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FIELD OF THE INVENTION

The present invention is related to the fields of management and administration of«
a digitakmedia streaming distribution and viewer session management.

Background-ofthe lnvention

BACKGROUND OF THE INVENTION

Real time transport of digitabaudio, video, and other data commonly referred to as-
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report, and/or handle media or other information-ermedia,
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As computers and computer based appliances gain in popularity, the demand for-
digital media streaming services also increases. —This occurs because digital media
streaming can be used to create enhanced consumer and business services. JFor example, a
manufacturer of a refrigerator may install a digital appliance that connects the

refrigeratersrefrigerator's digital appliance to the Internet.- A consumer can use the digital
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appliance to receive digital audio/video explaining how to prepare a favorite recipe.

The digital appliances and other computers can use real time media
streaming services to render media while it is streamed from the media’smedia's server
computer.; Real time media streaming often is preferred over pure downloading since media

streaming permits a consumer to view video and/or hear the audio shortly after it is
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requested instead of waiting for a delayed download of the complete media and a

subsequent playing of the media by the digital appliance.

Real time media streaming is difficult to implement on diverse networks, such as the
internet, corporate private networks, corporate intranets, and other packet based
networking solutions. -This is because real-time media applications typically are resource
intensive and lack sufficient state control models to ensure proper quality of service.
[Enhanced media streaming services generally compound the difficulties because multiple
digital media streams are transmitted instead of a single digital media stream. -In these
instances, current technologies treat each digital media stream as an individual session with
little or no association to the viewer. [Moreover, existing digital media streaming devices
focus on the technical transmission delivery of media, and place little control over the
viewer management and media content management.

As a result, companies wishing to use digital streaming services currently face«
difficult tasks of managing diverse sets of equipment and software in order to provide
consumers services that meet their needs. -In addition, the ability to accurately track and
bill consumers to whom services are provided is lacking. -An improved system and method
are needed to focus on viewer and media content management while simultaneously
delivering a media stream having high quality. -The present system and method meet those

needs.
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FigareSUMMARY OF THE INVENTION

The present invention is directed to a system for streaming media comprising a

media switch, a routing processor, and a management system. The media switch is

configured to receive reservation data for a request for media and to receive a reservation

identification. The media switch processes the reservation identification and the

reservation data to determine if the reservation identification is valid, and, if valid, streams

the media for the request. The routing processor is configured to receive the reservation

data, to determine if the media switch can stream media for the request, and to transmit the

reservation data to the media switch if the media switch is able, at least initially, to stream

media for the request. The management system is configured to receive the request for

media, to build a reservation having the reservation data for the request, and to transmit the

reservation data to the routing processor.

The present invention also is directed to a system for streaming media to a viewer

for a request for media comprising a media switch, a routing processor, and a management

system. The media switch is configured to receive from the viewer at a media switch

address a reservation identification and a presentation identification. The media switch also

receives reservation data having a valid reservation identification. The media switch

validates the reservation identification using the valid reservation identification, and, if

validated, streams to the viewer at least some media for a presentation identified by the
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presentation identification. The routing processor is configured to receive for a routing

processor identification a presentation identification and a reservation identification. The

routing processor receives the reservation data and uses the presentation identification to

determine if the media switch is configured to stream media for the presentation. If so

configured, the routing processor transmits the reservation data to the media switch and

transmits the media switch address to the viewer. The management system is configured

to receive the request for media and to build a reservation having the reservation

identification, the routing processor identification, and the presentation identification. The

management system transmits the reservation to the viewer and transmits the reservation

data to the routing processor.

Also, the present invention is directed to a system for distributing media comprising

a service processor configured to receive media and at least one media rule indicating how

the media is to be distributed and to distribute the media according to the media rule. The

system further comprises a media switch configured to receive the media distributed by the

service processor according to the media rule and to stream the media when a valid

reservation identification is received.

In addition, the present invention is directed to a system for processing a media

request comprising a service processor configured to receive media, at least one media rule

indicating how the media is to be distributed, and at least one order rule indicating

settlement for streamed media. The service processor is configured to distribute the media

according to the media rule and to transmit a media identification for the media and the

order rule. A management system is configured to receive the media identification and the

order rule, to receive the request for the media, and to build and transmit a reservation
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having a reservation identification and the media identification. The management system

receives at least one information block identifying the reservation identification and

streaming for at least some of the media and processes the information block with the

reservation identification and according to the order rule to generate a settlement record.

The present invention further is directed to a method for streaming media. The

method comprises receiving a request for media and building in response thereto a

reservation having a reservation identification for the request. The method includes

receiving reservation data comprising a valid reservation identification and a media

identification at a routing processor identification and determining if a media switch is

configured to stream media for the request. The reservation data is transmitted to the media

switch if the media switch is configured, at least initially, to stream media for the request.

The reservation data for the request for media and the reservation identification are

received. The reservation identification and the reservation data are processed to determine

if the reservation identification is valid. The media for the request is streamed if the

reservation identification is valid.

Further, the present invention is directed to a method for streaming media to a

viewer for a request for media comprising receiving the request for media and building a

reservation having a reservation identification, a routing processor identification, and a

presentation identification. The reservation is transmitted to the viewer and the reservation

data is transmitted to the routing processor. A presentation identification and a reservation

identification are received for a routing processor identification, and the reservation data is

received. The presentation identification is used to determine if a media switch is

configured to stream media for the presentation, and, if so configured, the reservation data
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is transmitted to the media switch and transmitting the media switch address to the viewer.

A reservation identification and a presentation identification are received from the viewer

at a media switch address. Reservation data having a valid reservation identification is

received, and the reservation identification is validated using the valid reservation

identification. If validated, at least some media for the presentation identified by the

presentation identification is streamed to the viewer.

Also, the present invention is directed to a system for distributing media comprising

a service processor configured to receive media and at least one media rule indicating how

the media is to be distributed and to distribute the media according to the media rule. The

system further comprises a media switch configured to receive the media distributed by the

service processor according to the media rule and to stream the media when a valid

reservation identification is received.

In addition, the present invention is directed to a system for processing a media

reguest comprising a service processor configured to receive media, at least one media rule

indicating how the media is to be distributed, and at least one order rule indicating

settlement for streamed media. The service processor is configured to distribute the media

according to the media rule and to transmit a media identification for the media and the

order rule. A management system is configured to receive the media identification and the

order rule, to receive the request for the media, and to build and transmit a reservation

having a reservation identification and the media identification. The management system

receives at least one information block identifying the reservation identification and

streaming for at least some of the media and processes the information block with the

reservation identification and according to the order rule to generate a settlement record.
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Moreover, the present invention is directed to a method for distributing media

comprising receiving media and at least one media rule indicating how the media is to be

distributed and distributing the media according to the media rule. The method includes

receiving the media distributed according to the media rule and streaming the media when

a valid reservation identification is received.

The present invention further is directed to a method for processing a media request

comprising receiving media, at least one media rule indicating how the media is to be

distributed, and at least one order rule indicating settlement for streamed media. The media

is distributed according to the media rule, and a media identification is transmitted for the

media and the order rule. The method includes receiving the media identification and the

order rule and receiving the request for the media, building and transmitting a reservation

having a reservation identification and the media identification. At least one information

block identifying the reservation identification and streaming is received for at least some

of the media. The information block is processed with the reservation identification and

according to the order rule to generate a settlement record.

The present invention also comprises combinations and sub-combinations of the

above. In addition, the present invention is directed to variations, modifications, and

additions of the above.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG,1is ablock diagram of a streaming system in accordance with an embodiment+

of the present invention.

FIG, 2 is a block diagram of a streaming system using in-band signaling in

accordance with an embodiment of the present invention.
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system in accordance with an embodiment of the present invention.

FIG. 4 is a block diagram of a streaming system using out-of-band signaling in

accordance with an embodiment of the present invention.

accordance with an embodiment of the present invention.

FIG. 6 is a block diagram of an expanded real time streaming management system

in accordance with an embodiment of the present invention.

with an embodiment of the present invention.

