capture video 300 and audio 400 from the specified source.
The server places the captured data 310 into a shared area
of memory 315 which is accessible to all other threads
within the server. Other threads are created which accept
incoming requests for each transport type. These incoming
requests for each client are handled as part of a non-
blocking loop. Each transport type is handled differently.

For example, for UDP video 325 connections, the non-
blocking loop accepts and services connections. Since UDP is
“connectionless,” there is no need to maintain a persistent
connection to the client and each client connection is
really a request for a single frame. The thread receiveé a
single byte datagram from a client 340, immediately
retrieving 355 and sending 370 back the frame currently
stored in the shared memory segment 315. A datagram isg a
self-contained, independent entity of data carrying
sufficient information to be routed from the source to the
destination computer without reliance on earlier exchanges
between this source and destination computer and the
transporting network. This process continues indefinitely.

Since sending a UDP datagram is a non-blocking

operation, the server need only have one thread. Thus, the
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amount of CPU time and memory required from UDP is
drastically less than that needed for other connections.

Another example is TCP connections 330. The server
waits for a new connection to be established with a client
345. A non-blocking loop accepts incoming requests. The
client corxresponding to the reguests are arranged in a
connection pool list. Since TCP is a connected protoccl, an
independent thread is then created to service 360 each
client. The service threads act like the UDP thread,
awaiting 375 a single byte (request) from the client, the
requested frame is retrieved 385 by the server from the
shared memory 315. The retrieved frame is then sent 390 to
the client.

The above two examples are rate adaptive solutions. By
allowing the clients to control the flow of video frames
rather than simply pushing each frame to each client as it
is captured, data bottlenecks typically associated with
streaming media over the Internet are eliminated.

As an illustration, two desktop PCs are connected to a
server. The first by 100Mbps Ethernet, the second by a
28.8Kbps dialup Internet connection. The 100Mbps machine
will receive video at the rate it is captured, up to 30fps.
The rate of speed of the video is due in great part to the
available bandwidth, the 100Mbps sends out frame requests to

the server fast enough to allow for a 30 fps stream.
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However, the 28.8Kbps machine reguires more time to receive
each frame and therefore sends out frame requests less
frequently. Thus the rate of speed is about 3 to 4fps, and
both machines will be at the same place in the stream. The
illustration method of the present invention accomplishes
this through client side requests for current frames. These
reqguests may or may not be for the next seguential frame.
Comparing the machines, the 100Mbps machine will show a
higher quality wvideo, while the 28.8Kbps machine will appear
to be skipping frames in order to maintain a real time
stream.

This approach has several advantages over conventional
streaming methods. Current methods require re—éncoding the
video at several frame rates in order to support users with
different bandwidth availability. The user is also required
to select a rate beforehand that is appropriate for their
connection. In contrast, the illustrative method according
to the present invention needs only one rate of capture and
encoding. A user no longer needs to know anything about
their network bandwidth. The user will connect to the stream
at a rate which adapts itself to the environment.
Additionally, degraded network conditions will not create a
bottleneck and will not cause the stream to fall behind real
time, rather the frame rate will decrease and more frames

will be skipped. When conditions improve, so will the frame
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rate. Further, this approach will take advantage of high-
bandwidth consumer access devices, such as xDSL and 38GHz
wireless connections without any changes or updating the
gerver of client.

Other transport modes are supported by the invention,
for example, HTTP 335. HITP is a one-way protocol and thus
cannot perform true rate adaption. It is included for
clients that do not have UDP, TCP, or another transport
available to them. This may be due to a network firewall, or
a packet filter for example. Further, some Internet Service
Providers (ISP) may not support connections on certain
ports, or not support UDP at all. HTTP connections are
achieved through the use of an external program which is
activated by a web server 500, e.g. common gateway interface
(CGI). A main server creates one thread to accept and
service connections from this external program via local
UNIX domain sockets and UDP 505. Although UDP is used here,
it isg only for local redirection of frames from the main
gserver to the CGI. The server waits for a CGI regquest 350.
The CGI reguests frames at a steady rate from the main
server 510. As the main server retrieves frames 365 from the
shared memory 315, the frames are re-broadcast to the client
380 back through the web server 520 via HTTP. To avoid

bottlenecks, from the audio push 525, this transport mode

-22~

IPR2022-01227
EXHIBIT 1003 - PAGE 02037



10

15

20

25

WO 01/080558 PCT/US01/40452
transmits 380/515 at a default rate of 1lfps in oxrder to
remain real time regardless of available bandwidth.

Another capture can be from a local file which is
looped. This method obtains video and audio data from a
single file that has been pre-encoded from a capture board
and stored on the server. It operates exactly as above and
uses the exact same thread structure. Data is read in from
the specified file and placed into the shared memory
segments at the rate it was encoded. When the end of the
file is reached, it re-starts from the beginning.

Still another capture can be had from a local file on-
demand. This method deals with more than one source of
audio/video data being sent to all clients. Each client
needs its own unique copy of the server which then acts as
described above using the requested file. This is
accomplished by creating another layer of threads which
create entire server sets of threads for each client. While
this creates a high amount of overhead, the data is being
delivered in an compressed and encoded state, therefore it
is not necessary to make deliveries in real time. In
addition, the server returns the number of frames in the
stream to the client as well as the frame number of each
frame sent, therefore, the client’s clock remains accurate.
The gerver also receive requests from the client indicating

that it wishes to jump forward of backward to a specific
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frame, the server seeks to this location in the file and
continues streaming.

Yet another capture is from a remote IP address,
according to this method the server receives data from
another server 6n a remote machine. The remote machine may
be located anywhere on the network that is accessible from
the local machine’s network. The local server acts as a
single client to the remote server, and pulls a stream from
the remote server in the same rate-adaptive fashion as the
Java client. The local server then places the data into its
shared memory buffers, and re-broadcasts it as if it were
being captured locally. All other functions of the local
server operate as normal.

Because the local server is acting as a regular client,
it does not matter how the remote server is captures data,
it can be from any of the methods described above. It can
even be capturing its data from another remote server,
allowing for server chains to be created that, for example,
re-broadcast a source feed on different networks.

Like video 300, audio data 400 may be transported by
the methods described above: UDP 440, TCP 445, and HTTP 450.
However, it is pushed data. As new audio data is captured
410, it is immediately sent out to all clients 430. This
allows for a steady audio stream which Will inherently be in

sync with the wvideo played in real time according to the
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invention. The server also attempts to adapt the streamed
audio to the clients available bandwidth. This is
accomplished by the server making available multiple types
of audio simultaneously, for example, raw uncompressed 410,
Global System for MoEile communication (GSM) encoded audio
415, and G.728 encoded audio 420 (G728 is specified in ITU-T
recommendation G.728, "Coding of speech at 16Kbit/s using
low-delay code excited linear prediction") . Uncompressed
audio 410 occupies 64k of bandwidth, G.728 420 occupies
16Kbps of bandwidth, and GSM 415 occupies 13Kbps of
bandwidth. The client times the amount of time between two
frames 265, for example, the second and third frames, and
based on this time selects the appropriate available audio
format 270. The server creates a thread 435 to accept
incoming audio connections via each of the available
transport modes: UDP 440, TCP 445, and HTTP 450. The server
waits for a new connection 455 a, b, ¢ to be established by
a client. Upon connection, the client sends preferred audio
Format information to the server 460 a, b, c¢. The server
then createg a service thread 275/465 a, b, ¢, for the
client which delivers audio in the requested format. These
service threads wait for a signal from the corresponding
audio encoding thread 470a, b, ¢, that more audio has become
available. The server retrieves audio data from a selected

buffer 475a, b, c, then the selected buffer is sent to the
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client 285/480a, b, c¢, and immediately wait for another
signal 470a, b, c¢. HTTP connections will automatically
default to the lowest bandwidth signal, since a degraded
connection is assumed.

Advantageously, the system and method according to an
illustrative embodiment of the invention functions in low
bit rate environments, at about 9.6 Kbps, and suffers no
degradation even during a transmission over a 14.4 Kbps
network. Theoretically there ig no upper bound as the
system utilizes an adaptive bandwidth method. That is, the
gsystem scales the data stream to the available bandwidth so
that as bandwidth increases the stream rate will increase
accordingly. The flow of data from the sexrver to the client
is intelligently managed so as to completely eliminate
network bottlenecks traditionally asscciated with streaming
media. This is especially beneficial in wireless
environments where available bandwidth may be limited or
inconsistent. The end user is allowed to receive multimedia
data without fore knowledge of the available bandwidth while
maintaining a real-time stream. This also frees the content
provider from having toc provide multiple media streams to
accommodate differing connection speeds. In order to control
the drain of the server’'s network capacity, the system and

method provides for a cap. The cap is utilized by the server
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to restrict usage of the stream to maintain the integrity of
the server’s network.

Having described preferred embodiments of a system
and method for multimedia streaming, it is noted that
modifications and variations can be made by pergons skilled
in the art in light of the above teachings. It is therefore
to be understood that changes may be made in the particular
embodiments of the invention disclosed which are within the
scope and spirit of the invention as outlined by the
appended claims. Having thus described the invention with
the details and particularity required by the patent laws,
what ig claimed and desired protected by Letters Patent is

set forth in the appended claims.
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WHAT IS CI.ATMED TIS:

1. A method for streaming video data over a network
in real time, comprising:

initializing a transport mode for the video data;

gsending from a client to a server a data request for a
single frame of video data;

retrieving the single frame from a memory at the
server; and

sending the wvideo data to the client.

2. The method for streaming video in Claim 1, wherein
the steps of sending a data request for a single frame from
the client to a server, retrieving the video data from a
ghared memory, and sending the retrieved video data to the

client, are repeated for each video frame.

3. The method for streaming video as in c¢laim 2,
wherein said each video frame is processed for display

independently from processing of another video frame.

4. The method for streaming video in Claim 1, wherein
the step of initializing further comprises:
determining a list of available transport modes for the

client;
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determine incompatibilities between the available
transport modes and software;
choosing a transport mode from the list; and
initializing parameters of the transport mode at the

client for client control of video gtreaming.

5. The method for streaming video in Claim 4, wherein
the step of initializing is performed by a client
application which is capable of running in different

operating systems.

6. The method for streaming video in Claim 4, wherein
the step of initializing is performed by a client embedded

in a web page.

7. The method for streaming video in Claim 6, wherein
the client embedded in the web page is chosen from one of a

common gateway interface and an active server page.

8. The method for streaming video in Claim 1, wherein

the transport mode ig chosen from the group consisting of a

UDP, a TCP, and a HTTP.
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S. The method for streaming video in Claim 1, wherein
storing video further comprises:
capturing a thread from a specified source; and
gtoring the captured thread in the server’s shared area

of memory.

10. A storage medium having a stored program which is
executable by a processor for causing the processor to
perform method steps for streaming video communication, the
method steps comprising:

requesting a packet representing a single datagram from
a server over a communication network;

receiving a requested packet;

processing and displaying said requested packet;

incrementing a datagram frame counter;

requesting a next packet based on the frame counter
value.from the server; and

asynchronously processing and displaying said next

packet when received.
11. The method of claim 10, wherein communications

between said processor and said server is by Wireless

Application Protocol (WAP).
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12. The method of claim 10, wherein said server is

accessed by said processor wvia HTTP.

13. The method of claim 10, wherein said packet

representing a datagram is JPEG encoded.

14. The method of claim 10, wherein said step of
asynchronously processing and displaying is independent of
data from said step of procesging and displaying said

requested packet.

15. An apparatus for communicating streaming video
data between a plurality of users and a server connected by
a communication network, comprising:

a stored program executable by a processor in said
server for causing the server to: receive requests for
individual datagrams from the plurality of users; and

forwarding individual datagrams in response to each
request to the user making the request at a rate based on

available bandwidth of the user making the request.

16. The apparatus according to claim 15, wherein said

plurality of users are wireless mobile devices.
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17. The apparatus according to claim 15, wherein said

server is accessible wvia HTTP.

18. The apparatus according to claim 15, wherein the

datagrams are JPEG encoded.
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(57) Abstract: Method and system for uploading, managing and delivering digital content, including streaming media. The system
according to one embodiment allows receives digital content from the client (102), assigns a stream identifier (ID) to the content
and stores the content. The client is given a playlist uniform resource locator (URL) for publishing on its web site (610), the URL
including the stream ID. Activation of the URL by an end user (104) causes the stream to be served to the end user, without the
client receiving or providing an indication of the specifics of where the content was stored. An embodiment of the present invention
provides a systcm and mcthod that permit clients to actively manage their content, including defining logical folders and subfolders
containing item(s) of the content and defining logical stream groups, containing items of the content.
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METHOD AND SYSTEM FOR MANAGING DIGITAL CONTENT,
INCLUDING STREAMING MEDIA

CROSS REFERENCE TO RELATED APPLICATIONS

[001] This application is a continuation-in-part of, and claims the benefit of, United
States Provisional Application No. 60/263,058, filed on January 18, 2001, for METHOD

AND SYSTEM FOR MANAGING STREAMING MEDIA, hereby incorporated by

reference.
BACKGROUND OF INVENTION
1. Field of the Invention
[002] The present invention relates generally to a method and system for providing

digital content via the Internet and, more particularly, to a method and system for allowing
clients to up-load, manage, and deliver streaming media content via the Internet.

2. Description of Related Art

[003] With the advent of the Internet and the World Wide Web, an industry has
developed around the delivery of digital content, such as streaming media content. By way
of example, streaming media may be used for any of a number of purposes, including
entertainment, distance learning and corporate purposes. Entertainment companies stream
movies and sporting events, distance learning companies stream educational content, and
corporations stream training materials.

[004] Although some streaming media content providers may have relatively few
items of content to provide, some content providers have hundreds, even thousands of content
files. Storing and streaming this number of content files can be costly. Furthermore,
streaming content requires a level of technical expertise often not found in companies
focusing on creating content. Consequently, content providers have turned to content

management service providers to store and stream content on behalf of the content providers.
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[005] As more content providers turn to service providers for their streaming
technology needs, service providers must manage more client accounts and greater numbers
of content files. Furthermore, to maintain existing content provider clients and attract new
clients, service providers must provide a content management system that not only is capable
of organizing large numbers of content files, but also is easy for the content providers to use.
Accordingly, there exists a need for a content management system that allows clients to
easily up-load, manage, and deliver streaming media content via the Internet.

3. Summary of the Invention

[006] The present invention solves the foregoing and other needs. In certain
embodiments, a method and system is provided for allowing client content providers to
upload, manage and deliver streaming media and other digital content. The system according
to one embodiment allows receives digital content from the client, assigns a stream identifier
(ID) to the content and stores the content. The client is given a playlist uniform resource
locator (URL) for publishing on its web site, the URL including the stream ID. Activation of
the URL by an end user causes the stream to be served to the end user, without the client
receiviﬁg or providing an indication of the speciﬁcé of where the content was stored.

[007] Another embodiment of the present invention permits clients to actively
manage their content, including defining logical folders and subfolders containing item(s) of
content; defining logical stream groups, containing items of content.

[008] A system according to one embodiment of the present invention couples one
or more media servers to a storage server. While the storage server has stored a copy of the
content, the media servers coupled thereto do not. In operation, the media servers perform a
read of the contents stored at the storage server when requested by an end user.

BRIEF DESCRIPTION OF THE DRAWINGS
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[009] The following drawing figures, which form a part of this application, are
illustrative of embodiments of the present invention and are not meant to limit the scope of
the invention in any manner, which scope shall be based on the claims appended hereto.
[0010] Figure 1 is a schematic illustrating the system architecture of one embodiment
of the present invention;

[0011] Figure 2 is a schematic illustrating the database of one embodiment of the
present invention;

[0012] Figures 3a-j are web pages of the Content Management client-side web site
according to one embodiment of the present invention;

[0013] Figures 4a - b are flowcharts illustrating processes of up-loading content files
into the content management system according to one embodiment of the present invention;
[0014] Figure 5 is a flowchart illustrating the process of creating a playlist according
to one embodiment of the present invention;

[0015] Figure 6 is a schematic illustrating the system architecture of an alternate
embodiment of the present invention;

[0016] Figure 7 is a schematic illustrating a workflow of a content management
system according to the alternate embodiment of Figure 6; and

[0017] Figures 8a and 8b represent a schematic illustrating the database of the
embodiment of Figure 6.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0018] Certain preferred embodiments of the present invention will now be discussed
with reference to the aforementioned figures, wherein like reference numerals refer to like
components. Turning first to the schematic of Figure 1, a system 100 according to one

embodiment of the present invention is shown. In general, the system 100 allow clients 102
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to up-load streaming media content to the system 100, manage such content, and make the
content available to end-users 104 via a web site on the Internet.

[0019] As will become apparent from the following discussion, each of the clients
102 and end-users 104 has a processor, such as a personal computer (PC), web enabled
cellular telephone or personal digital assistant (PDA) and the like, coupled to the Internet by
any one of a number of known manners. Furthermore, each client 102 preferably includes an
Internet browser, such as that offered by Microsoft Corporation under the tradename
INTERNET EXPLORER or that offered by Netscape Corp. under the tradename
NETSCAPE NAVIGATOR, as well as file transfer protocol (FTP) client software for
interacting with various components of the system 100. Additionally, each end-user
processor preferably includes an Internet browser, such as INTERNET EXPLORER or
NETSCAPE NAVIGATOR, and a media player, such as that offered by Microsoft
Corporation under the tradename WINDOWS MEDIA PLAYER or that offered by Real
Networks Corp. under the tradename REALPLAYER. It is to be understood that although
the present embodiment is described in terms of Windows Media content and Real Media
content, it is within the scope of the present invention to utilize any media format heretofore
or hereafter known. Furthermore, it is to be understood that although the present embodiment
is described in the context of streaming media, the present invention is applicable to digital
content other than streaming media.

[0020] As discussed in greater detail below, the client 102 up-loads streaming media
content to the repository or storage server (and associated storage) 106 either directly, via an
HTTP up-load, or via an FTP ingest server (and associated storage) 108. Once the client 102
has up-loaded its streaming media content, the client may manage its content via web pages
on a content management web site provided by a client-side web server 110. As discussed in

greater detail with reference to Figure 3a-j, the web site serves as an interface through which
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the client 102 may log into its account and select any of the following exemplary functions:
up-load new content; search the client's existing up-loaded content; create and edit playlists;
browse the client's contents stored on the FTP server 108; and perform a batch up-load of
content from the FTP server 108 to the repository server 106. Additionally, the web site
serves as an interface for the client 102 to perform various administrative functions, such as
setting and changing any of the client-defined account and file information described below.
In alternate embodiments, clients 102 may manage their accounts programmatically, via
scripts running on the web server 110 -or other system service described below. " -
[0021] The system further includes a file management server 112, administrative staff
terminals 114, and a script processor 116. In general, the file management server 112
controls the activities of the various other components to which it is coupled and the
movement of content within the system. The administrative terminals 114, in turn, are
coupled to the file management server 112 to allow the administrative staff of the content
management service provider maintaining the content management system 100 to control and
monitor the system 100. The script processor 116 works in conjunction with the file
management server 112 to control operation of the system 100 by running various software
scripts and/or components performing most of the functionality described herein. As
described in greater detail below, the script processor 116 includes various software modules,
including a task scheduler and program scripts and objects for batch up-loads of content files
and for recovery of deleted content files. It is to be understood that such task scheduling
software may be obtained by any of a number of third-party vendors. Similarly, based upon
the description of the program scripts and objects herein, the program scripts and objects may
be written in any programming language heretofore or hereafter known, such as PERL,

Visual Basic, JavaScript, C++, and the like.
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[0022] The content management system 100 also includes a Content Management
(CM) Database 118. As described in greater detail below with reference to Figure 2, the CM
Database 118 includes numerous relational databases or tables in a database. In general, the
CM Database 118 preferably includes account information, which identifies each client's
account, stream information, which identifies and describes each item of streaming content
within a client's account, playlist information, which identifies and describes each client's
playlist, batch information, which defines the status of each client's batch up-load requests,

- -and-storage location-information, which tracks the storage of content on-the repository 106
and streaming media 120 servers.
[0023] Under direction of the file management server 112, the up-loaded content is
eventually transferred from the repository server 106 to one or more streaming media server
(and associate storage) 120, where it is available for streaming via the Internet. As described
in greater detail below, the current embodiment utilizes a playlist server 122 for dynamically
generating a playlist metafile (such as ASX, RAM, SMIL, and RPM files, to name a few) to
be provided to the end-user's windows media player. In addition to the archived content
located on the streaming media server storage 120, the present environment provides for
streaming of live content acquired via encoders 124 coupled to the streaming media servers
120.
[0024] As illustrated in Figure 1, while the clients 102 and end-users 104 are coupled
to each other and to the content management system 100 via the Internet, the service
provider's components are coupled to each other via a local area network (LAN). More
specifically, the repository 106, FTP server 108, client web server 110, file management 112,
administrative terminals 114, script processor 116, CM Database 118, streaming media server

120, and playlist server 122 are all in communication via a secure LAN. In alternate
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embodiments, components of the system are coupled differently, for example, each coupled
directly to the Internet, coupled via a wide area network (WAN) and the like.

[0025] In general, the division of functionality among the web server 110, file
management server 112, playlist server 122 and script processor 116 described herein is
exemplary, as the functions may be segregated and grouped differently. For example, it is to
be understood that aithough the present embodiment utilizes client web servers 110 that are
separate from the playlist server 122, in alternate embodiments the functionality of the

" playlist server 122 described herein may be implémented in software residing on the web
server 110, thereby obviating the need for a separate playlist server.

Content Management Database 118
[0026] The Content Management (CM) Database 118 will now be described in

greater detail with reference to Figure 2, and continuing reference to Figure 1. The CM
Database 118 includes several logically discrete tables of information, each of which is
described below. As will be appreciated by one skilled in the art, the following logical
arrangement of information in tables is exemplary, and other arrangements are within the
scope of the present invention; for example; those with fewer or more tables and/or fewer or
more fields. It is also to be understood that although the CM Database 118 is described as a
‘central database, it is within the scope of the present invention to distribute the contents of the
CM Database 118 throughout the system.

[0027] The CM Database 118 includes a CM Accounts Table 210. In general, the
CM Accounts Table 210 includes records for each client account, as identified by a CM
account ID. Each such record includes account identifying information, such as account
name, account directory, username, password, contact information (such as contact name, e-
mail address, and telephone number), default title and author (which are preferences used to

identify items of content in the event no other title or author information is provided by the
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client 102), parent account ID (in the event the current account is related as a child to another
account), an indication of whether or not the client has an FTP account, and maximum
allowable amount size of content (e.g., in Kilo-bytes). It is within the scope of the present
invention to implement security features to maintain the integrity of the content, such as those
features and methods described in applicant's co-pending International Application No.
PCT/US01/46726, filed November 5, 2001, for SYSTEM AND METHOD FOR
CONTROLLING ACCESS TO DIGITAL CONTENT, INCLUDING STREAMING
MEDIA; and International Serial No. PCT/US01/18324 filed-June 6, 2001, for SYSTEM
AND METHOD FOR CONTROLLING ACCESS TO DIGITAL CONTENT, INCLUDING
STREAMING MEDIA, which are hereby incorporated by reference. As such, the table
includes security related information, including default preferences indicating whether or not
the content is secure (allows security), and if so, a cryptographic key used for accessing such
content (default sec key) and a time period for which the key will be valid (default sec.
interval).

[0028] The CM Accounts Table 210 also includes a field for a "site id," which
uniquely identifies a site consisting of a group of one or more FTP servers 108 and those
repository servers 106 and streaming media servers 120 to which the content on the FTP
servers 108 can be up-loaded. Two representative sites are illustrated in Figure 1, although
the system 100 could have any number of sites. Although not required in the present
invention, each client account is associated with a site located in the client's geography or the
geography where the endorsers 104 likely to access the client's content are located so to speed
delivery of the streaming media content. Furthermore, it is to be understood that logically
grouping the FTP server 108, repository servers 106 and streaming media servers 120 into
sites is not required. As noted below, much of the account identifying information of the

present embodiment is provided by the client 102 during the registration process.
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[0029] The CM Database 118 further includes a series of tables containing content —
identifying information. More specifically, the CM Assets Table 212 includes records, each
of which identifies an item of streaming content by a stream ID. Furthermore, each record
includes the CM account ID, creation date of the item of content, description of the content,
an identification of whether the content is audio and or video, the platform to which the
content relates, the date on which the content was last rpodiﬁed, any code necessary for
viewing of the content, the length and size of the content, the expiration date (if any) of the
content, the individual that up-loaded the content and the date on which the content was
processed into the system 100. It is to be understood that each record in the CM assets Table
212 correlates an item of content, as identified by the stream ID, to a particular client
account, by reference to the CM account ID.

[0030] The Streams2 Table 214 also includes records identifying each item of
content, as identified by the stream ID. Fields contained in the Streams2 Table 214 include
the stream type, such as windows media player or real media player, title of the content,
author of the content, status of the content, copyright notice for the content, URL prefix, bite
rate of the content, file name of the content (as provided by the client 102), stream format,
such as windows media player or real media player, ad tag (which specified where an
advertisement is to be inserted), start time (if the Stream is a portion of the file), duration, and
expiration date.

[0031] As illustrated in Figure 2, the CM Assets Table 212 has three additional tables
related thereto: the CM Stream Keywords Table 216, CM Assets Locations Table 218 and
CM Archive Volume Table 220. The CM Stream Keywords Table 216 includes keywords,
as provided by the client 102, for each item of content as identified by the stream ID.

[0032] The CM Assets Locations Table 218, which is also related to the CM Assets

Table 212, includes records identified by location ID. The location ID is a unique identifier
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for each portion of storage pertaining an item of content. As such, location IDs may refer to

either a repository server 106 or a streaming media server 120. A given content file may be

stored at multiple location ids, for example one on a media server 120 and one on a repository

server 106. More specifically, each record in the CM Asset Locations Table 218 includes a

CM volume ID, for identifying the portion of the server on which the associated content

resides; stream ID, for identifying the item of content stored at the location ID; and status of

the item of content. The status of the file corresponding to each location is determined based

on the-following table.~

Status Meaning Applicable to file located on:
Available File is present on a media Streaming server
server and is available for
streaming
Back up File has been copies to a Repository server
streaming media server
Copying File is being copied to a Repository server; media server
repository server or media
server
Deleting File is being deleted Repository server; media server
Failed File up-load or copy has failed | Repository server; media server
Moving File is being moved from the Repository server; media server
current server to another server
of the same type
New File has recently been up- Repository server
loaded and not copied
[0033] The CM Archive Volume Table 220 is also related to the CM Asset Table 212

and, more particularly, to the CM Asset Locations Table 218. CM Archive Volume Table

220 includes records for each CM volume ID. Each record includes: volume type, which

indicates whether the volume ID pertains to a repository server 106, streaming media server

120, FTP server 108, script processing server 116 or web server 110; archive server name,
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indicating the LAN name of the particular repository server 106 or streaming media server
120, as the case may be, containing the volume ID; the server's DNS address; the platform for
the content, such as Window's Media or Real Media; the status of the content associated with
the volume id; the maximum storage capacity for the server continuing the volume id; and the
side id of the server containing the volume id.

[0034] Also associated with each client account identified in the CM Accounts Table
210 is client playlist information. Such playlist information is contained within the CM
Playlists-Table-222, Content Group (CG) Table 224 and CG Streams Table 226. In general,
the CM Playlist Table 222 includes records identifying each client playlist, as identified by a
content group ID. Each record further includes the CM account ID and the sort order, which
indicates the ordering of the items of streaming content associated with the particular playlist.
[0035] Content Group Table 224 also includes records for each playlist, and identified
by the playlist or content group (CG) ID. In general, each record contains the playlist details,
including the CG ad tag, the type of playlist, the CG description, the CG format, the CG
label, the meta-url for the playlist, CG notes, and an indication as to whether or not the
content group is shared.

[0036] The playlist entries are identified in a CG Stream Table 226. More
specifically, the CG Stream Table 226 includes records identifying each item of content as
part of a content group and further includes an indication of the order of the particular item of
content within the content group. As such, each record in the table includes the content group
ID, stream ID, and sort order.

[0037] The CM Database 118 also includes a table that indicates its status of client-
requested batch up-loads. More specifically, the CM Batch Jobs Table 228 inclpdes records
identifying the status of each requested batch job, as identified by a CM batch job ID. Each

record in the CM Batch Job Table 228 includes the CM account ID, identifying the account

11

IPR2022-01227
EXHIBIT 1003 - PAGE 02068



WO 02/057943 PCT/US02/01840

to which the batch job relates, the file name of the batch file (filename), the time which the
client 102 submitted the batch request (submit time), the time at which the process was
started (process start time), the time at which the batch process ended (process end time), and
an indication as to whether or not the batch file was removed from the client's account (file
removed). Because each record in the CM Batch Jobs Table 228 includes the CM account
ID, each such record is related to a record in the CM Accounts Table 210.

[0038] The CM Database also includes a Stream-Servers Table 230. The records in
-the Stream-Servers-Table 230 correlate each file, as identified by its stream ID, with the
hostname (or domain name server (DNS) address) of the streaming server 120 on which it
resides. While each stream ID will only have one record, a particular file will have as many
records as it has copies residing on different streaming servers 120.

[0039] The Servers2 Table 232 includes a record for each streaming server 120, as
identified by its server address, setting forth various metrics for the server 120, such as the
weight or relative number of streams being served to end users 104.

[0040] The CM Sites Table 234 contains a record for each site, as identified by its site
id. More specifically, each record identifies the name of the site, the FTP server uniform
resource locator (URL) associated with the site and the processor URL associated with the
site. In the present embodiment, each site only includes one FTP server 108.

[0041] As illustrated in Figure 2, the CM Database also includes tables relating to the
deletion and recovery of files, identifying each client's service level and categorizing the
clients' accounts.

