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hikewise, if 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 comes 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 successful 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.

Tf 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

stream 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,stream. When

the user wishes to fast forward, rewind, or jump to a

specific location in the stream, it sends a request with the

desired target frame number to the server. 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

especially advantageous in devices having limited processing

power, and therefore, 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

makes use of native Solaris threads to achieve rate-adaptive

connections to the clients. A thread is a placeholder

information associated with a single use of a program that

can handle multiple concurrent users. From the program's

point-of-view, a thread is the information needed to serve

one individual user or a particular service request. If

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 user is 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

OS 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 receives 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 is 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 corresponding to the requests are arranged ina

connection pool list. Since TCP is a connected protocol, an

independent thread is then created to service 360 each

elient. 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 LOOMbps 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 requires 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

requests may or may not be for the next sequential frame.

Comparing the machines, the 100Mbps machine will show a

higher quality video, 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-encoding 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

server 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 is only for local redirection of frames from the main

server to the CGI. The server waits for a CGI request 350.

The CGI requests 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
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transmits 380/515 at a default rate of 1fps in order 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

ig 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 server 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 on 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

syne with the video 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 Mobile 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, c to be established by

a client. Upon comnection, the client sends preferred audio

format information to the server 460 a, b, c. The server

then creates a service thread 275/465 a, b, c, 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, c, 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 is no upper bound as the

system utilizes an adaptive bandwidth method. That is, the

system 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 server to the client

is intelligently managed so as to completely eliminate

network bottlenecks traditionally associated 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 to 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 persons 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 is claimed and desired protected by Letters Patent is

set forth in the appended claims.
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WHAT IS CLAIMED IS:

1. A method for streaming video data over a network

in real time, comprising:

initializing a transport mode for the video data;

sending 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 video 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

shared memory, and sending the retrieved video data to the

client, are repeated for each video frame.

3. The method for streaming video as in claim 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 streaming.

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 is chosen from the group consisting of a

UDP, a TCP, and a HTTP.
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9. The method for streaming video in Claim 1, wherein

storing video further comprises:

capturing a thread from a specified source; and

storing 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.

il. 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 via 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 processing 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 via HTTP.

18. The apparatus according to claim 15, wherein the

datagrams are JPEG encoded.
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METHOD AND SYSTEM FOR MANAGINGDIGITAL 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 numberofpurposes, 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 somestreaming media content providers may haverelatively few

items of content to provide, some content providers have hundreds, even thousands of content

files. Storing and streaming this numberof 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 providersto use.

Accordingly, there exists a need for a content management systemthat allows clients to

easily up-load, manage, and deliver streaming media contentvia 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 andotherdigital content. The system according

to one embodiment allowsreceives 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

receiving or providing an indication ofthe specifics of where the content was stored.

[007] Another embodiment of the present invention permits clients to actively

managetheir 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 embodimentofthe 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 embodimentsofthe present invention and are not meantto limit the scope of

the invention in any manner, which scope shall be based on the claims appendedhereto.

[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 embodimentofthe

present invention;

[0012] Figures 3a-j are web pages of the Content Managementclient-side website

according to one embodiment ofthe present invention;

[0013] Figures 4a - b are flowchartsillustrating processes ofup-loading content files

into the content management system according to one embodimentof 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 schematicillustrating 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 ofFigure 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 numeralsrefer 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 website on the Internet.

[0019] Aswill become apparent from the following discussion, each ofthe clients

102 and end-users 104 has a processor, such as a personal computer (PC), web enabled

cellular telephoneor personaldigital assistant (PDA)andthelike, 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 EXPLORERorthat offered by Netscape Corp. underthe 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

processorpreferably includes an Internet browser, such as INTERNET EXPLORERor

NETSCAPE NAVIGATOR,and a media player, such as that offered by Microsoft

Corporation under the tradename WINDOWS MEDIA PLAYERorthat offered by Real

Networks Corp. under the tradename REALPLAYER.It is to be understoodthat although

the present embodimentis 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] Asdiscussed 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. Oncethe client 102

has up-loadedits streaming media content, the client may manageits content via web pages

on a content management website 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 02061



IPR2022-01227
EXHIBIT 1003 - PAGE 02062

WO 02/057943 PCT/US02/01840

the client 102 maylog 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;

browsethe 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 ofthe 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 managementserver 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 whichit is coupled and the

movement of content within the system. The administrative terminals 114, in turn, are

coupled to the file managementserver 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

managementserver 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 contentfiles

and for recovery of deleted content files. It is to be understood that such task scheduling

software may be obtained by any of a numberofthird-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 numerousrelational 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 definesthe 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 embodimentutilizes a playlist server 122 for dynamically

generating a playlist metafile (such as ASX, RAM, SMIL,and RPM files, to namea 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 environmentprovides for

streaming of live content acquired via encoders 124 coupled to the streaming media servers

120.

[0024] Asillustrated 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 management112,

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)andthe like.

[0025] In general, the division of functionality among the web server 110, file

managementserver 112, playlist server 122 and script processor 116 described herein is

exemplary, as the functions may be segregated and groupeddifferently. For example,it is to

be understood that although the present embodimentutilizes 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 implémeénted 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 bedescribed in

greater detail with reference to Figure 2, and continuing reference to Figure 1. The CM

Database 118 includesseveral logically discrete tables of information, each ofwhich 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

morefields. 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,accountdirectory, 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 othertitle or author information is provided by the
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client 102), parent account ID (in the event the current accountis related as a child to another

account), an indication of whetheror not the client has an FTP account, and maximum

allowable amountsize of content(e.g., in Kilo-bytes). It is within the scopeofthe 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;andInternational Serial No. PCT/US01/18324;filedJune-6, 2001, forSYSTEM

AND METHOD FOR CONTROLLING ACCESS TO DIGITAL CONTENT, INCLUDING

STREAMING MEDIA,whichare hereby incorporated by reference. As such, the table

includes security related information, including default preferences indicating whetheror 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 includesa 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 numberofsites. 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 understoodthat logically

grouping the FTP server 108, repository servers 106 and streaming media servers 120 into

sites is not required. As noted below, muchof the account identifying information of the

present embodimentis provided by the client 102 during the registration process.
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[0029] The CM Database 118 further includesaseries oftables 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 accountID,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 moditied, 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 accountID.

[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 mediaplayeror 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 ofthefile), duration, and

expiration date.

[0031] Asillustrated 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 mayrefer to

either a repository server 106 or a streaming media server 120. A given contentfile 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 thefollowing table~

Meaning Applicableto file located on:  Status 
 

 

  File is present on a media Streaming server
server and is available for

streaming

Available 

 
 
 

 
 

File has been copies to a Repository server
streaming media server 

 
 

 

   
 File is being copied to a Repository server; media server

repository server or media
server

Copying   

 
 

 

 

 
  

  
File is being deleted Repository server; media server

File up-load or copy hasfailed|Repository server; media server Moving File is being moved from the Repository server; media server
current server to another server

Repository server

of the same type

[0033] The CM Archive Volume Table 220is also related to the CM Asset Table 212

    

    File has recently been up-
loaded and not copied

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: volumetype, which

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

120, FTP server 108, script processing server 116 or web server 110; archive server name,

10
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indicating the LAN nameofthe particular repository server 106 or streaming media server

120, as the case maybe, containing the volumeID;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 volumeid; the maximum storage capacity for the server continuing the volumeid; and the

side id of the server containing the volumeid.

[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 bya

content group ID. Each record further includes the CM account ID and thesort 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 containstheplaylist details,

including the CG adtag,the type ofplaylist, the CG description, the CG format, the CG

label, the meta-url for the playlist, CG notes, and an indication as to whetheror not the

content group is shared.

[0036] Theplaylist 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 ofthe 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 includesa table that indicatesits status of client-

requested batch up-loads. More specifically, the CM Batch Jobs Table 228 includes 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

1]
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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 (processstart time), the time at which the batch process ended (process end time), and

an indication as to whetheror not the batch file was removed from theclient'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 recordsin

the Stream-Servers-Table 230 correlate eachfile, as identified by its stream ID, with the

hostname (or domain nameserver (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 numberof 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. Morespecifically, each record identifies the nameofthe 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] Asillustrated in Figure 2, the CM Databasealso includestables relating to the

deletion and recovery offiles, 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

amountof storage allowed, numberofuploads, the numberofsites provided, andthe like.