FIG, 8 is a block diagram of an expanded enhanced stream routing processor in

accordance with an embodiment of the present invention.
DETAILED DESCRIPTION

Media streaming, both live and on-demand, provides the optimal environment for-

viewers to experience multimedia cententy establishing a logical, one-to-one connection

between the presentation{a-collection-ofmedia contentdesigned-to-brepresented-asasingle

viewing-experience)-and the audience (a “viewing-"session2-"), This enables a rich media,

interactive experience and is the foundation for a reliable streaming service platform.

Media may include audio, video, and other data. Media may include one or more media

clips, a part of a media clip, a presentation as defined below, or part of a presentation. A

session may include an internet protocol session and/or a broadband connection. For
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simplicity, the word session may be used in some instances to_mean only an internet

protocol session, only a broadband connection, or both, depending on verbiage,,

The system of the present invention controls the distribution of streaming media«
through enhanced communications between communication devices coupled over
disparate packet networks, such as the Internet, intranets, virtual private networks, cable
systems, frame relay networks, asynchronous transfer mode (ATM) networks, and/or
satellite networks. -The present invention implements control features, such as real time
routing of a request for media service, enforcement of eententewner’smedia owner's rights
and distribution criteria, real time audience event reporting, and session detail accounting
and traceability.

The system of the present invention uses a reservation aumberidentification to track

LA UIEE AL U A LN

media streaming throughout the network. —A reservation identification, such as a

reservation number, is assigned to a request for a—eustomized-viewing-ef-a—presentation:

media. All communication devices in the network use the reservation aumberidentification

to provide services for the media. -Records later are produced and collated with the
reservation aumber-identification, This enables the system to provide media from multiple
sources, track the provision of media from multiple sources, and generate records and
billing that accurately depict the media streaming service. -This is an advance over prior

systems.

A-The system of the present invention uses a reservation state model (“'state model™).
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reservation for the request is generated through and after the time the requested media is

streamed to the viewer.

The state model enables dynamic routing of media requests from the viewer, and it

monitors when the viewer has suspended the viewing session. The monitoring, recordation,

and use of the reservation state model and the state changes thereof are a significant

advance over existing approaches that are limited to monitoring a state for only a single

media server to a single viewer for a single media clip. The prior approaches cannot collect

information prior to a session being established, and this can represent a significant security

risk in addition to significantly limiting the ability to provide media from a single device.

However, the present system is not limited to obtaining information only after the

session _or _connection begins. Contrarily, the present system can obtain and gather

information for a state prior to, during, and after a session or a connection. For example, a

viewer wishing to participate in a video conference may enter the conference code at the

time the viewer makes the reservation. The viewer requesting the reservation starts the state

model on the switch management system of the present invention. The viewer may be

asked to enter a conference code for the reservation which is processed to determine its

validity. The reservation would then pass to the routing processor system where the state

model completes the routing of the request.

The state model monitors the progress of selecting the right switch to process the

event. If no switch resources are available, the state model may choose to queue the

reservation until a resource becomes available. Once the routing processor determines to

which switch to send the viewer request, the state model awaits the viewer session or

connection. When the viewer connects, the viewer may then be asked to enter a second

authorization code at the time the media is being retrieved. This second authorization code

10

SITO Ex. 2021
Page 10 of 63



10

15

20

may be used to identify the person as the chair person, a participant, what company they

represent, or other data relevant to the reservation. When the media for the reservation is

streaming, the state model identifies the reservation in an active state. If the viewer pauses

the conference, the session is suspended until a request to be reconnected is received. Once

the viewer tears down the session, the resources are returned to their idle states.

As can be seen from the above example, the state model of the present invention

tracks states throughout a reservation and streaming process over multiple devices. In

addition, each such device retains a state model for the events and states within that device.

This reservation state model enables multiple devices to be used to provide media, enables

multiple devices to be substituted in the event of an error or alarm, and enables states and

streaming events and records to be reconciled with each other to identify a complete

streaming event.

A media stream may comprise cemmunications-Signaling and-stream-signalingeach/

efwhiehthat can be transmitted in-band in a streaming session or out of band in a signaling

Session. {MERBAGES—OK)}—The eommunications—signaling eemprisesmay _comprise, a

ehient’sclient's information, such as a digital media player type, the desired data
communication rate, whether the presentatienmedia stream is to be transported over a
broadband connection or in-band, and/or whether the presentatienmedia, stream is to be
communicated over a private network link. -Stream signaling comprises information that
facilitates the digital stream processing.-, Stream signaling may comprise, for example,
information describing the viewer digital media player software version, the desired

content reference, and the desired quality of service. -Stream signaling is accomplished

through various standard protocols such as real time streaming protocol (RTSP), real time

11
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protocol (RTP), session initiation protocol (stersSIP), and the International

Telecommunications Union (ITU) H.323 series protocols. ,
CemmunicationSignaling and signaling sessions are used to transport reservation

requests by-individuals—and other signaling messages. The term £"signaling-" when used

with "session“as-used" herein means the transmission and/or reception of signaling to or

from a elientviewer or a device in the reutingnetwork—streaming system. Signaling may

include a wiewersviewer's choices of content selection, desired communication speed,

——==

desired digital media format, and statistical data on theone or more simultaneous streaming

sessien—sessions, A signaling session typically is associated with out-of-band

communications, such as with a logical virtual circuit connection, but can be associated
with logical in-band sessions. -Virtual private networks (VPNs) may be used to transport
stream signaling and control information for a signaling session. VPNs can include the
Internet, intranets, local area networks (LANSs), wide area networks (WANSs), frame relay
networks, asynchronous transfer mode (ATM) networks, or other networks. ,

Streaming sessions are used to transport media, other media player process<

communications, including in-band signaling, and other device information, to and from a

viewer and other communication device-devices., The term “"streaming session”" as used

herein means the transmission of themedia in-a-presentation-over a packet based network

to a media-playerviewer or to another communication device. -For example, a streaming

session wilcan carry media eententt0 a set top box for display on one or more televisions-
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FigureThe system is configured to stream multiple sessions simultaneously and/or

in parallel. For example, a hearing impaired person using a viewer may request for a news
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item and request for a signing interpreter. In this instance, two steaming sessions exist, and

they both operate on the viewer. The first session is the news clip, and the second session

is another person hand signing what the news clip announcer is stating.

There are multiple uses for parallelism in streaming media. Media can be streamed

with a different, customized sound track, such as a language preference. This typically is

synchronized.

Also, different media can be streamed in parallel. This can occur with business

presentations and may be an option with the hand signing example above. These typically

are synchronized.

Different videos that are semi-synchronized may be streamed so that a viewer can

back up, repeat, or skip forward on two or more videos independently. For example, a

viewer may have a talking head in a business presentation, but the video presentation of a

collateral video/audio material may occur in a different stream. The viewers would be

allowed to backup and review previous collateral video material without disrupting the rest

of the presentation.

In addition, independent videos may be streamed from a source. For example, a

source may customize a presentation to be used in a world news feed and a financial news

feed.

FIG, 1 depicts an exemplary embodiment of a streaming system of the

present invention. -The streaming system 102 of Figure-1-is-cenfigured-to—The streaming

13
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The—streaming—system—102—of FigureFIG, 1 comprises_a service processor, a«

management system, a routing processor, and a media switch, such as,an enhanced service

routing processor (ESRP) 104, a real time switch management system (RTSMS) 106, a
name routing processor (NRP) 108, and a managed media switch (MMS) 110, respectively
each communicating through a packet network 112. -A reservation system, such as a

reservation server 114, may communicate with the RTSMS 106 via the packet network

112, and one or more viewers 116 and 118 may communicate with anthe NRP 108, anthe_
MMS 110, and/or the reservation server 114 via a packet network 120.

The ESRP 104 enables media owners to place the media on the ESRP for
distribution to various switches, such as to various multimedia switches in the streaming

system 102. -The ESRP 104 allows each cententmedia owner to create a list of media, including

one or more different types of media or one or more different media clips, and to create media
rules to determine the sequence in which the media clips are to be streamed, where the media
clips are to be placed, and, in some instances, to whom the media clips can be transmitted.
Media rules may include age restrictions, restrictions for geographic locations, time+
restrictions, and other media rules. FhisThe, media list and the media rules that govern the

transmission of the media list isare,_called a presentation. -The presentation includes the

and the network distribution rules provided by the packet network supplier._Network

distribution rules are defined by a network operator to manage capacity, load, bandwidth,

switch and other resource events, including resources for sessions and connections., For

example, a presentation can be configured to stream ten minutes of a sitcom based media,
insert an advertisement, and then return to the sitcom based media show and may be

restricted to 30 viewing frames per second by the network supplier.