[0042] The Account Servicelevels Table 236 stores a description of each client's
service level. As illustrated, this table 236 is keyed to the Account Table 210 by virtue of the

account service level ID (acct srvlevel id) field. Each service level generally corresponds to a
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different set of options, functions and/or capabilities offered to the client, for example, the
amount of storage allowed, number of uploads, the number of sites provided, and the like.
[0043] The Categories Table 238 stores records identifying the category to which a
particular account relates. More specifically, each record corresponds to a particular
category, as identified by category ID. In general, a category is a grouping of accounts, for
example, of all accounts related to a particular parent account. Thus, each record identifies
the parent ID, name, and description. As illustrated, records in the Categories Table 238 are
keyed-to accounts in the Account Table 210 by the category IDfield. -

[0044] The CM database 118 also tracks deleted accounts and deleted content. To
this end, the Deleted Accounts Table 240 keeps a record for each account, identified by
account ID, that is removed from the system 100. By keeping such records, the system
administrator is able to provide accurate record keeping and report generation.

[0045] The Deferred Delete Table 242, Deleted Assets Table 244 and the Recovery
Jobs Table 246 are used in the deletion of content. More specifically, a Stream may be
deleted either upon request of the client 102 or based on the content expiring. As noted
above, the Streams2 Table 214 includes an expiration date field for each Stream ID. A script
running on the system periodically scans the Streams2 Table 214 for records having an
expiration date equal to or greater than (i.e., after) the then current time. For each record
containing such an expiration date, the systems proceeds to delete the content. The process
of deletion of the present embodiment includes changing the status field in the Asset
Locations Table 218 to expired and, in the Streams-Servers Table 230 changing the hostname
for the stream being deleted to another system server that hosts a default message, indicating
to the end user 104 that the requested content is not available. The system also replaces the

stream's actual filename, as stored in the Streams?2 Table 214, with the filename of such

default message.
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[0046] Upon deletion of a stream, a record is also created in the Deleted Assets Table
244, specifying various stream information, as well as the expiration date and deletion date of
the content.

[0047] In the event the stream to be deleted is currently being provided to an end-user
104, the system will be unable to delete the content. In such an instance, the system creates a
record in the Deferred Delete Table 242, specifying the server name, file name and share
information for the content to be deleted. As illustrated, for each unique combination of

-server name; share information and file name, the Deferred-we defer delete Table:242 also
stores the site ID, stream ID, the date on which the delete request was submitted to the -
system, the date of the last attempted deletion, and the number of failed deletion attempts. A
script running on the system periodically searches the Deferred Delete Table 242 for entry
and, upon the finding a populated record, proceeds to attempt to delete the content specified
by the entry. Upon successful deletion,—an entry is created in a Deleted Assets Table 244 and
a status is changed in the Asset Locations Table 218. |

Registration Process

[0048] Having described the components of the present embodiment, the operation
thereof will now be described. As an initial matter, each client 102 must register with the
service provider. In general, such registration includes the client 102 providing the service
provider with account identifying information, a subset of which includes client identifying
information. More specifically, the client provides the account identifying and client
identifying information contained within the CM Accounts Table 210. The client may also
select the designed service level. In one embodiment of the present invention, the client 102
provides such information via a secure web page generated by the client web server 110. The
client web server 110 receives the information and by executing a common gateway interface

(CGI) script, writes the information via the LAN to the CM Database 118. In an alternate

14

IPR2022-01227
EXHIBIT 1003 - PAGE 02071



WO 02/057943 PCT/US02/01840
embodiment, the client 102 manually provides the information to the service provider, who,
in turn, manually enters the information into the CM Database 118 via the administration
terminals 114. In either embodiment, once the service provider receives the account
identifying and client identifying information, a CM account ID is assigned and the

corresponding record in the CM Accounts Table 210 is populated.

Client-Side Content Management Web Site

[0049] As noted above, the client web server 110 provides a content management
‘web site that serves as an interface between the client-104 -and the-content management
system. While the present embodiment utilizes such interactive web site for allowing the
client 102 to interface with the system and to manage the client's content, it is to be
understood that other interface devices may be used, including voice recognition devices,
text-based systems, or by passing variables on a query string and running a script, or any
other interface means. Furthermore, although the present embodiment passes data between
the web server 110 and the script processor 116 in XML format, it is to be understood that
other formats may be utilized. The content management web site of the present embodiment
will now be discussed with reference to Figures 3a - j.

[0050] Once a client 102 logs into the system by submitting its username and
password, the client is presented with the option to perform content management functions or
administrative functions. As shown in Figure 3a, when the client 102 selects administrative
functions from a high level menu 302, the web page presents the client 102 with the ability to
set account preferences, including default title, default author, default security key, and
default security interval. As with the other web pages discussed herein, entry of information
via the client 102 is received by the client web server 110 and placed in the appropriate fields
in the CM database 118. With the account preferences web page of Figure 3a, the default

preferences are stored in the CM Accounts Table 210. In alternate embodiments, the web
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page also displays account settings such as maximum allowable storage (max content Kb),
actual storaged used (e.g., sum of Kb size fields in Assets Table 212), and any other
information stored in the database 118.

[0051] As shown in Figure 3b, when the client 102 selects the manage content option
in the high level menu, the web site presents the client with six options: "Upload New
Content", "Browse FTP Content", "Batch Uploads", "Playlists", "Search" and ’fRecycle".
When the "Upload New Content" option is selected, the system presents the client 102 with
the web page shown-in Figure 3b. As discussed-in greater detail below; the client 102 is able
to identify a content file residing on its local machine, and upload the file to a repository
server 106. In general, the client 102 specifies the file name and file details in an upload
content form 306. These file details are then stored in the CM Assets Table 212 and the
Streams2 Table 214. Notably, the account preferences set by the client 102 on the web page
of Figure 3a are provided as default entries in the upload content form 306.

[0052] When the client 102 selects the "browse FTP content” option, the system
presents the client with the web page shown in Figure 3c. As the name indicates, this option
provides the client 102 with a listing of all content files previously uploaded by the client 102
to the client's FTP account on the FTP ingest server 108. The system first identifies the FTP
ingest server 108 containing the client's FTP account. A call is made to the particular FTP
ingest server 108, which in turn executes a script to read all file directories and files within
the client’s account. The FTP server 108 returns a listing of such file directories and files in
XML format to the web server 110. The web server 110, in turn, converts the XML
information into HTML, which is displayed to the client 102. As shown in Figure 3c, the
client 102 is presented with the name of its FTP account 308, as well as a listing of the

client's file directories 310 and the client's content files 312.
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[0053] The browse FTP content web page allows the client 102 to either delete a
content file or cause a content file to be ingested from the FTP server 108 to a repository
server 106. Such operations will be discussed in greater detail below.

[0054] The "batch uploads” option is shown in Figure 3d. As shown therein, the
batch upload web page of the current embodiment is divided into two sections: one
illustrating the batch files which have been uploaded to the client's FTP account, but not

processed; and one identifying the client's batch files for which processing has begun 316.

--By way of example, batch file"1-100.bul" has been uploaded but not processed, while batch

file "BillDefault.txt" was previously uploaded and processed.

[0055] It should also be noted that the batch upload web page may display any file
detail stored in the CM database 118 corresponding to each batch file. More specifically, for
each batch file listed as ha‘ving been processed, information may be extracted from the submit
time, process start time and process end time fields of the CM Batch Jobs Table 228.

[0056] The listing of available batch files 314 is generated by the system browsing
the client's FTP content and extracting-all pure text files. The listing of processed batch files
is created by the system by searching the CM Batch Jobs Table 228 for all records identified
by the client's CM account ID. The client 102 may select one of the available batch files for
either deletion or processing.

[0057] The web page displayed when the client 102 selects the "playlists" option is
illustrated in Figure 3e. In general, this web page provides the client 102 with the ability to
edit playlists. To this end, the web page presents the client 102 with a list of current playlists
318. The system generates the list of playlists by searching the CM Playlists Table 222 for
all entries corresponding to the client's CM account ID, thereby resulting in a list of playlist
or content group (CG) IDs, each of which identifies a different playlist for the client 102. For

each CG ID, the system retrieves the CG description and format in the Content Group Table
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224. The information is transferred in XML format and displayed in the playlist list 318 in
HTML format.

[0058] The system also provides the user with a search form 320, whereby the client
102 can enter playlist details, such as playlist/CG ID, CG description and CG format, in
which the system uses in searching the Content Group Table 224 in order to return a list of
matching playlists.

[0059] The client 102 may also select a current playlist to manage. As shown in
Figure 3f; when the client-102 choosestomanage a-playlist;the system retrieves from the
CM database 318 the CG id 322, various playlist details 324 as stored in the Confent Group
Table 224, and a list of streams or content files making up the identified playlist 326 as
retrieved from the Content Group Streams Table 226 based on the CG ID. From the list of
streams, the client 102 may select any number for deletion from the playlist, in which case
the system removes the stream's id from the corresponding record in the Content Group
Streams Table 226.

[0060] Notably, the web page also provides the client 102 with the uniform resource
locator (URL) for the playlist 328. In general, the playlist URL 328 is incorporated into the
client's web page as a link, and when activated by an end user 104, causes the playlist
identified by the embedded playlist/CG ID to be played. The process of generating the
playlist URL 328 and playing the streams associated with the playlist is described in greater
detail with reference to Figures 5.

[0061] The web page displayed when the client 102 selects the "search" option is
shown in Figure 3g. The system provides the client 102 with a search form 330 that enables
the client 102 to enter the file details, including title, author, keywords, stream id, creation
date, and duration, as search criteria. The web server 110 passes the file details entered by

the client 102 to the script processor 116, which uses the values to search the CM Assets
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Table 212, CM Stream Keywords Table 216 and the Streams2 Table 214. The script
processor 116, in return, returns various file details of the client's content files meeting the
search criteria. Such results are shown in Figure 3h. The search form 330 also includes an
option to display the results in XML format (as received from the script processor 116) and to
search not only the client's current account, but also all child accounts (as indicated by the
parent id field in the CM Accounts Table 210).

[0062] As an alternative to using the search form 330, the client 102 may simply

- - “browse all content in its content management account by clicking the "Browse" button. Once
the client 102 clicks the browse button, the web server calls a script on the script processor
116 that retricves all files associated with the client's username and password (and, thus,
account id).

[0063] Exemplary search results are illustrated in Figure 3h. Each content file may be
identified by any of the file details stored in the CM Database 118. In the present
embodiment, each file is identified by the stream ID, title, stream type, stream description,
creation date, file size, and status, all of which are stored in the CM Assets Table 212 and
Streams?2 Table 214,

[0064] Furthermore, the web page displaying the search and browse results (Figure
3h) provides the client 102 the option to select one or more files and either "delete" the
selected files or "create a playlist" by adding the selected files to a new or existing playlist.

In an alternate embodiment, clients 102 are also provided with the option to view the streams
URL playlist URL 328. In the event the "create a playlist" button is activated, the "create a
playlist" window shown in Figure 3i is displayed. The window displays a list of the client's
existing playlists 332 and the files contained within each playlist 334 (as provided in the

"playlist" web page), and the window provides the client 102 a form 336 to enter playlist
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details, including description and format, for a playlist to be created using the files selected
on the web page of Figure 3h.

[0065] It should be understood that the foregoing client web pages represent an
exemplary client interface and that other interfaces are within the scope of the present
invention. For example, clients may access their account via a script, such as a virtual basic
script, on an active server page (ASP), and pass the relevant variable in a query string rather
than entering them on a web page.

[0066] -~ -- Thus, in certain embedimentsclients 102-are able to manage playlists via an
ASP page running on one of the system servers (e.g., the web server 210 or a separate -
application server, not shown) by passing certain variables on a query string. In one such
embodiment, the client 102 log into the system by paring its username and password and
preferably as part of the same query string, passes any of a number of parameters depending
upon the desired function.

[0067] For example, the client may pass a parameter specifying what action is to be
performed on the playlist. Such action may include: adding or creating a new playlist;
editing the playlist (e.g., editing the playlist parameters or streams comprising the playlisf);
removing or deleting the playlist; listing playlist in the account (e.g., by name or ID); listing
the playlists and the contents of each playlist and the like. The playlist ID parameter is
specified to identify the playlist on which the system is to act.

[0068] By way of example, playlist parameter that can be specified (and thus edited in
the CM Database 118 is the name of the playlist. The playlist name can also be used to
identify the playlist which the system is to act. Another parameter that can be specified, and

thus edited) is the playlist format (e.g., RAM for RealMedia content and ASX for Windows

Media content).
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[0069] The client can also pass parameters specifying the action to be taken, if any,
on individual streams comprising the specified playlist. Such actions may include, for
example: adding a stream to the playlist; removing a stream from the playlist; removing all
streams from the playlist; one or more stream IDs, to identifying the steam(s) when adding or
removing them.

[0070] Preferably, under a client uses such an ASP to manage playlists, the server
returns a message, such as an XML message, indicating whether the requested action was

- --successfully performed and, if soy any-information generated,-much as-the playlist ID of a
newly created playlist. In the event the requested action was not successfully performed, the

server responds with a error message identifying the error.

Uploading Content

[0071] As an initial matter, the system must identify the server to which a client's
content shotild be uploaded. The site id is used to identify to which server a particular client's
content should be uploaded, copied or moved. Specifically, once a client 102 logs into the
system by providing its username and password, the system can identify the client's record in
the CM Accounts Table 210, which provides the client's site id. Based on the site id, the
system searches the CM Archive Volume Table 220 and identifies all records having the
client's site id. Each of these records identifies a different server associated with the client's
site id. If the system needs to access the FTP server 108 for the client (either to read the
contents of or transfer a file to or from the client's account), the system identifies those CM
Archive Volume Table records having the site id and a volume type corresponding to "FTP".
Similarly, the system can identify repository servers 104 and streaming servers 120
associated with the client's site id by identifying those CM Archive Volume Table records

having a type corresponding to "Repository" and "Streaming/Archive", respectively.
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[0072] As described with reference to Figures 4a-b, the system of the present
embodiment allows the client 102 to upload content to the repository servers 106 by any of
several different processes. The first processes (described with reference to Figures 4a and b)
transfer content files from the client's FTP account on the FTP server 108 to a repository
server 106. As such, the first step in these processes is the client 102 uploading content to the
FTP server 108 as noted above. The last manner is from the client's machine to a repository
server 106 via HTTP upload.

~[0073] - - ‘As an initial-step in the-HTTP-upload process of Figure 4b, the client 102 logs
onto a web page provided by the client web server 110 by entering the client's user name and
password. Having logged onto the system, the client then selects the "Upload New Content"
option presented on the CM web page and identifies the content file locally stored on the
client's machine that the client 102 desires to upload. Step 480. As illustrated in Figure 3b,
the client 102 has the option of identifying the file by file name or by clicking the "Browse"
button, which opens a window listing the client's locally stored files. Additionally, the client
102 specifies at least required file details for inclusion in the CM Database 118. Step 484.
The client web server 110 proceeds to transfer the file from the client's machine onto the
repository server 106 via an HTTP upload. Step 488. The system assigns a stream id to the
file and creates a record in each of the CM Assets Table 212, Streams2 Table 214 and CM
Stream Keywords Table 216, and the system assigns a location id and creates a record in the
CM Assets Location Table 218. Step 492. The client web server 110 proceeds to write the
file details, as provided by the client 102, into the appropriate fields in the CM Database 118.
Finally, the system returns the stream id to the client 102, which is displayed on the CM web
page with a confirmation message. Step 496. In the event any of the foregoing steps fails,

the system notifies the client 102 via a message on the CM web page.
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[0074] Clients 102 may also programmatically upload content from their FTP
Account on the FTP server 108 to a repository server 106 by executing a script. It is to be
understood that although the following embodiment utilizes a Virtual Basic ("VBS") script on
an active server page (ASP) of the web server 110, the functionality described may be
implemented using any programming language such as Java Script.
[0075] As an initial step in the programmatic upload and ingest process, the client 102
uploads one or more files to the FTP ingest server 108 utilizing FTP client software residing

- on the-client's-machine. -Once the files have been uploaded, the client 102 may use the ASP
and pass certain variables on a query string to cause a file to be ingested or to perform
another content management function.
[0076] As part of the ingest request of the present embodiment, the client 102 must
enter its user-name and password, as well as certain file details. Required file details include
the name of the file in the client's FTP directory ("Filename™), the bit rate of the file
("Bitrate"), the title of the file ("Title"), and the author of the file ("Author").
[0077] The following optional file details may also be provided by the client 102
depending on the desired action: the copyright notice to be added to the content file
("Copyright"), a description of the file ("Description"), key words associated with the file to
be used in searches ("Keywords"), an indication as to whether or not the file is secure
("IsSecure"), an alphanumeric security string for use in accessing the file if it is identified as
being secure ("SecKey"), the security interval, the description of an existing playlist in the
client's account ("PlaylistDesc"), an indication whether to add the file to the playlist identified
by the aforementioned description or to replace the existing files associated with the
aforementioned playlist with the file being ingested ("PlaylistAction"), Playlist ID (CGID)
and an indication whether to automatically place the ingested file on a suitable streaming

media server 120 or to only place the ingested file onto a repository server 106, where it will
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stay until the administrative staff manually causes the file to be placed on a streaming media
server 120 ("AutoArchive™). In short, any stored file detail may be specified. The process of
adding and replacing files in a playlist is discussed in greater detail below.

[0078] It is to be understood that the aforementioned file details are merely exemplary
and that other file details may be considered required or optional in alternate embodiments of
the present invention. Furthermore, it is to be understood such file details may be manually
entered by the client 102 when submitting the ingest request, or, in an embodiment of the
system wherein the client- 102 enters the file details upon uploading the content-files to the
FTP server 108, the system may automatically retrieve the file details from the CM Database
118 based on the client's selection of the file to be ingested.

[0079] In general, the query string or command line identifies the active server page
script, the location of the script, and the variables being passed to the script, including the
user name, password, required file details, and any optional variables. The following is one

example of such a command line:
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http://contentmgmt.broadcast.com/vbs_script_ingest.asp?UserName=Foo&Password=Bar&
FileName=testfile.rm&BitRate=5600&Title=Test File& Author=John Doe

[0080] Tﬁe foregoing exemplary command line passes the real media file
"testfile.rm," which has a bit rate of 5600 kilobytes, is entitled "test file" and is authored by
"John Doe." Furthermore, the client 102 is identified by the user name "Foo" and password
"Bar." Such variables are passed to the script "Vbs_script_ingest.asp," located at "content

mgmt.broadcast.com."

[0081] The following exemplary command line logs in user "Foo" usmg the password

"Bar uploadlng the ﬁle "Testﬁle " giving the ﬁ]e a Tlt]e Author Copyrlght Description,

and Keywords.

http://contentmgmt.broadcast.com/vbs_script_ingest.asp?username=Foo&Password=Bar&Title=Te
File&Author=Yahoo! Broadcast&CopyRight=(c)2000 All Rights Reserved&Description= Testing ‘]

[0082] When the script is called, the system receives the file details and causes the
identified file to be moved from the FTP ingest server 108 to a repository server 106. Based
on whether the file was successfully uploaded, the system provides to the client 102 one of
two XML strings. Such XML string includes a success code field (scode), a success code
description (scode_Description) and, if the upload was successful, the stream ID.

[0083] Thus, if the file was not successfully uploaded, the following XML string is
returned to the client 102, wherein an scode of "1" indicates a failure and the value of the

scode_description indicates the reason for the failure (e.g., an invalid username).

<?xml version="1.0" 7>
<response scode="1" scode_description="invalid username" />

[0084] In the event that the file was successfully uploaded, the system returns the
following XML string wherein the scode and scode_description indicate the successful

upload
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<?xml version="1.0" 7>
<response scode="0" scode_description="Success" stream_id="999999" />

[0085] The system then renames the file and updates the appropriate fields in the CM
database 118. More specifically, with the Stream 1D assigned to the file, a record is created
in each of the CM Assets Table 212, Streams2 Table 214 and CM Stream Keywords Table
216. Additionally, a location id is assigned and a record is created in the CM Assets
Locations Table 218.

-[0086] - - - As will now be described with referenceto-Figure 4a; and continuing -
reference to Figure 3d, the client 102 may also perform two types of batch uploads, thereby
transferring files from the client's FTP account to a repository server 106. The two types of
batch uploads will be referred to as "default" and "standard" uploading. In general, default
batch uploading applies default file details contained in the batch file to an eptire sub-
directory of content files. On the other hand, the standard batch upload process applies file
details contained within the batch file on a file-by-file basis.

[0087] As an initial step, the client uploads the media files and batch file to the FTP
ingest server 108. Step 446. In the case of a default batch upload, the batch file must be
placed in the root directory of the client's FTP account. In the case of the standard upload
process, the batch file, along with the media files, are left in the root folder of the client's FTP
account.

[0088] The format of the batch file also depends upon the type of batch upload. The
default batch upload file takes on the following format wherein the file is first identified as
being for use in a "DEFAULT" batch upload and the relevant file details are separated by

double colons as follows:

EDEFAULT::DIRECTORY::BITRATE::TITLE::AUTHOR::COPYRIGHT:: J

DESCRIPTION::KEY WORDS::ISSECURE::SECURITYKEY:: SECURITY INTERVAL
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[0089] The default batch file also includes an indication of the FTP DIRECTORY
where the content files to which the default file details are to be applied are located. In the
event the client 102 does not wish to supply an optional file detail, the location for such file
detail is simply left blank. Furthermore, by placing the word "FILENAME?" in parenthesis in
either the Title or Description field in the batch file, the system will automatically include the
file's file name in such field. By way of example, the following default batch file will apply
to all files in the client's FTP directory named "288_Filesdirectory,” which contains filing
have a bitrate of 2880 kilobytes, entitled "Upload," including the file name, authored by J.
Doe, a copyright notice reading "Copyright©2001," no description and no keywords, an
indication that the file is secure, having the security key "mysecuritykey," and having a

security interval of 122 minutes.

DEFAULT::288 FILES::2880::Upload(FILENAME)::J.DOE::Copyright©2001::::::Y:MY
SECURITYKEY::122

[0090] The standard batch upload batch file includes the same file details, however,
does not include the "DEFAULT" identifier or the "DIRECTORY" identifier. Instead, each
line in the standard batch file begins with the file name to which the file detail set forth in that

line are to be applied. As such, the following is the format of the standard batch file:

FILENAME::BITRATE: TITLE:: AUTHOR::COPYRIGHT::DESCRIPTION::KEYWORDS::1
SSECURE::SECURITYKEY::SECURITYINTERVAL

[6091] Once the media files and the batch file is uploaded to the system, the client

logs into the system via the CM website and selects the "Batch Upload" option, as shown in
Figure 3d. Step 450. As part of the process of selecting the Batch Upload option, the client
102 is presented with a list of both processes and unprocessed batch files. (See Figure 3d).

The client 102 selects an unprocessed batch file for processing.
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[0092] Upon selecting a batch file for processing, the system executes a script that
causes an entry to be created in the CM Batich Jobs Table 228. Step 454.
[0093] At some later point, according to a predefined interval, a task scheduler
running on the script processor 116 causes a batch script to execute. Step 458. As described
below, the batch script proceeds to read and process the unprocessed batch jobs identified in
the CM Batch Jobs Table 228. In an alternate embodiment, processing of the batch files is
not automated and instead is manually initiated by the administrative staff via the file

- management server 112.
[0094] Once the batch process is started, the system proceeds to read the first record
in the CM Batch Jobs Table 228. Step 462. Specifically, the system reads the record to
determine whether the start time field equals a null value or whether some actual start time.
Step 466. If the start time field has an actual start time, then the batch process job has already
been completed and the system proceeds to read the next record in the CM Batch Jobs Table
228. Step 462.
[0095] In the event that the start time value of the current record equals the null value,
the system executes the batch job. Accordingly, the system causes the first file associated
with the batch file to be moved to a repository server 106 and assigns the file a stream id.
Step 470.
[0096] The system proceeds to rename the file that has been moved and updates the
CM database 118 to reflect the associated file details provided by the batch file. Step 474.
More specifically, the system parses the batch file based on the batch file format discussed
above, inserting the file details into the CM Assets Table 212, Streams2 Table 214 and the
CM Stream Keywords Table 216. The system also creates a record in the CM Asset
Locations Table 218. Once the file details have been entered into the appropriate records in

the CM database 118, the system determines whether or not all content files associated with
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the batch file have been moved. Step 476. In other words, the system determines whether
the end of the batch job has been reached. If the end of the batch job has been reached, then
the system updates the record in the CM Batch Jobs Table 228 by entering the process end
‘time. Step 478. If the end of the batch job has not been reached, then the system proceeds to
move the next file associated with the batch file, assign a stream id, and update the CM
database 118 accordingly. Steps 470, 474. Once the system cycles through the CM Batch Jobs

Table 228, the processing of the batch jobs ceases until the scheduler begins the batch process

-again. -
Selecting The Streaming Media Server on Which to Place a Client's Content
[0097] In the present embodiment, the system places each client's content on the

streaming media server 120 that has the most free disk or storage space. More specifically,
the script processor 116 (or other server in alternate embodiments) reads the client's record in
the CM Accounts Table 210, identifying the client's site id. Using the client's site id, the
system searches the CM Archive Volume Table 220 and locates all records having a volume
type indicating streaming/archive. From this group of records, the system identifies only
those having a platform (e.g., Windows Media or Real Media) corresponding to the format of
the content file being uploaded. The resulting records are all potential streaming media
serves 120 on which the content could be uploaded.

[0098] For each of the servers identified by the remaining records (each record and
volume id corresponds to one server), the system proceeds to determine the available storage
capacity by subtracting the used capacity from the maximum capacity. Using the records
identifying all potential streaming media servers 120, the system notes the maximum storage
capacity of each such media server 120, as set forth in the "max kb" field of the CM Archive
Volume Table 220. The system then calculates how much of that capacity is actually being

used by summing the size of all files stored on each such media server 120. More
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specifically, for each volume id (server), the system identifies all of the records in the CM
Asset Locations Table 218 having the same volume id and identifies the stream id's in each of
those records. The result is a list of all files, as identified by stream id's, residing on the
server 120 corresponding to the given volume id. The system reads and sums the files sizes
by accessing the CM Assets Table 212. For each volume id, the system subtracts the total
storage used by the files residing on the server having that volume id from the maximum
storage capacity of the server, thereby calculating the actual available storage.

[0099] - --- - -The content file being uploaded is placed on the streaming media server 120
(i-e., volume id) having the most available storage capacity. The system uses the selected
volume id to create a new record in the CM Assets Locations Table 218 for the archived
content file.

Creation of Playlist

[00100] As will now be described with reference to Figure 5, clients 102 may also
programmatically create playlists in the CM Playlists Database. The client 102 logs into
his/her account via the web server 110 and selects the "Playlist" link. Steps 510 and 515.
The client 102 is presented with a form into which the client 102 enters playlist details, such
as description and file format, and selects and orders stream files for inclusion in the playlist.
Step 520. Once the client 102 has finished entering the playlist details, the system creates a
new playlist record in the CM Playlists Database and assigns a CG ID to the playlist. This
CG ID is returned to the client 102 for inclusion in the client's web site 102. Step 525. The
system also creates corresponding records in both the CG Database and the CG Streams
Database based upon the playlist details. Steps 530 and 535. Next, the system retrieves the
stream ID for the next stream file in the playlist and enters the stream ID in a record in the
CG Streams Database. Step 550. The system then queries whether the end of the playlist

was reached. Step 555. If yes, then the system has completed creating records for the
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playlist. However, if more streams are found, the system loops back to Step 550 to create

additional records.

[00101] In this way, the playlist details are stored on the CM Database 118 so as to be
accessible by the playlist server 122 to dynamically generate playlist redirector files, as

described below.

Dynamic Plavlist Redirector Files Creation

[00102] Referring back to FIG. 1, the media servers 120 are connected to the world
wide web, or some other global communications network, through the LAN. In this respect,
streaming content is made available to end users 104 through the world wide web.
[00103] Upon completion of the scheduling and production phase of the web-cast
event, a uniform resource locator (URL) or link is returned to the client 102 to be embedded
in the client's web page. An end user 104 desiring to listen to or view the web-cast on their
computer or other device can click on the URL. A playlist or CG ID (12345) is preferably
embedded within the URL, as shown below:

<A href="http://playlistserver.company.com/makeplaylist.asp?id=12345">
In the illustrative URL shown above, the link points to the playlist server 122 that will
execute the "makeplaylist.asp” program and dynamically generate a playlist redirector file.
One skilled in the art will recognize that although the "makeplaylist" application has an
Active Server Page (or ASP) extension, it is not necessary to use ASP technologies. Rather,
any programming or scripting language or technology could be used to provide the desired
functionality, for example, .dll.. It is preferred, however, that the program run on the server
side so as to alleviate any processing bottlenecks on the end user side.
[00104] The "makeplaylist" program functions to cause the playlist server 122 to make
a call to the CM database 118 to retrieve the data necessary to dynamically generate the

playlist redirector file. The playlist server 122 first accesses the CG Streams Table 226 and
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locates the record pertaining to the CG ID. As shown in FIG. 2, the CG Streams Table 226
contains the individual stream IDs and their respective sort orders. The stream IDs and the
sort order are returned to the "makeplaylist" program which then makes a call to the Streams2
Tables 214 in the CM database 118 that contain data associated with the individual streams.
Namely, the Streams2 Table 214 includes a URL prefix and a stream filename. The
individual streams identifiers are also used by the "makeplaylist” program to qall to the
Stream-Servers Table 230 in the CM database 118. The Stream-Servers Table 230 includes
the location or (DNS) hostname of'the particular media server 120 containing the stream file
associated with a particular stream identifier. Using the URL prefix, the hostname, and the
stream filename, the "makeplaylist" dynamically generates a URL for each stream file. An
example of such a URL is listed below, wherein the URL prefix is “mms://”, the hostname is

"mediaserver.company.com" and the stream file name is "filename.asf.":

[ <"mms://mediaserver.company.com/filename.asf"> J

[00105] Using the individual stream URLSs, the "makeplaylist" program then
dynamically generates a redirector file to be passed to the media player stored on the end
user's computer 104. An example of a redirector file for use with Windows Media

Technologies (WMT) is shown below:

<ASX>
<ENTRY>
<REF HREF="mms://mediaserver.company.com/stream1.asf">
<REF HREF="mms://mediaserver.company.con/stream?2.asf">
<REF HREF="mms://mediaserver.company.com/stream3.asf">
</ENTRY>
</ASX>

[00106] One skilled in the art will recognize, of course, that different media

technologies utilize different formats of redirector files and, therefore, the term "redirector
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file" is not limited to the ASX-type file shown above. Lastly, the end user's media player
pulls each identified stream file from the media server 120 identified in the redirector file in
the order in which it appears in the file.