[0043] The Categories Table 238 stores records identifying the category to which a

particular account relates. Morespecifically, each record correspondsto 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. Asillustrated, records in the Categories Table 238 are

keyed-to accounts in the Account Table 210 by the category ID-field. --:

[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.Ascript

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 proceedsto delete the content. The process

of deletion of the present embodiment includes changingthe 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 serverthat hosts a default message, indicating

to the end user 104 that the requested contentis 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. Asillustrated, for each unique combination of

-server name; share information and file name, the Deferred-we defer delete Table7242 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 numberoffailed 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 includesclient identifying

information. Morespecifically, 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 embodimentofthe 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 gatewayinterface

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

14

IPR2022-01227

EXHIBIT 1003 - PAGE 02071



IPR2022-01227
EXHIBIT 1003 - PAGE 02072

WO 02/057943 PCT/US02/01840

embodiment, the cHent 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 accountID is assigned and the

corresponding record in the CM Accounts Table 210 is populated.

Client-Side Content Management Web Site

[0049] Asnoted above, the client web server 110 provides a content management

-website that serves as an interface between the client-104 and the-content management

system. While the present embodimentutilizes such interactive web site for allowing the

client 102 to interface with the system and to managethe 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 runningascript, or any

other interface means. Furthermore, although the present embodiment passes data between

the web server 110 and the script processor 116 in XMLformat,it is to be understood that

other formats maybe 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 managementfunctions 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 placedin 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.

[6051] Asshown in Figure 3b, whenthe 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".

Whenthe "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 contentfile residing on its local machine, and uploadthe file to a repository

server 106. In general, the client 102 specifies the file name andfile 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] Whenthe client 102 selects the "browse FTP content" option, the system

presents the client with the web page shown in Figure 3c. As the nameindicates, this option

provides the client 102 with a listing ofall 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 madeto the particular FTP

ingest server 108, which in turn executesa scriptto read all file directories and files within

the client's account. The FTP server 108 returnsa listing of such file directories andfiles in

XML format to the web server 110. The web server 110, in turn, converts the KML

information into HTML, whichis displayedto 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 contentfiles 312.
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[0053] The browse FTP content web page allowsthe client 102 to either delete a

content file or cause a contentfile 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 embodimentis divided into two sections: one

illustrating the batch files which have been uploadedto 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 uploadedbut: 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 anyfile

detail stored in the CM database 118 corresponding to each batch file. More specifically, for

each batchfile listed as having been processed, information may be extracted from the submit
time, process start time and process end timefields 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 mayselect one ofthe available batch files for

either deletion or processing.

[0057] The web page displayed whentheclient 102 selects the "playlists" option is

illustrated in Figure 3e. In general, this web page providesthe 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 thelist ofplaylists by searching the CM Playlists Table 222 for

all entries correspondingto the client's CM account ID, thereby resulting inalist ofplaylist

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

HTMLformat.

[0058] The system also provides the user with a search form 320, wherebythe 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 orderto returnalist of

matching playlists.

[0059] The client 102 mayalso select a current playlist to manage. As shown in

Figure3f; when the client-102 choosestomanagea’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, andalist 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 thelist of

streams, the client 102 may select any numberfor deletion from the playlist, in which case

the system removesthe 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 whenactivated by an end user 104, causesthe playlist

identified by the embedded playlist/CG ID to be played. The process of generating the

playlist URL 328 and playing the streamsassociated with the playlist is described in greater

detail with reference to Figures 5.

[0061] The web page displayed whenthe 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, includingtitle, 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 theclient's current account, but also all child accounts (as indicated by the

parentid field in the CM Accounts Table 210).

[0062] Asan 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 retrievesall files associated with the client's username and password (and,thus,

accountid).

[0063] Exemplary search results are illustrated in Figure 3h. Each content file may be

identified by any ofthe 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 browseresults (Figure

3h) provides the client 102 the option to select one or morefiles and either "delete" the

selected files or "create a playlist" by adding the selectedfiles to a new or existingplaylist.

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 displaysa list ofthe client's

existing playlists 332 andthe files contained within each playlist 334 (as provided in the

"playlist" web page), and the window providesthe client 102 a form 336 to enterplaylist
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details, including description and format, for a playlist to be created usingthe 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 ofthe 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 embodimentsclients102are 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 numberofparameters 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 playlist);

removing or deleting the playlist; listing playlist in the account(e.g., by nameor ID);listing

the playlists and the contents of each playlist and the like. The playlist ID parameteris

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 nameofthe 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 streamto the playlist; removing a stream from the playlist; removingall

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 manageplaylists, the server

returns a message, such as an XML message, indicating whether the requested action was

- --successfully performed and,if soy any-information generated;muchasthe 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 theerror.

Uploading Content

[0071] Asan initial matter, the system must identify the server to which a client's

content should be uploaded. Thesite 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 thesite 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 havingthesite id and a volumetype 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] Asdescribed with reference to Figures 4a-b, the system of the present

embodiment allowsthe 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 manneris from the client's machine to a repository

server 106 via HTTP upload.

- [0073] - - As an initial-step in theHTTPupload 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 webpage and identifies the content file locally stored on the

client's machine that the client 102 desires to upload. Step 480. Asillustrated 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 windowlisting 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 assignsa 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 stepsfails,

the system notifies the client 102 via a message on the CM webpage.
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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 embodimentutilizes 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 morefiles to the FTP ingest server 108 utilizing FTP client software residing

- on the-client's-‘machine. -Oncethe files have been uploaded, the client 102 may use the ASP

and passcertain variables on a query string to causea file to be ingested or to perform

another content management function.

[0076] Aspart 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 nameofthe file in the client's FTP directory ("Filename"), the bit rate ofthe file

("Bitrate"), the title of the file ("Title"), and the authorofthe 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 ofthe file ("Description"), key words associated with the file to

be used in searches ("Keywords"), an indication as to whether or notthe file is secure

(“IsSecure"), an alphanumeric security string for use in accessingthe 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 addthefile to the playlist identified

by the aforementioned descriptionorto 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, whereit 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 understoodthat the aforementionedfile 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 suchfile details may be manually

entered by the client 102 when submitting the ingest request, or, in an embodimentofthe

system wherein theclient102 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 commandline identifies the active server page

script, the location of the script, and the variables being passedto thescript, including the

user name, password,required file details, and any optional variables. The following is one

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

[0080] The foregoing exemplary commandline passes the real mediafile

"testfile.rm," whichhasa 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 commandline 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=Te
File&Author=Yahoo! Broadcast&CopyRight=(c)2000 All Rights Reserved&Description= Testing 7 

[0082] Whenthe 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 whetherthe file was successfully uploaded, the system providesto the client 102 one of

two XMLstrings. Such XMLstring includes a success codefield (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 XMLstring 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" ?>

<response scode="1" scode_description="invalid username" /> 
[0084] In the event that the file was successfully uploaded, the system returns the

following XMLstring wherein the scode and scode_description indicate the successful

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

[0085] The system then renamesthe file and updates the appropriate fields in the CM

database 118. More specifically, with the Stream ID assigned to thefile, 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 recordis 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 entire sub-

directory of content files. On the other hand, the standard batch upload processapplies file

details contained within the batch file on a file-by-file basis.

[0087] Asan initial step, the client uploads the mediafiles 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 mediafiles, 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 uploadfile takes on the following format wherein thefile is first identified as

being for use in a "DEFAULT"batch upload andthe relevant file details are separated by

double colonsas follows:

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

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 containsfiling

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 samefile 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 whichthe file detail set forth in that

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

FILENAME::BITRATE::TITLE::AUTHOR::COPYRIGHT::DESCRIPTION::KEYWORDS::1

SSECURE::SECURITYKEY::SECURITYINTERVAL 
[0091] Once the mediafiles 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. Aspart 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] Uponselecting 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 somelater point, according to a predefinedinterval, a task scheduler

running on the script processor 116 causesa batch script to execute. Step 458. As described

below, the batch script proceedsto read and process the unprocessed batch jobs identified in

the CM Batch Jobs Table 228. In an alternate embodiment, processing of the batchfiles is

not automated and instead is manually initiated by the administrative staff via the file

- management server 112.

[0094] Once the batch processis started, the system proceedsto read thefirst 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 someactualstart time.

Step 466. Ifthestart time field has an actualstart time, then the batch process job has already

been completed and the system proceedsto read the next record in the CM Batch Jobs Table

228. Step 462.

[0095] In the eventthat the start time value ofthe current record equals the null value,

the system executes the batch job. Accordingly, the system causesthefirst 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 renamethe file that has been moved and updates the

CM database 118 to reflect the associated file details provided by the batch file. Step 474.

Morespecifically, the system parses the batch file based on the batchfile 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. Oncethefile details have been entered into the appropriate records in

the CM database 118, the system determines whetheror notall 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. Ifthe end of the batch job has not been reached, then the system proceeds to

movethe 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. Morespecifically,

the script processor 116 (or other server in alternate embodiments) readsthe 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) correspondingto the format of

the content file being uploaded. The resulting recordsare all potential streaming media

serves 120 on which the content could be uploaded.