14
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The ESRP 104 also allows a media owner and/or a publishing agent of the owner

(hereafter “"media owner2"), to generate rules that define who will be billed or credited

when media is transmitted to a viewer or another device and the terms of the bill or credit.
JFor example, a media owner may have a contract with a service provider, and the service
provider will share in the revenue generated by viewers viewing the content. -Alternately,
the eententmedia owner may have to pay the service provider for use of an amount of
bandwidth when the media is transmitted. -In addition, part of the media sent to a viewer
may include advertisements, and the media owner can define a rule to bill the advertising
entity a dollar amount each time the media is transmitted.

The rules also can identify any restrictions or other customizations, such as

geographic or age restrictions, preferred language, age-0r-geegraphie substitutions on the
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streaming of the presentations.. For example, if a football game is a presentation, the game

may be blocked from a specific region when the streaming is free, but not blocked if the

game is part of a subscription or Pay Per View service. -The publisher’sagentmedia owner_

would generate two or more different orders for the same presentation, and a viewer 116
or 118 would be blocked or not blocked from the presentation depending on which order
the viewer was attempting to use. -The rules that govern entities, methods, and terms for
billing or crediting based on a transmitted media presentation, and any other fisealsettlement
rules governing the presentation isare_ known as an order.

The ESRP 104 publishes presentations when the presentations and the orders for
the presentations are complete. ;Publishing is the act of making a presentation available on
the streaming network 102 for distribution to one or more viewers via a switch, such as the

MMS 110. -Thus, when a presentation and its order are complete, the ESRP 104 may

15
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transmit the media identified in the presentation to one or more switches, such as the MMS

110, according to one or more media ruterules so that the presentation is available to be

streamed to a viewer. The ESRP 104 also publishes the presentations, including a

presentation identification, a media list for the presentation, and the media rules for the

presentation, to the RTSMS 106,

One or more ESRP devices may exist in the streaming system 102. One ESRP is

depicted in FIG. 1 for clarity.

.The RTSMS 106 accepts presentations and their respective orders from the ESRP+
104 when the presentations are published. -The RTSMS 106 determines the switches or
other communication devices on which the presentations are-te-reside-based-en. The

RTSMS 106 receives the media list, the media rules, the presentation identification, and

transmitsany associated orders for the presentations—tepresentation for the respective

switehesESRP 104,

The RTSMS 106 receives initial signaling from a viewer 116 or 118.; This initial
signaling may be routed to the RTSMS 106 via a reservation server 114 or another type of

communication device. -The initial signaling from the viewer 116 or 118 typically js a
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request for the-presentatienmedia,
The RTSMS 106 processes the eemmunications—signaling to determine if the

requested media is available in a presentation and if the presentation has restrictions applied

by the eententmedia owner and/or network operator and locates an NRP 108 within the
streaming system 102 that is capable of processing the wviewersviewer's, request. -The

RTSMS 106 then generates a customized play list for the requested presentation to the

viewer. -A play list is a list of named media references, such as a universal resource locator

16
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(URL;), or other media items that are to be streamed to the viewer 116 or 118.- The play

list may include the requested media, such as one or more media clips, and additional
media, such as one or more advertisements, either as media clips, banner advertisements,
or other types of advertisements. .The play list is formatted as the output of the presentation
publication process and is formatted for the language/format of the viewer 116 or 118
media file. For example, a viewer 116 or 118 using the Real Netwerk’sNetwork's Real
Player would require g SMIL file based play lists, and the play list would be formatted as
such.

The RTSMS 106 then builds a reservation for that viewer 116 or 118 for that
customized play list and temporarily reserves the resources identified in the reservation
process for use by the viewer 116 or 118. -The RTSMS 106 transmits the reservation data
to the selected NRP 108 and transmits the customized play list to the viewer 116 or 118.

The reservation data uniquely identifies the viewer 116 or 118 and the regquested

customized presentatien-play list, In one embodiment, a separate URL identifies each name
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on a play list for a presentation, and the reservation has a unigue reservation number ard-a
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setofuniversal-resourcelocators-(UREsHhat eontains-the-reservation-number-is [ocated In each

URL, The URLSs are transmitted via-a-play-isto the viewer 116 or 118 using the play list,
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and the viewer can use the play list to initiate a session with a switch., A reservation is a
unique feature that enables the streaming system 102 to reserve system resources, such as
switches, processors, or media, either now or in the future, to ensure a quality media
experience.

The RTSMS 106 maintains historical, current, and future views of the processing

tables that reside in all NRPs in the streaming system 102, including the NRP¢s} 108. -These
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tables and the associated data stored by the RTSMS 106 enable the NRR{s)NRPs 108 to

—_ "

determine a switch, such as the MIMS 110, that can provide the requested media to a viewer

116 and 118.

The RTSMS 106 collects state model data from the-all NRPs and switches in the

streaming system 102, including the NRP¢s), 108 and the MMS 110. -The state model data

identifies a viewer using a reservation, identifies the presentation-thatis-beingstreamed;
identifiesthe-switch from which it is streamed, identifies the media-in-the-presentatien, that
is streamed, the duration the media is streamed, and other state changes in the streaming,

such as whether a stream is paused, canceled, er—+eversed—forwarded, or reversed. If a

presentation is streamed, the state model data identifies the presentation and the media in

the presentation, The state model data includes stream state changes, viewing session state
changes, device mode changes from the NRP 108 and the MMS 110, error and alarm
conditions for any MMS, NRP, SMS, ESRP, or other communication device in the
streaming system 102. -A state model is kept for each NRP and each MMS as described
more fully below.

The RTSMS 106 also collects logs and billing data from the ESRP 104, the NRP

108, and the MMS 110. -The billing data will include the order data; and the reservation
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data; and may include state model data described above. ;The logs are a record of the events

that have occurred and are viewable and auditable. .Logs are generated by many processes,

such as theone or more media sesverServers on theone Or More, stream ecaster, NRP(s)108;

MMS-110-Reservation-Server114,and-ESRRP104-—casters, one or more NRPs, one or more

MMSs, one or more reservation servers, and one or more ESRPs.,
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The RTSMS 106 processes the logs, the billing data, and the state model data and

creates a detail record, such as a message sequence detail record (MSDR). -The MSDR is

a2 TN Y

a collated view of log and state model data. .-The RTSMS 106 creates an MSDR for every
reservation by obtaining information from the reservatiensreservation, order log, the MMS

—— —a

110 logs, and the NRP 1084egs-—. This is accomplished uitizingusing, the unique reservation
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numberwhichidentification that is contained in every log and billing data file. The MSDR

represents the billable event record whichthat will be gtilizedused, for revenue settlement
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purposes.
The RTSMS 106 processes the MSDRs and creates bills in accordance with the
media rules and orders identified in the presentations. -Logs, state model data, and billing

data for a single viewer 116 or 118 may come from more than one NRP, more than one
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MMS, and more than one MMSESRP.
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The RTSMS 106 is able to collate all of this data into a single MSDR for a

reservation identifying the viewer 116 or 118 using the reservation data and the state model

data-te-create-biling records-thatidentify-thatviewer 1166+ 118, This process of being able
to service media requests from more than one switch or more than one stream caster on a
switch is unique to this streaming system 102.-, Prior systems could not use multiple
switches to provide media to a single viewer and clearly identify billing data because the
prior systems cannot track and collate billing information from multiple switches. -Prior
systems service a media request-ealy, from a single media server in these instances.