[00107] It is to be understood that other system architectures are within the scope of
the present invention. For example, certain embodiments include sites each having its servers
on a separate LAN coupled to the administrative components (e.g., playlist server, file
management server, script processor, database) via a secure SMTP connection. Furthermore,
certain embodiments do not,-as in-the embodiment of Figure 1, include repository servers that
maintain backed-up copies of files. One such embodiment that does not include repository
servers for storing backups will now be described with reference to the schematic of Figure 6,
the workflow diagram of Figure 7 and the CM Database schematic of Figure 8.

[00108] As illustrated in Figure 6, the architecture of the present embodiment
essentially mirrors that of the embodiment of Figure 1. Indeed, the operation of the
components illustrated therein is based on, and in many respects identical to the components
described above with reference to Figure 1. However, rather than including repository
servers for maintaining a backup of content stored on the streaming media servers, the
present embodiment includes storage servers 606 that maintain a copy of each item of content
to the exclusion of maintaining a duplicate copy on a streaming media server 620. In short,
other than an external backup, such as on a tape backup system or mirror or redundant disk
system, preferably the only copy of each item of content for a given site is on the storage
servers 606. Accordingly, as described in greater detail below, when providing access to the
content, the streaming media servers 620 performs a LAN-based read of the appropriate
content on the storage servers 606.

[00109] 1t should be appreciated that coupling multiple media servers 620 to a single

storage server 606 having the only copy (vis-a-vis those media servers 620) provides several
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benefits. For example, the content management service provide saves money because less
storage is used. Additionally, because multiple media servers 620 may access and, thus,
stream the same item of content, clients 102 will encounter fewer instances of end users 104
not being able to receive the content because a media server 620 is already providing the
maximum number of streams. While so utilizing the storage servers 606 and media servers
620 is preferable, it is within the scope of the present invention to have some sites employ an
architecture wherein a repository or backup server and the media server each has a copy of

-the content, and have other sites employ a architecture where media servers do not have a
copy of the content.
[00110] Unlike the embodiment of Figure 1, the present embodiment also includes
site-specific file manipulation servers 607. As described in grealer detail below, each such .
file manipulation server 607 causes files to be moved from each site-specific FTP ingest

server 608 to the appropriate storage server 606.

[00111] It is also within the scope of the invention to have one or more sites in the
present embodiment on separate networks in communication with the administrative servers
and processors via SMTP or other connection, which themselves may be on a separate
network.

[00112] Having described the architecture of the present embodiment, its general
operation will now be described with reference to the workflow diagram of Figure 7. It is to
be understood, however, that aside from the differences noted or otherwise to be understood
based on the following description, the components of the present embodiment operate as like
named components of the embodiment of Figure 1. As illustrated therein, clients 102 are
able to upload content either via an HTTP upload to the web server 610 or via an FTP upload
to the client's primary site, as identified in the client's account record in the CM database 618.

The web server 610, in turn, performs a LAN-based file move to the appropriate storage
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server 606. In alternate embodiments, the; read is via a direct, point to point connection.
Under direction of the file management server 612, each site-specific file manipulation server
607 causes the content previously uploaded to the FTP ingest server 608 to be moved via the
LAN to the appropriate storage server 606.
[00113] With the content stored on the appropriate storage server 606, each streaming
media server 620 receiving a request for content will read the file from the appropriate
storage server 606 (in the present embodiment, via a LAN based file read) to obtain the

- content and ultimately provide it to the end user 104 requesting it.
[00114] Because the functionality of the present embodiment, in large part, parallels
that of the embodiment of Figure 1, the CM database 618 illustrated in Figure 8, largely
parallels the CM database 118 of Figure 2, with similarly named tables and ficlds providing
similar functionality and storing similar information unless stated or understood otherwise.
However, the present CM database 618 includes variations to accommodate the use of
storage servers 606, as well as to provide additional functionality. Such variations and
additional functionality will now be described with reference to the database schematic of
Figure 8 and continuing reference to the schematic of Figure 6.

Multiple Media Servers Per Storage Server

[00115] As noted above, an item of content stored on a storage server 608 is accessed
by each media server 620 that provides an end user 104 access to such content. Furthermore,
in the present embodiment, multiple media server 620 may access a given item of content on
a storage server 608. Consequently, the CM database 618 tracks which one or more media
servers 620 are coupled to, and may access, a given storage server 608. To accommodate this
potential one to many relationship, the CM database 618 includes the archive volume-media
server ("AVMS") Table 846 and the Media Servers Table 848. Each record in the AVMS

Table 846 associates a volume ID with a media server, as identified by media server (MS).ID,
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that is permitted to access content stored at the volume ID. Each MS ID, in turn, corresponds
to a record in the Media Servers Table 848, which provides media server identifying
information, as indicated. The "status" column stores one of the following values: CE (Check
Enabled); MD (Manually Disabled); and ME (Manually Enabled).

[00116] As with the prior embodiment, each volume ID is essentially defined in a
record in the Archive Volume Table 820. The volume type field in the archive volume table
820 specifies to which type of server (FTP ingest server file manipulation server, storage
server, or web server) the volume ID-corresponds. The server category field identifies the
server as being used for business services or public services or any other category useful for
reporting and maintenance purposes. The platform field is used to identify the media
platform corresponding o the volume type or to indicate that the platform is not applicable or
to indicate all platforms (e.g., a character such as “B”).

[00117] The "archive server" field (in Archive Volume Table 820), and the "server
name" field (in the Media Servers Table) store the computer's WINS/NETBIOS name for
LAN-based file access (for example, PUBO01), so that shared resources (such as directories,

etc.) on the server can be accessed via that name (for example, \PUBOI\PRootl1).
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Account Categories

[00118] The present embodiment has various other features reflected in the CM
database 618. For example, as illustrated in the Accounts Table 810, each account is
associated with an account category, as identified by account category ID (acct cat ID). Each
account category ID corresponds to an entry in the Account Categories Table 850, which sets
forth the name of the category. In general, an account category refers to a type of account,
such as Internet radio or television or corporate account. The content management service

.-provider may use such information-for reporting and, because accounts can be segregated into
broad categories, for simplifying the searching of accounts.

Time Zones

[00119] The Accounts Table 810 also includes a time zone ID field (TZ ID), which
identifies a client-selectable time zone. Based on the client's selection, and the corresponding
time zone ID, all information presented to the client 102 is based on the selected time zone.
More speciﬁcally, the date and time field stored within the data base 618 are stored in a
Greenwich meantime, however prior to being displayed to each client 102, the system
converts the time into that of the client-selected time zone. Similarly, dates and times entered
by each client 102 is converted to Greenwich Mean Time prior to being stored in the database
618. In the present embodiment, each time zone ID corresponds to a record in a time zone
table (not shown), identifying the time zone and providing the relative difference between the
Greenwich Mean Time and that time zone. Thus, by way of example, the expiration date,
deletion date, creation date and any other time related information is presented in the Client's
selected time zone frame.

Default Expiration Interval

[00120] The Accounts Table 810 also includes a default expiration interval field

(default exp interval). In the event a client 102 fails to specify an expiration date for a
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particular file being uploaded, the system automatically adds the value stored (e.g., minutes
hours, days, weeks, and the like) in the default expiration interval field to the date and time
that the file is uploaded, thereby arriving at the default expiration date for the file. Such
default expiration interval may be set by the client 102 during registration, or at any other
point in the process.

Accessors

[00121] The current embodiment also includes tables that specify who may access and
- alter account information.. Specifically, the Account Accessors-Table 852 and the Accessors
Table 854 specify, for each account ID, one or more individuals (accessors) that may access
the account. As illustrated, there may be several records in the account accessors table 852
for cach account 1D, thereby specifying multiple accessors for each account. Such accessors
may be individuals external to the content management system and internal to the client 102,

or administrative personnel (internal to the service provider).

Stream Categories
[00122] Unlike the embodiment of Figure 2, the Streams2 Table 814 includes a field

specifying each stream's category (category ID). Stream categories are essentially any type
or division of content deemed helpful to the content management service provider or the
clients 102. Furthermore, categories may be a broad or as focused as desired. In the present
embodiment, stream categories are hierarchical in nature, with only the most detailed
category being assignable to a stream. For example, the system may provide a first level
category of "sports," with a second level of multiple subcategories, such as "baseball,"
"basketball," "football," and the like. Each subcategory, in turn, includes more detailed third
level of subcategories, for example, under basketball, could be "NBA," "WBA" and

"College." Only these most detailed categories are assignable in the present embodiment.
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[00123] Preferably, each client 102 specifies a default stream category to be applied to
uploaded streams that is stored in the Account Table 810 (in the default stream cat ID field).
When new content is uploaded via the client web site or programmatically, the client 102 has
the option of using the default category or supplying a new category. In either case, the
system creates a new record in the Streams2 Table 814 and populates the category ID field
accordingly.

[00124] Each category ID corresponds to an entry in the Categories Table 838, which
specifies the name of the category, the parent category of the subject category, the type of
category (i.e., whether the category is assignable or not) and the level of the category in the
category hierarchy. This system retrieves this information and constructs a visual display of
the hierarchy on the client-side web page and permits each client to select the desired

category. The Categories Table 838 is also keyed to the default category ID in the Account

Table 810.
[00125] The present embodiment also allows each client 102 to have multiple sites — a

primary site and one or more replication sites — associated with its account. In general, when
uploading content via the client website, the client 102 may specify any one or more of the
replication sites to which the content will be uploaded (in addition to the primary site). The
client's primary site is identified by the site ID stored in the client's record in the Account
Table 810. The replication sites are identified in the Account Sites Table 856. More
specifically, the Account Sites Table 856 includes records that associate multiple site IDs to
the client's account ID. Of course, there is no requirement that a particular account have any
replication sites associated therewith.

[00126] In operation, when a client 102 uploads content, the content gets passed to the

storage server 606 associated with the client's primary site. As with the previous embodiment
g p
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the stream ID assigned to the content gets returned to the client 102. Thus, in the context of
the process of Figure 4b, an additional step 486 would be performed, namely, that if the client
102 is authorized to replicate its content to any site other than their primary site, the client
optionally selects one or more replication sites to which the file being uploaded should be
replicated.

[00127] In the background, when the client 102 uploads the content and identifies a
replication site to which the content should be stored, an entry is made in a replication queue

-- with the information identifying the content and the storage-server-606-of the replication site.
Periodically, a script checks the replication queue for entries and, for each entry in the queue,
causes the appropriate content to be stored in the specified storage server 606 corresponding
to the replication site. Thus, in the context of the process of Figure 4b, step 498 would be
added to account for the system replicating the files to replication sites if one or more
replication sites were chosen by the client while specifying file details. It should be noted
that for each storage server 606 containing a copy of the content, there is a record in the
Assets Location Table 818, each corresponding to the same stream ID and file name. This
stream ID, universal to all copies of the file at the primary and replication sites, simplifies
management of the copies, as there is only one entry in the Assets Table 812.

[00128] The ability to replicate content and the lack of a back-up copy of each item of
content on a repository server, as in the embodiment of Figure 2, results in certain changes in
the Asset Locations Table 818 status field. More specifically, the status is never "backing-
up" and, instead, may indicate that the content is: available; being deleted; has expired; failed
to be properly stored; being moved; new; being trashed; or being replicated, as described
above. Notably, in the present embodiment, there is no need to copy a content file from one
storage server 606 to another within the same site because multiple media servers 620 can

access the content.
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Recycle Bin

[00129] The status of being "trashed" is used in conjunction with a figurative "recycle
bin," like that describe above with reference to Figure 3j. When browsing or searching
content, a client 102 may select one or more items of content for deletion, or placement in the
recycle bin. When selected for deletion, the system changes the value of the status field for
the corresponding record in the Asset Locations Table 818 to "trashed." The system also
creates a record in the Deleted Assets Table 844 and enters as the deletion date a date (and
-time) some predetermined period in the future (e:g., one day; one week). - A seript running on
the script processor or other server periodically searches (e.g., every three hours; every day;
and the like) for records in the Asset Locations Table 818 having a status of "trashed." For
each such record, the system locates the corrcsp.onding record in the Deleted Assets Table
844 and reads the deletion date. If the deletion date equals or is greater than (i.e., after the
then current date (and time), then the system proceeds to delete the content. Until such time
as the content is actually deleted, the client 102 may restore the content from the recycle bin
via a web page identifying the contents (or, in alternate embodiments, programmatically).
When the client 102 selects an item of content for restoration, the system changes the status
in the Asset Locations Table 818 from "trashed" back to "available" and deletes the record in

the Deleted Assets Table 844.

Stream Groups

[00130] The present embodiment also allows clients 102 to logically group Streams
into stream groups for ease of presentation to end users 104. More specifically, each logical
stream group includes content files having the same susceptive content, but different media
formats and/or bit rates. When a client 102 uploads content, the client web page presents the
client 102 with the option of associating the uploaded content with an existing stream group

or with a newly created stream group.
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[00131] Stream groups are reflected in the Streams2 Groups Table 858, the Streams2
Group Table 860 and the Streams2 Group Streams Table 862. More specifically, the
Streams2 Groups Table 858 contains a record for each Stream Group, as identified by Stream
Group ID, associated with a particular account. The Streams2 Group Table 860 provides
Stream information corresponding to each Stream Group, as identified by Stream Group ID.
Such Stream information includes, for example, the Stream Group name, and the title, author,
description, associated key words and type of Stream Group. Lastly, the Streams2 Group
Streams Table 862 identifies each Stream comprising a given Stream Group. Additionally,
the Table 862 identifies the corresponding bit rate for the particular stream. By
characterizing streams into groups, clients are able to easily track a particular piece of content
and provide to their end-users 104 the stream having the appropriate media format and bit
rate.

[00132] The client-side web site also preferably presents a web page for managing
stream groups that parallels the page provided for managing playlists. For example, a stream
group may be selected, identifying information, such as name, title, description, keywords
and the like maybe edited, and the content of the stream group may be modified by adding or
removing content (by adding or deleting, respectively, a record in the Stream2 Group Streams
Table 862).

{00133] Alternatively, as with all content management functions, the stream groups
may be edited via the client-side web site as described by passing variables in a query string
to a script. In one such embodiment, the script requires values for three parameters:
username-password; and stream group action, which may indicate: adding a stream to an
existing group; creating a new group; editing a group; removing a stream from a group;
listing the stream groups; or listing the groups and the contents thereof. Depending upon the

action specified, the following optional parameters must be specified: name; title;
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description; author; keywords; miscellaneous, metadata of the group; whether promotable;
stream group ID (used to specify a group to be edited or removed or to edit streams within a
group); and stream action. Stream action, in turn, may indicate: adding a stream; removing a
stream; removing all streams; stream ID(s) (specified when adding or removing a particular
stream).

[00134] The Stream2 Details Table 870 is related stream groups. Each record in the
Stream2 Details Table 870 corresponds to a stream, as specified by stream ID. The
--information stored-for the streams includes: (1) miscellaneous metadata, such as an extension
of any other field that was truncated due to length of field restrictions; (2) if the stream
suppc;rts multi bit rates, a stream group is created containing all bit rate versions of the
stream; the stream group ID is stored in the multi bit rate stream group ID field (mbr sg id);
and (3) and indication of whether or not the stream supports multiple bit rates (is multi bit
rate),
[00135] Collectively, the information is used to identify those streams that support
multiple bit rates and to identify the particular stream group (out of potentially many to which
the stream belongs) corresponding to the stream's multi bit stream group.

Stream Folders

[00136] The present embodiment also allows clients 104 to organize content into
logical folders. The Streams Folders Table 864 and Folder Content Table 866 permit this.
The Streams Folders Table 864 identifies folders, by folder ID, associated with each account
ID. Each record also specifies the folder name and the ID of the parent folder, as folders may
be hierarchical. The Folder Content Table 866 identifies the content within each folder, as
identified by folder ID. More specifically, the present embodiment allows streams, stream
groups, and playlists to be included within a folder. Consequently, the folder content Table

866 is designed to specify any of the foregoing types of content. To this end, the folder
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content Table 866 includes a content type field, which specifies to which of the foregoing
types of content the record pertains. Each record also includes a content ID field which
specifies the ID of the content to which the record pertains. Thus, if the content type
specifies playlists, the content ID field will include the appropriate CG ID; if the content file
specifies Stream Group, the content ID field specifies the Stream Group ID; if the content
type specifies Stream, then the content ID field includes the Stream ID.

[00137] Preferably, the client web page includes a separate page that provides the
-client 102 the opportunity to-both create folders and edit existing folders. To create a folder,
the client 102 simply needs to provide the folder name and any parent folder to which the
new folder relates and to select content comprising the folder. In essence, for each new
folder created, a new record is created in a Streams Folders Table 864, and for each content
added to the folder, a new record is created in a Folder Content Table 866. When editing an
existing folder, the client web page preferably presents to the client 102 a listing of folders, as
identified in the Streams Folders Table 864, and upon the client's selecting a folder, the
system retrieves the details corresponding to the content ID stored in a Folder Content Table

866 and displays those details to the clients 102.

Promotability

[00138] The present embodiment also provides the clients 102 with the option of
marking content as promotable. By marking content promotable, the client 102 essentially
authorizes the content management service provider to select the content and place it on any
web site operated by the service provider. For example, if a client 102 provides news
clippings, it may mark the content promotable, thereby authorizing the service provider to
provide a link to the content on the service provider's news page. As illustrated in the CM
database 618, Stream Groups may be identified as promotable in the Streams2 Groups Table

858 and folders may be identified as promotable in the Streams Folders Table 864. Clients
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102 may indicate that a particular content is promotable when up-loading the content, or
creating or editing a folder and stream group. In alternate embodiments, individual streams
may be specified as promotable or not by including a promotable field in either of the Assets
Table 812 or Streams2 Table 814.

[00139] The Database 618 also includes an FTP Info Table 868 for storing the site ID
for each FTP Ingest Server 608, as identified by hosthame. The Table 868 also identifies the
username and password needed to access each FTP Ingest Server 608.

- Playlist Resolution -

[00140] Because the present embodiment does not store streams on the media servers
620 and because clients 102 can have replication sites, the processes of creating the playlist
URL and creating the redirector file is different than described with regard to the embodiment
of Figure 1. The differences will now be described with reference to Figures 6 and 8.
[00141] In the event a client 102 has one or more replication sites and the content to be
presented is stored at multiple sites, the client preferably selects the content and the site from
which the client desires it to be streamed. For example, a client may have a Japanese
language stream; if stored on a site in Japan and a site in the United States, the client may
desire it be streamed from the site in Japan. Consequently, the playlist URL of the present
embodiment includes and indication of not only the content (e.g., stream ID, CG ID), but also
an indication of the location (e.g., site ID) from where the content should be streamed. An
exemplary playlist URL, in which the playlist server 622 is “playlist.company.com”, the
program to dynamically generate the redirector file is “makeplaylist.dll”, the CG ID is
“12345” and the site ID is “167, is as follows:
<href=“http://playlist.company.com/makeplaylist.dlI?CG_ID=12345&SITE_ID=16">
[00142] The playlist URL is constructed generally as described above. However,

when the playlist is created, the system preferably provides the client 102 with a series of
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URLs, each corresponding to a different site at which the content is stored, and specifies the
site name and time zone, as retrieved from the Sites Table 834. Alternatively, the client
manually enters the site ID.

[00143] As with the previous embodiment, the makeplaylist component dynamically
generates a redirector file based on the CG ID and, in the present embodiment, the site ID.
More specifically, the component causes the playlist server 622 to access the Content Group
Streams Table 826 and identify the streams within the identified playlist and their sort order.
For each such stream, the server accesses the Streams2 Table 814 and retrieves the URL
prefix and filename. As described in greater detail below, because the content is stored on
the storage servers 606, and not the media servers 620, the filename refers each stream’s
filename as stored on the storage server 606.

[00144] The playlist server 622 also accesses the Stream-Servers Table 830 to identify
the hostname of the server on which each stream resides. It should be noted that because the
client has a replication site with the stream, there will be multiple records in the Stream-
Servers Table 830 for each stream ID. Consequently, the playlist server 622 must determine -
which record corresponds to the site identified in the playlist URL. The server does this by
accessing the Servers2 Table 832 and identifying the record having both one of the
hostnames previously identified from the Stream-Servers Table 830 and the site ID from the
URL. The hostname from this record is used in creating the redirector file. The system does
this for each stream in the playlist.

[00145] In certain embodiment, a site will include multiple streaming media servers
622 capable of streaming a given content file. In other words, multiple media servers 622 can
be coupled to a single storage server 606. In such an instance, the system must determine
which of the media servers 620 to use. This many-to-one relationship will be reflected by

multiple records in the Servers2 Table 832 having the appropriate site ID. In one
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embodiment, the decision is random or pseudorandom. However, in the present embodiment,
the decision is based on load balancing and the weight field in the Servers2 Table 832.
[00146] The weight field is a preset indication of the percentage of streams to be
served from a given media server 620, as compared to other media servers 620 capable of
streaming the same content. For example, if two media server 620 were coupled to a given
storage server 606 and could stream a file, and one could serve twice the streams of the other,
then the weight of the higher capacity server would be approximately 66 and the weight of
the lower capacity server would be approximately 33=When determining from which server
to stream, the system would analyze the ratio of current streams being served of the two
servers and utilize the server streaming a percentage of the total streams less than its weight.
In otlhcr words, the system would seek to maintain the ratio of streams served equal to the
ratio of the weights.

[00147] Once the media server hostname is determined, the component on the playlist
server 620 obtains the filepath prefix from the record in the Stream-Servers Table 830
corresponding to the relevant stream id and hostname. As will be described in greater detail,
the filepath prefix serves as a mounting point for the media server 620 so that the media
server 620 can access the storage server 606 to read the requested stream. This filepath
prefix is appended to the beginning of the filename and placed in the redirector file.

[00148] An exemplary redirector file, in which the playlist comprises a single stream
having a stream ID of “2000” and a filename of “/test/10/2000.asf”, the media server 620

hostname is “mediaserver.company.com”, and the mounting point is “proot1/PubShare01”, is

as follows:
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<ASX>
<ENTRY>
<REF
HREF="mms://mediaserver.company.com/proot1/PubShare01/test/10/2000.asf">

</ENTRY>
</ASX>

[00149] It should be noted that in the present embodiment, the mount point is the same
as the root share and share information for the server volume ID. Therefore, the media server
620 may read the correct contents of the storage server 606. Placing the filepath prefix in the
redirector file is useful in situations where files stored on a storage server 606 are not allowed
_to Be stored in one single share, but multiple sha;es are preferably created for the sake of
efficiency of the backup and recovery processes (e.g., mirroring a portion of all shares). In

this scenario, the hard drive(s) storage space on a storage server 606 is required to be stored
under one of those shares.

[00150] By way of illustrative example, the Archive Volume Table 820 currently has
the following record for a share created on the PUBO1 storage server 606. The record in the
Archive Volume Table 820 for that filer/share combination is as follows: cm_vol _id=142;
volume_type=S; archive server=\PUBO1; share=/PubShare01; ‘
server_addr=pub0l.broadcast.com; platform=B; max_content_kb=131072000; status=CE;
site_id=16; local_path=NULL; checking_status= [not used]; server_category=PUB;
root_share=/prootl; attach_type=N; total kb used=90455873.

[00151] This would cause a record to be created in the Stream —Servers Table 830
having a filepath prefix of /proot1/PubShare01.

[00152] Let's say that the file path stored in the filename column in streams?2 table was
/test/10/2000.asf'. Assuming that the stream ID 2000 was a Windows Media stream that is

accessed with the mms protocol, then playlist will construct the final URL as follows:

mms://mediaserver.company.com/proot1/pubshare01/test/10/2000.asf
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[00153] In this scenario, for this URL to work correctly, the streaming server must
have a mount point with the same name as the first component of the URL after the server
hostname. In the above case example, the server name is mediaserver.company.com, and the
first component of the URL after that hostname is “prootl.” So, a mount point having the
name prootl is created on the streaming server such that it points to the following LAN file
storage path: \PUBO1\proot1

[00154] A root share is optional, and is used only to reduce the number of mount
-points needed to be created on a streaming-server in a situation whereby the storage device or
hard drive on a storage server 606 has more than one share on it (for such reasons as
efficiency of the backup processes).

[00155] A storage share on a storage server, however, is required because the systems
will store a file in that share (further organized in account-specific directory, such as 'test' in
the above example, and a hashed directory such as '10' in the above example). In the above
example, the storage server 606 WPUBOI has the following shares: prootl and pubshare01.
[00156] Those skilled in the art will recognize that the method and system of the
present invention has many applications, may be implemented in many manners and, as such,
is not to be limited by the foregoing exemplary embodiments and examples. In this regard,
any number of the features of the different embodiments described herein may be combined
into one single embodiment. Moreover, the scope of the present invention covers
conventionally known and future developed variations and modifications to the system

components described herein, as would be understood by those skilled in the art.
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CLAIMS

1. A method of providing access to digital content, the method comprising:

receiving digital content from a client;

storing the digital content on a server having a hostname, the digital content having a
filename;

assigning a unique idéntifier to the digital content;

providing the client with the link containing the unique identifier;

receiving a request for the content, the request based on activation of the link;

determining the hostname and filename based on the unique identifier; and

creating a redirector file, the redirector file including the hostname and filename.

2. The method of claim 1, wherein the unique identifier is a stream identifier.

3. The method of claim 1, wherein the unique identifier is the name of the digital
content.

4. The method of claim 1, wherein the digital content is a streaming media file.

5. The method of claim 1, wherein the digital content is a pléylist comprising

multiple streaming media files.

6. The method of claim 1 wherein the link specifies a program for determining
the hostname and filename based on the unique identifier.

7. A method of providing an end user access to digital content, the method
comprising:

causing digital content to be stored on a server having a hostname, the digital content
having a filename when stored;

receiving a unique identifier to the digital content;

publishing a link for activation by the end user, the link including the unique identifier

of the digital content, wherein activation of the link causes resolution of the unique identifier
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into the hostname and filename and causes the digital content to be provided to the end user

based on the hostname and filename.

8. The method of claim 7, wherein the unique identifier is a stream identifier.

9. The method of claim 7, wherein the unique identifier is the name of the digital
content.

10. The method of claim 7, wherein the digital content is a streaming media file.

11. The method of claim 7, wherein the digital content is a playlist comprising

multiple streaming media files.

12. A system for managing digital content and provide digital content to end
users, the system comprising:

one or more first servers configured to receive digital content;

one or more storage servers configured to store digital content received by the first
servers;

a plurality of media servers coupled to at least one of the storage servers, the media
servers configured to receive a request to experience an item of digital content and, in

response to the request, read the item of digital content stored on the at least one storage

server.
13. The system of claim 12, wherein the first servers include a web server.
14. The system of claim 12, wherein the first servers include an FTP ingest server.
15. The system of claim 12, wherein the first servers are the storage servers.
16. The system of claim 12 wherein the request is from an end user and the media

servers are further configured to communicate the item of content to the end user.
17. The system of claim 12 further comprising a playlist server configured to

resolve the request and select one of the media servers to read the item of digital content.
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18. The system of claim 17 wherein each media server has a mounting point
associated therewith, the mounting point referring to the at least one storage server.

19. A method of managing digital content of a client, the method comprising:

associating the client with a primary site;

associating the client with one or more replication sites;

providing the client an option to upload digital content to both the primary site and
any one or more of the replication sites;

receiving a request to upload an item of digital content, the request specifying one or
more replication sites; and |

based on the request, uploading the item of digital content to the primary site and the
specified replication sites.

20. The method of claim 19 further comprising associating the item of content
with a universal identifier identifying the item of content as uploaded on the primary site and
the specified replication sites.

21. The method of claim 19, wherein the associating the client with replication
sites is performed in response to the client specifying replication sites.

22. The method of claim 19 further comprising:

receiving a request to provide the uploaded content; and

providing the uploaded content from the primary site or the one or more specified

replication sites based on client input.

52

IPR2022-01227
EXHIBIT 1003 - PAGE 02109



WO 02/057943 PCT/US02/01840

23. A method of managing digital content of a client, the method comprising:

receiving a selection of a time zone from the client;

associating the client with the time zone;

storing time related information for the client based on a standard time;

converting the stored time related information based on a standard time to time related
information based on the time zone associated with the client; and

providing to the client the time related information based on the time zone.

24... . The method of claim 23 wherein the universal time is Greenwich Mean Time.

25. The method of claim 23 wherein the converting includes adding or subtracting
a number of hours.

26. The method of claim 23 wherein the time related information is a date and
time.

27‘. The method of claim 23 further comprising:

receiving from the client time related information based on the time zone;

converting the time related information based on the time zone into time related
information based on the standard time; and

storing the time related information based on the standard time.