[0098] For each ofthe servers identified by the remaining records (each record and

volumeid correspondsto oneserver), 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

VolumeTable 220. The system then calculates how muchofthat capacity is actually being

used by summingthesize of all files stored on each such media server 120. More
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specifically, for each volumeid (server), the system identifies all of the records in the CM

Asset Locations Table 218 having the same volumeid andidentifies the stream id's in each of

those records. The resultis a list ofall files, as identified by stream id's, residing on the

server 120 corresponding to the given volume id. The system reads and sumsthefiles sizes

by accessing the CM Assets Table 212. For each volumeid, the system subtracts thetotal

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 contentfile being uploaded is placed on the streaming media server 120

(i-e., volume id) having the most available storage capacity. The system usesthe selected

volumeid to create a new record in the CM Assets Locations Table 218 for the archived

content file.

Creation of Playlist

[00100] Aswill 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 inclusionin the playlist.

Step 520. Oncethe client 102 has finished entering theplaylist 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 inclusionin 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 upontheplaylist 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 ofthe playlist

was reached. Step 555. If yes, then the system has completed creating recordsforthe
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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 Playlist 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 redirectorfile.

Oneskilled 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 enduserside.

100104} The "makeplaylist" program functions to cause the playlist server 122 to make

a cal] 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 makesa 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 streamsidentifiers 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

thelocation or (DNS)hostname ofthe 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 hostnameis

"mediaserver.company.com"and the stream file nameis "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 redirectorfile 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.com/stream2.asf">
<REF HREF="mms://mediaserver.company.com/stream3.asf">

</ENTRY>

</ASX> 
[00106] Oneskilled 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 appearsin 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 havingits servers

on a separate LAN coupled to the administrative components(e.g., playlist server,file

managementserver, script processor, database) via a secure SMTP connection. Furthermore,

certain embodiments do not,-as inthe embodiment of Figure 1, include repositoryservers that

maintain backed-up copiesoffiles. One such embodimentthat does not include repository

servers for storing backups will now be described with reference to the schematic of Figure6,

the workflow diagram ofFigure 7 and the CM Database schematic of Figure 8.

[00108] Asillustrated in Figure 6, the architecture of the present embodiment

essentially mirrors that of the embodiment of Figure 1. Indeed, the operation of the

componentsillustrated 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 contentfor 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 becauseless

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 numberof streams. While so utilizing the storage servers 606 and media servers

620is preferable,it is within the scope of the present invention to have somesites 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 aarchitecture where media servers do not have a

copy of the content.

[00110] Unlike the embodimentofFigure 1, the present embodimentalso 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 eachsite-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 moresites in the

present embodiment on separate networks in communication with the administrative servers

and processors via SMTPor other connection, which themselves may be onaseparate

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 embodimentoperateas like

named components of the embodiment of Figure 1. Asillustrated therein, clients 102 are

able to upload contenteither 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.

Underdirection 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 movedvia the

LANto 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 basedfile read) to obtain the

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

[00114] Becausethe functionality of the present embodiment,in largepart, parallels

that of the embodimentofFigure 1, the CM database 618 illustrated in Figure 8, largely

parallels the CM database 118 of Figure 2, with similarly named tables and fields providing

similar functionality and storing similar information unless stated or understood otherwise.

However, the present CM database 618 includes variations to accommodatethe 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 accommodatethis

potential one to manyrelationship, 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 MSID,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] Aswith the prior embodiment, each volume IDis essentially defined in a

record in the Archive Volume Table 820. The volumetypefield in the archive volumetable

820 specifies to which type of server (FTP ingest server file manipulation server, storage

server, or web server) the volume ID-corresponds. Theserver category field identifies the

server as being used for business services or public services or any other category useful for

reporting and maintenance purposes. Theplatform 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/NETBIOSnamefor

LAN-based file access (for example, PUBO1), 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, asillustrated in the Accounts Table 810, each accountis

associated with an accountcategory, as identified by account category ID (acct cat ID). Each

account category ID correspondsto an entry in the Account Categories Table 850, whichsets

forth the name of the category. In general, an account category refers to a type of account,

such as Internet radioor television or corporate account. The content managementservice

.-provider-may use such information-for reporting and, because accountscan be segregatedinto

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, andthe corresponding

time zoneID,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, howeverprior 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 Timepriorto being stored in the database

618. In the present embodiment, each time zone ID correspondsto a record in a time zone

table (not shown), identifying the time zone and providing the relative difference between the

Greenwich Mean Timeandthat 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 intervalfield

(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 addsthe 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 embodimentalso 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. Asillustrated, there may be several records in the account accessors table 852

for cach 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 ofFigure 2, the Streams2 Table 814 includesa field

specifying each stream's category (category ID). Stream categories are essentially any type

or division of content deemed helpful to the content managementservice 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 mayprovideafirst level

category of "sports," with a second level of multiple subcategories, such as "baseball,"

"basketball," "football," and the like. Each subcategory, in turn, includes moredetailed 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 streamsthat is stored in the Account Table 810 (in the default stream catID field).

When new contentis 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 correspondsto 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 embodimentalso allows each client 102 to have multiple sites — a

primary site and one or morereplication 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 includesrecords that associate multiple site IDs to

the client's account ID. Ofcourse, there is no requirementthat 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 theclient's primary site. As with the previous embodiment8 Pp
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i

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 authorizedto replicate its content to any site other than their primarysite, 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-ofthe 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 accountfor the system replicating the files to replication sites if one or more

replication sites were chosen bythe 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 samestream ID and file name. This

stream ID, universal to all copies ofthe file at the primary and replicationsites, simplifies

managementofthe 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 embodimentofFigure 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 contentfile from one

storage server 606 to another within the same site because multiple media servers 620 can

accessthe 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 ofthe 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 corresponding 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).

Whenthe client 102 selects an item of content for restoration, the system changesthe status

in the Asset Locations Table 818 from "trashed" back to "availabie" and deletes the record in

the Deleted Assets Table 844.

StreamGroups

[00130] The present embodimentalso allows clients 102 to logically group Streams

into stream groupsfor ease ofpresentation 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 groupsare 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 containsa 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,andthetitle, 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 correspondingbit 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 website also preferably presents a web page for managing

stream groups that parallels the page provided for managingplaylists. For example, a stream

group maybeselected, 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 managementfunctions, the stream groups

maybeedited 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 mayindicate: 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 removedorto edit streams within a

group); and stream action. Stream action, in turn, may indicate: adding a stream; removing a

stream; removingall streams; stream ID(s) (specified when adding or removinga particular

stream).

[00134] The Stream2 Details Table 870 is related stream groups. Each record in the

Stream2 Details Table 870 correspondsto a stream, as specified by stream ID. The

- information stored-for the streams includes: (1) miscellaneous metadata, such as an extension

of any otherfield that was truncated due to length offield restrictions; (2) if the stream:

supports multi bit rates, a stream group is created containing all bit rate versions of the

stream; the stream group IDis stored in the multi bit rate stream group ID field (mbrsg id);

and (3) and indication of whetheror 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 andto identify the particular stream group (out ofpotentially many to which

the stream belongs) corresponding to the stream's multi bit stream group.

Stream Folders

[00136] The present embodimentalso allowsclients 104 to organize content into

logical folders. The Streams Folders Table 864 and Folder Content Table 866 permitthis.

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 ofthe parent folder, as folders may

be hierarchical. The Folder Content Table 866 identifies the content within each folder, as

identified by folder ID. Morespecifically, 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 ofthe 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 contentfile

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 recordis 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 upontheclient'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 embodimentalso provides the clients 102 with the option of

marking content as promotable. By marking content promotable, the client 102 essentially

authorizes the content managementservice provider to select the content andplace it on any

website 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. Asillustrated 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 mayindicatethat 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 hostname. The Table 868 also identifies the

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

-. Playlist Resolution-

[00140] Because the present embodiment doesnot store streams on the media servers

620 and becauseclients 102 can have replication sites, the processes of creating the playlist

URL andcreating the redirectorfile 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 morereplication sites and the content to be

presented is stored at multiple sites, the client preferably selects the content and the site from

whichthe 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 ofthe present

embodimentincludes andindication 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 redirectorfile is “makeplaylist.dll’”, the CG ID is

“12345”andthe site ID is “16”, is as follows:

<href=“http://playlist.company.com/makeplaylist.dll?CG_ID=12345&SITE_ID=16">

[00142] The playlist URL is constructed generally as described above. However,

whenthe playlist is created, the system preferably provides the client 102 with a series of
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URLs, each correspondingto 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] Aswith the previous embodiment, the makeplaylist component dynamically

generates a redirectorfile based on the CG ID and,in the present embodiment, the site ID.