The RTSMS 106 can be configured to dynamically generate advertising. In one

embodiment, the RTSMS 106 is configured to use statistical information to dynamically

generate an advertisement for a presentation. For example, if it is known that a person using

19
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the viewer is between the ages of 18-25, the RTSMS 106 may dynamically place a media

clip for a first advertisement in the presentation. Whereas if the person using the viewer is

between the ages of 26-32, the RTSMS 106 may dynamically place a media clip for a

second advertisement in the presentation. The ability to dynamically generate

advertisement can result in a different revenue basis for different presentations. For

example, in the above examples, revenue of three dollars may be collected for the first

media clip, and revenue for four dollars may be collected for the second media clip. The

RTSMS 106 can process the dynamic advertisement generation using statistical

information and bill or credit entities according to order rules.

Statistical identification is the determination that the viewer is within a geographic

area, such as a zip code or an NPA-NXX, that the viewer is within an age group, such as

18-23 years, that the viewer can watch movies of a designated media rating, such as PG,

PG-13, or Y-14, that the viewer is male or female, the viewer's marital status, and other

relevant personal data. If the presentation requires statistical identification of the viewer,

the RTSMS 106 looks up any previously collected information about the viewer. If no

information exists, the RTSMS 106 instructs the reservation server 114 to collect the

required information. If the viewer does not supply the required information, the RTSMS

106 could reject the viewing request.
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The RTSMS 106 provides reporting capabilities. -The reports include near real-time+

reports of what media is beingstreamed and the associated statistical information, including k
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demographics on the entire network.. The RTSMS 106 provides network management
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The RTSMS 106 has a human machine interface (HMI) that enables a network
operator to access the RTSMS or another communication device in the streaming system
106. -The network operator can use the HMI to load new software to, for example, the
functions specifying capacity to be wtitized;used, to identify, when switch components will
be taken out of service for maintenance, ereatingto create new products or services for use
by the a media owner, and to issue test presentations to specific media servers on an MMS.

The RTSMS 106 receives from the MMS 110 and any other switches information

blocks, such as a streaming information blocks (SIBs)), comprising signaling, event, and

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

billing information associated with each streaming session. ;The RTSMS 106 combines the
information in the st8sS1B with fixed attributes, such as a viewer identification associated
with a reservation number, a viewer profile, a viewer location, a media category being
viewed, and other data to create a media signal detail record (MSDR). -The RTSMS 106
uses the reservation number in the SIBs as the key to determining all SIBs for a presentation

or a streaming event. -The RTSMS 106 uses theto, reservation number to collate all SIBs
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for that presentation or streaming event into anthe MSDR., The MSDR therefore represents
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all data needed for billing records and reports for a presentation or other streaming event.
.The MSDR creates an auditable event record that is used for operational measurements and
billing., The RTSMS 106 then can use the MSDR with rules identified in an order to
determine bills and credits to be appropriated to various entities.

The RTSMS 106 receives from the NRP 108 and all other routing processors an

NRP log comprising reservation routing requests and their granting and-refusals—or refusal

including identification of switches streaming media and the associated session data., The
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RTSMS 106 stores the NRP logs and retrieves the NRP logs if needed for auditing
purposes.

An RTSMS 106 may be a local or regional RTSMS. The RTSMS 106 of FIG. 1 is

depicted as a local RTSMS. One or more RTSMS devices may exist in the streaming

system 102. One RTSMS 106 is depicted in FIG. 1 for clarity.

The NRP 108 receives a request from a viewer 116 and 118 and processes the Formatted: Font: Times New Roman, 12 pt, Font color:
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media clip on the play list. \Each time the NRP 108 determines the switch that can provide
the media clip, the NRP transmits an IP address of the switch; or a communication device,
such as a stream caster on the switch, to the viewer 116 or 118.

For example, if a play list identifies two media clips, the viewer 116 or 118 transmits
a media locator request to the NRP 108 for the first media clip. .The NRP 108 determines a switch
that can provide the first media clip and transmits an IP address of that switch to the viewer 116
or 118.. After the viewer 116 or 118 receives the first media clip in a session with that switch, the
viewer could send another media locator request to the NRP 108 for the second media clip. The
NRP 108 determines a switch that can provide the second media clip and transmits an IP address
of that switch to the viewer 116 or 118. -The viewer then receives the second media clip in a
session with that switch.

The switch that streams the first media clip may be the same as or different from-<
the switch that streams the second media clip. -Also, multiple devices on one switch, such
as two different stream casters on a switch, each may stream one of the media clips or one
device on the switch may stream both media clips.

The NRP 108 also can be configured to determine a switch that can provide all
media clips on a play list.; In this embodiment, a single determination is completed by the
NRP 108 in which the NRP locates a single switch that can stream all media clips on the
play list to the viewer 116 or 118.

The NRP 108 alse;receives and processes signaling from each MMS and each other
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switch before, during, and after media is streamed. If a switch fails during a media
streaming, the switch notifies the NRP 108, and the NRP determines a different, second
switch that can provide the requested media. -The NRP 108 then directs the failing switch

to route the streaming session to the seeendarysecond switch.
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The NRP 108 initiates a state model for each viewer and each streamed media., The
state model comprises a view of an entire media streaming event to a viewer 116 or 118,
including which switch or switches streamed media to the viewer, the time each media
request is sent to the-MMS-110each switch, any alarm or error events for a switch such as
alarms or events that may require another switch to provide the requested media, and
transfers or re-connections to another switch to provide the requested media. -The state
model includes an identification of devices within the switch that provide the requested
media to the viewer 116 or 118, such as which stream caster or stream casters within an

MMS 110-that stream media to the viewer, as described more fully below.

The state model in the NRP 108 includes switch identification and the major states

of a session or a connection, sometimes referred to as persistent states. Major states may

include the reservation acceptance, an initiation of a session or connection, a termination

of a session or connection, and other persistent states. The state changes may be receive

when setup or teardown messages are received by the MMS 1100 and at other states. Each

state change is identified with the reservation identification.

The NRP 108 transmits an NRP log to the RTSMS 106 when the media for a<
presentation has been streamed to a viewer 116 or 118, if an error occurs during a streaming
session, and periodically during a streaming session. -The period during the streaming
period or default mechanism may be used, such as the occurrence of an event.

The NRP 108 may use the domain name system (DNS) protocol to receive the

media locator request from the viewer 116 and 118 and to return an IP address of the stream

24
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caster in the MMS to which the viewer will connect for a session. [Other protocols, such as
SIRRSSIP or H.323, may be used.

One or more NRP devices may exist in the streaming system 102. One NRP is

depicted in FIG. 1 for clarity.

.The MMS 110 streams media to a viewer 116 or 118., The MMS 110 has

other communication devices, such as one or more stream casters and one or more media
servers, that provide requested media to a viewer 116 or 118.

.The MMS 110 monitors all communication devices, such as one or more streams«
casters and one or more media servers, within the MMS so that at any time the MMS can
determine if it can provide a requested media.

The MMS 110 may have a stream routing processor (SRP) or another type of
processor or monitor that meniters,can-transmitstatus-eferprecessprocesses requests for
media using the current state of the switch, such as available bandwidth, bandwidth
necessary to provide a requested media, hardware and software version compatibility, disk

space capacity, and the current operating mode of the MMS. -The MMS 110 monitors the

delivery of each media stream-— and the status of switch systems, The MMS 110 detects

imminent failure of communication devices in the MMS, such as failure of a stream

caster’scaster's media server.- The MMS 110 can transmit this data to the NRP 108.

If a stream caster, theg media server on the stream caster, or another communication

device fails-in the MMS 110 fails, the MMS can transparently transfer all streams in-

progress to another stream caster or to another media server on the stream caster, if one is

available. -The transfer and the continued streaming of the media isare not recognizable by

the viewer 116 and 118.
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If a communication device on the MMS 110 fails and another is not available on
that MMS, the MMS notifies the NRP 108 and the RTSMS 106. -In response, the MMS
110 will receive and process from the NRP 108 a message instructing the MMS to route
the stream to another MMS. -The MMS 110 then will route the stream to the identified
MMS.

The MMS 110 has a state model in which the MMS stores information and state
changes for a viewing session of a presentation. -The MMS 110 stores and reports each state
change at the appropriate level.- For example, the state model stores information and state
changes for the initiation of a session, the termination of a session, and all viewing events.
Viewing events are events triggered by a viewer that affect the media streaming of the
presentation. -Viewing events may be, for example, a pause, a stop, a forward, a cancel, or a
rewind.