28. A method of providing digital content, the method comprising:

generating a playlist uniform resource locator (URL) identifying digital content and a
one of a plurality of sites having a copy of the digital content;

identifying a hostname associated with the digitél content and the one site, the
hostname identifying a media server associated with the one site; and

providing the digital content from the media server.
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29. The method of claim 28 wherein generating the playlist URL includes
receiving from a client providing the digital content a selection of the one site from the
plurality of sites.

30. The method of claim 28 wherein the one site includes a storage server and
multiple media servers and wherein the digital content is stored on the storage server, the
identifying hostname includes selecting the media server from the multiple media servers.

31. The method of claim 28 wherein selecting one of the multiple media servers is

random. . S .

32. The method of claim 28 wherein selecting one of the multiple media servers is
based on relative load on the multiple media servers.

33. The method of claim 28 wherein identifying the hostname includes selecting
the media server from multiple media servers.

34. The method of claim 28 wherein the digital content is a playlist comprising

multiple streams and wherein the identifying the hostname is performed by each of the

multiple streams.
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Content Management
MANAGE CONTENT./ ADMIN < \

ACCOUNT PREFERENCES | LOG OFF 202

Account Preferences

Default Title: IUpIoad Test Title

Default Author: [) Doe

Default Security Key: l

Default Security Interval:

Hours: I:.__:i Minutes: D
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Content Management
MANAGE CONTENT / ADMIN

testuser

/ Upload Content Form

[ = Media File: | i
! * Bitrate (Kbps): JSELECT HERE =
) * Title: Upload Test Title , .
“; Title: [up : G R
R * Author: IJ Doe i
"\ Copyright: l© 2001, All Rights Reserver
E Description:
/
]
F
/
SO0k i’g
{ Keywords: |
Current Keywords: |
|
|
Secure Content? [
Security Key: | ;
Security Interval:
Hours: Lw Minutes: I...“..,f
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Content Management

testuser |

B

317

FTP Upload Contents:

File Name

bturner 28
ChildTest

DO_NOT DELETE

Real

SyedBatchUpload

SyedsDirDontDelete

i 88X

Copy of test.asf

demo.asf

File13.rm

File131.rm
File133.rm
File134.rm
File135.rm
File136.rm

File137.rm

\test

Creation Time
10/9/00 12:10

10/9/00 12:10
10/9/00 12:10

- 10/9/00 12:10

10/9/00 12:10
10/9/00 12:10
11/29/00 04:13
12M5/00 12:41
10/9/00 12:10
10/9/00 12:10
12/156/00 01:09
1/16/01 15:13
1/16/01 156:13
1/16/01 15:13
10/9/00 12:10
10/9/00 12:10
10/9/00 12:10
10/9/00 12:10
10/9/00 12:10
10/9/00 12:10
10/9/00 12:10

5/19

Size
0.0 KB
0.0 KB
0.0 KB
0.0 KB
0.0 KB
0.0 KB
0.8 KB
270.7 MB
0.0 KB
0.0 KB
51.5MB
0.1 KB
0.7 MB
0.2 MB
10.0 KB
10.0 KB
10.0 KB
10.0 KB
10.0 KB
10.0 KB
10.0 KB
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Content Management testuser
MANAGE CONTENT / ADMIN

Batch Uploads

S S AR
EEDUESER

Available Batch Files

File Name Creation Time ' Size
[ 1-100.bul 10/9/00 12:10 7.9 KB
% 101-200.bul . 10/9/00 12:10 8.1 KB
35\\{ [ 28-anthony.bui 10/9/00 12:10 0.1 KB
[ BillDefault.txt 10/6/00 10:38 0.1 KB
I BillsSmBatch.bxt 1718101 12:28 0.3 KB’
Batch Process Summary
Batch File Submit Time Process Start Time Process End Time
BillDefault.txt 11/15/00 10:26:51 AM 11/16/00 4:13:02 AM 11/16/00 4:13:07 AM
SyedTest20001116.bul 11/16/00 4:44:11 AM  11/16/00 4:53:00 AM
100 RM Files.bul 1/18/01 5:27:50 AM 1/18/01 5:39:22 AM  1/18/01 5:46:45 AM
3( (4 100 WM Files.bul 1/18/01 5:27:50 AM 1/18/01 5:46:45 AM  1/18/01 5:53:59 AM
10RMFiles.bul 1/18/01 8:16:08 AM 1/18/01 8:20:01 AM  1/18/01 8:21:19 AM
10WMFiles.bul 1/18/01 8:16:08 AM 1/18/01 8:21:19 AM  1/18/01 8:22:22 AM

T 34
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Content Management testuser

MANAGE CONTENT / ADMIN
UPLOAD NEW CONTENT | BROWSE FTP CONTENT | BATCH UPLOADS | PLAYLISTS | SEARCH | RECYCLE

Current Playlists:

ChrisBinneyl (RAM) [
Comdex Trailer (RAM) I 3 ( %
Comdex trailer 2 (RAM) !
First Demo Playlist for Asia (ASX) !/
GSKed (RAM) ) : 3
josh example (RAM ! F l (%

. -

KhalidTest (ASX)
New Clipsl (RAM)

Search Playlists:

" Playlist ID:
Description: | i 37—0
Format:
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Content Management
MANAGE CONTENT / ADMIN
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testuser

Current Playlists: Edit Playlist : ChrisBinney1 (ID = 853031) 4—— 32 7_
ChrisBinneyl {RAM g http://playlist.broadcast.com/makeplaylist.dli 21D=853031 "_.,-32_%

Comdex Trailer (RAM) : L
Comdex trailer 2 (RAM) : * Description:
First Demo Playlist for Asia (ASX)

josh example (RAM)
KhalidTest (ASX) ;
New Clipsi (RAM) i

Streams List

» Streams:

Playlist ID:

220

'Description: | !

Format: | =

8/19

GSyed (RAM) ; * Content Format:

[ChrisBinney1

i
i

224

Upload Test Title
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Content Management testuser

MANAGE CONTENT / ADMIN
UPLOAD NEW CONTENT | BROWSE FTP CONTENT | BATCH UPLOADS | PLAYLISTS | SEARCH | RECYCLE

£ eerclaContent:

Title:

ké

. !
Display Results as XML? L\ gp0w child Account Content? =)

Q—/\cn-gi
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Content Management o testuser:

MANAGE CONTENT / ADMIN
UPLOAD NEW CONTENT | BROWSE FTP CONTENT | BATCH UPLOADS | PLAYLISTS | SEARCH |

Browse Content:

H

Title:

Duration: lig‘@lmwm_) (Enter values in minutes)
Show Child Account Content? I3 F-‘ 5 L\
L: ' »

Search Results:

ID Title Type Description Creation Date File Size Status
[T 793735 StevesTest WMT 11/1/00 2:59 PM 172 KB  Available
[77 943435 ASF Upload Test WMT 12/8/00 10:57 AM 1,034 KB Available
[T 943438 ASF Upload2 WMT 12/8/00 10:57 AM 127 KB Available
Ii 943437 ASF Upload3 WMT 12/8/00 10:58 AM 127 KB Available ]
[} 943439 ASF Upload4 WMT 12/8/00 10:58 AM 127 KB Available Ed
[} 943441 ASF Uploadx WMT 12/8/00 10:58 AM 127 KB Avallable {F
I 944032 Upload Test Title G2 12/8/00 2:44 PM 10 KB Available E
[T} 944036 Upload Test !'iglé ‘ G2 12/8100 2:45 PM 10 KB Available B3
"1 944503 Upload Test Title WMT 12/8/00 5:25 PM 172 KB  Available Ef

[T1 944510 Upload Test Title G2 12/8/00 5:33 PM 10 KB Available
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b

Create Playlist

* Description:

* Content Format:

Add to Another Playlist

PCT/US02/01840

Available Playlists: |ChrisBinneyl (RAM)

"R 1 5
% S RS

Streams List

» Streams: Upload Test Title
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Content Management F,'G 3@ testuser

|
%
MANAGE CONTENT / ADMIN |
UPLOAD NEW CONTENT | BROWSE FTP CONTENT | BATCH UPLOADS | PLAYLISTS | SEARCH | RECYCLE i

ID Title Type Description Deletion

[ 793769 Secure Content Test WMT 5/8/01
[ 798500 Ingest Test G2 _ 5/8/01
IJ 798536 Ingest Test G2 5/8/01
[TI 803442 test G2 © 5/8/01
[ 803583 Ingest Test WMT 5/8/01
[Z} 805118 FIP Ingest Test G2 5/8/01
[ 805124 Ingest Test WMT ' 5/8/01
[ 805550 Ingest Test G2 5/8/01
AutoArchive HTTP
1 818713 |0 st Test G2 6/8/01
3 AutoArchive Cross-
I 818728 Account Upload Test G2 5/8/01
. AutcArchive FTP
I} 818738 Ingest Test G2 5/8/01
! AutoArchive Test for ,
I71 818753 vbs_script_ingest.a... G2 Si8/01
s AutoArchive HTTP
[ 818806 !_qge-——————st Test G2 5/8/01
AutoArchive F '
[_. 818809 Inqest Test G2 5/8/01
s AutoArchive Test for
[} 818815 |1 script_ingesta... C2 5/8/01
: AutoArchive Cross- :
I"} 818819 Account Upload Test G2z 518101
[} sisese DoestTest WMT - 5/8/01
I 818858 @E’;’the’ Upload Test o, ‘ 5/8/01
I; 818861 BT Test Again WMT : 5/8/01
[i 867345 IngestTestGSyed G2 5/8/01
[7i 867346 |IngestTestGSyed G2 5/8/01
[T 870081 This is a test title G2 5/8/101
[T 870173 Bill T Title Test G2 5/8/01
: Ingest Test From FTP
[ 872066 (injust004) G2 5/8/01
Ingest Test (direct on
[Z 872096 | :ct00a) G2 5/8/01
[ 874436 ScottSusen's Test WMT Some Description 5/8/01
[T 874472 Ingest Test G2 5/8/01
[J 874730 Ingest Test WMT 5/8/01
I 875368 Ingest Test WMT 5/8/01

e
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CLIENT UPLOADS
MEDIA AND BATCH
FILES TO FTP
INGEST SERVER

446
CLIENT LOGS INTO
SYSTEM AND

SELECTS "BATCH
UPLOAD" OPTION

450

'

SYSTEM ADDS
ENTRY IN CM BATCH
JOBS DB, START
TIME = NULL VALUE

FIG. 4a

454

'

SCHEDULER
STARTS BATCH
PROCESS

458

'

SYSTEM RENAMES

FILE AND UPDATES

CM DB TO REFLECT
FILE DETAILS

SYSTEM READS SYSTEM UPDATES
(NEXT) REGORD IN CM BATCH JOBS
TABLE TO REFLECT

F——f CM BATCH JOBS DB t—— PROCESS END TIME
462

478

OF BATCH JOB
?

474

w »

SYSTEM CAUSES
(NEXT) FILE TOBE
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REPOSITORY AND
> ASSIGNS STREAM

YES iDs
470
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CLIENT LOGS INTO
SYSTEM AND SELECTS
"UPLOAD CONTENT"
OPTION FIG. 4b

480

l

CLIENT IDENTIFIES FILE
TO BE UPLOADED AND
SPECIFIES FILE DETAILS
484

l

SYSTEM TRANSFERS FILE

FROM CLIENT MACHINE

TO REPOSITORY SERVER
488

l

SYSTEM CREATES AND
POPULATES RECORDS IN
CM DB

492

l

SYSTEM RETURNS
STREAM ID AND
CONFIRMS UPLOAD

496
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CLIENT LOGS IN TO
ACCOUNT VIA WEB SERVER

510

Y

CLIENT SELECTS "PLAYLIST"

515

) J

CLIENT ENTERS PLAYLIST
DETAILS AND SELECTS AND
ORDERS FILES FOR
INCLUSION IN PLAYLIST

520

Y
SYSTEM CREATES RECORD

IN CM PLAYLISTS DB,
ASSIGNING CG ID AND
RETURNING THE ID TO
CLIENT

525

/

SYSTEM CREATES
CORRESPONDING RECORD IN
CONTENT GROUP DB BASED
ON PLAYLIST DETAILS

530

h

SYSTEM CREATES
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METHOD AND SYSTEM FOR MANAGING DIGITAL CONTENT,
INCLUDING STREAMING MEDIA

CROSS REFERENCE TO RELATED APPLICATIONS

[001] This application is a continuation-in-part of, and claims the benefit of, United
States Provisional Application No. 60/263,058, filed on January 18, 2001, for METHOD

AND SYSTEM FOR MANAGING STREAMING MEDIA, hereby incorporated by

reference.
BACKGROUND OF INVENTION
1. Field of the Invention
[002] The present invention relates generally to a method and system for providing

digital content via the Internet and, more particularly, to a method and system for allowing
clients to up-load, manage, and deliver streaming media content via the Internet.

2. Description of Related Art

[003] With the advent of the Internet and the World Wide Web, an industry has
developed around the delivery of digital content, such as streaming media content. By way
of example, streaming media may be used for any of a number of purposes, including
entertainment, distance learning and corporate purposes. Entertainment companies stream
movies and sporting events, distance learning companies stream educational content, and
corporations stream training materials.

[004] Although some streaming media content providers may have relatively few
items of content to provide, some content providers have hundreds, even thousands of content
files. Storing and streaming this number of content files can be costly. Furthermore,
streaming content requires a level of technical expertise often not found in companies
focusing on creating content. Consequently, content providers have turned to content

management service providers to store and stream content on behalf of the content providers.
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[005] As more content providers turn to service providers for their streaming
technology needs, service providers must manage more client accounts and greater numbers
of content files. Furthermore, to maintain existing content provider clients and attract new
clients, service providers must provide a content management system that not only is capable
of organizing large numbers of content files, but also is easy for the content providers to use.
Accordingly, there exists a need for a content management system that allows clients to
easily up-load, manage, and deliver streaming media content via the Internet.

3. Summary of the Invention

[006] The present invention solves the foregoing and other needs. In certain
embodiments, a method and system is provided for allowing client content providers to
upload, manage and deliver streaming media and other digital content. The system according
to one embodiment allows receives digital content from the client, assigns a stream identifier
(ID) to the content and stores the content. The client is given a playlist uniform resource
locator (URL) for publishing on its web site, the URL including the stream ID. Activation of
the URL by an end user causes the stream to be served to the end user, without the client
receiviﬁg or providing an indication of the spec'iﬁcs~ of where the content was stored.

[007] Another embodiment of the present invention permits clients to actively
manage their content, including defining logical folders and subfolders containing item(s) of
content; defining logical stream groups, containing items of content.

[008] A system according to one embodiment of the present invention couples one
or more media servers to a storage server. While the storage server has stored a copy of the
content, the media servers coupled thereto do not. In operation, the media servers perform a
read of the contents stored at the storage server when requested by an end user.

BRIEF DESCRIPTION OF THE DRAWINGS
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[009] The following drawing figures, which form a part of this application, are
illustrative of embodiments of the présent invention and are not meant to limit the scope of
the invention in any manner, which scope shall be based on the claims appended hereto.
[0010] Figure 1 is a schematic illustrating the system architecture of one embodiment

of the present invention,;

[0011] Figure 2 is a schematic illustrating the database of one embodiment of the
present invention;

[0012] Figures 3a-j are web pages of the Content Management client-side web site
according to one embodiment of the present invention;

[0013] Figures 4a - b are flowcharts illustrating processes of up-loading content files
into the content management system according to one embodiment of the present invention;
[0014] Figure 5 is a flowchart illustrating the process of creating a playlist according
to one embodiment of the present invention;

[0015] Figure 6 is a schematic illustrating the system architecture of an alternate
embodiment of the present invention;

[0016] Figure 7 is a schematic illustrating a workflow of a content management
system according to the alternate embodiment of Figure 6; and

[0017] Figures 8a and 8b represent a schematic illustrating the database of the
embodiment of Figure 6.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0018] Certain preferred embodiments of the present invention will now be discussed
with reference to the aforementioned figures, wherein like reference numerals refer to like
components. Turning first to the schematic of Figure 1, a system 100 according to one

embodiment of the present invention is shown. In general, the system 100 allow clients 102
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to up-load streaming media content to the system 100, manage such content, and make the
content available to end-users 104 via a web site on the Internet.

[0019] As will become apparent from the following discussion, each of the clients
102 and end-users 104 has a processor, such as a personal computer (PC), web enabled
cellular telephone or personal digital assistant (PDA) and the like, coupled to the Internet by
any one of a number of known manners. Furthermore, each client 102 preferably includes an
Internet browser, such as that offered by Microsoft Corporation under the tradename
INTERNET EXPLORER or that offered by Netscape Corp. under the tradename
NETSCAPE NAVIGATOR, as well as file transfer protocol (FTP) client software for
interacting with various components of the system 100. Additionally, each end-user
processor preferably includes an Internet browser, such as INTERNET EXPLORER or
NETSCAPE NAVIGATOR, and a media player, such as that offered by Microsoft
Corporation under the tradename WINDOWS MEDIA PLAYER or that offered by Real
Networks Corp. under the tradename REALPLAYER. It is to be understood that although
the present embodiment is described in terms of Windows Media content and Real Media
content, it is within the scope of the present invention to utilize any media format heretofore
or hereafter known. Furthermore, it is to be understood that although the present embodiment
is described in the context of streaming media, the present invention is applicable to digital
content other than streaming media.

[0020] As discussed in greater detail below, the client 102 up-loads streaming media
content to the repository or storage server (and associated storage) 106 either directly, via an
HTTP up-load, or via an FTP ingest server (and associated storage) 108. Once the client 102
has up-loaded its streaming media content, the client may manage its content via web pages
on a content management web site provided by a client-side web server 110. As discussed in

greater detail with reference to Figure 3a-j, the web site serves as an interface through which

IPR2022-01227
EXHIBIT 1003 - PAGE 02137



WO 02/057943 PCT/US02/01840

the client 102 may log into its account and select any of the following exemplary functions:
up-load new content; search the client's existing up-loaded content; create and edit playlists;
browse the client's contents stored on the FTP server 108; and perform a batch up-load of
content from the FTP server 108 to the repository server 106. Additionally, the web site
serves as an interface for the client 102 to perform various administrative functions, such as
setting and changing any of the client-defined account and file information described below.
In alternate embodiments, clients 102 may manage their accounts programmatically, via
:scripts running on the web-server 110 or othersystemrservice described below;~ - -

[0021] The system further includes a file management server 112, administrative staff
terminals 114, and a script processor 116. In general, the file management server 112
controls the activities of the various other components to which it is coupled and thc
movement of content within the system. The administrative terminals 114, in turn, are
coupled to the file management server 112 to allow the administrative staff of the content
management service provider maintaining the content management system 100 to control and
monitor the system 100. The script processor 116 works in conjunction with the file
management server 112 to control operation of the system 100 by running various software
scripts and/or components performing most of the functionality described herein. As
described in greater detail below, the script processor 116 includes various software modules,
including a task scheduler and program scripts and objects for batch up-loads of content files
and for recovery of deleted content files. It is to be understood that such task scheduling
software may be obtained by any of a number of third-party vendors. Similarly, based upon
the description of the program scripts and objects herein, the program scripts and objects may
be written in any programming language heretofore or hereafter known, such as PERL,

Visual Basic, JavaScript, C++, and the like.
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[0022] The content management system 100 also includes a Content Management
(CM) Database 118. As described in greater detail below with reference to Figure 2, the CM
Database 118 includes numerous relational databases or tables in a database. In general, the
CM Database 118 preferably includes account information, which identifies each client's
account, stream information, which identifies and describes each item of streaming content
within a client's account, playlist information, which identifies and describes each client's
playlist, batch information, which defines the status of each client's batch up-load requests,
and-storage location information, which tracks the storage of content on the repository 106
and streaming media 120 servers.

[0023] Under direction of the file management server 112, the up-loaded content is
eventually transferred from the repository server 106 to one or more streaming media server
(and associate storage) 120, where it is available for streaming via the Internet. As described
in greater detail below, the current embodiment utilizes a playlist server 122 for dynamically
generating a playlist metafile (such as ASX, RAM, SMIL, and RPM files, to name a few) to
be provided to the end-user's windows media player. In addition to the archived content
located on the streaming media server storage 120, the present environment provides for
streaming of live content acquired via encoders 124 coupled to the streaming media servers
120.

[0024] As illustrated in Figure 1, while the clients 102 and end-users 104 are coupled
to each other and to the content management system 100 via the Internet, the service
provider's components are coupled to each other via a local area network (LAN). More
specifically, the repository 106, FTP server 108, client web server 1 10, file management 112,
administrative terminals 114, script processor 116, CM Database 118, streaming media server

120, and playlist server 122 are all in communication via a secure LAN. In alternate
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embodiments, components of the system are coupled differently, for example, each coupled
directly to the Internet, coupled via a wide area network (WAN) and the like.
[0025] In general, the division of functionality among the web server 110, file
management server 112, playlist server 122 and script processor 116 described herein is
exemplary, as the functions may be segregated and grouped differently. For example, it is to
be understood that aithough the present embodiment utilizes client web servers 110 that are
separate from the playlist server 122, in alternate embodiments the functionality of the

" playlist server 122 described herein may be impiéiniented in'software residing on the web

server 110, thereby obviating the need for a separate playlist server.

Content Management Database 118
[0026] The Content Management (CM) Database 118 will now be described in

greater detail with reference to Figure 2, and continuing reference to Figure 1. The CM
Database 118 includes several logically discrete tables of information, each of which is
described below. As will be appreciated by one skilled in the art, the following logical
arrangement of information in tables is exemplary, and other arrangements are within the
scope of the present invention; for example; those with fewer or more tables and/or fewer or
more fields. It is also to be understood that although the CM Database 118 is described as a
central database, it is within the scope of the present invention to distribute the contents of the
CM Database 118 throughout the system.

[0027] The CM Database 118 includes a CM Accounts Table 210. In general, the
CM Accounts Table 210 includes records for each client account, as identified by a CM
account ID. Each such record includes account identifying information, such as account
name, account directory, username, password, contact information (such as contact name, e-
mail address, and telephone number), default title and author (which are preferences used to

identify items of content in the event no other title or author information is provided by the
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client 102), parent account ID (in the event the current account is related as a child to another
account), an indication of whether or not the client has an FTP account, and maximum
allowable amount size of content (e.g., in Kilo-bytes). It is within the scope of the present
invention to implement security features to maintain the integrity of the content, such as those
features and methods described in applicant's co-pending International Application No.
PCT/US01/46726, filed November 5, 2001, for SYSTEM AND METHOD FOR
CONTROLLING ACCESS TO DIGITAL CONTENT, INCLUDING STREAMING
MEDIA; and International Serial No. PCT/US01/18324; filed June-6, 2001, for SYSTEM
AND METHOD FOR CONTROLLING ACCESS TO DIGITAL CONTENT, INCLUDING
STREAMING MEDIA, which are hereby incorporated by reference. As such, the table
includes security related information, including default preferences indicating whether or not
the content is secure (allows security), and if so, a cryptographic key used for accessing such
content (default sec key) and a time period for which the key will be valid (default sec.
interval).

[0028] The CM Accounts Table 210 also includes a field for a "site id," which
uniquely identifies a site consisting of a group of one or more FTP servers 108 and those
repository servers 106 and streaming media servers 120 to which the content on the FTP
servers 108 can be up-loaded. Two representative sites are illustrated in Figure 1, although
the system 100 could have any number of sites. Although not required in the present
invention, each client account is associated with a site located in the client's geography or the
geography where the endorsers 104 likely to access the client's content are located so to speed
delivery of the streaming media content. Furthermore, it is to be understood that logically
grouping the FTP server 108, repository servers 106 and streaming media servers 120 into
sites is not required. As noted below, much of the account identifying information of the

present embodiment is provided by the client 102 during the registration process.
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[0029] The CM Database 118 further includes a series of tables containing content —
identifying information. More specifically, the CM Assets Table 212 includes records, each
of which identifies an item of streaming content by a stream ID. Furthermore, each record
includes the CM account ID, creation date of the item of content, description of the content,
an identification of whether the content is audio and or video, the platform to which the
content relates, the date on which the content was last modified, any code necessary for
viewing of the content, the length and size of the content, the expiration date (if any) of the
content, the individual that up-loaded the content and the date on which the content was
processed into the system 100. It is to be understood that each record in the CM assets Table
212 correlates an item of content, as identified by the stream ID, to a particular client
account, by reference to the CM account ID.

[0030] The Streams2 Table 214 also includes records identifying each item of
content, as identified by the stream ID. Fields contained in the Streams2 Table 214 include
the stream type, such as windows media player or real media player, title of the content,
author of the content, status of the content, copyright notice for the content, URL prefix, bite
rate of the content, file name of the content (as provided by the client 102), stream format,
such as windows media player or real media player, ad tag (which specified where an
advertisement is to be inserted), start time (if the Stream is a portion of the file), duration, and
expiration date.

[0031] As illustrated in Figure 2, the CM Assets Table 212 has three additional tables
related thereto: the CM Stream Keywords Table 216, CM Assets Locations Table 218 and
CM Archive Volume Table 220. The CM Stream Keywords Table 216 includes keywords,
as provided by the client 102, for each item of content as identified by the stream ID.

[0032] The CM Assets Locations Table 218, which is also related to the CM Assets

Table 212, includes records identified by location ID. The location ID is a unique identifier
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for each portion of storage pertaining an item of content. As such, location IDs may refer to

either a repository server 106 or a streaming media server 120. A given content file may be

stored at multiple location ids, for example one on a media server 120 and one on a repository

server 106. More specifically, each record in the CM Asset Locations Table 218 includes a

CM volume ID, for identifying the portion of the server on which the associated content

resides; stream ID, for identifying the item of content stored at the location ID; and status of

the item of content. The status of the file corresponding to each location is determined based

on the-following table:-

Status Meaning Applicable to file located on:
Available File is present on a media Streaming server
server and is available for
streaming
Back up File has been copies to a Repository server
streaming media server
Copying File is being copied to a Repository server; media server
repository server or media
server
Deleting File is being deleted Repository server; media server
Failed File up-load or copy has failed | Repository server; media server
Moving File is being moved from the Repository server; media server
current server to another server
of the same type
New File has recently been up- Repository server
loaded and not copied
[0033] The CM Archive Volume Table 220 is also related to the CM Asset Table 212

and, more particularly, to the CM Asset Locations Table 218. CM Archive Volume Table

220 includes records for each CM volume ID. Each record includes: volume type, which

indicates whether the volume ID pertains to a repository server 106, streaming media server

120, FTP server 108, script processing server 116 or web server 1 10; archive server name,

10
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indicating the LAN name of the particular repository server 106 or streaming media server
120, as the case may be, containing the volume ID; the server's DNS address; the platform for
the content, such as Window's Media or Real Media; the status of the content associated with
the volume id; the maximum storage capacity for the server continuing the volume id; and the
side id of the server containing the volume id.

[0034] Also associated with each client account identified in the CM Accounts Table
210 is client playlist information. Such playlist information is contained within the CM
Playlists Table 222, Content Group (CG) Table 224 and CG Streams Table 226:-In general,
the CM Playlist Table 222 includes records identifying each client playlist, as identified by a
content group ID. Each record further includes the CM account ID and the sort order, which
indicates the ordering of the items of streaming content associated with the particular playlist.
[0035] Content Group Table 224 also includes records for each playlist, and identified
by the playlist or content group (CG) ID. In general, each record contains the playlist details,
including the CG ad tag, the type of playlist, the CG description, the CG format, the CG

label, the meta-url for the playlist, CG notes, and an indication as to whether or not the
content group is shared.

[0036] The playlist entries are identified in a CG Stream Table 226. More
specifically, the CG Stream Table 226 includes records identifying each item of content as
part of a content group and further includes an indication of the order of the particular item of
content within the content group. As such, each record in the table includes the content group
ID, stream ID, and sort order.

[0037] The CM Database 118 also includes a table that indicates its status of client-
requested batch up-loads. More specifically, the CM Batch Jobs Table 228 inclgdes records
identifying the status of each requested batch job, as identified by a CM batch job ID. Each

record in the CM Batch Job Table 228 includes the CM account ID, identifying the account
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to which the batch job relates, the file name of the batch file (filename), the time which the
client 102 submitted the batch request (submit time), the time at which the process was
started (process start time), the time at which the batch process ended (process end time), and
an indication as to whether or not the batch file was removed from the client's account (file
removed). Because each record in the CM Batch Jobs Table 228 includes the CM account
ID, each such record is related to a record in the CM Accounts Table 210.
[0038] The CM Database also includes a Stream-Servers Table 230. The records in
-the Stream-Servers-Table 230 correlate each file, as identified by its stream ID, with the
hostname (or domain name server (DNS) address) of the streaming server 120 on which it
resides. While each stream ID will only have one record, a particular file will have as many
records as it has copies residing on different streaming servers 120.
[0039] The Servers2 Table 232 includes a record for each streaming server 120, as
identified by its server address, setting forth various metrics for the server 120, such as the
weight or relative number of streams being served to end users 104.
[0040] The CM Sites Table 234 contains a record for each site, as identified by its site
id. More specifically, each record identifies the name of the site, the FTP server uniform
resource locator (URL) associated with the site and the processor URL associated with the
site. In the present embodiment, each site only includes one FTP server 108.
[0041] As illustrated in Figure 2, the CM Database also includes tables relating to the
deletion and recovery of files, identifying each client's service level and categorizing the
clients' accounts.
[0042] The Account Servicelevels Table 236 stores a description of each client's
service level. As illustrated, this table 236 is keyed to the Account Table 210 by virtue of the

account service level ID (acct srvlevel 1d) field. Each service level generally corresponds to a
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different set of options, functions and/or capabilities offered to the client, for example, the
amount of storage allowed, number of uploads, the number of sites provided, and the like.
[0043] The Categories Table 238 stores records identifying the category to which a
particular account relates. More specifically, each record corresponds to a particular
category, as identified by category ID. In general, a category is a grouping of accounts, for
example, of all accounts related to a particular parent account. Thus, each record identifies
the parent ID, name, and description. As illustrated, records in the Categories Table 238 are
keyed-to accounts in the Account-Table 210 by the category IDfield. - =

[0044] The CM database 118 also tracks deleted accounts and deleted content. To
this end, the Deleted Accounts Table 240 keeps a record for each account, identified by
account ID, that is removed from the system 100. By keeping such records, the system
administrator is able to provide accurate record keeping and report generation.