Morespecifically, the componentcauses 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 contentis stored on

the storage servers 606, and not the media servers 620, the filename refers each stream’s

filenameas 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 correspondstothe site identified in the playlist URL. The server does this by

accessing the Servers2 Table 832 and identifying the record having both oneofthe

hostnamespreviously 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 contentfile. 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-onerelationship 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 weightfield 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 other 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 componenton the playlist

server 620 obtains the filepath prefix from the record in the Stream-Servers Table 830

correspondingto the relevant stream id and hostname. As will be describedin 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 appendedto the beginning ofthe filename and placed in the redirectorfile.

[00148] An exemplary redirectorfile, 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

hostnameis “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/proot]/PubShare01 /test/10/2000.asf">
</ENTRY>

</ASX>

[00149] It should be noted that in the present embodiment, the mountpointis the same

as the root share and share information for the server volume ID. Therefore, the media server

620 mayread thecorrect contents of the storage server 606. Placingthe filepath prefix in the

redirector file is useful in situations wherefiles 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 portionofall shares). In

this scenario, the hard drive(s) storage space on a storage server 606 is required to be stored

underone of those shares,

[00150] By wayofillustrative example, the Archive Volume Table $20 currently has

the following record for a share created on the PUBO1 storage server 606. Therecord in the

Archive Volume Table 820for that filer/share combination is as follows: cm_vol_id=142;

volume_type=S; archive_server=\\PUBO01; 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=/proot1; 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 /prootl/PubShare01.

[00152] Let's say that the file path stored in the filename columnin streams2 table was

/test/10/2000.asf. Assuming that the stream ID 2000 was a Windows Mediastream thatis

accessed with the mmsprotocol, 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 nameasthefirst 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 hostnameis “proot1.” So, a mount point having the

nameproot] 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 ofmount

-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 ofthe

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 numberofthe 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 ofproviding accessto digital content, the method comprising:

receiving digital content from a client;

storing the digital content on a server having a hostname,the digital content havinga

filename;

assigning a unique identifier 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 redirectorfile, the redirectorfile including the hostnameandfilename.

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 ofthe digital
content.

4. The method of claim 1, wherein the digital contentis a streaming mediafile.

5. The method of claim 1, wherein the digital contentis a playlist comprising
multiple streaming mediafiles.

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 ofproviding an end useraccessto 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;

publishinga 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 causesthe digital content to be provided to the end user

based on the hostname andfilename.

8. The methodofclaim 7, wherein the unique identifier is a stream identifier.

9. The method of claim 7, wherein the uniqueidentifier is the name ofthe digital

content.

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

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

multiple streaming mediafiles.

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 bythe first

servers;

a plurality ofmedia 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 primarysite;

associating the client with one or morereplication sites;

providing the client an option to upload digital content to both the primary site and

any one or moreofthe replication sites;

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

morereplication 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 responseto the client specifying replicationsites.

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 standardtimeto 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 numberofhours.

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 fromthe 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 ofproviding digital content, the method comprising:

generating a playlist uniform resource locator (URL) identifying digital content and a

one ofa plurality of sites having a copyofthe digital content;

identifying a hostname associated with the digital content and the onesite, 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 onesite from the

plurality ofsites.

30. The method of claim 28 wherein the onesite 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 mediaservers.

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

random. =. . _- . tae, -

32. The method of claim 28 wherein selecting one of the multiple mediaserversis

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 thedigital contentis a playlist comprising

multiple streams and wherein the identifying the hostnameis performed by each of the

multiple streams.
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Batch Uploads

Available Batch Files

File Name

{i 1-100.bul

[i 101-200.bul

au [i 28-anthony.bul
[_j BillDefault.txt

J BillsSmBatch.txt

Batch Process Summary
Batch File Submit Time
BillDefault.txt

SyedTest20001116.bul
100 RM Files.bul
100 WM Files.bul
4ORMFiles.bul
40WMEFiles.bul

BUG

11/16/00 10:26:51 AM
11/16/00 4:44:11 AM
1/18/01 5:27:50 AM
1/18/01 5:27:50 AM
1/18/01 8:16:08 AM
1/18/01 8:16:08 AM

 Seio Ad iRa REAGANSAUCEEAN 
Creation Time Size

10/9/00 12:10 7.9 KB tu

. 10/9/00 12:10 8.1 KB i

10/9/00 12:10 0.1 KB te

10/6/00 10:38 0.1 KB i

1/18/01 12:28 0.3 KB tw

Process End Time
11/16/00 4:13:07 AM

Process Start Time
11/16/00 4:13:02 AM
11/16/00 4:53:00 AM
1/18/01 5:39:22 AM
1/18/01 5:46:45 AM
1/18/01 8:20:01 AM
1/18/01 8:21:19 AM

1/18/01 5:46:45 AM
1/18/01 5:53:59 AM
1/18/01 8:21:19 AM
1/18/01 8:22:22 AM

Fits: 3d
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310

TI19

PCT/US02/01840

testuser

IPR2022-01227

EXHIBIT 1003 - PAGE 02118



IPR2022-01227
EXHIBIT 1003 - PAGE 02119

WO 02/057943 PCT/US02/01840

Content Management testuser
MANAGE CONTENT / ADMIN

Edit Playlist : ChrisBinney1 (ID = 853031) 4———_ 32.7
http://playlist.broadcast.com/makeplaylist.dll?ID=853031 a—SR 

  
 

 
 
 

Comdex Trailer (RAM)
Comdex trailer 2 (RAM) :
First Demo Playlist for Asia (ASX) §
GSyed (RAM) i * Content Format:
josh example (RAM) :
KhalidTest (ASX)
New Clips1 (RAM) i

* Description: 
Streams List

* Streams: 
 

; : OoDescription: [ | 32
Format:—| al
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Title: ID: ce|

2% Author: Creation Date: [= Ml (i.e. 4/2/2000)
“ Key Words: Duration: i]; ration: i...(Enter values in minutes)
 

t

Display Results as XML? F snow Child Account Content?

Cie Seq
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Browse Content:  
 

  
Title: ID: eens_

Author: Creation Date:[=Bl | (.e. 4/2/2000)
Key Words: Duration: Ei _| (Enter values in minutes) 

Display Results as XML? i Show Child Account Content? mo
HG, BA

Search Results:

ID Title Type Description Creation Date File Size Status
[i 793735 StevesTest WMT 11/1/00 2:59 PM 172KB_ Available[Eja
[i 943435 ASFUploadTest WMT 42/8/00 10:57 AM 1,034 KB Available[ia
[7 943436 ASFUpload 2 WMT 42/8/00 10:57 AM 127KB Available me
[i 943437ASFUpload3WMT 42/8/00 10:58AM 127KB Available
I] 943439ASFUpload4WMT 12/8100 10:58 AM 127KB Available
[J] 943441 ASFUploadxWMT 12/8/00 10:58 AM 127KB_ Available &
[i 944032 UploadTestTitle G2 12/8100 2:44PM 10KB_ Available &
[] 944036UploadTest Title G2 42/8/00 2:45 PM 10KB Available
Il! 944503UploadTestTitleWMT 42/8/00 5:25PM 172KB Available
[Ti 944510 UploadTest Title G2 12/8/00 5:33 PM 10 KB Available
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Content Management FIG 3 \ testuserMANAGE CONTENT/ ADMIN 3

SEARCH|]RECYCLE |

Type Description Deletion D

793769 SecureContentTest WMT 5/8/01
   

798500 Ingest Test G2 5/8/01

798536 Ingest Test G2 5/8/01

803442 test G2 - 5/8/01

803583 Ingest Test WMT 5/8/01

805118 ETP Ingest Test G2 5/8/01

805124 Ingest Test WMT 5/8/01

805550 Ingest Test G2 5/8/01

AutoArchiveHTTP
[i 818713 ingest Test G2 5/8/01

. AutoArchive Cross-
[i 818728 Account Upload Test G2 5/8/01

7 AutoArchive FTP
[i 818735 IngestTest G2 5/8/01

. AutoArchiveTestfor’
I) 818753 vbs_ script _ingest.a... G2 5/8/01

AutoArchive HTTP
Ti 818806 IngestTestTest G2 5/8/01

AutoArchive F ‘
I) 818809 Inqest Test G2 5/8/01

’ AutoArchiveTestfor
I.) 818815 vbs_script_ingesta... G2 5/8/01

: AutoArchive Cross- :[-] 818819 Account Upload Test G2 5/8/01

[i s1eess pgestTest WMT : 5/8/01
AnotherUploadTest[818858 (another load Test «> . 5/8/01

[2 9818861 BT Test Again WMT 5/8/01

[i 867345 IngestTestGSyed G2 5/8/01

Il] 867346 IngestTestGSyed G2 5/8/01

[= 870081 ‘his is a testtitle G2 5/8/01

I 870173 Bill T TitleTest G2 5/8/01

IngestTestFromFTP
[i 872066 jiveto0d) G2 5/8/01

Ingest Test (direct on
[872096 iyct00a) G2 5/8/01
I. 874436 ScottSusen's Test WMT SomeDescription 5/8/01

[| 874472 Ingest Test G2 5/8/01

[.} 874730 IngestTestWMT 5/8/01

I) 875368 Ingest Test WMT 5/8/01
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?