JIf the MMS 110 transfers a stream to a different stream caster or a different media«
server, that event is noted in the state model, and the state model stores the information and
state changes for the new stream caster or media server. ;If the MMS 110 transfers a stream
to a different MMS, that event is noted in the state model.

The MMS 110 processes signaling from the NRP 108 and returns signaling to the
NRP 108. -The MMS 110 receives signaling messages inquiring if the MMS can stream
media to a viewer 116 or 118. -The MMS 110 processes that inquiry, determines if it has
the resources, such as a stream caster type, network bandwidth, disk space, and a media
server, to stream the media, and responds with a message to the NRP 108 accepting or
denying the inquiry.

The MMS 110 receives reservation data from the NRP 108 for a media clip in a

presentation. -If the MMS 110 receives the reservation number for the presentation from
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the viewer 116 or 118 within a configurable period of time, the MMS 110 will stream the
number to the MMS 110 for that presentation;thatisthereservation-numbersenttothe MMS
by-the-NRP-108, or if the viewer transmits the correct reservation number but not within the
configurable period of time, the MMS will not stream the media to the viewer. -In that
instance, the MMS 110 will reject the request from the viewer 116 or 118, and a session
will not be initiated, but the rejection is transmitted to the RTSMS ferNetwerk-Operators

The MMS 110 transmits to the RTSMS 106 stream information blocks (SIBs) for
each stream session event and for each viewing session event.- The SIB comprises information
associated with the streaming session from the MMS 110 to the viewer 116 or 118, including the
reservation number, an identification of the MMS or other switch, the stream caster and media
server used, the media streamed, the presentation identification, the packet data path for each

session, the equipment used for the streaming, and/or viewerviewing events, such as a pause or

rewind. -One or more of the previous items may be used or not used ferin the MSDR-SIB. If more

than one stream caster or media server on one or more stream casters is used, that information
also is specified.

An SIB is transmitted when a viewing session is initiated, when a viewing session<
is terminated, when new media is presented, during a streaming session at configurable
periods, and when a viewerviewing, event occurs, such as a pause, stop, rewind, forward, or

error. ;In one embodiment, the period is configured at five minutes., Other periods, different

periods, or defaults, such as an event, can be used.

One or more MMS devices may exist in the streaming system 102. One MMS is

depicted in FIG. 1 for clarity.
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The packet networks 112 and 120 are any packet network capable of transmitting=
data, such as signaling or media streaming, to or from a communication device in the
streaming system 102, such as to or from the ESRP 104, the RTSMS 106, the NRP 108,
the MMS 110, the reservation server 114, and/or the viewers 116 and 118. -The packet
networks 112 and 120 may be the Internet, an intranet, a virtual private network, a cable
system, a frame relay network, an ATM network, a satellite network, and/or other packet
based networking solutions. -In one embodiment, the packet network 112 is a private
network accessible by the ESRP 104, the RTSMS 106, the NRP 108, the MMS 110, and

an authorized thereservation serverti4-server 114, In one embodiment, the packet network

120 is a public network.

The reservation server 114 is any server capable of communicating with a viewer
116 or 118. The reservation server 114 manages communications between the viewer 116
and 118 and the RTSMS 106., For example, the reservation server 114 may transmit viewer
media selections to the RTSMS 106 and may transmit reservation data originating from

the RTSMS to the viewer 116 or 118. The reservation server 114 may be a web-based

server, a set top server, or another type of server. The viewer 116 or 118 may use the
hypertext mark-up language (HTML) IP protocol via IP sessions using a web browser that
can be serviced by a web-based server. -The viewer 116 or 118 also may use broadband
protocols via a broadband connection using a set top box appliance communicating with a
set top server. -A set top server can process various protocols, including session initiation
protocol (SIP), which is an International Telecommunications Union (ITU) H.323 series

protocol._The reservation server 114 of FIG. 1 is authorized to transmit messages to the

RTSMS 106,
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The viewers 116 and 118 are any communication device capable of transmitting

and/or receiving signaling or media. -The viewers 116 and 118 may be broadband based Formatted: Font: Times New Roman, 12 pt, Font color:
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viewers or in-band based viewers. For example, the viewers 116 and 118 may have a Formatted: Font: Times New Roman, 12 pt, Font color:
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browser configured to communicate using a web based protocol such as hypertext transfer

protocol- (HTTP). Also, the viewers 116 and 118 may have a media player configured to Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)
play media that is streamed to the viewers. -In addition, the viewers 116 and 118 may have Formatted: Font: Times New Roman, 12 pt, Font color:
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a set top box or another digital appliance configured to play media streamed from a cable

television; provider, a digital satellite provider, or etheranother type of provider., Formatted: Font: Times New Roman, 12 pt, Font color:
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responds to the NRP 108 that it can provide the requested media clip. The NRP 108
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transmits a message to the viewer identifying the MMS 110 as providing the media clip.
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The viewer 116 initiates a session or a connection to the MMS 110, and the MMS provides

the requested media clip.

In other embodiments, the NRP 108 requests the MMS 110 to provide multiple

media clips. In this embodiment, if the MMS 110 can provide the requested media clips,

the MMS responds to the NRP 108 that it can provide the requested media clips. The NRP

108 transmits a message to the viewer identifying the MMS 110 as providing the media

clips. The viewer 116 initiates a session or a connection to the MMS 110, and the MMS

provides all of the requested media clips without further action from the NRP 108. In this

embodiment, in one instance, the viewer 116 or 118 initiates a single session or connection

with a single setup message, and the MMS 110 streams all requested media clips before

the session or connection is terminated. In another instance, the viewer 116 or 118 transmits
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a separate setup message and teardown message for each media clip, and the MMS 110

stops streaming media after the last requested media clip is streamed.

In other embodiments, the NRP 108 requests the MMS 110 to provide multiple

media clips. In this embodiment, if the MMS 110 can provide the requested media clips,

the MMS responds to the NRP 108 that it can provide the requested media clips. The NRP

108 transmits a message to the viewer identifying the MMS 110 as providing the media

clips. The viewer 116 initiates a session or a connection to the MMS 110, and the MMS

provides all of the requested media clips. However, after each media clip is streamed, the

viewer 116 or 118 communicates with the NRP 108 to receive authorization to initiate a

session with the MMS 110. The NRP 108 communicates with the MMS 110 to confirm

that the MMS 110 can provide the next media clip. The MMS 110 acknowledges to the

NRP 108 that it can provide the next media clip, and the NRP acknowledges to the viewer

116 that the MMS 110 can provide the next media clip. The viewer 116 then transmits

another setup message to the MMS 110 to obtain the next media clip.

In some embodiments, the NRP 108 requests the MMS 110 to provide a

presentation. In this embodiment, if the MMS 110 can provide the requested presentation,

the MMS responds to the NRP 108 that it can provide the requested presentation. The NRP

108 transmits a message to the viewer identifying the MMS 110 as providing the

presentation. The viewer 116 initiates a session or a connection to the MMS 110, and the

MMS provides the requested presentation. In some instances in this embodiment, the

viewer 116 transmits a setup message for each media identified in the presentation play

list, receives the media, and tears down the session or connection for that media. The viewer

116 then immediately transmits another setup message to the MMS 110 to get the next
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media on the play list. The viewer 116 receives the media and tears down the session or

connection. This process continues until the viewer 116 has received all media on the play

list. In other instances in this embodiment, the viewer 116 transmits a setup message to the

MMS 110, receives the media, transmits a teardown message to the MMS, and

communicates with the NRP 108 prior to transmitting another setup message to the MMS

to confirm that the MMS will provide the next media clip on the play list.

The examples for all Figures below reference publication by an owner, a

distribution by the ESRP 104, a request and selection by a viewer 116 or 118 of media, the

reservation made by the RTSMS 106, the communication to between the RTSMS and the

NRP 108, the subsequent request from the NRP to the MMS 110, the acknowledgement or

denial or service by the MMS, the communication from the NRP to the viewer denying or

accepting the presentation streaming, and the subseguent session or connection from the

viewer to the MMS. In the examples, reference to these actions identifies the embodiment

as_distributing, requesting, or providing the media in accordance with either the

presentation embodiment or the media clip embodiment described above. However, this

discussion uses the presentation embodiment and the media clip embodiment for clarity

and conciseness. It should be appreciated that any of the above stated embodiments, or any

combinations thereof, may be used.