[0045] The Deferred Delete Table 242, Deleted Assets Table 244 and the Recovery
Jobs Table 246 are used in the deletion of content. More specifically, a Stream may be
deleted either upon request of the client 102 or based on the content expiring. As noted
above, the Streams?2 Table 214 includes an expiration date field for each Stream ID. A script
running on the system periodically scans the Streams2 Table 214 for records having an
expiration date equal to or greater than (i.e., after) the then current time. For each record
containing such an expiration date, the systems proceeds to delete the content. The process
of deletion of the present embodiment includes changing the status field in the Asset
Locations Table 218 to expired and, in the Streams-Servers Table 230 changing the hostname
for the stream being deleted to another system server that hosts a default message, indicating
to the end user 104 that the requested content is not available. The system also replaces the
stream's actual filename, as stored in the Streams2 Table 214, with the filename of such

default message.
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[0046] Upon deletion of a stream, a record is also created in the Deleted Assets Table
244, specifying various stream information, as well as the expiration date and deletion date of
the content.
[0047] In the event the stream to be deleted is currently being provided to an end-user
104, the system will be unable to delete the content. In such an instance, the system creates a
record in the Deferred Delete Table 242, specifying the server name, file name and share
information for the content to be deleted. As illustrated, for each unique combination of
-server name;-share information and file name, the Deferred-we-defer delete Table 242 also
stores the site ID, stream ID, the date on which the delete request was submitted to the -
system, the date of the last attempted deletion, and the number of failed deletion attempts. A
script running on the system periodically searches the Deferred Delete Table 242 for entry
and, upon the finding a populated record, proceeds to attempt to delete the content specified
by the entry. Upon successful deletion,r an entry is created in a Deleted Assets Table 244 and
a status is changed in the Asset Locations Table 218.

Registration Process

[0048] Having described the components of the present embodiment, the operation
thereof will now be described. As an initial matter, each client 102 must register with the
service provider. In general, such registration includes the client 102 providing the service
provider with account identifying information, a subset of which includes client identifying
information. More specifically, the client provides the account identifying and client
identifying information contained within the CM Accounts Table 210. The client may also
select the designed service level. In one embodiment of the present invention, the client 102
provides such information via a secure web page generated by the client web server 110. The
client web server 110 receives the information and by executing a common gateway interface

(CGI) script, writes the information via the LAN to the CM Database 118. In an alternate
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embodiment, the client 102 manually provides the information to the service provider, who,
in turn, manually enters the information into the CM Database 118 via the administration
terminals 114. In either embodiment, once the service provider receives the account
identifying and client identifying information, a CM account ID is assigned and the
corresponding record in the CM Accounts Table 210 is populated.

Client-Side Content Management Web Site

[0049] As noted above, the client web server 110 provides a content management
web site that serves as an interface between the client-104 and the-content management
system. While the present embodiment utilizes such interactive web site for allowing the
client 102 to interface with the system and to manage the client's content, it is to be
understood that other interface devices may be used, including voice recognition devices,
text-based systems, or by passing variables on a query string and running a script, or any
other interface means. Furthermore, although the present embodiment passes data between
the web server 110 and the script processor 116 in XML format, it is to be understood that
other formats may be utilized. The content management web site of the present embodiment
will now be discussed with reference to Figures 3a - j.

[0050] Once a client 102 logs into the system by submitting its username and
password, the client is presented with the option to perform content management functions or
administrative functions. As shown in Figure 3a, when the client 102 selects administrative
functions from a high level menu 302, the web page presents the client 102 with the ability to
set account preferences, including default title, default author, default security key, and
default security interval. As with the other web pages discussed herein, entry of information
via the client 102 is received by the client web server 110 and placed in the appropriate fields
in the CM database 118. With the account preferences web page of Figure 3a, the default

preferences arc stored in the CM Accounts Table 210. In alternate embodiments, the web
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page also displays account settings such as maximum allowable storage (max content Kb),
actual storaged used (e.g., sum of Kb size fields in Assets Table 212), and any other
information stored in the database 118.

[0051] As shown in Figure 3b, when the client 102 selects the manage content option
in the high level menu, the web site presents the client with six options: "Upload New
Content", "Browse FTP Content", "Batch Uploads", "Playlists", "Search” and "Recycle".
When the "Upload New Content” option is selected, the system presents the client 102 with
the web page-shown in Figure 3b. As discussed-in greater detail-below, the client 102 is able
to identify a content file residing on its local machine, and upload the file to a repository
server 106. In general, the client 102 specifies the file name and file details in an upload
content form 306. These file details are then stored in the CM Assets Table 212 and the
Streams2 Table 214. Notably, the account preferences set by the client 102 on the web page
of Figure 3a are provided as default entries in the upload content form 306.

[0052] When the client 102 selects the "browse FTP content” option, the system
presents the client with the web page shown in Figure 3¢. As the name indicates, this option
provides the client 102 with a listing of all content files previously uploaded by the client 102
to the client's FTP account on the FTP ingest server 108. The system first identifies the FTP
ingest server 108 containing the client's FTP account. A call is made to the particular FTP
ingest server 108, which in turn executes a script to réad all file directories and files within
the client's account. The FTP server 108 returns a listing of such file directories and files in
XML format to the web server 110. The web server 110, in turn, converts the XML
information into HTML, which is displayed to the client 102. As shown in Figure 3c, the
client 102 is presented with the name of its FTP account 308, as well as a listing of the

client's file directories 310 and the client's content files 312.
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[0053] The browse FTP content web page allows the client 102 to either delete a
content file or cause a content file to be ingested from the FTP server 108 to a repository
server 106. Such operations will be discussed in greater detail below.

[0054] The "batch uploads" option is shown in Figure 3d. As shown therein, the
batch upload web page of the current embodiment is divided into two sections: one
illustrating the batch files which have been uploaded to the client's FTP account, but not
processed; and one identifying the client's batch files for which processing has begun 316.

- ‘By-way of example, batch file-"1-100.bul" has been uploaded but not processed, while batch
file "BillDefault.txt" was previously uploaded and processed.

[0055] It should also be noted that the batch upload web page may display any file
detail stored in the CM database 118 corresponding to each batch file. More specifically, for
each batch file listed as ha'ving been processed, information may be extracted from the submit
time, process start time and process end time fields of the CM Batch Jobs Table 228.

[0056] The listing of available batch files 314 is generated by the system browsing
the client's FTP content and extracting-all pure text files. The listing of processed batch files
is created by the system by searching the CM Batch Jobs Table 228 for all records identified
by the client's CM account ID. The client 102 may select one of the available batch files for
either deletion or processing.

[0057] The web page displayed when the client 102 selects the "playlists” option is
illustrated in Figure 3e. In general, this web page provides the client 102 with the ability to
edit playlists. To this end, the web page presents the client 102 with a list of current playlists
318. The system generates the list of playlists by searching the CM Playlists Table 222 for
all entries corresponding to the client's CM account ID, thereby resulting in a list of playlist
or content group (CQG) IDs, each of which identifies a different playlist for the client 102. For

each CG ID, the system retrieves the CG description and format in the Content Group Table
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224. The information is transferred in XML format and displayed in the playlist list 318 in
HTML format.

[0058] The system also provides the user with a search form 320, whereby the client
102 can enter playlist details, such as playlist/CG ID, CG description and CG format, in
which the system uses in searching the Content Group Table 224 in order to return a list of
matching playlists.

[0059] The client 102 may also select a current playlist to manage. As shown in
Figure 3f;-when the client:102 -chooses to manage a playlist;the system retrieves from the
CM database 318 the CG id 322, various playlist details 324 as stored in the Content Group
Table 224, and a list of streams or content files making up the identified playlist 326 as
retricved from the Content Group Streams Table 226 based on the CG ID. From the list of
streams, the client 102 may select any number for deletion from the playlist, in which case
the system removes the stream's id from the corresponding record in the Content Group
Streams Table 226.

[0060] Notably, the web page also provides the client 102 with the uniform resource
locator (URL) for the playlist 328. In general, the playlist URL 328 is incorporated into the
client's web page as a link, and when activated by an end user 104, causes the playlist
identified by the embedded playlist/CG ID to be played. The process of generating the
playlist URL 328 and playing the streams associated with the playlist is described in greater
detail with reference to Figures 5.

[0061] The web page displayed when the client 102 selects the "search" option is
shown in Figure 3g. The system provides the client 102 with a search form 330 that enables
the client 102 to enter the file details, including title, author, keywords, stream id, creation
date, and duration, as search criteria. The web server 110 passes the file details entered by

the client 102 to the script processor 116, which uses the values to search the CM Assets
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Table 212, CM Stream Keywords Table 216 and the Streams2 Table 214. The script
processor 116, in return, returns various file details of the client's content files meeting the
search criteria. Such results are shown in Figure 3h. The search form 330 also includes an
option to display the results in XML format (as received from the script processor 116) and to
search not only the client's current account, but also all child accounts (as indicated by the
parent id field in the CM Accounts Table 210).

[0062] As an alternative to using the search form 330, the client 102 may simply
-browse all-content in its-content management account by clicking the "Browse" button. Once
the client 102 clicks the browse button, the web server calls a script on the script processor
116 that retrieves all files associated with the client's username and password (and, thus,
account id).

[0063] Exemplary search results are illustrated in Figure 3h. Each content file may be
identified by any of the file details stored in the CM Database 118. In the present
embodiment, each file is identified by the stream ID, title, stream type, stream description,
creation date, file size, and status, all of which are stored in the CM Assets Table 212 and
Streams2 Table 214.

[0064] Furthermore, the web page displaying the search and browse results (Figure
3h) provides the client 102 the option to select one or more files and either "delete” the
selected files or "create a playlist" by adding the selected files to a new or existing playlist.

In an alternate embodiment, clients 102 are also provided with the option to view the streams
URL playlist URL 328. In the event the "create a playlist" button is activated, the "create a
playlist”" window shown in Figure 3i is displayed. The window displays a list of the client's
existing playlists 332 and the files contained within each playlist 334 (as provided in the

"playlist" web page), and the window provides the client 102 a form 336 to enter playlist
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details, including description and format, for a playlist to be created using the files selected
on the web page of Figure 3h.

[0065] It should be understood that the foregoing client web pages represent an
exemplary client interface and that other interfaces are within the scope of the present
invention. For example, clients may access their account via a script, such as a virtual basic
script, on an active server page (ASP), and pass the relevant variable in a query string rather
than entering them on a web page.

[00667] Thus, incertain embodimentsclients 102 are able to manage playlists via an
ASP page running on one of the system servers (e.g., the web server 210 or a separate
application server, not shown) by passing certain variables on a query string. In one such
embodiment, the client 102 log into the system by paring its username and password and
preferably as part of the same query string, passes any of a number of parameters depending
upon the desired function.

[0067] For example, the client may pass a parameter specifying what action is to be
performed on the playlist. Such action may include: adding or creating a new playlist;
editing the playlist (e.g., editing the playlist parameters or streams comprising the playlisf);
removing or deleting the playlist; listing playlist in the account (e.g., by name or ID); listing
the playlists and the contents of each playlist and the like. The playlist ID parameter is
specified to identify the playlist on which the system is to act.

[0068] By way of example, playlist parameter that can be specified (and thus edited in
the CM Database 118 is the name of the playlist. The playlist name can also be used to
identify the playlist which the system is to act. Another parameter that can be specified, and

thus edited) is the playlist format (e.g., RAM for RealMedia content and ASX for Windows

Media content).
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[0069] . The client can also pass parameters specifying the action to be taken, if any,
on individual streams comprising the specified playlist. Such actions may include, for
example: adding a stream to the playlist; removing a stream from the playlist; removing all
streams from the playlist; one or more stream IDs, to identifying the steam(s) when adding or
removing them.

[0070] Preferably, under a client uses such an ASP to manage playlists, the server
returns a message, such as an XML message, indicating whether the requested action was

- --successfully performed and, if so; any information generated, much as the playlist ID of a
newly created playlist. In the event the requested action was not successfully performed, the

server responds with a error message identifying the error.

Uploading Content

[0071] As an initial matter, the system must identify the server to which a client's
content should be uploaded. The site id is used to identify to which server a particular client's
content should be uploaded, copied or moved. Specifically, once a client 102 logs into the
system by providing its username and password, the system can identify the client's record in
the CM Accounts Table 210, which provides the client's site id. Based on the site id, the
system searches the CM Archive Volume Table 220 and identifies all records having the
client's site id. Each of these records identifies a different server associated with the client's
site id. If the system needs to access the FTP server 108 for the client (either to read the
contents of or transfer a file to or from the client's account), the system identifies those CM
Archive Volume Table records having the site id and a volume type corresponding to "FTP".
Similarly, the system can identify repository servers 104 and streaming servers 120
associated with the client's site id by identifying those CM Archive Volume Table records

having a type corresponding to "Repository" and "Streaming/Archive", respectively.
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[0072] As described with reference to Figures 4a-b, the system of the present
embodiment allows the client 102 to upload content to the repository servers 106 by any of
several different processes. The first processes (described with reference to Figures 4a and b)
transfer content files from the client's FTP account on the FTP server 108 to a repository
server 106. As such, the first step in these processes is the client 102 uploading content to the
FTP server 108 as noted above. The last manner is from the client's machine to a repository
server 106 via HTTP upload.

10073] - - As an initialstep in the-HTTP -upload process of Figure 4b, the client 102 logs
onto a web page provided by the client web server 110 by entering the client's user name and
password. Having logged onto the system, the client then selects the "Upload New Content"
option presented on the CM web page and identifies the content filc locally stored on the
client's machine that the client 102 desires to upload. Step 480. As illustrated in Figure 3b,
the client 102 has the option of identifying the file by file name or by clicking the "Browse"
button, which opens a window listing the client's locally stored files. Additionally, the client
102 specifies at least required file details for inclusion in the CM Database 118. Step 484.
The client web server 110 proceeds to transfer the file from the client's machine onto the
repository server 106 via an HTTP upload. Step 488. The system assigns a stream id to the
file and creates a record in each of the CM Assets Table 212, Streams2 Table 214 and CM
Stream Keywords Table 216, and the system assigns a location id and creates a record in the
CM Assets Location Table 218. Step 492. The client web server 110 proceeds to write the
file details, as provided by the client 102, into the appropriate fields in the CM Database 118.
Finally, the system returns the stream id to the client 102, which is displayed on the CM web

page with a confirmation message. Step 496. In the event any of the foregoing steps fails,

the system notifies the client 102 via a message on the CM web page.
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[0074] Clients 102 may also programmatically upload content from their FTP
Account on the FTP server 108 to a repository server 106 by executing a script. It is to be
understood that although the following embodiment utilizes a Virtual Basic ("VBS") script on
an active server page (ASP) of the web server 110, the functionality described may be
implemented using any programming language such as Java Script.
[0075] As an initial step in the programmatic upload and ingest process, the client 102
uploads one or more files to the FTP ingest server 108 utilizing FTP client software residing

- on theclient's machine.--Once the files have been uploaded, the client-102 may use the ASP
and pass certain variables on a query string to cause a file to be ingested or to perform
another content management function.
[0076] As part of the ingest request of the present embodiment, the client 102 must
enter its user-name and password, as well as certain file details. Required file details include
the name of the file in the client's FTP directory ("Filename"), the bit rate of the file
("Bitrate"), the title of the file ("Title"), and the author of the file ("Author").
[0077] The following optional file details may also be provided by the client 102
depending on the desired action: the copyright notice to be added to the content file
("Copyright"), a description of the file ("Description™), key words associated with the file to
be used in searches ("Keywords"), an indication as to whether or not the file is secure
("IsSecure"), an alphanumeric security string for use in accessing the file if it is identified as
being secure ("SecKey"), the security interval, the description of an existing playlist in the
client's account ("PlaylistDesc"), an indication whether to add the file to the playlist identified
by the aforementioned description or to replace the existing files associated with the
aforementioned playlist with the file being ingested ("PlaylistAction"), Playlist ID (CGID)
and an indication whether to automatically place the ingested file on a suitable streaming

media server 120 or to only place the ingested file onto a repository server 106, where it will

23

IPR2022-01227
EXHIBIT 1003 - PAGE 02156



WO 02/057943 PCT/US02/01840

stay until the administrative staff manually causes the file to be placed on a streaming media
server 120 ("AutoArchive"). In short, any stored file detail may be specified. The process of
adding and replacing files in a playlist is discussed in greater detail below.

[0078] It is to be understood that the aforementioned file details are merely exemplary
and that other file details may be considered required or optional in alternate embodiments of
the present invention. Furthermore, it is to be understood such file details may be manually
entered by the client 102 when submitting the ingest request, or, in an embodiment of the

- -system wherein the client 102 enters the file details upon uploading the content-files-to the
FTP server 108, the system may automatically retrieve the file details from the CM Database
118 based on the client's selection of the file to be ingested.

{0079] In general, the query string or command line identifies the active server page
script, the location of the script, and the variables being passed to the script, including the
user name, password, required file details, and any optional variables. The following is one

example of such a command line:
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http://contentmgmt.broadcast.com/vbs_script_ingest.asp?UserName=Foo&Password=Bar&
FileName=testfile rm&BitRate=5600& Title=Test File&Author=John Doe

[0080] The foregoing exemplary command line passes the real media file
"testfile.rm," which has a bit rate of 5600 kilobytes, is entitled "test file" and is authored by
"John Doe." Furthermore, the client 102 is identified by the user name "Foo" and password
"Bar." Such variables are passed to the script "Vbs_script_ingest.asp," located at "content
mgmt.broadcast.com."

[0081] The following exemplary command line logs in user "Foo" using the password
"Bar," uploading the file "Testfile," giving the:ﬁle a Title, Author, Copyright, Description,

and Keywords.

http://contentmgmt.broadcast.com/vbs_script_ingest.asp?username=Foo&Password=Bar& Title=Tes
File&Author=Yahoo! Broadcast&CopyRight=(c)2000 All Rights Reserved&Description= Testing T

[0082] When the script is called, the system receives the file details and causes the
identified file to be moved from the FTP ingest server 108 to a repository server 106. Based
on whether the file was successfully uploaded, the system provides to the client 102 one of
two XML strings. Such XML string includes a success code field (scode), a success code
description (scode_Description) and, if the upload was successful, the stream ID.

[0083] Thus, if the file was not successfully uploaded, the following XML string is
returned to the client 102, wherein an scode of "1" indicates a failure and the value of the

scode_description indicates the reason for the failure (e.g., an invalid username).

<?xml version="1.0" 7>
<response scode="1" scode_description="invalid username" />

[0084] In the event that the file was successfully uploaded, the system returns the
following XML string wherein the scode and scode_description indicate the successful

upload
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<?xml version="1.0" 7>
<response scode="0" scode_description="Success" stream_id="999999" />

[0085] The system then renames the file and updates the appropriate fields in the CM
database 118. More specifically, with the Stream ID assigned to the file, a record is created
in each of the CM Assets Table 212, Streams2 Table 214 and CM Stream Keywords Table
216. Additionally, a location id is assigned and a record is created in the CM Assets
Locations Table 218.

-[0086] <~~~ - As will now be described with reference to Figure 4a; and continuing
reference to Figure 3d, the client 102 may also perform two types of batch uploads, thereby
transferring files from the client's FTP account to a repository server 106. The two types of
batch uploads will be referred to as "default" and "standard" uploading. In general, default
batch uploading applies default file details contained in the batch file to an eptire sub-
directory of content files. On the other hand, the standard batch upload process applies file
details contained within the batch file on a file-by-file basis.

[0087] As an initial step, the client uploads the media files and batch file to the FTP
ingest server 108. Step 446. In the case of a default batch upload, the batch file must be
placed in the root directory of the client's FTP account. In the case of the standard upload
process, the batch file, along with the media files, are left in the root folder of the client's FTP
account.

[0088] The format of the batch file also depends upon the type of batch upload. The
default batch upload file takes on the following format wherein the file is first identified as
being for use in a "DEFAULT™" batch upload and the relevant file details are separated by

double colons as follows:

DEFAULT:DIRECTORY::BITRATE:: TITLE:: AUTHOR::COPYRIGHT:: l

DESCRIPTION:: KEYWORDS:: ISSECURE::SECURITYKEY:: SECURITY INTERVAL
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[0089] The default batch file also includes an indication of the FTP DIRECTORY
where the content files to which the default file details are to be applied are located. In the
event the client 102 does not wish to supply an optional file detail, the location for such file
detail is simply left blank. Furthermore, by placing the word "FILENAME" in parenthesis in
either the Title or Description field in the batch file, the system will automatically include the
file's file name in such field. By way of example, the following default batch file will apply
to all files in the client's FTP directory named "288_Filesdirectory," which contains filing
have a bitrate of 2880 kilobytes, entitled "Upload,” including the file name, authored by J.
Doe, a copyright notice reading "Copyright©2001," no description and no keywords, an
indication that the file is secure, having the security key "mysecuritykey," and having a

security interval of 122 minutes.

DEFAULT::288_FILES::2880::Upload(FILENAME)::J.DOE::Copyright©2001:::::Y :MY

SECURITYKEY::122

[0090] The standard batch upload batch file includes the same file details, however,
does not include the "DEFAULT" identifier or the "DIRECTORY" identifier. Instead, each
line in the standard batch file begins with the file name to which the file detail set forth in that

line are to be applied. As such, the following is the format of the standard batch file:

FILENAME::BITRATE:: TITLE::AUTHOR::COPYRIGHT::DESCRIPTION:KEYWORDS::I
SSECURE::SECURITYKEY :SECURITYINTERVAL

[0091] Once the media files and the batch file is uploaded to the system, the client
logs into the system via the CM website and selects the "Batch Upload" option, as shown in
Figure 3d. Step 450. As part of the process of selecting the Batch Upload option, the client
102 is presented with a list of both processes and unprocessed batch files. (See Figure 3d).

The client 102 selects an unprocessed batch file for processing.
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[0092] Upon selecting a batch file for processing, the system executes a script that
causes an entry to be created in the CM Batch Jobs Table 228. Step 454.

[0093] At some later point, according to a predefined interval, a task scheduler
running on the script processor 116 causes a batch script to execute. Step 458. As described
below, the batch script proceeds to read and process the unprocessed batch jobs identified in
the CM Batch Jobs Table 228. In an alternate embodiment, processing of the batch files is
not automated and instead is manually initiated by the administrative staff via the file

. management server 1-12.

[0094] Once the batch process is started, the system proceeds to read the first record
in the CM Batch Jobs Table 228, Step 462. Specifically, the system reads the record to
determine whether the start time field equals a null value or whether some actual start time.
Step 466. If the start time field has an actual start time, then the batch process job has already
been completed and the system prc;ceeds to read the next record in the CM Batch Jobs Table
228. Step 462.

[0095] In the event that the start time value of the current record equals the null value,
the system executes the batch job. Accordingly, the system causes the first file associated
with the batch file to be moved to a repository server 106 and assigns the file a stream id.
Step 470.

[0096] The system proceeds to rename the file that has been moved and updates the
CM database 118 to reflect the associated file details provided by the batch file. Step 474.
More specifically, the system parses the batch file based on the batch file format discussed
above, inserting the file details into the CM Assets Table 212, Streams2 Table 214 and the
CM Stream Keywords Table 216. The system also creates a record in the CM Asset
Locations Table 218. Once the file details have been entered into the appropriate records in

the CM database 118, the system determines whether or not all content files associated with
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the batch file bave been moved. Step 476. In other words, the system determines whether

the end of the batch job has been reached. If the end of the batch job has been reached, then
the system updates the record in the CM Batch Jobs Table 228 by entering the process end
‘time. Step 478. If the end of the batch job has not been reached, then the system proceeds to
move the next file associated with the batch file, assign a stream id, and update the CM
database 118 accordingly. Steps 470, 474. Once the system cycles through the CM Batch Jobs
Table 228, the processing of the batch jobs ceases until the scheduler begins the batch process
-again. -

Selecting The Streaming Media Server on Which to Place a Client's Content

[0097] In the present embodiment, the system places each client's content on the
streaming media server 120 that has the most free disk or storage space. More specifically,
the script processor 116 (or other server in alternate embodiments) reads the client's record in
the CM Accounts Table 210, identifying the client's site id. Using the client's site id, the
system searches the CM Archive Volume Table 220 and locates all records having a volume
type indicating streaming/archive. From this group of records, the system identifies only
those having a platform (e.g., Windows Media or Real Media) corresponding to the format of
the content file being uploaded. The resulting records are all potential streaming media
serves 120 on which the content could be uploaded.

[0098] For each of the servers identified by the remaining records (each record and
volume id corresponds to one server), the system proceeds to determine the available storage
capacity by subtracting the used capacity from the maximum capacity. Using the records
identifying all potential streaming media servers 120, the system notes the maximum storage
capacity of each such media server 120, as set forth in the "max kb" field of the CM Archive
Volume Table 220. The system then calculates how much of that capacity is actually being

used by summing the size of all files stored on each such media server 120. More
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specifically, for each volume id (server), the system identifies all of the records in the CM
Asset Locations Table 218 having the same volume id and identifies the stream id's in each of
those records. The result is a list of all files, as identified by stream id's, residing on the
server 120 corresponding to the given volume id. The system reads and sums the files sizes
by accessing the CM Assets Table 212. For each volume id, the system subtracts the total
storage used by the files residing on the server having that volume id from the maximum
storage capacity of the server, thereby calculating the actual available storage.

[0099] - -The content file being uploaded is placed on the streaming media server 120
(i.e., volume id) having the most available storage capacity. The system uses the selected
volume id to create a new record in the CM Assets Locations Table 218 for the archived
content file.

Creation of Playlist

[00100] As will now be described with reference to Figure 5, clients 102 may also
programmatically create playlists in the CM Playlists Database. The client 102 logs into
his/her account via the web server 110 and selects the "Playlist” link. Steps 510 and 515.
The client 102 is presented with a form into which the client 102 entefs playlist details, such
as description and file format, and selects and orders stream files for inclusion in the playlist.
Step 520. Once the client 102 has finished entering the playlist details, the system creates a
new playlist record in the CM Playlists Database and assigns a CG ID to the playlist. This
CG ID is returned to the client 102 for inclusion in the client's web site 102. Step 525. The
system also creates corresponding records in both the CG Database and the CG Streams
Database based upon the playlist details. Steps 530 and 535. Next, the system retrieves the
stream ID for the next stream file in the playlist and enters the stream ID in a record in the
CG Streams Database. Step 550. The system then queries whether the end of the playlist

was reached. Step 555. If yes, then the system has completed creating records for the
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playlist. However, if more streams are found, the system loops back to Step 550 to create

additional records.

[00101] In this way, the playlist details are stored on the CM Database 118 so as to be
accessible by the playlist server 122 to dynamically generate playlist redirector files, as

described below.

Dvynamic Plavlist Redirector Files Creation

[00102] Referring back to FIG. 1, the media servers 120 are connected to the world
wide web, or some other global communications network, through the LAN. In this respect,
streaming content is made available to end users 104 through the world wide web.
[00103] Upon completion of the scheduling and production phase of the web-cast
event, a uniform resource locator (URL) or link is returned to the client 102 to be embedded
in the client's web page. An end user 104 desiring to listen to or view the web-cast on their
computer or other device can click on the URL. A playlist or CG ID (12345) is preferably
embedded within the URL, as shown below:

<A href="http://playlistserver.company.com/makeplaylist.asp?id=12345">
In the iltustrative URL shown above, the link points to the playlist server 122 that will
execute the "makeplaylist.asp" program and dynamically generate a playlist redirector file.
One skilled in the art will recognize that although the "makeplaylist" application has an
Active Server Page (or ASP) extension, it is not necessary to use ASP technologies. Rather,
any programming or scripting language or technology could be used to provide the desired
functionality, for example, .dll.. It is preferred, however, that the program run on the server
side so as to alleviate any processing bottlenecks on the end user side.
[00104] The "makeplaylist" program functions to cause the playlist server 122 to make
a call to the CM database 118 to retrieve the data necessary to dynamically generate the

playlist redirector file. The playlist server 122 first accesses the CG Streams Table 226 and
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locates the record pertaining to the CG ID. As shown in FIG. 2, the CG Streams Table 226
contains the individual stream IDs and their respective sort orders. The stream IDs and the
sort order are returned to the "makeplaylist” program which then makes a call to the Streams2
Tables 214 in the CM database 118 that contain data associated with the individual streams.
Namely, the Streams2 Table 214 includes a URL prefix and a stream filename. The
individual streams identifiers are also used by the "makeplaylist" program to call to the
Stream-Servers Table 230 in the CM database 118. The Stream-Servers Table 230 includes
the location or (DNS)-hostname of the particular media server-120 containing the stream file
associated with a particular stream identifier. Using the URL prefix, the hostname, and the
stream filename, the "makeplaylist" dynamically geqerates a URL for each stream file. An
example of such a URL is listed below, wherein the URL prefix is “mms://”, the hostname is

"mediaserver.company.com” and the stream file name is "filename.asf.":

[ <"mms://mediaserver.company.com/filename.asf"> ]

[00105] Using the individual stream URLs, the "makeplaylist” program then
dynamically generates a redirector file to be passed to the media player stored on the end
user's computer 104. An example of a redirector file for use with Windows Media

Technologies (WMT) is shown below:

<ASX>
<ENTRY>
<REF HREF="mms://mediaserver.company.comy/stream1.asf">
<REF HREF="mms://mediaserver.company.com/stream?2.asf">
<REF HREF="mms://mediaserver.company.com/stream3.as{"">
</ENTRY>
</ASX>

[00106] One skilled in the art will recognize, of course, that different media

technologies utilize different formats of redirector files and, therefore, the term "redirector
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file" is not limited to the ASX-type file shown above. Lastly, the end user's media player
pulls each identified stream file from the media server 120 identified in the redirector file in
the order in which it appears in the file.