 
 
  
   
 462
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SYSTEM AND SELECTS

"UPLOAD CONTENT"

OPTION FIG. 4b
480

CLIENT IDENTIFIES FILE

TO BE UPLOADED AND
SPECIFIES FILE DETAILS

484

SYSTEM TRANSFERSFILE
FROM CLIENT MACHINE
TO REPOSITORY SERVER

488

SYSTEM CREATES AND
POPULATES RECORDSIN

CM DB

492

SYSTEM RETURNS

STREAM ID AND

CONFIRMS UPLOAD

 
496
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CLIENT LOGS IN TO
ACCOUNTVIA WEB SERVER

510

CLIENT SELECTS "PLAYLIST"

515

CLIENT ENTERS PLAYLIST
DETAILS AND SELECTS AND

ORDERSFILES FOR
INCLUSION IN PLAYLIST

Vi

IN CM PLAYLISTSDB,
ASSIGNINGCG ID AND

RETURNINGTHE ID TO
CLIENT FIG. 5

SYSTEM CREATES
CORRESPONDING RECORD IN
CONTENT GROUP DB BASED

ON PLAYLIST DETAILS

530

 
SYSTEM CREATES

CORRESPONDING RECORDIN
CONTENT GROUP STREAMS

DB

3535

 
 
  
 
 

 

 
  
 

SYSTEM RETRIEVES STREAM
ID FOR (NEXT) FILE IN

PLAYLIST AND ENTERSIN
RECORD IN CONTENT GROUP

STREAMS DB
 

550

PLAYLIST

COMPLETE
 END OF PLAYLIST

?  
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METHOD AND SYSTEM FOR MANAGINGDIGITAL 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,herebyincorporated by

reference.

BACKGROUNDOF 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 aroundthe delivery of digital content, such as streaming media content. By way

of example, streaming media maybe used for any of a numberofpurposes, 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 numberof 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

managementservice 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 contentfiles, but also is easy for the content providers to use.

Accordingly, there exists a need for a content management system that allowsclients 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, manageand deliver streaming media and other digital content. The system according

to one embodimentallows receives digital content from the client, assigns a stream identifier

(ID) to the content and stores the content. Theclient is given a playlist uniform resource

locator (URL) for publishing on its web site, the URL including the stream ID. Activation of

the URL byan end user causes the stream to be served to the end user, without the client

receiving or providing an indication ofthe specifics ofwhere the content wasstored.

[007] Another embodimentof the present invention permits clients to actively

managetheir 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 embodimentofthe present invention couples one

or more media servers to a storage server. While the storage server has stored a copy ofthe

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 enduser.

BRIEF DESCRIPTION OF THE DRAWINGS
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[009] The following drawing figures, which formapart ofthis application, are

illustrative of embodiments ofthe present invention and are not meantto limit the scope of

the invention in any manner, which scope shall be based on the claims appendedhereto.

[0010] Figure ] 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 embodimentofthe

present invention;

[0012] Figures 3a-j are web pages of the Content Managementclient-side website

according to one embodimentofthe present invention;

[0013] Figures 4a - b are flowchartsillustrating processes of up-loading content files

into the content management system according to one embodimentof the present invention;

[0014] Figure 5 is a flowchart illustrating the process of creating a playlist according

to one embodiment ofthe present invention;

[0015] Figure 6 is a schematic illustrating the system architecture ofan alternate

embodimentof the present invention;

[0016] Figure 7 is a schematic illustrating a workflow of a content management

system according to the alternate embodimentofFigure 6; and

[0017] Figures 8a and 8b represent a schematicillustrating 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 makethe

content available to end-users 104 via a website 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) andthe like, coupled to the Internet by

any one of a number ofknown manners. Furthermore, each client 102 preferably includes an

Internet browser, such as that offered by Microsoft Corporation under the tradename

INTERNET EXPLORERorthat 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 EXPLORERor

NETSCAPE NAVIGATOR,and a media player, such as that offered by Microsoft

Corporation under the tradename WINDOWSMEDIA PLAYERorthat offered by Real

Networks Corp. under the tradename REALPLAYER.It is to be understood that although

the present embodimentis 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] Asdiscussed 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. Oncethe 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 maylog into its account and select any of the following exemplary functions:

up-load new content; search theclient's existing up-loaded content; create and edit playlists;

browsethe 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 ofthe client-defined accountand file information described below.

In alternate embodiments, clients 102 may managetheir 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 managementserver 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 thefile

managementserver 112 to control operation of the system 100 by running various software

scripts and/or components performing mostofthe 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 numberofthird-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+4+-, and thelike.
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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 referenceto Figure 2, the CM

Database 118 includes numerousrelational 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, whichidentifies and describes each client's

playlist, batch information, which definesthe status of each client's batch up-load requests,

and-storage location information, whichtracksthe storage of content on the repository 106

and streaming media 120 servers.

[0023] Under direction of the file management server 112, the up-loaded contentis

eventually transferred from the repository server 106 to one or more streaming media server

(and associate storage) 120, whereit is available for streaming via the Internet. As described

in greater detail below, the current embodimentutilizes 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 environmentprovides for

streaming of live content acquired via encoders 124 coupledto the streaming media servers

120.

[0024] Asillustrated 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,andplaylist 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)andthelike.

[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 although the present embodimentutilizes client web servers 110 that are

separate from the playlist server 122, in alternate embodiments the functionality of the

~ playlist server 122 describedherein may be impiéiiented 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 ofwhich 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 othertitle or author information is provided by the
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client 102), parent account ID (in the event the current accountis related as a child to another

account), an indication of whetheror not the client has an FTP account, and maximum

allowable amountsize 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 methodsdescribed in applicant's co-pending International Application No.

PCT/US01/46726, filed November5, 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 contentis 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 includesa 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. Tworepresentative sites are illustrated in Figure 1, although

the system 100 could have any numberofsites. Although not required in the present

invention, each client account is associated with a site located in the client's geographyor the

geography where the endorsers 104 likely to accessthe client's content are located so to speed

delivery of the streaming media content. Furthermore,it is to be understoodthat logically

grouping the FTP server 108, repository servers 106 and streaming media servers 120 into

sites is not required. As noted below, much ofthe account identifying information of the

present embodimentis 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 accountID,creation date ofthe 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 accountID.

[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 mediaplayer,title of the content,

author ofthe 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 ofthe file), duration, and

expiration date.

[0031] Asillustrated 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, whichis 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 mayrefer to

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

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

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

CM volumeID,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. Thestatus 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

File is being deleted Repository server; media server

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 220is 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 volumeID. Each record includes: volume type, which

indicates whether the volumeID pertainsto a repository server 106, streaming media server

120, FTP server 108, script processing server 116 or web server1 10; archive server name,

10
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indicating the LAN nameofthe particular repository server 106 or streaming media server

120, as the case may be, containing the volumeID;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 volumeid; and the

side id of the server containing the volumeid.

[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 clientplaylist, as identified by a

content group ID. Each record further includes the CM account ID andthesort 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

bythe playlist or content group (CG) ID. In general, each record containsthe playlist details,

including the CG adtag, the type ofplaylist, the CG description, the CG format, the CG

label, the meta-url for the playlist, CG notes, and an indication as to whetheror 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 orderofthe particular item of

content within the content group. As such,each record in the table includesthe content group

ID, stream ID, and sort order.

[0037] The CM Database 118 also includesa table that indicatesits status of client-

requested batch up-loads. More specifically, the CM Batch Jobs Table 228 includes 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
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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 (processstart 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 eachfile, as identified by its stream ID, with the

hostname (or domain name server (DNS) address) of the streaming server 120 on whichit

resides. While each stream ID will only have one record,a particular file will have as many

recordsas 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 nameofthe 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] Asillustrated in Figure 2, the CM Database also includestables 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 numberofsites provided, and the like.

[0043] The Categories Table 238 stores records identifying the category to which a

particular account relates. More specifically, each record correspondsto 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. Asillustrated, records in the Categories Table 238 are

keyed-to accounts in the Account-Table 210by the category ID-field. - =~

[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 (1.e., after) the then current time. For each record

containing such an expiration date, the systems proceedsto delete the content. The process

of deletion of the present embodiment includes changingthe 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 serverthat 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.

13
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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. Asillustrated, for each unique combination of

-server name;share information andfile name, theDeferred-wedefer 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 numberoffailed 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 includesclient identifying

information. More specifically, the client provides the account identifying andclient

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 commongatewayinterface

(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 accountID is assigned and the

corresponding record in the CM Accounts Table 210 is populated.