The streaming system 102 of FigureFIG, 1 operates as follows.- In a first example, a

presentation has multiple media items, including a media clip for a movie and an advertisement.

The presentation includes a time restriction that it is not to be played between the hours of 7:00

p.m. and 9:00 p.m. Pacific Time. -The presentation further includes a geographic restriction
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requiring the presentation to be placed on a switch in the western region of the United States,
including California.

The order for the presentation includes billing information, such as a credit that is-

to be provided to the media owner of 80% of the revenue generated from the presentation,
and the advertising owner is to be credited for the remaining 20%. —The publishers
agentmedia owner, publishes the presentation with the respective order to the ESRP 104.

The ESRP 104 processes the presentation with its respective media rules and order.,
The ESRP 104 distributes the presentation to multiple switches in the western United
States, including California. —The ESRP 104 also transmits to the RTSMS 106 the
publication data, including_an, identification of the media clips in the presentation, the
media rules, and the order.

A viewer 116 selects an option to obtain one or more presentations which

for example, contain movie media clips. -In this example, the option is a link on the

reservation server 114.

TreWhen the link is selected, the reservation server 114 calls the RTSMS 106. <

The RTSMS 106 is notified that the viewer 116 requested access to the

presentation. -The RTSMS 106 determines that the presentation is active with-awithin the

network and the order may request addition viewer billing information, such as a credit
card for a pay per view event or a subscription password to be supplied for billing
that require a statistical identification of the viewer. Statisticabidentificatiendis|f required by,
the determinationthatmedia rules, the-vieweris-withina-geographic-area-such-as-a-zip-code-or

NPA-NXX—that-the-vieweris-withinan-age-group-such-as—18-23-years-that, the RTSMS 106
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data-if-the-presentation-reguires-statistical identification-of-the-viewerthe-RTSMS-106-looks-up

any-previously-cellected-information-aboutthe vieweri-ne-information-exists, the RTSMS-106

The RTSMS 106 builds a reservation having the identification of the viewer, the

identification of the NRP 108. In this example, the NRP identification is the host name of

the NRP 108,-an4. The reservation also includes, the presentation identification, including

the customized play list of the presentation. -AThe, customized play list includes media
selected based upon the statistical identification data, time of day, day of week, and
personal viewing preferences. The RTSMS 106 transmits the reservation data to the NRP
108. -In addition, the RTSMS 106 transmits to the viewer 116 the play list that-haswith

each entry on the play list having, the host name of the NRP, the reservation number, and

the presentation identification.-Fhe RTSMS-106-alse-selects-an-NRRP-108 that is-ablete-service
; . ; s . st
The viewer 116 transmits a media locator request to the NRP 108. -The media

locator request comprises the at least one name on the play list, the NRP host name, and

the reservation number. -The NRP wil-utitize108 uses the received reservation number to

obtain the presentation identification plus additional data about the reservation. .-The NRP
108 processes the media locator request and the reservation data to determine if an MMS
within the streaming system 102 can service the request. The NRP 108 compiles a list of

MMSs that have the presentation and that can provide the presentation according to the
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media rules. -In this example, the NRP 108 determines, based on load balancing factors

and Network-Operaterinstruetionsnetwork distribution rules, that anthe MMS 110 is the best

selection to provide the presentation.

The NRP 108 communicates with the MMS 110 to determine if the MMS can
provide the presentation. -The MMS 110 responds that it can provide the presentation to
the viewer 116. -In this example, the MMS 110 has a stream caster that can stream the
presentation to the viewer 116.

The NRP 108 transmits to the viewer 116 an IP address of the MMS 110. -In
addition, the NRP 108 transmits the reservation data to the MMS 110.; Also, the NRP 108
saves information in a state model identifying the reservation number, the presentation
identification, that the MMS 110 will stream the presentation to the viewer 116, and the
time of the MMS acceptance of the streaming request.—,

The viewer 116 receives an IP address and initiates a session with the MMS 110.,
The MMS 110 streams the presentation to the viewer 116, including the movie media clip
and the advertisement. -The MMS 110 retains information in a state model identifying the
reservation number, the presentation identification, the start and stop times of each media

on the play list, and any wiewerviewing, events, such as a pause, a forward, g reverse, or

other events.

When each media on the play list has been streamed to the viewer 116, the viewer
initiates an end to the session. -The MMS 110 stores information in the state model
identifying the end of the session., The MMS 110 transmits its logs, SIB information, and

state model information to the RTSMS 106.
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The MMS 110 notifies the NRP 108 that the presentation streaming is complete.
.The NRP 108 stores information in the state model 108 identifying that the presentation
streaming is complete—Fhe-NRP-108 and transmits the state model data to the RTSMS 106.

The RTSMS 106 processes the logs, the SIB information, and any additional data
that originated from state models from both the NRP 108 and the MMS 110. .The RTSMS
106 collates the data using the reservation number to produce the MSDR data identifying
billable events, including the presentation that was streamed to the viewer 116 and the
amount of media and time streamed to the viewer. .The RTSMS 106 applies the order rules

to the MSDRs and produces as an example a financial settlement. In this example, the

RTSMS 106 produces g report identifying a credit of 80% of the revenue generated by the

presentation for the media owner and a credit of 20% of the revenue generated by the

presentation to the advertisement owner.

In another example, the viewer 118 has—+eceivedrequests media and receives, a
reservation from the RTSMS 106 to view media-a presentation. The presentation has three
media clips. -In addition, the NRP 108 has received the reservation data from the RTSMS
106. -In this example, the MMS 110 has two stream casters.

The viewer 118 transmits the-media-toeaterg request containing the reservation to
the NRP 108., The NRP 108 processes the media locator request with the reservation data
received from the RTSMS 106 to compile a list of switches that can provide the requested
presentation. -The NRP 108 communicates with the MMS 110 to determine if the MMS
can provide the presentation to the viewer 118., The MMS 110 responds to the NRP 108
that it has a stream caster that can stream the presentation to the viewer 118. .The NRP 108

transmits an IP address of the first stream caster on the MMS 110 to the viewer 118.
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The viewer 118 initiates a session with the first stream caster on the MMS at an IP
address provided by the NRP 108. .The MMS 110 stores all information regarding the streaming
and the state model. -In addition, the MMS 110 notifies the NRP 108 that the streaming session
has been initiated.

The NRP 108 aise-stores information in a state model identifying the MMS 110 as-
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providing the streamingpresentation. -This information is transmitted in an NRP log to the
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RTSMS 106 at a specified configurable time. -In this example, the NRP 108 transmits the
NRP log to the RTSMS 106 every five minutes.- In other examples, the NRP 108 can be
configured to transmit the NRP log to the RTSMS when a session is initiated between a
viewer and a particular switch and when that session is terminated. -In addition, in other
examples the NRP 108 can be configured to transmit the NRP log at other configurable
times or different configurable times.

When the session is initiated between the viewer 118 and the MMS 110, the MMS
transmits an SIB to the RTSMS 106. -In addition, while the media is streamed from the
MMS 110 to the viewer 118, an SIB is transmitted to the RTSMS 106 at a configurable

time. -In this example, the configurable time is every five minutes.- In other examples, the
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time may be configured at other periods of duration or different periods of duration. -In
addition, in this example, the MMS 110 transmits an SIB to the RTSMS 106 when
the presentation streaming is complete and the session is terminated, the MMS 110
transmits an SIB to the RTSMS 106.

Alsewhen\When, the session is complete and terminated, the MMS 110 notifies the

NRP 108.. The NRP 108 transmits a final NRP log to the RTSMS 106.
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MSDR then can be used to provide billing records to billing entities according to billing
rules, such as those that may be in an order associated with the presentation._In other

examples, the RTSMS 106 may use the NRP logs in conjunction with the SIBs to create

the MSDR,

In another example, the viewer 116 has received a reservation from the RTSMS
106. -In addition, the NRP 108 has received the reservation data from the RTSMS 106.,
The viewer 116 transmits a media locator request to the NRP 108, and the NRP 108

processes the media locator request with the reservation data received from the RTSMS

provide the presentation identified in the reservation., The NRP 108 communicates in turn
with the MMS 110 to determine if the MMS can provide the presentation. -The MMS
replies to the NRP 108 specifying that it can provide the presentation. The NRP 108
transmits an IP address of the MMS 110 to the viewer 116.