[00107] It is to be understood that other system architectures are within the scope of
the present invention. For example, certain embodiments include sites each having its servers
on a separate LAN coupled to the administrative components (e.g., playlist server, file
management server, script processor, database) via a secure SMTP connection. Furthermore,
certain embodiments do not, as in the embodiment of Figure 1; include repository servers that
maintain backed-up copies of files. One such embodiment that does not include repository
servers for storing backups will now be described with reference to the schematic of Figure 6,
the workflow diagram of Figure 7 and the CM Database schematic of Figure 8.

[00108] As illustrated in Figure 6, the architecture of the present embodiment
essentially mirrors that of the embodiment of Figure 1. Indeed, the operation of the
components illustrated therein is based on, and in many respects identical to the components
described above with reference to Figure 1. However, rather than including repository
servers for maintaining a backup of content stored on the streaming media servers, the
present embodiment includes storage servers 606 that maintain a copy of each item of content
to the exclusion of maintaining a duplicate copy on a streaming media server 620. In short,
other than an external backup, such as on a tape backup system or mirror or redundant disk
system, preferably the only copy of each item of content for a given site is on the storage
servers 606. Accordingly, as described in greater detail below, when providing access to the
content, the streaming media servers 620 performs a LAN-based read of the appropriate
content on the storage servers 606.

[00109] It should be appreciated that coupling multiple media servers 620 to a single

storage server 606 having the only copy (vis-a-vis those media servers 620) provides several
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benefits. For example, the content management service provide saves money because less
storage is used. Additionally, because multiple media servers 620 may access and, thus,
stream the same item of content, clients 102 will encounter fewer instances of end users 104
not being able to receive the content because a media server 620 is already providing the
maximum number of streams. While so utilizing the storage servers 606 and media servers
620 is preferable, it is within the scope of the present invention to have some sites employ an
architecture wherein a repository or backup server and the media server each has a copy of
the content, and-have other sites employ-a architecture where media servers do not have a
copy of the content.

[00110] Unlike the embodiment of Figure 1, the present embodiment also includes
site-specific file manipulation servers 607. As described in greater detail below, each such .
file manipulation server 607 causes files to be moved from each site-specific FTP ingest
server 608 to the appropriate storage server 606.

[00111] It is also within the scope of the invention to have one or more sites in the
present embodiment on separate networks in communication with the administrative servers
and processors via SMTP or other connection, which themselves may be on a separate
network.

[00112] Having described the architecture of the present embodiment, its general
operation will now be described with reference to the workflow diagram of Figure 7. Itisto
be understood, however, that aside from the differences noted or otherwise to be understood
based on the following description, the components of the present embodiment operate as like
named components of the embodiment of Figure 1. As illustrated therein, clients 102 are
able to upload content either via an HTTP upload to the web server 610 or via an FTP upload
to the client's primary site, as identified in the client's account record in the CM database 618.

The web server 610, in turn, performs a LAN-based file move to the appropriate storage
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server 606. In alternate embodiments, the read is via a direct, point to point connection.
Under direction of the file management server 612, each site-specific file manipulation server

| 607 causes the content previously uploaded to the FTP ingest server 608 to be moved via the
LAN to the appropriate storage server 606.
[00113] With the content stored on the appropriate storage server 606, each streaming
media server 620 receiving a request for content will read the file from the appropriate
storage server 606 (in the present embodiment, via a LAN based file read) to obtain the

- content and ultimately provide it to the end user 104 requesting it:

[00114] Because the functionality of the present embodiment, in large part, parallels
that of the embodiment of Figure 1, the CM database 618 illustrated in Figure 8, largely
parallels the CM database 118 of Figure 2, with similarly named tables and ficlds providing
similar functionality and storing similar information unless stated or understood otherwise.
However, the present CM database 618 includes variations to accommodate the use of
storage servers 606, as well as to provide additional functionality. Such variations and
additional functionality will now be described with reference to the database schematic of
Figure 8 and continuing reference to the schematic of Figure 6.

Multiple Media Servers Per Storage Server

[00115] As noted above, an item of content stored on a storage server 608 is accessed
by each media server 620 that provides an end user 104 access to such content. Furthermore,
in the present embodiment, multiple media server 620 may access a given item of content on
a storage server 608. Consequently, the CM database 618 tracks which one or more media
servers 620 are coupled to, and may access, a given storage server 608. To accommodate this
potential one to many relationship, the CM database 618 includes the archive volume-media
server ("AVMS"™) Table 846 and the Media Servers Table 848. Each record in the AVMS

Table 846 associates a volume ID with a media server, as identified by media server (MS) ID,
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that is permitted to access content stored at the volume ID. Each MS ID, in turn, corresponds
to a record in the Media Servers Table 848, which provides media server identifying
information, as indicated. The "status" column stores one of the following values: CE (Check
Enabled); MD (Manually Disabled); and ME (Manually Enabled).

[00116] As with the prior embodiment, each volume ID is essentially defined in a
record in the Archive Volume Table 820. The volume type field in the archivg volume table
820 specifies to which type of server (FTP ingest server file manipulation server, storage
server, or web server) the volume ID - corresponds. The server category field identifies the
server as being used for business services or public services or any other category useful for
reporting and maintenance purposes. The platform field is used to identify the media
platform corresponding to the volume type or to indicate that the platform is not applicable or
to indicate all platforms (e.g., a character such as “B”).

[00117] The "archive server" field (in Archive Volume Table 820), and the "server
name" field (in the Media Servers Table) store the computer's WINS/NETBIOS name for
LLAN-based file access (for example, PUBO01), so that shared resources (such as directories,

etc.) on the server can be accessed via that name (for example, \PUBO1\PRoot1).
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Account Categories

[00118] The present embodiment has various other features reflected in the CM
database 618. For example, as illustrated in the Accounts Table 810, each account is
associated with an account category, as identified by account category ID (acct cat ID). Each
account category ID corresponds to an entry in the Account Categories Table 850, which sets
forth the name of the category. In general, an account category refers to a type of account,
such as Internet radio or television or corporate account. The content management service
provider may use such information for reporting and, because accounts can be segregated into
broad categories, for simplifying the searching of accounts.

Time Zones

[00119] The Accounts Table 810 also includes a time zone ID field (TZ ID), which
identifies a client-selectable time zone. Based on the client's selection, and the corresponding
time zone 1D, all information presented to the client 102 is based on the selected time zone.
More specifically, the date and time field stored within the data base 618 are stored in a
Greenwich meantime, however prior to being displayed to each client 102, the system
converts the time into that of the client-selected time zone. Similarly, dates and times entered
by each client 102 is converted to Greenwich Mean Time prior to being stored in the database
618. In the present embodiment, each time zone ID corresponds to a record in a time zone
table (not shown), identifying the time zone and providing the relative difference between the
Greenwich Mean Time and that time zone. Thus, by way of example, the expiration date,
deletion date, creation date and any other time related information is presented in the Client's
selected time zone frame.

Default Expiration Interval

[00120] The Accounts Table 810 also includes a default expiration interval field

(default exp interval). In the event a client 102 fails to specify an expiration date for a
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particular file being uploaded, the system automatically adds the value stored (e.g., minutes
hours, days, weeks, and the like) in the default expiration interval field to the date and time
that the file is uploaded, thereby arriving at the default expiration date for the file. Such
default expiration interval may be set by the client 102 during registration, or at any other
point in the process.

Accessors
[00121] The current embodiment also includes tables that specify who may access and
alter account information.- Specifically;the Account-Accessors Table 852 and the Accessors
Table 854 specify, for each account ID, one or more individuals (accessors) that may access
the account. As illustrated, there may be several records in the account accessors table 852
for each account ID, thereby specifying multiple accessors for each account. Such accessors
may be individuals external to the content management system and internal to the client 102,
or administrative personnel (internal to the service provider).

Stream Categories

[00122] Unlike the embodiment of Figure 2, the Streams2 Table 814 includes a field
specifying each stream's category (category ID). Stream categories are essentially any type
or division of content deemed helpful to the content management service provider or the
clients 102. Furthermore, categories may be a broad or as focused as desired. In the present
embodiment, stream categories are hierarchical in nature, with only the most detailed
category being assignable to a stream. For example, the system may provide a first level
category of "sports,” with a second level of multiple subcategories, such as "baseball,”
"basketball," "football," and the like. Each subcategory, in turn, includes more detailed third
level of subcategories, for example, under basketball, could be "NBA," "WBA" and

"College."” Only these most detailed categories are assignable in the present embodiment.
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[00123] Preferably, each client 102 specifies a default stream category to be applied to
uploaded streams that is stored in the Account Table 810 (in the default stream cat ID field).
When new content is uploaded via the client web site or programmatically, the client 102 has
the option of using the default category or supplying a new category. In either case, the
system creates a new record in the Streams2 Table 814 and populates the category ID field
accordingly.

[00124] Each category ID corresponds to an entry in the Categories Table 838, which
. specifies the name of the category, the-parent category of the subject category, the type-of
category (i.e., whether the category is assignable or not) and the level of the category in the
category hierarchy. This system retrieves this information and constructs a visual display of
the hierarchy on the client-side web page and permits each client to select the desired
category. The Categories Table 838 is also keyed to the default category ID in the Account
Table 810.

Replication Sites

[00125] The present embodiment also allows each client 102 to have multiple sites —a
primary site and one or more replication sites — associated with its account. In general, when
uploading content via the client website, the client 102 may specify any one or more of the
replication sites to which the content will be uploaded (in addition to the primary site). The
client's primary site is identified by the site ID stored in the client's record in the Account
Table 810. The replication sites are identified in the Account Sites Table 856. More
specifically, the Account Sites Table 856 includes records that associate multiple site IDs to
the client's account ID. Of course, there is no requirement that a particular account have any
replication sites associated therewith.

[00126] In operation, when a client 102 uploads content, the content gets passed to the

storage server 606 associated with the client's primary site. As with the previous embodiment
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the stream ID assigned to the content gets returned to the client 102. Thus, in the context of
the process of Figure 4b, an additional step 486 would be performed, namely, that if the client
102 is authorized to replicate its content to any site other than their primary site, the client
optionally selects one or more replication sites to which the file being uploaded should be
replicated.

[00127] In the background, when the client 102 uploads the content and identifies a
replication site to which the content should be stored, an entry is made in a replication queue
- with the information identifying the content and the storage server-606-of the replication site.
Periodically, a script checks the replication queue for entries and, for each entry in the queue,
causes the appropriate content to be stored in the specified storage server 606 corresponding
to the replication site. Thus, in the context of the process of Figure 4b, step 498 would be
added to account for the system replicating the files to replication sites if one or more
replication sites were chosen by the client while specifying file details. It should be noted
that for each storage server 606 containing a copy of the content, there is a record in the
Assets Location Table 818, each corresponding to the same stream ID and file name. This
stream ID, universal to all copies of the file at the primary and replication sites, simplifies
management of the copies, as there is only one entry in the Assets Table 812.

[00128] The ability to replicate content and the lack of a back-up copy of each item of
content on a repository server, as in the embodiment of Figure 2, results in certain changes in
the Asset Locations Table 818 status field. More specifically, the status is never "backing-
up" and, instead, may indicate that the content is: available; being deleted; has expired; failed
to be properly stored; being moved; new; being trashed; or being replicated, as described
above. Notably, in the present embodiment, there is no need to copy a content file from one
storage server 606 to another within the same site because multiple media servers 620 can

access the content.
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Recycle Bin

[00129] The status of being "trashed" is used in conjunction with a figurative "recycle
bin," like that describe above with reference to Figure 3j. When browsing or searching
content, a client 102 may select one or more items of c.ontent for deletion, or placement in the
recycle bin. When selected for deletion, the system changes the value of the status field for
the corresponding record in the Asset Locations Table 818 to "trashed." The system also
creates a record in the Deleted Assets Table 844 and enters as the deletion date a date (and
-time) some predetermined period in the future (e.g., one day, one week). - A seript running on
the script processor or other server periodically searches (e.g., every three hours; every day;
and the like) for records in the Asset Locations Table 818 having a status of "trashed." For
cach such record, the system locates the corresp'onding record in the Deleted Assets Table
844 and reads the deletion date. If the deletion date equals or is greater than (i.e., after the
then current date (and time), then the system proceeds to delete the content. Until such time
as the content is actually deleted, the client 102 may restore the content from the recycle bin
via a web page identifying the contents (or, in alternate embodiments, programmatically).
When the client 102 selects an item of content for restoration, the system changes the status
in the Asset Locations Table 818 from "trashed" back to "available" and deletes the record in

the Deleted Assets Table 844.

Stream Groups

[00130] The present embodiment also allows clients 102 to logically group Streams
into stream groups for ease of presentation to end users 104. More specifically, each logical
stream group includes content files having the same susceptive content, but different media
formats and/or bit rates. When a client 102 uploads content, the client web page presents the
client 102 with the option of associating the uploaded content with an existing stream group

or with a newly created stream group.
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[00131] Stream groups are reflected in the Streams2 Groups Table 858, the Streams?2
Group Table 860 and the Streams2 Group Streams Table 862. More specifically, the
Streams2 Groups Table 858 contains a record for each Stream Group, as identified by Stream
Group ID, associated with a particular account. The Streams2 Group Table 860 provides
Stream information corresponding to each Stream Group, as identified by Stream Group ID.
Such Stream information includes, for example, the Stream Group name, and the title, author,
description, associated key words and type of Stream Group. Lastly, the Streams2 Group
Streams Table 862 identifies each Stream comprising a given Stream Group. Additionally,
the Table 862 identifies the corresponding bit rate for the particular stream. By
characterizing streams into groups, clients are able to easily track a particular piece of content
and provide to their end-users 104 the stream having the appropriate media format and bit
rate.

[00132] The client-side web site also preferably presents a web page for managing
stream groups that parallels the page provided for managing playlists. For example, a stream
group may be selected, identifying information, such as name, title, description, keywords
and the like maybe edited, and the content of the stream group may be modified by adding or
removing content (by adding or deleting, respectively, a record in the Stream?2 Group Streams
Table 862).

[00133] Alternatively, as with all content management functions, the stream groups
may be edited via the client-side web site as described by passing variables in a query string
to a script. In one such embodiment, the script requires values for three parameters:
username-password; and stream group action, which may indicate: adding a stream to an
existing group; creating a new group; editing a group; removing a stream from a group;
listing the stream groups; or listing the groups and the contents thereof. Depending upon the

action specified, the following optional parameters must be specified: name; title;
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description; author; keywords; miscellaneous, metadata of the group; whether promotable;
stream group ID (used to specify a group to be edited or removed or to edit streams within a
group); and stream action. Stream action, in turn, may indicate: adding a stream; removing a
stream; removing all streams; stream ID(s) (specified when adding or removing a particular
stream).

[00134] The Stream?2 Details Table 870 is related stream groups. Each record in the
Stream?2 Details Table 870 corresponds to a stream, as specified by stream ID. The

.. information stored-for the streams includes: (1) miscellaneous metadata, such as an extension
of any other field that was truncated due to length of field restrictions; (2) if the stream-
suppo‘rts multi bit rates, a stream group is created containing all bit rate versions of the
stream; the stream group ID is stored in the multi bit rate stream group ID field (mbr sg id);
and (3) and indication of whether or not the stream supports multiple bit rates (is multi bit
rate).

[00135] Collectively, the information is used to identify those streams that support
multiple bit rates and to identify the particular stream group (out of potentially many to which
the stream belongs) corresponding to the stream's multi bit stream group.

Stream Folders

[00136] The present embodiment also allows clients 104 to organize content into
logical folders. The Streams Folders Table 864 and Folder Content Table 866 permit this.
The Streams Folders Table 864 identifies folders, by folder ID, associated with each account
ID. Each record also specifies the folder name and the ID of the parent folder, as folders may
be hierarchical. The Folder Content Table 866 identifies the content within each folder, as
identified by folder ID. More specifically, the present embodiment allows streams, stream
groups, and playlists to be included within a folder. Consequently, the folder content Table

866 is designed to specify any of the foregoing types of content. To this end, the folder
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content Table 866 includes a content type field, which specifies to which of the foregoing
types of content the record pertains. Each record also includes a content ID field which
specifies the ID of the content to which the record pertains. Thus, if the content type
specifies playlists, the content ID field will include the appropriate CG ID; if the content file
specifies Stream Group, the content ID field specifies the Stream Group ID; if the content
type specifies Stream, then the content ID field includes the Stream ID.

[00137] Preferably, the client web page includes a separate page that provides the
client 102 the opportunity to both create folders and edit existing folders. To create a folder,
the client 102 simply needs to provide the folder name and any parent folder to which the
new folder relates and to select content comprising the folder. In essence, for each new
folder created, a new record is created in a Streams Folders Table 864, and for each content
added to the folder, a new record is created in a Folder Content Table 866. When editing an
existing folder, the client web page preferably presents to the client 102 a listing of folders, as
identified in the Streams Folders Table 864, and upon the client's selecting a folder, the
system retrieves the details corresponding to the content ID stored in a Folder Content Table

866 and displays those details to the clients 102.

Promotability

[00138] The present embodiment also provides the clients 102 with the option of
marking content as promotable. By marking content promotable, the client 102 essentially
authorizes the content management service provider to select the content and place it on any
web site operated by the service provider. For example, if a client 102 provides news
clippings, it may mark the content promotable, thereby authorizing the service provider to
provide a link to the content on the service provider's news page. As illustrated in the CM
database 618, Stream Groups may be identified as promotable in the Streams2 Groups Table

858 and folders may be identified as promotable in the Streams Folders Table 864. Clients
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102 may indicate that a particular content is promotable when up-loading the content, or
creating or editing a folder and stream group. In alternate embodiments, individual streams
may be specified as promotable or not by including a promotable field in either of the Assets
Table 812 or Streams?2 Table 814.

[00139] The Database 618 also includes an FTP Info Table 868 for storing the site ID
for each FTP Ingest Server 608, as identified by hostname. The Table 868 also identifies the

username and password needed to access each FTP Ingest Server 608.

Playlist Resclution

[00140] Because the present embodiment does not store streams on the media servers
620 and because clients 102 can have replication sites, the processes of creating the playlist
URL and creating the redirector file is different than described with regard to the embodiment
of Figure 1. The differences will now be described with reference to Figures 6 and 8.

[00141] In the event a client 102 has one or more replication sites and the content to be
presented is stored at multiple sites, the client preferably selects the content and the site from
which the client desires it to be streamed. For example, a client may have a Japanese
language stream; if stored on a site in Japan and a site in the United States, the client may
desire it be streamed from the site in Japan. Consequently, the playlist URL of the present
embodiment includes and indication of not only the content (e.g., stream ID, CG ID), but also
an indication of the location (e.g., site ID) from where the content should be streamed. An
exemplary playlist URL, in which the playlist server 622 is “playlist.company.com”, the
program to dynamically generate the redirector file is “makeplaylist.dll”, the CG ID is
“12345” and the site ID is “167, is as follows:
<href=“http://playlist.company.com/makeplaylist.dl1?CG_ID=12345&SITE_ID=16">
[00142] The playlist URL is constructed generally as described above. However,

when the playlist is created, the system preferably provides the client 102 with a series of
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URLs, each corresponding to a different site at which the content is stored, and specifies the
site name and time zone, as retrieved from the Sites Table 834. Alternatively, the client
manually enters the site ID.

[00143] As with the previous embodiment, the makeplaylist component dynamically
generates a redirector file based on the CG ID and, in the present embodiment, the site ID.
More specifically, the component causes the playlist server 622 to access the Content Group
Streams Table 826 and identify the streams within the identified playlist and their sort order.
For each such-stream, the server accesses the-Streams2 Table-814 and retrieves the URL
prefix and filename. As described in greater detail below, because the content is stored on
the storage servers 606, and not the media servers 620, the filename refers each stream’s
filename as stored on the storage server 606.

[00144] The playlist server 622 also accesses the Stream-Servers Table 830 to identify
the hostname of the server on which each stream resides. It should be noted that because the
client has a replication site with the stream, there will be multiple records in the Stream-
Servers Table 830 for each stream ID. Consequently, the playlist server 622 must determine
which record corresponds to the site identified in the playlist URL. The server does this by
accessing the Servers2 Table 832 and identifying the record having both one of the
hostnames previously identified from the Stream-Servers Table 830 and the site ID from the
URL. The hostname from this record is used in creating the redirector file. The system does
this for each stream in the playlist.

[00145] In certain embodiment, a site will include multiple streaming media servers
622 capable of streaming a given content file. In other words, multiple media servers 622 can
be coupled to a single storage server 606. In such an instance, the system must determine
which of the media servers 620 to use. This many-to-one relationship will be reflected by

multiple records in the Servers2 Table 832 having the appropriate site ID. In one
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embodiment, the decision is random or pseudorandom. However, in the present embodiment,
the decision is based on load balancing and the weight field in the Servers2 Table 832.
[00146] The weight field is a preset indication of the percentage of streams to be
served from a given media server 620, as compared to other media servers 620 capable of
streaming the same content. For example, if two media server 620 were coupled to a given
storage server 606 and could stream a file, and one could serve twice the streams of the other,
then the weight of the higher capacity server would be approximately 66 and the weight of
the lower capacity server would be approximately 33="When determining from which server
to stream, the system would analyze the ratio of current streams being served of the two
servers and utilize the server streaming a percentage of the total streams less than its weight.
In o‘;her words, the system would seek to maintain the ratio of streams served equal to the
ratio of the weights.

[00147] Once the media server hostname is determined, the component on the playlist
server 620 obtains the filepath prefix from the record in the Stream-Servers Table 830
corresponding to the relevant stream id and hostname. As will be described in greater detail,
the filepath prefix serves as a mounting point for the media server 620 so that the media
server 620 can access the storage server 606 to read the requested stream. This filepath
prefix is appended to the beginning of the filename and placed in the redirector file.

[00148] An exemplary redirector file, in which the playlist comprises a single stream
having a stream ID of “2000” and a filename of “/test/rl 0/2000.asf”, the media server 620
hostname is “mediaserver.company.com”, and the mounting point is “prootl/PubShare01”, is

as follows:
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<ASX>

<ENTRY>

<REF

HREF="mms://mediaserver.company.com/proot1/PubShare01/test/10/2000.asf">

</ENTRY>
</ASX>
[00149] It should be noted that in the present embodiment, the mount point is the same
as the root share and share information for the server volume ID. Therefore, the media server
620 may read the correct contents of the storage server 606. Placing the filepath prefix in the
redirector file is useful in situations where files stored on a storage server 606 are not allowed
to be stored in one single share, but multiple shares are preferably created for the sake of
efficiency of the backup and recovery processes (e.g., mirroring a portion of all shares). In
this scenario, the hard drive(s) storage space on a storage server 606 is required to be stored
under one of those shares.
[00150] By way of illustrative example, the Archive Volume Table 820 currently has
the following record for a share created on the PUBO1 storage server 606. The record in the
Archive Volume Table 820 for that filer/share combination is as follows: cm_vol_id=142;
volume_type=S; archive_server=\\PUBO1; share=/PubShare01; ‘
server _addr=pub01.broadcast.com; platform=B; max_content_kb=131072000; status=CE;
site_id=16; local_path=NULL,; checking_status= [not used]; server_category=PUB;
root_share=/prootl; attach_type=N; total_kb_used=90455873.
[00151] This would cause a record to be created in the Stream —Servers Table 830
having a filepath prefix of /proot1/PubShare01.
[00152] Let's say that the file path stored in the filename column in streams?2 table was

'/test/10/2000.asf. Assuming that the stream 1D 2000 was a Windows Media stream that is

accessed with the mms protocol, then playlist will construct the final URL as follows:

mms://mediaserver.company.com/proot1/pubshare01/test/10/2000.asf
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[00153] In this scenario, for this URL to work correctly, the streaming server must
have a mount point with the same name as the first component of the URL after the server
hostname. In the above case example, the server name is mediaserver.company.com, and the
first component of the URL after that hostname is “prootl.” So, a mount point having the
name prootl is created on the streaming server such that it points to the following LAN file
storage path: \PUBO1\proot1
[00154] A root share is optional, and is used only to reduce the number of mount

- points needed to be created on a streaming:server in a situation whereby the storage device or
hard drive on a storage server 606 has more than one share on it (for such reasons as
efficiency of the backup processes).
[00155] A storage share on a storage server, however, is required because the systems
will store a file in that share (further organized in account-specific directory, such as 'test' in
the above example, and a hashed directory such as '10' in the above example). In the above
example, the storage server 606 \PUBO1 has the following shares: prootl and pubshare01.
[00156] Those skilled in the art will recognize that the method and system of the
present invention has many applications, may be implemented in many manners and, as such,
is not to be limited by the foregoing exemplary embodiments and examples. In this regard,
any number of the features of the different embodiments described herein may be combined
into one single embodiment. Moreover, the scope of the present invention covers
conventionally known and future developed variations and modifications to the system

components described herein, as would be understood by those skilled in the art.
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CLAIMS

1. A method of providing access to digital content, the method comprising:

receiving digital content from a client;

storing the digital content on a server having a hostname, the digital content having a
filename;

assigning a unique idéntiﬁer to the digital content;

providing the client with the link containing the unique identifier;

receiving a request for the content, the request based on activation of the link;

determining the hostname and filename based on the unique identifier; and

creating a redirector file, the redirector file including the hostname and filename.

2. The method of claim 1, wherein the unique identifier is a stream identifier.

3. The method of claim 1, wherein the unique identifier is the name of the digital
content.

4, The method of claim 1, wherein the digital content is a streaming media file.

5. The method of claim 1, wherein the digital content is a playlist comprising

multiple streaming media files.

6. The method of claim 1 wherein the link specifies a program for determining
the hostname and filename based on the unique identifier.

7. A method of providing an end user access to digital content, the method
comprising:

causing digital content to be stored on a server having a hostname, the digital content
having a filename when stored;

receiving a unique identifier to the digital content;

publishing a link for activation by the end user, the link including the unique identifier

of the digital content, wherein activation of the link causes resolution of the unique identifier
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into the hostname and filename and causes the digital content to be provided to the end user

based on the hostname and filename.

8. The method of claim 7, wherein the unique identifier is a stream identifier.

9. The method of claim 7, wherein the unique identifier is the name of the digital
content.

10. The method of claim 7, wherein the digital content is a streaming media file.

11. The method of claim 7, wherein the digital content is a playlist comprising

multiple streaming media files.

12. A system for managing digital content and provide digital content to end
users, the system comprising:

one or more first servers configured to receive digital content;

one or more storage servers configured to store digital content received by the first
servers;

a plurality of media servers coupled to at least one of the storage servers, the media
servers configured to receive a request to experience an item of digital content and, in

response to the request, read the item of digital content stored on the at least one storage

server.
13. The system of claim 12, wherein the first servers include a web server.
14. The system of claim 12, wherein the first servers include an FTP ingest server.
15. The system of claim 12, wherein the first servers are the storage servers.
16.  The system of claim 12 wherein the request is from an end user and the media

servers are further configured to communicate the item of content to the end user.
17.  The system of claim 12 further comprising a playlist server configured to

resolve the request and select one of the media servers to read the item of digital content.
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18. The system of claim 17 wherein each media server has a mounting point
associated therewith, the mounting point referring to the at least one storage server.

19. A method of managing digital content of a client, the method comprising:

associating the client with a primary site;

associating the client with one or more replication sites;

providing the client an option to upload digital content to both the primary site and
any one or more of the replication sites;

receiving a request to upload an item of digital content, the request specifying one or

more replication sites; and

based on the request, uploading the item of digital content to the primary site and the
specified replication sites.
20. The method of claim 19 further comprising associating the item of content

with a universal identifier identifying the item of content as uploaded on the primary site and

the specified replication sites.

21. The method of claim 19, wherein the associating the client with replication
sites is performed in response to the client specifying replication sites.

22. The method of claim 19 further comprising:

receiving a request to provide the uploaded content; and

providing the uploaded content from the primary site or the one or more specified

replication sites based on client input.
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23. A method of managing digital content of a client, the method comprising:

receiving a selection of a time zone from the client;

associating the client with the time zone;

storing time related information for the client based on a standard time;

converting the stored time related information based on a standard time to time related
information based on the time zone associated with the client; and

providing to the client the time related information based on the time zone.

24. The method of claim 23 wherein the universal time is Greenwich Mean Time.

25. The method of claim 23 wherein the converting includes adding or subtracting
a number of hours.

26. The method of claim 23 wherein the time related information is a date and
time.

27. The method of claim 23 further comprising:

receiving from the client time related information based on the time zone;

converting the time related information based on the time zone into time related
information based on the standard time; and

storing the time related information based on the standard time.

28. A method of providing digital content, the method comprising;:

generating a playlist uniform resource locator (URL) identifying digital content and a
one of a plurality of sites having a copy of the digital content;

identifying a hostname associated with the digitél content and the one site, the
hostname identifying a media server associated with the one site; and

providing the digital content from the media server.
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29. The method of claim 28 wherein generating the playlist URL includes

receiving from a client providing the digital content a selection of the one site from the
plurality of sites.

30. The method of claim 28 wherein the one site includes a storage server and
multiple media servers and wherein the digital content is stored on the storage server, the
identifying hostname includes selecting the media server from the multiple media servers.