Client-Side Content Management Web Site

[0049] Asnoted above, the client web server 110 provides a content management

website that serves as an interface between the client-104 and the-content management

system. While the present embodimentutilizes such interactive web site for allowing the

client 102 to interface with the system and to managethe 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 runninga 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 website 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 pagepresents 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 accountsettings 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 website presents the client with six options: "Upload New

Content", "Browse FTP Content", "Batch Uploads", "Playlists", "Search" and "Recycle".

Whenthe "Upload New Content" option is selected, the system presents the client 102 with

the web page-shownin Figure 3b. As discussed-in greater detail-below, the client 102 is able

to identify a content file residing on its local machine, and uploadthefile to a repository

server 106. In general, the client 102 specifies the file name andfile 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 preferencesset by the client 102 on the web page

of Figure 3a are provided as default entries in the upload content form 306.

[0052] Whenthe client 102 selects the "browse FTP content" option, the system

presents the client with the web page shown in Figure 3c. As the nameindicates, this option

providesthe client 102 withalisting 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 madeto the particular FTP

ingest server 108, which in turn executesa 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

XMLformat to the web server 110. The web server 110, in turn, converts the XML

information into HTML, whichis 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 asa 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 allowsthe client 102 to either delete a

contentfile 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 embodimentis divided into two sections: one

illustrating the batch files which have been uploadedto the client's FTP account, but not

processed; and oneidentifying 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 maydisplay any file

detail stored in the CM database 118 corresponding to each batch file. More specifically, for

each batch file listed as having 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

iliustrated 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 ofplaylists by searching the CM Playlists Table 222 for

all entries correspondingto the client's CM account ID, thereby resultingin a list ofplaylist

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

HTMLformat.

[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

matchingplaylists.

[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 thelist 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 pagedisplayed whenthe 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, includingtitle, 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 variousfile 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,

accountid).

[0063] Exemplary search resultsare illustrated in Figure 3h. Each content file may be

identified by any ofthe file details stored in the CM Database 118. In the present

embodiment, eachfile 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 browseresults (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 displaysalist ofthe client's

existing playlists 332 and the files contained within each playlist 334 (as provided in the

"playlist" web page), and the windowprovidesthe client 102 a form 336to enter playlist
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details, including description and format, for a playlist to be created using thefiles selected

on the web page of Figure 3h.

[0065] It should be understoodthat the foregoing client web pages represent an

exemplary client interface and that other interfaces are within the scopeof the present

invention. For example, clients may access their accountvia 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 embodimentschents’102are able to manageplaylists via an

ASPpage running on oneofthe 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 ofparameters depending

upon the desired function.

[0067] For example, the client may pass a parameter specifying whataction is to be

performed on the playlist. Such action may include: adding or creating a newplaylist;

editing the playlist (e.g., editing the playlist parameters or streams comprising the playlist);

removingor deleting the playlist; listing playlist in the account(e.g., by nameor ID); listing

the playlists and the contents of each playlist and the like. The playlist ID parameteris

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 nameofthe 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

Mediacontent).
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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 streamto the playlist; removing a stream from the playlist; removingall

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 manageplaylists, the server

returns a message, such as an XML message,indicating whether the requested action was

- --successfully performed and, if so; any information generated;muchas‘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 servera 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 onthesite id, the

system searches the CM Archive VolumeTable 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] Asdescribed with reference to Figures 4a-b, the system of the present

embodimentallowsthe 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 processesis the client 102 uploading contentto the

FTP server 108 as noted above. The last manneris from theclient's machine to a repository

server 106 via HTTP upload.

[0073] - - Asan initial-step in theHTTP upload process of Figure 4b, the client 102 logs

onto a web pageprovidedbythe 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 pageandidentifies the contentfile locally stored on the

client's machinethat the client 102 desires to upload. Step 480. Asillustrated in Figure 3b,

the client 102 has the option of identifying the file by file nameor by clicking the "Browse"

button, which opens a windowlisting 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 proceedsto transfer the file from the client's machine onto the

repository server 106 via an HTTP upload. Step 488. The system assignsa 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 proceedsto write the

file details, as provided by the client 102, into the appropriate fields in the CM Database 118.

Finally, the system returns the strearn 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 foregoingstepsfails,

the system notifies the client 102 via a message on the CM webpage.
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[0074] Clients 102 mayalso programmatically upload content from their FTP

Account on the FTP server 108 to a repository server 106 by executingascript. It is to be

understoodthat although the following embodimentutilizes 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] Asan initial step in the programmatic upload and ingest process, the client 102

uploads one or morefiles 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] Aspart 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 nameofthe file in the client's FTP directory ("Filename"), the bit rate ofthe file

("Bitrate"), the title of the file ("Title"), and the authorofthe file ("Author").

[0077] The following optional file details may also be providedbythe client 102

depending on the desired action: the copyright notice to be added to the contentfile

("Copyright"), a description ofthe file ("Description"), key words associated with the file to

be used in searches ("Keywords"), an indication as to whetheror 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 thefile to the playlist identified

by the aforementioned description or to replace the existing files associated with the

aforementionedplaylist with thefile 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



IPR2022-01227
EXHIBIT 1003 - PAGE 02157

WO 02/0357943 PCT/US02/01840

stay until the administrative staff manually causesthefile to be placed on a streaming media

server 120 ("AutoArchive"). In short, any stored file detail may be specified. The process of

adding and replacingfiles 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 embodimentofthe

- -system wherein theclient 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 commandline 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 commandline:
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http://contentmgmt.broadcast.com/vbs_script_ingest.asp?7UserName=Foo&Password=Bar&
FileName=testfilerm&BitRate=5600&Title=Test File&Author=John Doe

[0080] The foregoing exemplary commandline passes the real mediafile

"testfile.rm," which hasa 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

mpmt.broadcast.com."

[0081] The following exemplary commandline logs in user "Foo" using the password

"Bar," uploading the file "Testfile," giving thefile 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] Whenthe 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 whetherthe file was successfully uploaded, the system provides to the client 102 one of

two XMLstrings. Such XMLstring 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 XMLstringis

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" ?>

<response scode="1" scode_description="invalid username" /> 
[0084] In the event that the file was successfully uploaded, the system returns the

following XMLstring wherein the scode and scode_description indicate the successful

upload

25

IPR2022-01227

EXHIBIT 1003 - PAGE 02158



IPR2022-01227
EXHIBIT 1003 - PAGE 02159

WO 02/0357943 PCT/US02/01840

<?xml version="1.0" ?>

<response scode="0" scode_description="Success" stream_id="999999"/> 
[0085] The system then renamesthe 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; andcontinuing

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 batchfile to an entire sub-

directory of content files. On the other hand, the standard batch upload process applies file

details contained within the batchfile on a file-by-file basis.

[0087] ASaninitial 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 mediafiles, are left in the root folder ofthe client's FTP

account.

[0088] The formatofthe batch filealso depends uponthe type of batch upload. The

default batch upload file takes on the following format wherein thefile 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::

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 "288Filesdirectory," which containsfiling

havea 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:::::YuMY

SECURITYKEY::122 
[0090] The standard batch upload batch file includes the samefile 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 whichthefile detail set forth in that

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

FILENAME::BITRATE::TITLE::AUTHOR::COPYRIGHT::DESCRIPTION::KEYWORDS::1

SSECURE::SECURITYKEY::SECURITYINTERVAL 
[0091] Once the mediafiles 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 unprocessedbatch file for processing.
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[0092] Uponselecting 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 somelater 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] Oncethe batch processis started, the system proceedsto read the first record

in the CM Batch Jobs Table 228. Step 462. Specifically, the system reads the record to

determine whetherthe 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 causesthe first file associated

with the batch file to be moved to a repository server 106 andassignsthefile a stream id.

Step 470.

[0096] The system proceeds to renamethefile that has been moved and updates the

CM database 118 to reflect the associated file details provided by the batch file. Step 474.

Morespecifically, the system parses the batch file based on thebatch 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 whetheror not all contentfiles 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 ofthe batch job has not been reached, then the system proceeds to

movethe 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

volumeid 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 muchofthat capacity is actually being

used by summingthesize ofall files stored on each such media server 120. More
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specifically, for each volumeid (server), the system identifies all of the records in the CM

Asset Locations Table 218 having the same volumeid 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 sumsthefiles sizes

by accessing the CM Assets Table 212. For each volumeid, the system subtractsthetotal

storage used by the files residing on the server having that volumeid 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

volumeid to create a new record in the CM Assets Locations Table 218 for the archived

contentfile.

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 andselects 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 inclusionin theplaylist.

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 IDto the playlist. This

CGIDis 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 upontheplaylist 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 recordin the

CG Streams Database. Step 550. The system then queries whether the end ofthe playlist

was reached. Step 555. If yes, then the system has completed creating recordsfor 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 Playlist Redirector Files Creation

[00102] Referring back to FIG. 1, the media servers 120 are connected to the world

wide web, or someother 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) orlink 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 redirectorfile.