The viewer 116 initiates a session with the MMS 110. -The MMS 110 streams the
presentation to the viewer 116 as requested.

While the MMS 110 is streaming the media-ferthepresentation to the viewer 116,
an error occurs, and the MMS is not able to continue streaming the mediafor—the

presentation to the viewer. -The MMS 110 notifies the NRP 108 that it cannot continue

streaming the media-from-thepresentation to the viewer 116-—Fhe NRP-108re-routesthe-media
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The NRP 108 determines that the session for the presentation must be rerouted and

communicates with a second MMS identified on the list of switches capable of providing

the presentation (see FIG. 2 or FIG. 3). The second MMS notifies the NRP 108 that it can

provide the presentation. The NRP 108 notifies the MMS 110 to route the session to the
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second MMS.

The session is routed to the secendarysecond MMS. -The seecendarysecond MMS-

provides the rest of the mediafor-thepresentation to the viewer 116. -When the mediafor

the—presentation is provided, the session is terminated by the viewer 116. —The

AT

secondarysecond MMS notifies the NRP 108 that the-medig, streaming for the presentation

is complete and the session is terminated.

In this example, the MMS 110 transmitted SIBs to the RTSMS 106 when the
session was initiated, during the configurable periods of time while the mediapresentation
was streaming, during any viewerviewing, events, and when the stream caster failed and the

session was routed to the seeendarysecond MMS. -Likewise, the seeendarysecond MMS

transmitted SIBs to the RTSMS 106 when the session was routed to the secendarysecond,
MMS and the secendarysecond MMS started streaming the media for the presentation,
during the configurable period of time while the mediapresentation, was streaming, when
any viewerviewing,events occurred, and when the session was terminated. \Each of thesethe,
SIBs identify the reservation number for the presentation.-, In addition, the NRP 108
transmits NRP logs to the RTSMS 106 identifying both the MMS 110 and the
secendarysecond MMS when the respective MMSs provided the media streaming for the

presentation.
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The RTSMS 106 receives the SIBs from the MMS 110 and the secendarysecond

MMS. -The RTSMS 106 collates the SIBs to create aan MSDR using the reservation

number identified in each SIB. .-The MSDR then can be used for billingsettlement, purposes.

B Uil wit

In another example, the viewer 118 requests access to a-presentation—media, The

RTSMS 106 returns a reservation to the viewer 118. The reservation includes a play list
that has two media clips in addition to the reservation identification and the NRP hestrame-

identification. In this example, the media clips are identified by a URL, and the reservation

identification is a reservation number attached to the URL. Also, the NRP identification is

this example is a host name for the NRP 108, The RTSMS 106 also transmits the

reservation data to the NRP 108.

The viewer 118 transmits a request to the NRP 108. In this example, the request is

a media locator request-te-the-NRP-108--. The media locator request identifies the play list

Jeservation identification. -The NRP 108 processes the media locator request and the

reservation data received from the RTSMS 106.- The NRP 108 compiles a list of all

possible switches that can handle the presentation identified by the presentationscript{net
shown;-seeFigures2-and-3)-play list,

The NRP 108 communicates with the MMS 110 to determine if the MMS can
provide the presentation. -The MMS 110 transmits a message back to the NRP 108
identifying that it can provide the presentation. -The NRP 108 transmits an IP address of
the MMS 110 to the viewer 118.

The viewer 118 initiates a session with the MMS 110. -The MMS 110 streams the

media for the first media clip identified on the play list to the viewer 118.—When

39
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In this example, when, the viewer 118 has received all of the media for the first«

media clip, the viewer may-terminate-a-terminates the streaming session by initiating a tear

AR LIE =S BULR LTI

down message. This may occur, for example, when the next media clip ison the play list

requires, a different media server type.—Atthispeintthe MMS 110 is not streaming fromthe

The viewer 118 determines that there is a second media clip of a different media

server type on the play list for the presentation., The viewer 118 contacts the NRP 108 to

determine if a switch is able to provide the second media clip for the presentation.

The NRP 108 communicates with aathe MMS 110 to determine if the MMS can

provide the second media clip on the play list for the presentation. -The MMS 110

communicates back to the NRP 108 with a message stating that the MMS 110 cannot

provide the second media clip on the play list for the presentation because the MMS does

not have the required media server,

The NRP 108 receives the message from the MMS 110. The NRP 108

communicates with a second MMS (see FIGS. 2 and 3) to determine if the second MMS

can provide the second media clip on the play list for the presentation. The second MMS

communicates a message to the NRP 108 that it can provide the second media clip on the

play list for the presentation, The NRP 108 transmits a message to the viewer 118

identifying an IP address of the second MMS.

The viewer 118 initiates a session with the second MMS at the identified IP address.

The seeendarysecond MMS streams the second media clip in the play list for the
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presentation to the viewer 118. When the streaming for the second media clip is complete,
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the viewer 118 terminates the session. -The secendMMssecond MMS notifies the NRP 108

that the streaming for the second media clip is complete, and that the session is terminated.
The MMS 110 and the second MMS transmit SIBs to the RTSMS 106 at the
initiation of each session, at the termination of each session, upon viewing events, and at
configurable periods of time. ;In addition, the NRP 108 transmits NRP logs to RTSMS 106.,
The SIBs and the NRP logs identify the reservation number for the presentation.
The RTSMS 106 collates the SIBs from each of the MMS 110 and the

seeendarysecond MMS to create an MSDR. -The MSDR can be used for billing records and

other billingsettlement purposes.
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FigureFIG. 2 depicts an exemplary embodiment of a streaming system of the present
invention configured to transmit media and signaling in band. -The streaming system 102A

of FigureFIG. 2 comprises an ESRP 104, aan RTSMS 106, and an NRP 108, all of which

are the same as those described in FigureFI1G. 1.. The streaming system 102A also comprises

a first MMS 110A and a second MMS 110B, both of which are the same as the MMS 110

of FigureFIG, 1., In addition, the communication devices communicate through the packet

networks 112 and 120, both of which are the same as the packet networks described in

FigureF1G. 1. -The streaming system 102A also comprises a web reservation server 202 and

a viewer 116A comprising a browser 204 and a media player 206.
The web reservation server 202 is a reservation server similar to the reservation

server 114 of FigureFIG. 1.- However, the web reservation server 202 is configured to
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handle web-based communications, such as communications using the HTTP protocol.
The browser 204 is any web-based browser. -The browser 204 is any tool used to

navigate and access IP-based information. .The browser 204 provides the ability to access

and, transfer, and receive data across the packet network 120. -The browser 204 may use

the HTTP protocol or another protocol to communicate via the packet network 120.,

Examples of browsers include the Microsoft Internet Explorer brand browser and the
Netscape Navigator brand browser.

The media player 206 is the seftwaresystem on the viewer 116A configured to play
the streaming media that is transmitted from the MMS 110A or 110B. -The media player
206 also can transmit signaling to request media, to request a setup for a session or
connection, to tear down a session or connection, to identify lost frames, to identify errors,

and to identify wiewerviewing, events, such as a pause, a stop, a forward, or a rewind.,
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Examples of a media player include Real Network Real Player, Microsoft Media, Apple
Quick Time, and other media players. -The media player 206 is configured to play any
streamed media of any protocol.

The streaming system 102A with the viewer 116A and the web reservation server
202 operates in accordance with the following examples. -Since the ESRP 104 operates as

described in FigureFI1G. 1, its operation will not be restated. -In addition, since the RTSMS

106 operates according to the description and the examples of FigureFIG, 1, all of its

functionality will not be restated.

the operation of the system FigureFIG, 2. The SRP 302 can be the SRP of either the MMS

110A or the MMS 110B.- In addition, the stream caster 304 can be one of many stream
casters on either the MMS 110 or the MMS 110B.