31. The method of claim 28 wherein selecting one of the multiple media servers is
random.

32. The method of claim 28 wherein selecting one of the multiple media servers is
based on relative load on the multiple media servers.

33. The method of claim 28 wherein identifying the hostname includes selecting
the media server from multiple media servers.

34. The method of claim 28 wherein the digital content is a playlist comprising
multiple streams and wherein the identifying the hostname is performed by each of the

multiple streams.

54

IPR2022-01227
EXHIBIT 1003 - PAGE 02187



PCT/US02/01840

WO 02/057943

ARIE ¢35
VAN
7 0Z1'SHINS 801 ‘SyIANIS
VIGIN ONIV3NLS I1SIONI dLd
_DE =1
ZOL'SINAMND vl T
"SY3000N3 901 ‘SYINYIS
AHOLISOdTY

1/28

LINY3INI

01°S¥3sn QN3

N T
_ (I
]
‘ =

f==]
=

]

. 04 LYINIS GIM
LIS ISNAVid J T
~) T L~

T
LI

I 141
= VSNV
Ens T
INTNIVNVIV T4

811

3Svaviva
<>

801 'SYINIS 1SIONI dld

\ T
TTUE)
(]
2=
=

90} 'SYIAYIS AYOLISOd

N .M

911

*40SS300¥d 1dIS

000

[
=

=
(=3
[

> 1als

IPR2022-01227

EXHIBIT 1003 - PAGE 02188

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

_
_
_
_ SND}S oy T-I.IA
| uonduosep | | ol
_IIL oWwbU Ay |
_ prwaind 4| |

pI—A1063}00 im_

] S9l0D3}Dd

(1'2v) £1010841p 309D

() p1 ays

() p! 309D Juaind

|9A9] 100D

[pAIBYUl D8S )nDjop

Koy 99s J|nbjap <
8INJ3s SMOJ|D

“%a

)

(M4) P! [9ASJIS 109D

Q,

JOYIND }|NDJap
9}} }nojop

Jy

%a

Y

mmNJ

(1°1)v) uonduosap o

Pl [OASJAS 00D H
S[PAS[20IAI3S JUN0JID W

_ 1 4+

(1) prKiobsypd . ————————— ]

S

1000 dy} spy o

gy JUSjUOd XDW
auIDU) JODJUOD oy
aLIDU| JODJUOD oy
|IDWa JODJU0I oy
ajpp uonpuidxs @
pJomssnd

(1'exv) swpu Jasn

b =

o

Jy
Jy
Jy
(1°1)v) aWDU 309D

(%)

O

[}

(4]

Pl 100D WD

01z’

SJunoddd W

dl

B¢Ol

IPR2022-01227

EXHIBIT 1003 - PAGE 02189

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

- qz9l4

NS |
: =Bl
9)op uonpuidxe @ y 2a _ N
[ JOPIOTHOS ) uonDINp i 9)op Ppassedold @
(H) pi Woans wn Hois @ sapoojdn Jusjuod sy
972 (1) pi 6 # boy po 4 %fbp uonoadxe @
= ol. JOWI0) US3IIS oYy 9ZIS g
WDaJ)s wze JU3JU09 AT nbua| own 44
¥ o oHom ¥q 09p0J <
" Xloud n oy — -4 210p paijipow 1sp| @
e 4 1ybLAdoa o d-d & wiopp)d oy
N 3a SN)D}S oy 03PIA 0IpND
W Joyyno oy uonduasep oy
paIDys oy o[} o 9]0p uoibald @
sejou~bo 4 adf) woans o (W) P! 1000 WO #
Hn-oewW oy Pl WDALS # (4) pI WDANS 4
|aqoj 6o o . )
10ULI0) B9 o iz’ Zswoans 2177 SIS
uonduosap 69 o
adfy o JOPIOTHIOS
N boy po bo zee () p1 100D WO 44
P! B0 #[5g gl R S —— 7

dnoJb Juaju0d

s)sijApjd™wo

IPR2022-01227

EXHIBIT 1003 - PAGE 02190

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

4/28

9¢"OlI4

k

1 _ _

L K
lllllllllllllllllll AomTm T !
pajipj sjdwoRD #=| | swi} pus @
pajdwisp 180| @ m swn Wos @
3)0p JWqns @| | (2'1n) swiy Jwgns @
| woons 4| | (1'I9) OWDWIASN oy
ke b o
. | pi qol A19A023) WO 4
auiDua|ly o |

2IDyS /Nu&m 0VT %vZ ) sqol Aianodas wo

Swpu JoMas S| | Pl 1090 Juaind #

= = ! 9)pp uonsPp @

S)o[opTpaLiojepTWO | (1) pi-Aiobo100 ##
| ﬁ%.coze_mxo @ POAOWIAS B[1) o
| WDU 109D awry pus $900id @
¥a | awn oS ssadoud @
......... pn dyy # P! 199D UIO S (1) aum ywgns @
N 1085990Jd sy SJUN0JID Pajajep WO (1) awpua|ly
5\ BLUDU 5y . (1'IV)0H) P! 300D WO #
P! )8 | NS pi gol yopq WO #
SOYS— WO m oz ) e sqo[yoypqTWo

|
l

IPR2022-01227

EXHIBIT 1003 - PAGE 02191

SUBSTITUTE SHEET (RULE 26)



PZ'9l4| 22914 | ¢ Ol

STANIERRNAN]-

PCT/US02/01840

0&¢ \

PZOl4

SUIDU)SOY 4
(W) p! wpans

1yblam
SSD[O oy
Hod #|y

SIoAJ9S WD3J)S

IppD JOASS oy

5/28

aIDUaYly o

o} S

9}Dp UohRIP @
g)pp uonouidxs @
8IS QY

oJDJ 1q
wiopod o
uonduosap
910p UONDAIY @
Pl 100D WO #k

pl WDALS

WO 02/057943

S]9SSD pajejop Wd

AENES

NS-d

m—m//

Ki0b8y0d | yoeq ¥ [(SNG) (M) 4ppD Jonss

(V1)) Janias aAIYDID

() pt oys 4 ____ )
snns o | 9°a

G XOUJ 4 O™
wuoppld o |~

%D

v
v
Yy
adf} awn|oA

“a

(1) apys

(4]

Pl [OA WO

\ SWN|OA BAIYIID WD

81¢
N

_
!
|
_
|
|
_
|
_
_
|
_
_ |
14:a _ !
_ [
|
T
L
L
|
_

SNID}S o%| |
(¢ w)0u) p! woans
(IIM)0E) P JoA WD

spJomAay =

I

(d) p1 wpaxs #F

SpJoMASY wpans wd

SUOIDO0| }9SSD W9

4
NE .

IPR2022-01227

EXHIBIT 1003 - PAGE 02192

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

6/28

DE"OI

1asn)sey

08 <

S}nbjeq 198

[] ‘Senuj [] :sinoy

/

o000

9} 3s9] poojdn

joassyu| AynasS Jnbja(]
Aoy Andss npjaq
S HITEY|

L Hnpje(]
$90UJ9J21d JUN0dZY

440 907 | JONF¥3JI¥d INNOJIV

0e —

NINGY / INJINOD JOVNVA

Jualwabpuppy  jusjuo)

IPR2022-01227

EXHIBIT 1003 - PAGE 02193

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

7/28

ETONEL]

19sn)sa)

q¢ ol

Jusu07) poojdn

;[oady] AUnoag

T 0IES]  :(sdgy) eypayg

[] SoyuIy [ ‘sunoy
aAOWIRY
PPY
A
v
paniasay SIbY I "L00T @
8oq
9311 189] Poojdn
A
3SMOYd

| FORV3S | SISMAVId | SGvOIdn HOIVA | IN3INOD dLi 3SMO¥d

Koy Anoag
[] ¢JU9JU0Y) 8Inds8g

:SpIomAoy JuaLIng

:spJomfay

:uonduosa( w 90¢

:ybukdo)

9|!lJ DIpaN
wio4 jusuoy pooidn
INJINOD MaN QvO1dn

:loyny
OjL

NIRQV / ININOD 3OVNVA
uawaboupyy jusjuo)

IPR2022-01227

EXHIBIT 1003 - PAGE 02194

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

¢ Ild

8,/28

A

A0

138n}$9)

g1 00l
g1 00l
gx 0’01
ai 00l
an 00l
i 00!
a 00l
an ¢0
an L0
<) A
aN ¢’'lg
a 00
a 00
an L'0Le
g1 80
a1 00
ax 00
a1 00
ax 00
ai 00
ax 00
3213

EEEEEEREREEEREEEREBEBEEBEBEIRE

EIEJE(

FOEv3S | SISTAVid | SGvoidn HOLVE |

0L:ZL 00/6/01
01:Z1 00/6/01
01z 00/6/01
01:zL 00/6/01
01l 00/6/01
oLzl 00/6/01
01:ZL 00/6/01
el 10/91/1
cLSL 10/91/1
c1sl 10/91/1
60:10 00/S1/2T!
04t 00/6/01
012l 00/6/01
1wzl 00/S1/21
cL¥0 00/62/11
0421 00/6/01
01zl 00/6/01
0L:Z} 00/6/0}
0Lzt 00/6/01
0124 00/6/01
0Lzl 00/6/01
SWI| uonbaJ)

YRR
WA
A ]
AL
WK
WIIIEE

A
JSDOWsp

JSD 159 J0 Ado)
m.ml.

913[RQUOCIOSPOAS
Eo_m:;somﬁ_wwmlm
419730 ION 00
1S31PIYY
TAETIIG]

95

00€

}S8]  88¢

8C

00T

aWDN 9l4

/]

Vo
o~
M

> 0l

J00adadaaaaooaodonuan
/\

U
\

90 189}\ :S)usju0) ppojdn d1d

INTINOJ dlJ 3SMosE |

ININOD MIN V01N

NGV / INZINOD J9VNWN

JuswabpuDy Jusjuo)

IPR2022-01227

EXHIBIT 1003 - PAGE 02195

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

9/28

W 2-CC-8
W 61128
WV 6G:€G-S
WV G916

10/81/1
10/81/1
10/81/1
10/81/1

WY L0€Ly 00/91/11
oWI| puj $5990.d

J10AN

13sn)sa}

BEHREEBE

WY 61:1¢8
WY 10:0¢8
WY GF9F'S
WY 22-6¢'S

10/81/1
10/81/1
10/81/1
10/81/1

WY 00:2G:% 00/91/11
WY Z0:CLy 00/91/11
dWl] UD)S SS800.d

a0
1o
a1
a1
a1 6L

9zS

319740

SS3004d

| HO¥V3S | SISTAVId |

SQvo1dn HOLVE |

PE Ol
NV 80:91:8 10/81L/1
WV 90:91:8 10/81/1
WY 0S:£2:G  10/8L/1
WY 0S:L2:G  10/81/1
WY LIy 00/91/11
NV 15:92:0L 00/SL/11

awll ywgns

8z:T 10/81/)
8g:0L 00/9/01
0Lzl 00/6/01
01:Z4 00/6/01
01:Z1 00/6/01

Swi| Uonpaly

_:Q.mo__.._z;o—J
_E.mo__.._:mo_
Inq'sa|i4 WAk 001
ing-seyl 4 Wy 001
ING" 91110002 1531 PaAkS
XyynojeQig
9i{ Yoi0§

Aipwwing $s32014 Y9104
/

> 9lg

\

Xyydojpguiss|ig

IXyynojeQilg

Ing*Auoyjuo -9z

Inq "002-10L

ng ‘00i-|

Inq )
9WDN 9Jl4

9]l Yyojpg 9[qD|IDAY

spoojdn yoog

wim

oo

INJINOD dIJ 3SMOSE |  INJINOO MIN QvoTdn

NINGV / INZINOD JOVNVA
Juswaboupy jusjuo)

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227

EXHIBIT 1003 - PAGE 02196



PCT/US02/01840

WO 02/057943

10/28

TR | ROWVES |

Jasn)se)

SISV |

¢ Ol

Sav01dn HOLvE

¢ [a] 1DWLIO
:uonduosa(

02 < :ql 1sfold
:8)s1jApjd Yoioag

(| yoJag

obouppy

(KvY) 1sd) MaN

(XSv) isaLplioy)

(Wvy) ejdwoxa ysop

(Wvy) pefs9

(xSy) oisy Joj isiifnld owaq jsid
(Wv¥) 2 Jajipi} Xapwiog

gl — (Wvy) Jejini) Xapwio)
(Wvy) 1Asuuigsliyg
:8)81|AD|d 1uaLn)

INIINOD dJ Jomogg |  INJINOD M3N Gvodn
NINGV/INIINOD JOVNVA

JusWabpuby  JusU0)

IPR2022-01227

EXHIBIT 1003 - PAGE 02197

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

11/28

3¢°01
/
A 10W.I0
:uonduassq
/ 0z ¢ :ql 1ol
4 :S18I|A
92¢ { [X] (| youweg | ‘SHIACId YOIDIS
= o] s8] pooidn | :swpasg -
N 1S SWDaJlS omcccz ale
, yd
(Wvy) 1sdli) maN
oo ot N
g . (Wvd) Pafs9
W pUWlO4 Jusjuo) - (XSy) Disy oy Jsifold owsaq jsuy
| Asuuigsuy) :uonduosaq - (V) T Jayipa) Xapwio)
N Azs_v L_o___E Xopuioy
aze —~ 1£0£58=01¢|p"}s!}Ap|daypw /woo-)spopooaqysiikoid / /:dy kotitiigarys
770 — (1£0c58=0I) |Aouuigsly) iseifpld }p3 .%__é_& Wan)
JONN | HOEVIS | SISTAVId | SOvOTdN HOVE | INJINOD dlJ JSMOdE |  INIINOD MIN Qvo1dn

Jasn)se)

NINGV/INZINOD JOVNWN
JuawWabouby  Jusu0)

IPR2022-01227

EXHIBIT 1003 - PAGE 02198

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

12/28

6914

(sapnuiw
ur sanjpA Jeju3)

(000z/2/¥ "o7)

[] ¢U8U0) JUN0JDY PlIyY Moys [] ¢&TNX s synsay Apidsig

al= :uonjoang _ :splop Ao > 06
al=| :9pQ uonpaly Jouny
al Ol

1USJU0Y Y2IDaS

ISMOY8

JIOA03 | HOW3S | SISTWVId | Savoidn HOME | INGINOD dIf 3SMO¥d |  INJINOD MIN QvOTdn

19sn)sa)

NIAQV/INAINOD J9VYNVI
ewisboupyy usuo)

IPR2022-01227

EXHIBIT 1003 - PAGE 02199

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

13/28

—

INJINOD dId 3Smo¥d |

o8 RNUARE
] 9|qD[IDAY @y 0l Wd €5 00/8/21 <8
1 9|qD)IDAY an oLb Wd 926 00/8/2) LN
& 9|qD|IDAY @0l Nd &hZ 00/8/2l 4
5] 9|qDIDAY a0l Wd ¥¥2 00/8/21 )
5 9|9D|IDAY a1 L2L WY 8S°0L 00/8/¢) LM
5 9|qD|IDAY an L2l WY 850l 00/8/¢ LM
5 9|D|IDAY gx Lgh WY 8501 00/8/¢! LM
[ 9|qD|IDAY an L2l WY LS0L 00/8/2) LM
I 9|gDIoAy @) ¥E0°L WV LGOL 00/8/21 1AM
5 9|qD|iDAY an oLb  Wd 697 00/1/11 1M
snp)s  9ZIS 3|4 510g Uonoery)  Uondudsaq adA|
9)9j3( | | ISIIADId 8}D3IJ
[] ¢usjuo] Junoddy piyy Moys
(ssynuiw Ul sanjpA Jayu3) A= :uoljninQ
(o00t/¢/v 21) a[=]:910Q uonDaL)
(]
smoud
Y R
— ool | AOWVES | SISTAVId | SGvOIdN HOIVE |
Jasn}sa}

ST 18] poojdn
STHL 1581 poofan
SIL 18 poojdn
SUL 1531 Poofdn

X_poo[dn 35V
¥ Poofan IV
¢ poojdn 35V
¢_poojn 35V

1591 poofdn ISV

JS3] SoAd1S
oML

0LGHv6
£0G+v6
9¢0¥Y6
cE0vv6
Wiey6
6EVEYE
LEYEYE
9CYEY6
GEYEY6
GeLE6L

a

Oo0ooOooo0odg &

'S)|NSaY YouIDas

[] ¢TNX SD synsay fo|dsig

:SpJopy, Aoy
JJoyIny
Ol

JU3)UOY 3SMOIg

INIINOD M3N Qw0 1dn
NINGV/INIINOD JOVNVA

JuaWwabbubpy JUsU0Y

IPR2022-01227

EXHIBIT 1003 - PAGE 02200

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

14/28

10l

¥EE ¢

[« [x] [»]

e —

9l 1s9] voo_a: Swoall§ -

1S SWIDAIIS

1siifold o] ppy

(Wvy) 1Aeuuigsiy) | sisiifoid aIqojioAy

Jsikod Jawyouy 0} ppy

9108l

a Ay | :jpwlo Jusjuo) A

1uonduaseq - 5 go¢

181Abjd JuaLn)
Ve

IPR2022-01227

EXHIBIT 1003 - PAGE 02201

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

| -[¢°9]4

Z—1¢ 914

.

15/28

10/8/¢
10/8/¢
10/8/5

10/8/8
10/8/¢
10/8/¢
10/8/5
10/8/5
10/8/5
10/8/5
10/8/5
10/8/5

uond|a(

N

EJONEN]

Jasn)sa)

- L —l¢ 914

[¢°914

| AOWVES | SISTIAVId |

[4)
¢

[A)

[A)
(4
1AM
(4]
1AM
4]
A
(&)
1NM

uonduasaq adf|

SQv01dn HOVE |

INIINOD d[d 35Modd |

o.ﬁomlc_ a_bm Ty

10] 159|9NJIjoINy  £6/818
Yo 3901

dId oMyooy  GEL8I8
JS3]_poojdp) Junodoy

—SS017) oNYOIjoIy  8¢/8I8
J55] 190U

dIIF oAMyoNoIy  €1L818

1551 159DU] 059508

9] 15900 21608

1581 159001 44 811608

JS9] sebU]  £8cL08

159]  T¥¥e08

J59] 1SabU]  9¢G86L

i8] 159DU]  00G86L

JS3] JUSjU0Y) 8InddS  69LE6L

9L a

IlV_193[es3( IV_199IeS

uig ajokoay

INIINOOD MaN QvO1dN

NIQV/LNIINOD 39VNVH
Juswasbouby Jusuo)

NO0o0000oooD O 0 0

IPR2022-01227

EXHIBIT 1003 - PAGE 02202

SUBSTITUTE SHEET (RULE 26)



PCT/US02/01840

WO 02/057943

16,28

10/8/5
10/8/S
10/8/6
10/8/5

10/8/8

10/8/5
10/8/¢
10/8/5
10/8/5
10/8/5
10/8/5
10/8/5
10/8/¢S

10/8/5
10/8/5
10/8/5
10/8/5

~_¢-[¢914 /
1AM
1AM
A
co_“_.am._ommc oEom INM

&)

(A

4]
(&)
43
A
1AM
(A

1AM

e
29
[4))

(&)

19) 1saL poojan Jayjouy

1581 150U

159 15800

1S3] 1S0U]

IS8 S UssNS 1035
F00ISNIUI
U0 10aJ1p) 1S8] 15Dy
00Ul
n_._l._ Eo._“_ #mo._. u.mo c_
15190 1 'g

3N} 1591 D S| SIU]
PaASH 155 159DU[
PaASH 1591 1s80U]

by 1891 19

1S3] PDOJd[] JUN0JJy
=§5017) SNYIIJomy
D}500UT 14105 SOA
10} YS9 ]ONPIYOINY
1581 15900

dld 8NyaIyoIny
1551 154DU]

dLIH SNYdIyony

89¢G/8
0£L¥(8
CLyv(8
9¢v¥L8

9602.8

990CL8

£L1048
180048
9veL98
GyeL98
198818
8aesi8

968818

618818

c18818

608818

908818

000 0O DOoOoOoOooOOd O 0000 |

IPR2022-01227

EXHIBIT 1003 - PAGE 02203

SUBSTITUTE SHEET (RULE 26)



WO 02/057943

CLIENT UPLOADS
MEDIA AND BATCH
FILES TO FIP
INGEST SERVER

Y

CLIENT LOGS INTO
SYSTEM AND
SELECTES "BATCH
UPLOAD" OPTION

Y

SYSTEM ADDS
ENTRY IN CM BATCH
JOBS DB, START
TIME=NULL VALUE

'

SCHEDULER
STARTS BATCH
PROCESS

\ 462

17/28

_— 446

- 478

SYSTEM READS
(NEXT) RECORD

SYSTEM UPDATES
CM BATCH JOBS

476

PCT/US02/01840

474

SYSTEM RENAMES
FILE AND UPDATES

1 IN CM BATCH [ TABLE TO CM DB TO
JOBS DB REFLECT PROCESS REFLECT FILE
END TIME DETAILS
i
470
466 -
DOES SYSTEM CAUSES
START YES (NEXT) FILE TO BE
TIME=NULL | MOVED TO
VALUE? REPOSITORY AND
ASSIGNS STREAM
IDs
FIG.4a

SUBSTITUTE SHEET (RULE 26) IPR2022-01227

EXHIBIT 1003 - PAGE 02204



WO 02/057943 PCT/US02/01840

18/28

CLIENT LOGS INTO | — 480
SYSTEM AND SELECTS
"UPLOAD CONTENT”
OPTION

Y

CLENT IDENTIFES FILE | 484

TO BE UPLOADED AND
SPECIFIES FILE DETAILS

Y

SYSTEM TRANSFERS FILES |- 488
FROM CLIENT MACHINE
TO REPOSITORY SERVER

Y

SYSTEM CREATES AND [ 02

POPULATES RECORDS IN
CM DB

Y

SYSTEM RETURNS | — 496
STREAM ID AND
CONFIRMS UPLOAD

FIG.4b

SUBSTITUTE SHEET (RULE 26) IPR2022-01227

EXHIBIT 1003 - PAGE 02205



WO 02/057943

19/28

CLIENT LOGS INTO
ACCOUNT VIA WEB SERVER

510

!

CLIENT SELECTS "PLAYLIST”

515

Y

CLIENT ENTERS PLAYLIST
DETAILS AND SELECTS AND
ORDERS FILES FOR
INCLUSION IN PLAYLIST

520

Y

SYSTEM CREATES RECORD IN
CM PLAYLISTS DB,
ASSIGNING CG ID AND
RETURNING THE ID TO CLIENT

525

Y

SYSTEM CREATES
CORRESPONDING RECORD IN
CONTENT GROUP DB BASED

ON PLAYLIST DETAILS

Y

SYSTEM CREATES
CORRESPONDING RECORD IN
CONTENT GROUP STREAMS DB

Y

Y

SYSTEM RETRIEVES STREAM ID
FOR (NEXT) FILE IN PLAYLIST
AND ENTERS IN RECORD IN
CONTENT GROUP STREAMS DB

— 550

555

END OF PLAYLIST
?

0
/56

PLAYLIST
COMPLETE

SUBSTITUTE SHEET (RULE 26)

PCT/US02/01840

FIG.S

IPR2022-01227

EXHIBIT 1003 - PAGE 02206



PCT/US02/01840

WO 02/057943

9°9|4 ailis
_ AN
7 079'SHINIS 809'SYIANIS
VIGIN ONIWVINLS  ISIONT dLd
ZOL'SINIMD 479
R 900'SHINAS
c ) 39V401S
L09°4INES -
INIRIOVNVW T4 —J

20/28

JINY3INI

¥01°S¥3sN aN3

£L09°IN3S
INFNIOVNYI 114

.Mwl T

TT9YINIS 1STAVId

O]

ik
I _ ,

CI9YINIS
ININIIVNVW 314

019°¥3IN3S g3M

719

“JNLYILSININGY

819

3Svavlva ‘40SS300Yd 1dINIS |

919

00050

809'SYIYIS 1SIINI dld ™

N T
[
m
=
=]
=3
-

909'SYINIS 3OVIOLS

N T
[
m
=
=]
=31
oo}

0Z9°SY3INY3S WIQIN ONINVIULS

=

LI
=
=
=]
B
=

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227

EXHIBIT 1003 - PAGE 02207



PCT/US02/01840

WO 02/057943

L0l

¥01°¥3sSn AN3

WVINLS
0Z9°¥IAN3S VICIN  029°4IAYIS VICIN
oo

I

1 1

= =

=l [=l]

=] ==

1 ]

21/28

av3y 31
«/B,Qm..zﬁ

909°¥3AY3S 39VOLS

=11

I

e

C19°Y3AY3S NOILYININYA 3114

31811vdNOD Wal

—=—unmm” =t

[ " i

M 1S39NI W

== SLoI =

=] ==

1S39NI ] ]
S103yIa

! ZOLINAND

809°43IANIS 1S3IONI dId
—==um~

AL

-

0 | DU——

JAON 114
dISVE—-NV1

avoldn

S did IN3Mo

avoldn duH

019°43AN3S gIM
=}

A

JAON 114 A3SYE—NVT

IPR2022-01227

EXHIBIT 1003 - PAGE 02208

SUBSTITUTE SHEET (RULE 26)



WO 02/057943

cm deleted accounts
#H cm acct id

22 /28

A

D:
U:
cm accounts

PCT/US02/01840

, m t id
# acct_cat_id (FK) # om ace |
a¢ acct name ae acct name (AK1.1) D:R
) gx |{gt|ond c{ote ae acct directory (AK2.1) U:R
@ deletion date, e user name (AK3.1) B
# parent acct id as password
y .
BBR= \ 840 ae contact email
T A contact Iname '
| ae contact fname
| - ## max content kb
| e has ftp acct L.
31'; ! # acct_cat_id (FK)

R , c i |
cm_account_categories | % default title |
w acct_cat_id D:R LR |ae default author
- = = U:R UR g ae allows secure D:R

e name (AK1.1) \ ne default sec key UR!
850 # default sec interval
# acct level
# parent acct id (FK) '
cm_account_accessors e site id (FK)
# cm accessor id (FK) |R ~ D:Cac gcct type DR
# cm acct (FK) |>———U'R UR | cod client_id UR|
L | ] ne salesman name :
R T Ac salesman email
U:R 852 e contact phone |
ac contract ids
D:R Ae setup username |
U:R 854 @ setup date
CM_Qccessors ( Ae status
# cm_accessor id # default_stream_cat_id(FK)| _ |
ao type # default exp interval o
Ac name (AK1.1) # total_kb_used P
Ac user name (AK2.1) H t7 id |
e password e - |
#e directory (AK3.1) D:R| D:RY IR T URY .
ae status U:R UR| U:R | b :
— — — _ L St ===

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227
EXHIBIT 1003 - PAGE 02209



WO 02/057943 PCT/US02/01840

R cm_playlists

| # cm acct id (FK)
I # sort_order (FK)

_________ |
| |
. 838
| cateqories 812 |
# category_id R cm_assets (
o [T parent_id ,l)_:R ## stream id (FK)
R 222 gggnc?iptit)n ﬁ: # cm acct id (FK) !
““““ o | @ creation date
» status . |4 description
! D:SNY | ae audio video |
USNL————————— - ae platform IR
R |@ last modified date LR
e U:RJ A |
——————————————————— 4 Ac codec
# time length
| # kb size |
: gsg | © expiration date
(cm_occount_.mtes ( ae content uploader
. IR [#F cm acct id (FK) ] @ processed date !
UR|#t site id  (FK) @ trashed_date
ae orig filename
R T oC]
UR T UR
l IR | !
UR ¢ I:R
cm_asset locations URg
! #E location id cm stream keywords !

# cm vol id (FK)(AK1.1) # stream id (FK)
# stream id (FK)(AK1.2) A keywords

Ae status
D:R | D:R R | \_ N
Lo UR JUR U:R! B 81_8 _ _ 819 _
SUBSTITUTE SHEET (RULE 26) IPR2022-01227

EXHIBIT 1003 - PAGE 02210



WO 02/057943 PCT/US02/01840

conten_group_streams
(#H: cg id (FK) IR

# stream id (FK) U:R

l4 sort_order
T :R \ .

|
stream?2 ( 814

# stream id D:C
is multi byte U:R
stream type
e title :

e author 8’% |
ae status

| ae copyright D:C |
ae url prefix UR

#+ bit rate

I ae filename

ac screen format

re ad tag
! @ start time |
# duration
| @ expiration date ,
ae category id stream servers (>0
DSN | 1 DR # stream id (FK)
| U:SN | U:R l:.c |# hostname
IL——~———————'——1 e filepath_prefix

UR 826

A
A

e

%

%

e
2020

FIG.8¢c

SUBSTITUTE SHEET (RULE 26) IPR2022-01227
EXHIBIT 1003 - PAGE 02211



WO 02/057943 PCT/US02/01840

25/28
T O
content group |
D:C :
# cg id |
U:R |
' ae cg ad tag - 824 |
e type | IR
| D:C |4 Cg description | UR
U:R | A Cg lfong;Ot cm stream2 groups
ac ¢g labe :
e st url E# stream_group_id (FK) }
n A # cm acct (FK)
* cg_notes
a¢ shared = promotable J
UR \858
_______ stream2_details |
| |Z|T\’ (# stream id (FK) ) 870
YR o mbr_sg_id (FK)
ae sd_misc
' # is_multi_bit_rate
p:.c | D:C o
' YRstream2_group (80

# stream_group_id

| # app_id (FK)

ae stream_group_name
ne sg_title

A sg_author

ne sg_description

ne Sg_keywords

A Sg_Misc
Ae sQ_type
1 D:C
U:R
I:R
U:R

! stream2_group_streams

HE stream group id (FK) :
U:R
| 862 \[#H: s’greom id (FK) }"""’
FIG.B d L# bit_rate

SUBSTITUTE SHEET (RULE 26) IPR2022-01227
EXHIBIT 1003 - PAGE 02212




WO 02/057943 PCT/US02/01840
26/28
_ _ _ _ ~ : _i _ _ |
| |
| |
L |
{ | cm_deferred_delete
| |
cm_batch_jobs | | |ne server name |
| c
# cm batch job id | ,.r |1 | Share
- : | | |&e filename 1R
# cm acct id (FK)(AK1.1) [W:R__ S — U:R
ae filename (AK1.2) | |3 site id (FK) ==
® submit time (AK1.3) | |4 stream id
@ process start time | |® submit date
@ process end time | |® last attempted
4 file_removed E # attempts failed
\ 828 | \ 840 |
|
| I
]
|
|
|
|
|
]
|
!
I |
|
|
|
|
|
|
|
[
|
L __: |
FIG.8 |
|
| !
FIG.8a |FIG.8b | FIG.8¢c | FIG.8d | |
|
FIG.8e |FIG.8f | FIG.8g | '
|
|
FIG.8e ‘-
SUBSTITUTE SHEET (RULE 26) IPR2022-01227

EXHIBIT 1003 - PAGE 02213



WO 02/057943

PCT/US02/01840

- 27/28 ]
P ' |
| |
-1 834 | ]
cm_sites ( | }r 868
' bR [ site i |pRr! 1:R em-ftp_info (T IR |
UR] A° name UR| }LJ_&Fbc hostname (FK) |U:R |
Ac 0 0
S f;‘at‘és i w4 site id (FK) |
| iy DI_?l i ac user_name (FK)
| . Ac
FJ OR | v+ password |
|
|
D:R D:R |
! U:R U:R | :
® I

# cm vol id

A volume type

ne share (AK1.2)
A hostname (FK)
ae platform

#H max kb
Ae status

# site id (FK)
e local path

ae root_share
4 total_kb_used

ae archive server(AK1.1)

## checking status

cm archvol mediaserv

D:R IR {4 cm vol id (FK)
A server category W:R_URIac cm ms id (FK)

\ 846 i

______________________ Ficef

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227
EXHIBIT 1003 - PAGE 02214



WO 02/057943

.