Oneskilled 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 userside.

[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 IDsandtheir respective sort orders. The stream IDs and the

sort order are returned to the "makeplaylist" program which then makesa 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)-hostnameofthe particular media server-120 containing thestream 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 hostnameis

"mediaserver.company.com"and the stream file nameis "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 ofa redirector file for use with Windows Media

Technologies (WMT)is shown below:

<ASX>
<ENTRY>

<REF HREF="mms://mediaserver.company.com/stream 1 .asf">
<REF HREF="mms://mediaserver.company.com/stream2.asf">
<REF HREF="mms://mediaserver.company.com/stream3.asf"'>

</ENTRY>
<S/ASX>
 

[00106] Oneskilled 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 appearsin thefile.

[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

managementserver, 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 copiesoffiles. 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 Figure8.

[00108] Asillustrated in Figure 6, the architecture of the present embodiment

essentially mirrors that of the embodiment of Figure 1. Indeed, the operation of the

componentsillustrated 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 mediaservers, the

present embodimentincludes 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-basedread of the appropriate

content on the storage servers 606.

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

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 numberof 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 embodimentalso includes

site-specific file manipulation servers 607. As described in greater detail below, each such .

file manipulation server 607 causesfiles 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 moresites in the

present embodimenton separate networks in communication with the administrative servers

and processors via SMTPor 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 embodimentoperate 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-basedfile move to the appropriate storage

34

IPR2022-01227

EXHIBIT 1003 - PAGE 02167



IPR2022-01227
EXHIBIT 1003 - PAGE 02168

WO 02/057943 PCT/US02/01840

server 606. In alternate embodiments,the read is via a direct, point to point connection.

Underdirection 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 movedvia the

LANto 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 basedfile read) to obtain the

- content and ultimately provide it to theend user 104 requesting it:

[00114] Because the functionality of the present embodiment, in large part, parallels

that of the embodiment ofFigure 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 mayaccess 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 manyrelationship, the CM database 618 includesthe 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] Aswith the prior embodiment, each volumeIDis essentially defined in a

record in the Archive Volume Table 820. The volumetypefield 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 identifiesthe

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 volumetypeorto indicate that the platform is not applicable or

to indicate all platforms (e.g., a character such as “B”).

[00117] The "archive server" field Gin Archive Volume Table 820), and the "server

name"field (in the Media Servers Table) store the computer's WINS/NETBIOS name for

LAN-basedfile access (for example, PUBO1), so that shared resources (such as directories,

etc.) on the server can be accessed via that name (for example, \\PUB0i\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 accountis

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 managementservice

provider may use such informationfor 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.

Morespecifically, the date and time field stored within the data base 618 are stored in a

Greenwich meantime, howeverprior 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 Timeprior 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 Timeandthat 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, andthe 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 includestables 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. Asillustrated, 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 ofFigure 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 managementservice 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 providea first level

category of "sports," with a second level ofmultiple 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 streamsthat 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 ofusing 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 correspondsto an entry in the Categories Table 838, which

. specifies the nameofthe category, theparent 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 embodimentalso 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, ihe client 102 may specify any one or more ofthe

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 requirementthat 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

39

IPR2022-01227

EXHIBIT 1003 - PAGE 02172



IPR2022-01227
EXHIBIT 1003 - PAGE 02173

WO 02/0357943 PCT/US02/01840

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 authorizedto replicate its content to any site other than their primarysite, 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-ofthe 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 andfile name. This

stream ID, universalto all copies ofthe file at the primary and replication sites, simplifies

managementofthe copies, as there is only one entry in the Assets Table 812.

[00128] Theability to replicate content and the lack of a back-up copy of each item of

content on a repository server, as in the embodimentofFigure 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 contentis: 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 contentfile from one

storage server 606 to another within the same site because multiple media servers 620 can

access the content.
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RecycleBin

[00129] Thestatus 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. Whenselected for deletion, the system changes the valueofthe 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 corresponding 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 (andtime), then the system proceedsto delete the content. Until such time

as the content is actually deleted, the client 102 mayrestore the content from the recycle bin

via a web page identifying the contents (or, in alternate embodiments, programmatically).

Whenthe client 102 selects an item of content for restoration, the system changesthe 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 embodimentalso allowsclients 102 to logically group Streams

into stream groupsfor ease ofpresentation to end users 104. More specifically, each logical

stream group includes contentfiles 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 ofassociating the uploaded content with an existing stream group

or with a newly created stream group.
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[00131] Stream groupsare 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,andthetitle, 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 correspondingbit 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 andbit

rate.

[00132] The client-side web site also preferably presents a web page for managing

stream groupsthat parallels the page provided for managing playlists. For example, a stream

group maybeselected, identifyinginformation, 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 ascript. 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; removingall streams; stream ID(s) (specified when adding or removinga particular

stream).

[00134] The Stream2 Details Table 870 is related stream groups. Each record in the

Stream2 Details Table 870 correspondsto 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:

supports multi bit rates, a stream groupis created containing all bit rate versions of the
stream; the stream group ID is stored in the multi bit rate stream group ID field (mbrsg 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 ofpotentially many to which

the stream belongs) corresponding to the stream's multi bit stream group.

Stream Folders

[00136] The present embodimentalso allowsclients 104 to organize content into

logical folders. The Streams Folders Table 864 and Folder Content Table 866 permitthis.

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 embodimentallowsstreams, 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;ifthe 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 opportunityto 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 embodimentalso 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

website 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 beidentified 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 hostname. The Table 868 also identifies the

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

Playlist Resolution

[00140] Because the present embodiment doesnot store streams on the media servers

620 and because clients 102 can have replication sites, the processes of creating the playlist

URL andcreating the redirectorfile 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 onasite 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 ofthe present

embodimentincludes and indication ofnot 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 redirectorfile is “makeplaylist.dll’”, the CG ID is

“12345” and the site ID is “16”, is as follows:

<href=“http://playlist.company.com/makeplaylist.dil?CG_ID=12345&SITE_ID=16">

[00142] The playlist URL is constructed generally as described above. However,

whentheplaylist is created, the system preferably provides the client 102 with a series of
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URLs, each correspondingto 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] Aswith the previous embodiment, the makeplaylist component dynamically

generates a redirectorfile based on the CG ID and,in the present embodiment,thesite ID.

Motespecifically, the component causesthe 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] Theplaylist 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 correspondsto the site identified in the playlist URL. The server doesthis by

accessing the Servers2 Table 832 and identifying the record having both one ofthe

hostnamespreviously identified from the Stream-Servers Table 830 and the site ID from the

URL. The hostnamefrom 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 coupledto 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 weightfield in the Servers2 Table 832.

[00146] The weight field is a preset indication of the percentage of streamsto 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 streamafile, and one could serve twice the streamsof 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 ofthe total streamsless than its weight.

In other 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 componentontheplaylist

server 620 obtainsthe filepath prefix from the record in the Stream-Servers Table 830

correspondingto the relevant stream id and hostname. Aswill 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 redirectorfile.

[00148] An exemplary redirectorfile, in which the playlist comprises a single stream

having a stream ID of “2000”and a filename of “/test/1 0/2000.asf”’, the media server 620
hostnameis “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 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 wayofillustrative 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=\\PUB01; 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=/proot1; attach_type=N;total_kb_used=90455873.

[00151] This would cause a record to be created in the Stream —Servers Table 830

havinga filepath prefix of /proot1/PubShare01.

[00152] Let's say that the file path stored in the filename columnin streams2 table was

‘Mtest/10/2000.asf. Assuming that the stream ID 2000 was a WindowsMedia stream that is

accessed with the mmsprotocol, 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 nameasthe 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 hostnameis “proot1.” So, a mount point having the

nameprootl is created on the streaming server such thatit points to the following LANfile

storage path: \\PUBO1I\proot1

[00154] A rootshareis optional, and is used only to reduce the number of mount

-points neededto 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 hasthe 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. Inthis regard,

any numberofthe features ofthe 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 understoodby those skilled in theart.
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CLAIMS

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

receiving digital content fromaclient;

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

filename;

assigning a unique identifier 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 ofthe link;

determining the hostname andfilename based on the unique identifier; and

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

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

3. The method of claim 1, wherein the unique identifier is the name ofthe 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 mediafiles.

6. The method of claim 1 wherein the link specifies a program for determining

the hostnameand filename based on the unique identifier.

7. A method ofproviding an end useraccessto digital content, the method

comprising:

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

having a filename whenstored;

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 causesthe digital content to be provided to the end user

based on the hostname andfilename.

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 nameofthe digital

content.

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

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

multiple streaming mediafiles.

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 bythefirst

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 theat 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 replicationsites;

providing theclient an option to upload digital content to both the primary site and

any one or more ofthereplication 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 universalidentifier identifying the item of content as uploaded on the primary site and

the specified replicationsites.

21. The method of claim 19, wherein the associating the client with replication

sites is performed in responseto the client specifying replicationsites.

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 imput.
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23. A method of managingdigital 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 timeto 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 numberofhours.

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 methodofproviding digital content, the method comprising:

generating a playlist uniform resource locator (URL) identifying digital content and a

one ofa plurality of sites having a copy ofthe digital content;

identifying a hostnameassociated with the digital content and the onesite, 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 ofsites.

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 hostnameincludes selecting the media server from the multiple media servers.

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

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 methodof 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 hostnameis performed by each of the

multiple streams.
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EXTENSION OF M3U FILE FORMAT TO SUPPORT USER

INTERFACE AND NAVIGATION TASKSIN 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, toa method, an apparatus, and a data structure related to

an audio datafile 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 demandhas 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 andis 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/decodedby 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 schemethat specifies the syntax and semantics of a

compressedbitstream and howthe bitstream must be decompressed for reproduction. Such

encoding formats include, but are not limited to, MP3 and MP3 Pro.

For MP3 encoded audio datafiles, 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 includetitle, artist, album, year,

comments, and genre. [D3 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-basedaudiodata file management programsallow the userto create and edit

playlists that can then be downloadedto a portable audio data player and used for playing a

select sequence of audio data files. One such form ofplaylist typically associated with MP3

audio data files is known as an M3Uplaylist. An M3Uplaylist consists simply ofa text file

containing a sequentiallist of paths or locations of data audiofiles includedin theplaylist.

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 commentfield. Thus, the M3U file format allows the player to playback a

predetermined sequence of audio data files, but does not contain other audio datafile

information such as the information contained in an [D3 tag of an MP3 audio datafile.

PC-based audio data file management programsalso allow theuserto 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 mannerto 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

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

BRIEF SUMMARY OF THE INVENTION

The present invention addresses someof 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 ofbrowsing

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 decoderfor processing encoded audiodatafiles and audio playlist files may then

quickly and conveniently allowauser 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

M3Ufile format used to store audio playlists. The data structure accordingto the present
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invention uses an M3U commentfield format to add audio content information descriptive of

the content of the audio datafile, 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.

Thepresent 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 accessthe data directly from individual audio datafiles.

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 ofrelated playlist

records. For example, a playlist sorted by genre may for a single genre include several

albumsbya particular artist. The indexing information provides quick andefficient

navigation among recordsthat 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 maybeprovided in responseto 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 navigablelist of at least a

portion of content informationfields 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. Theuserinterface 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 USBport, audio data
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files and audio playlists may be downloadedto 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 orsolid state memory devices, such as flash memory cards, may

also be used. In this embodiment, the user interface provides menudriven selection, sorting,

and playbackof audio data files. Additionally, during playback of an audiodata file, the LCD

displays ID3 tag information suchastitle, artist, album, and genre. The LCD screen mayalso

display other information such as elapsed playback time, volume level, and preset DSP mode.

The disclosed embodimentof the audio data playeris a portable handheld unit having

a rechargeable battery, 5 volt DC input, headphones outputport, 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 headphonesor 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 includingat

least one indexing information field indicating the relative location of related playlist records,

and the playlist file including a data header indicatinga first content information field upon

whichthe playlist records are sorted.

In another form thereof, a method is disclosed for adding to an audio datafile 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 providingat 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 responseto the playlist

navigation signal, using at least one of the indexing informationfields to locate and outputat
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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 andthe navigation signal.

In another form thereof, an audio data player is disclosed comprising a microcontroller

coupled with data storage capable of storing audio data files and playlist files, the audio data

files each havingattributes descriptive of the audio content of each audio datafile, the playlist

files including recordsfor each ofat least a portion of the audio datafile, the records in a

predetermined order based onatleast one of the attributes, the records including content

information fields storing the attributes of each audio datafile, 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 navigablelist of at

least a portion of the content information fields according to the predetermined order.

Advantageously, the disclosed data structure supports and enhancesuser 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 datafiles stored in data storage

sorted by content information such as ID3fields.

A further advantageof the present invention is that non-PC-based audio data players

mayaccessthe 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 datafiles 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 powerrequirements, 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 M3Uplaylist files and thus may be used with other PC

and non-PC-basedapplications.

BRIEF DESCRIPTION OF THE DRAWINGS

The above mentioned andother features and objects of this invention, and the manner

ofattaining them, will become more apparent and the inventionitselfwill be better

understood by reference to the following description of one embodimentofthe 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. 5A 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 ofthe artist menu displayed on the audio data playerofFig. 2;

Fig. 5C is a plan view of the album menu displayed on the audio data playerofFig. 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 ofa 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 exaggeratedin order to

better illustrate and explain the present invention. The exemplification set out herein

illustrates one embodimentofthe 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 embodimentdisclosed 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 showsa block diagram of portable audio data player 10 accordingto 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

knownto thoseskilled 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 audionfiles. DSP 12 includes a suitable amount of memory 23 and 11,

for storing variousinstruction sets and programs for controlling the operation of audio data

player 10.

DSP 12 may be programmedto 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 playbackinclude, 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 decoderfiles, audio datafiles, equalizer modeselection, and various

other required data are loaded during playback.

The decoderfiles comprise programs that contro] 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 decoderfiles are stored in data storage 32. The decoderfile including the

programsare transferred to DSP memory 11 from data storage 32.

Audio data and decoder programsstored 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 mayalso 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 bythat particular audio data player.

Asa selected audio datafile 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 providedto lineout jack 41 and headphonesjack 17,

both disposed on housing 13 of audio player 10.

Audioplayer 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,

wordprocessing files, presentations, and spreadsheets. A large amountof 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 bya skip or

other similar moving data storage device data transfer delays. Using the present invention,
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decoderfiles, playlists, and relatively large amounts of audio data may bestored on data

storage 32.

In accordancewith the present invention, audio data files are loaded into data

storage 32 via USBport 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 encodeddata files. Such music management

software is implemented using programming methods knownin the art. The music

management software transmits the audio data files and appropriate decoderfiles to audio data

player 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 anda file

attribute table to provide information regarding the various data files and decoderfiles stored

in data storage 32. Using the configurationfile 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 decoderfile

for each contentfile in responseto a user selection.

Fig. 6 is a schematic diagram of an exemplary embodimentofdata 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 relevanceto all the individual

records 92. For example, in the exemplary embodiment, the data header has the following

format:

#EXTLYRAMS3U<SortingField> Vx.xx

The "#EXTLYRAM3U"keywordis used to identify the file as a LyraHD system

playlist file intended for use with the exemplary embodiment of audio data player 10. The

SortingField 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 LyraHDplaylist 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

M3Ufile format may be configured to recognize the specific order of content and indexing

information shown below.

Information segment 93 includesa plurality of content information fields 93A

descriptive of the content of the audio data file, for example, ID3 tag fields, and also includes

IPR2022-01227

EXHIBIT 1003 - PAGE 02228



IPR2022-01227
EXHIBIT 1003 - PAGE 02229

WO 03/023781 PCT/US02/28485

9

at least one indexing information field 93B indicating the relative location of related playlist

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

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

exemplary embodiment.

TABLE1
ee et ___

l__. = pe a <

audioInfoKeyword  
  

 
 

 

 
 

 
  

  

 #EXTLYRAINFindicatesthestartofatwo-

numberOfLevelsInTrackInfo The numberofsorted levels in a particulari
trackIndexInPlaylist Indicates the order of the current record in

The numberof characters in the current two-

 
 

charsInCurrentTrackInfo

line audio record
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TABLE 2

|HieldName—FieldName” |}sseinionDescription ]
rackindexinLevelllevel)TTThe order oFa specificentry Inthecumrent 

sorting level

 
 
  
 

 

 
 

 

totalTracksInLevel[level] The total numberofdifferent entries in the

currentsorting level 

 charsToTopOfLevel[level] Numberofcharacters from the end of the

current record to the start of the first record in

the current sorting level  
 charsToNextTrackInSameLevelflevel] The numberof characters from the end of the

current two-line record to the start of the first

record in the nextentry that is in the same

sorting level and shares the same parent

 

 
 
  
 

sorting level

 charsToPreviousTrackInSameLevel[level] The numberof characters from the end of the

current two-line record to the start of the first

 record in the previousentry that is in the

samesorting 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 groupsall files by a particular

artist and sorts each group by albumInfoField. The third sorting level groupsall files by

album andsorts each group byeither the value of the trackNumberInfoField or the value of

the titleInfoField. Although the exemplary embodimentincludesfive sorting levels, any

numberofcontent 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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