_28/28

PCT/US02/01840

' D:SN server2

- -USNefae hostname

N category
R [ port

Ay class

! 4+ weight
# inactive
## site id

D:
U:

832
/

D:SN <
U:SN

D:R
U:R |
| ®

cm media servers

848
(

# cm ms id

ae platform
ac status

A¢ server name (AK1.2)
D:R % hostname (FK)(Ak2.2)
L U:R[3 site id (AK1.1, AK2.1)

86
cm_stream_folders (

# folder_id

re folder_name

# cm acct id (FK)

! # parent_folder_id (Fk) | IR

A promotable
| I:R |‘ D:R¥
UR!  UR|
| |
| | L

—_————— e ]

cm deleted assets

# stream id

# cm acct id
® creation date
A description
A platform

# bit rate

#+ kb size

@ deletion date
e title
me filename

® expiration date

\ 844

cm_folder_content /

866

FIG.8g

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227

EXHIBIT 1003 - PAGE 02215



INTERNATIONAL SEARCH REPORT International application No.
PCT/US02/01840

A.  CLASSIFICATION OF SUBJECT MATTER

IPC(7) -GO6F 15/16

US CL : 709/208, 251
According to International Patent Classification (IPC) or to both national classification and IPC
B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

us. : 709/208, 231

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

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

EAST, IEEE Online
search terms: streaming, media, client, server, uploading, web site, internet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CHO et al. "Multimedia Service Interworking over Heterogeneous | 1-34
Networking Environments" IEEE 1999 pages 63-69,

X,E US 2002/0010759 A1 (HITSON et al.) 24 January 2002 Figures 6-8| 1-34

X,p US 6,248, 946 B1 (DWEK) 19 June 2001, figures 1, 3a-3b 1-34
X,P US 6,226,672 A (DEMARTIN et al.) 01 May 2001 1, 7,12, 19, 28

I:I Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: v later document published after the international filing date or priority

date and not in conilict with the application but cited to understand

"AM document defining the general state of the art which is not the principle or theory underlying the invention
considered to be of particular relevance
wEn . . . . . - X document of particular relevance; the claimed invention cannot be
E carlier document published on or after the international filing date considered novel or cannot be considered to involve an inventive step
"L document which may throw doubts on priority claim(s) or which is when the document is taken alonc
cited to establish the publication date of another citation or other o . . . . b
special reason (as specitied) Y document of particular relevance; the claimed invention cannot be
considered to iuvolve an inventive step when the document is
o" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"p" document published prior to the international filing date but later  ngn document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of miil' gﬁ ﬁs{in?ﬁ]r]fznal search report
22 MARCH 2002 N
Name and mailing address of the ISA/US Authorized ofticer W
Commissioner of Patents and Trademarks
Box PCT y ¢ .
Washington, D.C. 20131 LARRY DONAGHY, ﬂfd;ﬁ‘w -
o Iy ry:u??_ o Ve
Facsimile No.  (708) 305-3250 - Telephone No. (70%’61—66 5

Form PCT/ISA/210 (second sheet) (July 1998)%

IPR2022-01227
EXHIBIT 1003 - PAGE 02216



02/057943 Al

WO

(19) World Intellectual Property Organization

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

|CORRECTED VERSION|

International Bureau

(43) International Publication Date
25 July 2002 (25.07.2002)

(10) International Publication Number

WO 02/057943 Al

(C3Y)
(€3]
22
25
(26)

30

(E8)Y)

(72)
(75

International Patent Classification”: GO6F 15/16
International Application Number: PCT/US02/01840
International Filing Date: 18 January 2002 (18.01.2002)
Filing Language: English
Publication Language: English

Priority Data:

60/263,058 18 January 2001 (18.01.2001) US
Applicant (for all designated States except US);: YAHOO!
INC. [US/US]; 701 First Avenue, Sunnyvale, CA 94089

(US).

Tnventors; and

Inventors/Applicants (for US only): JUSTIN, Paul,
Madison [US/US]; 1504 Concord Drive, Richardson, TX
75081 (US). ANTHONY, Joseph, Rodiger [US/US]; 5004
Lake Vista Drive, The Colony, TX 75056 (US). SYED,
Noman, Kazmi [PA/US]; 12480 Abrams Road, #2601,
Dallas, TX 75243 (US). WILLIAM, David, Turner

74

(81)

34

[US/US]; 6326 Bryan Parkway, Dalls, TX 75214 (US).
STEVEN, Alexander, Roberts [US/US|; 5406 Kingston
Drive, Richardson, TX 75082-4067 (US). GHOUSUD-
DIN, Syed [US/US]; 504 Sheffield Drive, Richardson,
TX 75081 (US). VINAY, Polavarapu [IN/US]; 6913
Valleyview Lane- Apt. #230, Irvin, TX 75039 (US).
BHARGAVARAM, Bulleyya, Gade [IN/US]; 1213
Meadow Creek Drive, Apt. #J, Irving, TX 75038 (US).

Agents: DECARLO, James, J. et al.; Stroock & Stroock
& Lavan LLP, 180 Maiden Lane, New York, NY 10038
(US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR,HU, ID, IL, IN, IS, JP, KL:, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, M7, NO, N7, PL., PT, RO, RU, SD, SE, SG, SI, SK,
SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA,
ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

[Continued on next page]

(54) Title: METHOD AND SYSTEM FOR MANAGING DIGITAL CONTENT, INCLUDING STREAMING MEDIA

LAN—BASED FILE MOVE

LAN-BASED
FILE MOVE

HTIF UPLOAD
CUENT FTP I:I
—m S
FTP INGEST SERVER,608
CLIENT, 102

DIRECTS
INGEST

1BM COMPATIBLE

DIRECTS
INGEST

FILE MANIPULATION SERVER,612

MEDIA SERVER,620 MEDIA SERVER,620

_

STREAM

(e

END USER,104

(57) Abstract: Method and system for uploading, managing and delivering digital content, including streaming media. The system
according to one embodiment allows receives digital content from the client (102), assigns a stream identifier (ID) to the content
and stores the content. The client is given a playlist uniform resource locator (URL) for publishing on its web site (610), the URL
including the stream ID. Activation of the URL by an end user (104) causes the stream to be served to the end user, without the
client receiving or providing an indication of the specifics of where the content was stored. An embodiment of the present invention
provides a system and mcthod that permit clients to actively manage their content, including defining logical folders and subfolders
containing item(s) of the content and defining logical stream groups, containing items of the content.

IPR2022-01227
EXHIBIT 1003 - PAGE 02217



woO 02/057943 A1 NI RO 0O

Lurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), (15) Information about Correction:

European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, see PCT Gazette No. 04/2003 of 23 January 2003, Sec-
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent tion II

(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG). For two-letter codes and other abbreviations, refer to the "Guid-

. ance Notes on Codes and Abbreviations" appearing at the begin-
Published: ning of each regular issue of the PCT Gazette
with international search report e sutar ¢ ’

(48) Date of publication of this corrected version:
23 January 2003

IPR2022-01227
EXHIBIT 1003 - PAGE 02218



WO 03/023781 Al

(19) World Intellectual Property Organization

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

International Bureau

(43) International Publication Date

(10) International Publication Number

20 March 2003 (20.03.2003) PCT WO 03/023781 Al
(51) International Patent Classification’: G11B 27/10, (72) Inventors; and
27/32 (75) Inventors/Applicants (for US only): GUILLEN, New-
ton, Galileo [PA/US]; 742 Marana Drive, Carmel, IN
(21) International Application Number: PCT/US02/28485 46032 (US). JOHNSON, Lisa, Renee [US/US]; 9109

22

23
(20)

(ELU)

(Y

International Filing Date:
6 September 2002 (06.09.2002)

Filing Language: English

Publication Language: English

Priority Data:

60/318,721 10 September 2001 (10.09.2001) US

Applicant (for all designated States except US): THOM-
SON LICENSING S.A. [FR/FR]; 46, Quai A. Le Gallo,
F-92648 Boulogne Cedex (FR).

74

(31)

Dew Circle, Indianapolis, IN 46260 (US). CHEAH, Sin,
Hui [MY/US]; 14648 Brahms Drive, Apt. 2124, Carmel,
IN 46032 (US).

Agents: TRIPOLIL, Joseph, S. et al.; Thomson multimedia
Licensing Inc., P.O. Box 5312, Princeton, NJ 08540 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ,NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SL, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

[Continued on next page]

(54) Title: EXTENSION OF M3U FILE FORMAT TO SUPPORT USER INTERFACE AND NAVIGATION TASKS IN A DIGI-
TAL AUDIO PLAYER

:
:

:

980
Data Header lL~91
Information Content Indexing
Record 1 Segment Information Information [.—~93
9 93A 93B
Record 1 File Pointer _—~04
Information Content Indexing
Record 2 Segment Information Information [.~g3
gmen 93A 938
Record 2 File Pointer 94
@
@
®
Information Content Indexing
Record X P ¢ Information Information 93
egmen 93A 938
Record X File Pointer 94

(57) Abstract: A digital audio player (10) and a data
structure and method for providing an audio playlist
(90). The data structure includes a playlist record
(92) for each audio data file, each playlist record (92)
including a file pointer segment (94) and an informa-
tion segment (93) having a plurality of content infor-
mation ficlds (93A) and at lcast onc indexing infor-
mation field (93B). A method of browsing audio data
file content information in an audio data player (10)
having a user interface includes providing at least one
playlist (90) including records (92) stored in a prede-
termined sequence and including an information seg-
ment (93) including content information fields (93A)
and indexing information fields (93B), outpultling the
content information fields (93A) to the user interface,
receiving a playlist navigation signal from the user
interface, and in response to the playlist navigation
signal, using the indexing information fields (93B)
to locate and output the content information fields
(93A) for another record, the records (92) related by
the predetermined sequence and the navigation sig-
nal.

IPR2022-01227
EXHIBIT 1003 - PAGE 02219



woO 03/023781 A1 NI OO 0010 A

(84) Designated States (regional): ARIPO patent (GH, GM, — before the expiration of the time limit for amending the
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), claims and to be republished in the event of receipt of
EBurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), amendments

Europcan patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, F1, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, For two-letter codes and other abbreviations, refer to the "Guid-
T:R)’ OAPI patent (BF B:I : CF (;G’ CL CM, GA, GN, GQ, e Notes on Codes and Abbreviations" appearing at the begin-
GW, ML, MR, NE, SN, TD, 1G). ning of each regular issue of the PCT Gazette.

Published:
—  with international search report

IPR2022-01227
EXHIBIT 1003 - PAGE 02220



10

15

20

25

30

WO 03/023781 PCT/US02/28485

1

EXTENSION OF M3U FILE FORMAT TO SUPPORT USER
INTERFACE AND NAVIGATION TASKS IN A DIGITAL AUDIO PLAYER

BACKGROUND OF THE INVENTION
1. Field Of The Invention.

The present invention relates to an apparatus and a method for processing digitally
encoded audio data, and in particular, to a method, an apparatus, and a data structure related to
an audio data file playlist.

2. Description Of The Related Art.

" The use of portable audio data players capable of playing digitally encoded audio data
has become commonplace. In particular, relatively small handheld devices that can process
digitally encoded audio data stored on solid state memory devices have become popular.
Additionally, as demand has increased for higher data storage capacity in portable audio data
players, another generation of players that include miniaturized high capacity hard drives has
been developed and is gaining popularity.

In an audio data player, the digital audio data is loaded into a data storage device by
first downloading the data to a PC from an audio CD, the Internet, or another digital audio
device. The data is then usually compressed according to a selected encoding format and
loaded into the data storage device associated with the audio data player.

The audio data is decompressed/decoded by the audio data player during playback
according to the selected encoding format. A variety of encoding formats for compressing
and decompressing audio data is available. As used hereinafter, the term encoding format
refers to any encoding/decoding scheme that specifies the syntax and semantics of a
compressed bitstream and how the bitstream must be decompressed for reproduction. Such
encoding formats include, but are not limited to, MP3 and MP3 Pro.

For MP3 encoded audio data files, the data file is prepended or appended with a
special set of frames called an ID3 tag. The ID3 tag contains descriptive text and other data
relevant to the audio data file. For example, the tag may include title, artist, album, year,
comments, and genre. ID3 tag information is useful for searching, sorting, and selecting
specific audio data files based on the information contained in the ID3 tag. Because ID3 tag
information is often stored as textual characters, the information can be displayed on the

display screen of an audio data player.
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Most PC-based audio data file management programs allow the user to create and edit
playlists that can then be downloaded to a portable audio data player and used for playing a
select sequence of audio data files. One such form of playlist typically associated with MP3
audio data files is known as an M3U playlist. An M3U playlist consists simply of a text file
containing a sequential list of paths or locations of data audio files included in the playlist.
Thus, a playlist created on a PC and downloaded to an audio data player may be used to
selectively play a sequence of audio data files that are contained in the data storage of the
audio data player. However, the M3U file format includes only the file location or path
information and a comment field. Thus, the M3U file format allows the player to playback a
predetermined sequence of audio data files, but does not contain other audio data file
information such as the information contained in an ID3 tag of an MP3 audio data file.

PC-based audio data file management programs also allow the user to sort available
audio data files by their content, such as by ID3 fields for MP3 audio data files. PCs
generally have the processing power to quickly extract the content description information
from the audio data files and also have the necessary memory to store this information and
display it in a timely manner to the user. However, such processing is generally not practical
in non-PC-based audio data players, particularly portable or hand-held players, which have
limited processing power and memory. This limitation is especially acute in audio data
players having high-capacity data storage that is able to store several hundred or thousand
audio data files. Therefore, browsing available audio data files in various sequences

according to their ID3 information has not been available in non-PC-based audio data players.

BRIEF SUMMARY OF THE INVENTION

The present invention addresses some of the above-noted limitations of audio data
players, particularly handheld audio players, by providing a data structure for audio playlist
records having both content information and indexing information. The method of browsing
audio data file content information utilizes the playlist's content and indexing information.
The resulting audio data player having a microcontroller coupled with data storage and an
audio decoder for processing encoded audio data files and audio playlist files may then
quickly and conveniently allow a user to review, select, and modify audio file playlists and
save those modified playlists on other systems, e.g., a user's PC.

In particular, the present invention provides a data structure that is an extension of the

M3U file format used to store audio playlists. The data structure according to the present
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invention uses an M3U comment field format to add audio content information descriptive of
the content of the audio data file, and indexing information indicating the relative location of
related playlist records. Content information can include, for example, ID3 tag information
found in MP3 files. Additionally, the data structure can be sorted by one or more of the
content information fields.

The present invention also provides a method of adding to an audio playlist content
and indexing information for each playlist record. The playlist files can be used by an audio
data player to later access audio content information for all available audio data files in data
storage without having to again access the data directly from individual audio data files.
Additionally, multiple audio playlists can be created and stored, each being sorted by a
different content information field, for example, artist, album, title, genre, etc.

The present invention also provides a method of browsing audio data file content
information in an audio data player by providing a playlist having records stored in a
predetermined sequence and including a content and indexing information segment. The
content information includes fields descriptive of the content of the related audio data file and
the indexing information includes fields providing the relative location of related playlist
records. For example, a playlist sorted by genre may for a single genre include several
albums by a particular artist. The indexing information provides quick and efficient
navigation among records that are related, for example, by genre, artist, and album.
Additionally, the content information fields may be provided to an audio data player output
device, for example a display, and navigation to the content information of other playlist
records may be provided in response to a playlist navigation signal and guided by the indexing
information fields.

The present invention also provides an audio data player having a microcontroller
coupled with data storage capable of storing audio data files and playlist files and having
software capable of reading the playlist file records and outputting a navigable list of at least a
portion of content information fields of the playlist records according to a predetermined
sequence.

The audio data player generally includes a microcontroller coupled with a user
interface, data storage, buffer memory, and an audio decoder. The user interface includes an
LCD and a keyboard having various multi-way and multi-function switches. The audio data
player also provides a universal serial bus ("USB") port for connection to a PC or other USB-

equipped device. By connecting the audio data player to a PC via the USB port, audio data
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files and audio playlists may be downloaded to the audio data player and stored into data
storage. In one embodiment, the data storage comprises a 10 GB hard drive; however, other
moving data storage media or solid state memory devices, such as flash memory cards, may
also be used. In this embodiment, the user interface provides menu driven selection, sorting,
and playback of audio data files. Additionally, during playback of an audio data file, the LCD
displays ID3 tag information such as title, artist, album, and genre. The LCD screen may also
display other information such as elapsed playback time, volume level, and preset DSP mode.

The disclosed embodiment of the audio data player is a portable handheld unit having
a rechargeable battery, 5 volt DC input, headphones output port, and line out port. Therefore,
the audio data player may be used for portable applications using headphones, or for fixed
applications using AC power and headphones or another audio device.

In one form thereof, a data structure stored on a computer-readable medium is
disclosed including a playlist record for each audio data file, each playlist record including a
file pointer segment, each playlist record including an information segment having a plurality
of content information fields descriptive of the content of the audio data file and including at
least one indexing information field indicating the relative location of related playlist records,
and the playlist file including a data header indicating a first content information field upon
which the playlist records are sorted.

In another form thereof, a method is disclosed for adding to an audio data file playlist
content and indexing information for each playlist record by locating content information
descriptive of the content of each audio data file, determining for each playlist record indexing
information providing the relative location of related playlist records, and formatting the
content and indexing information for storage in the playlist.

In yet another form thereof, in an audio data player having a user interface including
an output device and a user input, a method is disclosed for browsing audio data file content
information by providing at least one playlist including at least a first and second record
relating to audio data files available for playback, each record stored in a predetermined
sequence including a content and indexing information segment, the content information
including fields descriptive of the content of the related audio data file, and the indexing
information having fields providing the relative location of related playlist records, outputting
via the output device at least one of the content information fields for at least a first record,
receiving a playlist navigation signal from the user input, and in response to the playlist

navigation signal, using at least one of the indexing information fields to locate and output at
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least one of the content information fields of at least a second record, the second record
related to the first record by the predetermined sequence and the navigation signal.

In another form thereof, an audio data player 1s disclosed comprising a microcontroller
coupled with data storage capable of storing audio data files and playlist files, the audio data
files each having attributes descriptive of the audio content of each audio data file, the playlist
files including records for each of at least a portion of the audio data file, the records in a
predetermined order based on at least one of the attributes, the records including content
information fields storing the attributes of each audio data file, and indexing information
fields indicating the relative location of related playlist records, and the microcontroller
having software capable of reading the playlist records and outputting a navigable list of at
least a portion of the content information fields according to the predetermined order.

Advantageously, the disclosed data structure supports and enhances user interface and
navigation tasks in viewing and selecting audio data files stored on a high-volume data
storage device. Additionally, the present invention allows non-PC-based audio data players
with limited processing power and memory to provide sophisticated user interface and
navigation features that allow players to display the audio data files stored in data storage
sorted by content information such as ID3 fields.

A further advantage of the present invention is that non-PC-based audio data players
may access the audio content information for all audio data files stored in data storage without
having to read the data directly from each audio file. Therefore, the user may quickly and
easily sort and display the stored audio data files in a specified manner.

Another advantage of the present invention is generating a playlist file in an audio data
player that contains content information and indexing information for the purpose of reducing
memory and processing power requirements, and thus the cost of producing audio data
players. Yet another advantage of the present invention is that the audio playlist files
maintain compatibility with standard M3U playlist files and thus may be used with other PC

and non-PC-based applications.

BRIEF DESCRIPTION OF THE DRAWINGS
The above mentioned and other features and objects of this invention, and the manner
of attaining them, will become more apparent and the invention itself will be better
understood by reference to the following description of one embodiment of the invention

taken in conjunction with the accompanying drawings, wherein:
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Fig. 1 is a block schematic diagram of a portable audio data player according to the
present invention;

Fig. 2 is a top view of a portable audio data player according to the present invention;

Fig. 3 is a back view of the portable audio data player of Fig. 2;

Fig. 4 is a right side view of the portable audio data player of Fig. 2;

Fig. SA is a plan view of the main sort-by menu displayed on the audio data player of
Fig. 2;

Fig. 5B is a plan view of the artist menu displayed on the audio data player of Fig. 2;

Fig. 5C is a plan view of the album menu displayed on the audio data player of Fig. 2;

Fig. 5D is a plan view of the song or track menu displayed on the audio data player of
Fig. 2;

Fig. 6 is a schematic diagram of a data structure for a playlist according to the present
invention;

Fig. 7 is a flowchart diagram illustrating the steps for adding content and indexing
information to an audio playlist file according to the present invention; and

Fig. 8 is a flowchart diagram illustrating the steps for creating an audio playlist file
according to the present invention.

Corresponding reference characters indicate corresponding parts throughout the
several views. Although the drawings represent embodiments of the present invention, the
drawings are not necessarily to scale and certain features may be exaggerated in order to
better illustrate and explain the present invention. The exemplification set out herein
illustrates one embodiment of the invention, in one form, and such exemplifications are not to

be construed as limiting the scope of the invention in any manner.

DETAILED DESCRIPTION OF THE INVENTION

The embodiment disclosed below is not intended to be exhaustive or limit the
invention to the precise form disclosed in the following detailed description. Rather, the
embodiment is chosen and described so that others skilled in the art may utilize its teachings.

Fig. 1 shows a block diagram of portable audio data player 10 according to the present
invention. The general arrangement and operation of the various elements are described
hereinbelow. However, the details of the various elements of audio data player 10 are well
known to those skilled in the art and will not be discussed here. Audio data player 10

comprises DSP 12 that controls the various elements and the overall operation of audio data
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player 10, including transferring data from data storage 32, through buffer memory 25, and
decoding compressed audion files. DSP 12 includes a suitable amount of memory 23 and 11,
for storing various instruction sets and programs for controlling the operation of audio data

player 10.

DSP 12 may be programmed to perform a variety of signal processing functions

" during playback of a selected audio data file. In this case, the functions that DSP 12 performs

during playback include, but are not limited to, decoding audio data files, volume control,
digital sound equalization, and sample conversion. In that regard, DSP 12 includes onboard
memory 11, wherein the decoder files, audio data files, eqﬁalizer mode selection, and various
other required data are loaded during playback.

The decoder files comprise programs that control the decoding operations of DSP 12
and the audio data files include data associated with the audio content. Both the audio data
files and the decoder files are stored in data storage 32. The decoder file including the
programs are transferred to DSP memory 11 from data storage 32.

Audio data and decoder programs stored in data storage 32 may be encrypted,
requiring that decoding program files and audio data files be decrypted by DSP 12 using one
or more decryption keys. The decryption keys may also be stored in data storage 32 and may
be security linked to the particular storage device or some other coded component of audio
data player 10 so that audio data files encrypted for use on a particular audio data player may
only be decrypted and played by that particular audio data player.

As a selected audio data file is decoded, DSP 12 provides the decoded data stream to
digital to analog converter 14. D/A converter 14 converts the digital output of DSP 12 into an
analog signal and provides the analog signal to headphones amplifier 16 and lineout pre-amp
40. The analog signals are amplified and provided to lineout jack 41 and headphones jack 17,
both disposed on housing 13 of audio player 10.

Audio player 10 is adapted to operate with data storage 32. In this embodiment, data
storage 32 is a moving data storage device, specifically a hard drive, that can be used to store
various data files, including encoded audio data files, decoder files for controlling the
decoding operation of DSP 12, playlist files, and computer data files, such as, for example,
word processing files, presentations, and spreadsheets. A large amount of data can be readily
transferred between data storage 32 and DSP 21 through data bus 33. Buffer memory 25
operates as a circular data buffer to prevent interruption of audio playback caused by a skip or

other similar moving data storage device data transfer delays. Using the present invention,
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decoder files, playlists, and relatively large amounts of audio data may be stored on data
storage 32.

In accordance with the present invention, audio data files are loaded into data
storage 32 via USB port 42 from a PC, or other similar device, using music management
software that encodes the audio data files in accordance with a selected encoding format, such
as MP3, or MP3 Pro, and then stores the encoded data files. Such music management
software is implemented using programming methods known in the art. The music
management software transmits the audio data files and appropriate decoder files to audio data
playér 10 across data buses 43 and 33 and into data storage 32. The music management
software also generates, and modifies as necessary, a system configuration file and a file
attribute table to provide information regarding the various data files and decoder files stored
in data storage 32. Using the configuration file and the file attributes table, audio data player
10 is able to display audio data files sorted by various groupings on display 21, determine the
correct encoding format for each audio data file, and download the appropriate decoder file
for each content file in response to a user selection.

Fig. 6 is a schematic diagram of an exemplary embodiment of data structure 90. Data
structure 90 generally comprises data header 91, individual audio data file records 92, each
record 92 including information segment 93 and file pointer 94. In the exemplary
embodiment, data structure 90 is an audio playlist file that includes an M3U format. Data
header 91 includes information for identifying the file and of relevance to all the individual
records 92. For example, in the exemplary embodiment, the data header has the following
format:

#EXTLYRAMB3U <Sorting_Field> Vx.xx

The "#EXTLYRAM3U" keyword is used to identify the file as a LyraHD system
playlist file intended for use with the exemplary embodiment of audio data player 10. The
Sorting_Field is enclosed by the "<" and ">" characters and contains the name of the content
information field, for example, an ID3 tag field, used to sort records 92 in playlist file 90. The
version of the LyraHD playlist follows the Sorting_Field and is in the form of Vx.xx where
x.xx represents a 3 digit decimal version number. The applications that utilize the extended
M3U file format may be configured to recognize the specific order of content and indexing
information shown below.

Information segment 93 includes a plurality of content information fields 93A

descriptive of the content of the audio data file, for example, ID3 tag fields, and also includes
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at least one indexing information field 93B indicating the relative location of related playlist

records 92. Table 1 includes the content information fields 93A included in the exemplary

embodiment and Table 2 includes the indexing information fields 93B included in the

exemplary embodiment.

TABLE 1
Field Name Description
audioInfoKeyword #EXTLYRAINF indicates the start of a two-

line audio file record

numberOfLevelsInTrackInfo

The number of sorted levels in a particular

playlist file

track]ndexlnPlayiist Indicates the order of the current record in
the playlist

charsInCurrentTrackInfo The number of characters in the current two-
line audio record

albumInfoField Album name

artistInfoField Artist name

titleInfoField Title

genrelnfoField Genre

trackNumberInfoField Track number in a given album

genericInfoField For future expansion
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TABLE 2
Field Name Description
trackIndexInLevel[level] The order of a specific entry in the current

sorting level

total TracksInLevel[level] The total number of different entries in the

current sorting level

charsToTopOfLevel[level] Number of characters from the end of the
current record to the start of the first record in

the current sorting level

charsToNextTrackInSameLevelflevel] The number of characters from the end of the
current two-line record to the start of the first
record in the next entry that is in the same
sorting level and shares the same parent

sorting level

charsToPreviousTrackInSamel evel[level] The number of characters from the end of the
current two-line record to the start of the first
record in the previous entry that is in the

same sorting level and shares the same parent

sorting level

Playlists 90 are sorted by at least one of the content information fields 93A of Table 1.
However, the playlist 90 may also have multiple sorting levels and thus each record 92 may
have several levels of index information fields 93B shown in Table 2. For example, playlist
90 sorted by artist may contain three sorting levels. The first sorting level refers to all audio
data files sorted by artistinfoField. The second sorting level groups all files by a particular
artist and sorts each group by albumInfoField. The third sorting level groups all files by
album and sorts each group by either the value of the trackNumberInfoField or the value of
the titleInfoField. Although the exemplary embodiment includes five sorting levels, any
number of content information and indexing information fields and sorting levels may be used
by the present invention.

In the exemplary embodiment, the data structure of Fig. 6 includes data written in the

typical M3U format. Specifically, file pointer segment 94 stores data in accordance with
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