With reference to FiguresFIGS. 2 and 3, in a first example the browser 204 selects and
browses a web site on the web reservation server 202. —The browser 204 selects a link,
eperatedoperates on a URL identified in the locator bar, or otherwise selects an option on the

web reservation server 202 to obtain media. In this example, the media request is a request for a
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presentation.

A request for the-media_presentation is made from the web reservation server 202+

to the RTSMS 106 through the packet network 112. -The RTSMS 106 processes the

request, determines that all of the media infor, the presentation areis available, and builds a

reservation for the presentation for that viewer 116A.—The RTSMS 106 transmits—the
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The RTSMS 106 transmits the reservation data to the NRP 108. In addition, the

RTSMS transmits a customized play list to the browser 204, which includes the list of

media_names each media name having an appended reservation number, and the

identification of the NRP 108. In this example, each media name also comprises the host

name of the NRP 108.

.The media player 206 transmits a message to the NRP 108 requesting the firstmedia name

and-the NRP-hest-name, Which includes the reservation number. The NRP 108 processes
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the reservation data from the RTSMS 106 and the requestmessage, from the media player
206 to determine a list of switches that can provide the requested media. The NRP 108
determines that the MMS 110A and the MMS 110B can provide the requested media.
The NRP 108 communicates with the SRP 302 of the MMS 110A to determine if
the MMS has the capacity to provide the requested media. -The SRP 302 communicates
with the stream caster 304 to determine if the stream caster is healthy and if ithe stream

caster, has the capacity to provide the requested media., The stream caster 304 responds to
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the SRP 302 that it can provide the media, and the SRP responds to the NRP 108 that it has

a stream caster 304 that can provide the requested media-and-previde. The SRP 302 also

provides to the NRP 108 an IP address for the stream caster 304,
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The NRP 108 transmits the reservation data to the SRP 302, and the SRP transmits
the reservation data to the stream caster 304. .-The NRP 108 also transmits an IP address of

the stream caster 304 to the media player 206.
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The media player 206 transmits a setup message to the stream caster 304. ;The setup
message includes the reservation identification, the media identification, and a presentation
identification for the play list. The stream caster 304 acknowledges to the media player
206, thereby confirming that the reservation was accepted and that the media will be
streamed to the media player.

The media player 206 requests the stream caster 304 to play the media. .The stream
caster 304 transmits the SIB data for the streaming session to the SRP 302., The SRP
formats the SIB data into a SIB for the setup and transmits the SIB for the setup to the
RTSMS  106. the caster 304 transmits a

—Meanwhile, stream

play
acknewledgementacknowledgment to the media player 206 and streams the media to the
media player.

When the media has been streamed, the media player 206 transmits a teardown
message to the stream caster 304. -The stream caster 304 transmits the SIB data for the

teardown to the SRP 302. .-The SRP 302 builds the SIB for the teardown and transmits the

SIB to the RTSMS 106. -In this example, a teardown acknowledgment is not transmitted

from the stream caster 304 to the media player 206. -|t should be noted that viewerviewing,

events may occur between the time a play acknowledgment is transmitted from the stream
caster 304 to the media player 206, thereby starting the streaming of the media, and the
time the teardown message is transmitted from the media player to the stream caster.

In this example, the setup message, the setup acknowledgement message, and the
teardown message are transmitted between the media player 206 and the stream caster 304

in-band. .These messages are depicted as dashed lines in FIG. 3 for clarity.
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In another example, two media clips are identified in thea play list. For each media

L Or €ach media
clip identified in the play list-which-has—a—different-media—servertype{i-e—Real-Networks—or
Windews);, the media player 206 goes through the process identified between the request for
media message and the teardown message. -Thus, the media player 206 wouldrequestrequests
the media, eennectconnects to an IP address of the selected stream caster, setsets up a session,

_— = TH T IEIT Y

reguestrequests that the media be played, and teartears down the session when the media

streaming is complete. -For the second media clip in the play list-which-has-a-differentsevertype
than-the-first-media-clig, the media player 206 again would-requestrequests the media, setsets up

a session to an IP address of a selected stream caster, reguestrequests that the media be played,
and teartears down the session when the media streaming is complete.

JIn another example, if thesecond-media-clip-in-the-play listis-of the same-media-servers

type-the media player 206 weuld-sendsends an additional setup message to the same IP

address on the stream caster 304, requestrequests, that the media be played, and teartears

down the session when the media streaming is complete. In this example, the media player

206 does not communicate with the NRP 108 after the first media clip is streamed to request

an identification of an IP address of an MMS from which the second media clip will be

streamed,
FigureFIG. 4 depicts an exemplary embodiment of a streaming system of the present
invention using broadband access. -The streaming system 102B comprises the ESRP 104,

the RTSMS 106, the NRP 108, the packet network 112, and the packet network 120 of

FigureFIG. 1.- In addition, the streaming system 102B uses the same MMS 110A, MMS

102B, and the media player 206 of FigureFIG, 2; although, the media player 206 is

configured to operate in a broadband environment. -In addition, the streaming system 102B
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comprises a viewer116B-having-a-Set top reservation server 402 and_a viewer 116B having,

a set top box 404.
The set top reservation server 402 is a reservation server similar to the reservation

server 114 of rigureFIG, 1. However, the set top reservation server 402 is configured in
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this example to receive and transmit communications and signaling via a broadband
protocol, such as the SIP protocol.

The set top box 404 is configured to receive and transmit broadband
communications and signaling., An example of a set top box includes a cable television
electronics box configured to receive an incoming coaxial cable. ;Other examples of set top

boxes include satellite receivers. Other set top boxes or digital appliances may be used,

In the embodiment of FigureFIG. 4, the viewer 116B has a broadband connection to

receive and transmit signaling and a broadband connection to receive the media. .-The medi

A

connection also may be configured to carry in-band signaling in some embodiments. The

connections each may be a virtual circuit, such as a virtual path/virtual connection, or

e ey M e Yy e . - e a

another type of connection.
In this embodiment, the MMS 110A or the MMS 110B providing the media to the

viewer 116B can monitor the broadband connection or connections to the wviewersviewer's

—=

set top box 404, If the MMS 110A or 110B providing the media determines that a quality
of service problem exists with the connection, the MMS can request the switch (not shown)
providing the broadband connection to provide a better quality of service connection.

The streaming system 102B with the viewer 116B and the set top reservation server
402 operates in accordance with the following examples. -Since the ESRP 104 operates as

described in FigureFI1G. 1, its operation will not be restated. -In addition, since the RTSMS
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106 operates according to the description and the examples of FigureFIG. 1, all of its

functionality will not be restated.

the operation of the system of FigureFIG, 4. The SRP 302 can be the SRP of either the
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MMS 110A or the MMS 110B., In addition, the stream caster 304 can be one of many
stream casters on either the MMS 110 or the MMS 110B.

With reference to FiguresEIGS. 4 and 5, in a first example the set top box 404 selects
an event, such as a movie or a live event, to be streamed, and transmits that selection to the

set top reservation server 402. -The set top-bex reservation server 402 selects a provider,
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such as a cable station, that is listed as providing the event. -A request for the event is made
from the set top reservation server 402 to the RTSMS 106 through the packet network 112.

The RTSMS 106 processes the request, determines that the media for the event is
available, and builds a reservation for the media for that viewer 116A. -The RTSMS
transmits the reservation data to the NRP 108.- In addition, the RTSMS transmits the
reservation to the set top box 404, including the reservation number, the media play list,
and the identification of the NRP 108. -In this example, the NRP identification is an IP
address of the NRP 108.

The media player 206 transmits a message to aathe identified IP address of the NRP
108 requesting the media and including the reservation number. -The NRP 108 processes
the reservation data from the RTSMS 106 and the request from the media player 206 to

determine a list of switches that can provide the requested media., The NRP 108 determines

that the MMS 110A and the MMS 110B can provide the requested media.
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The NRP 108 communicates with the SRP 302 of the MMS 110A to determine if
the MMS has the capacity to provide the requested media. -The SRP 302 communicates
with the stream caster 304 to determine if the stream caster is healthy and if itthe stream
caster has the capacity to provide the requested media., The stream caster 304 responds to
the SRP 302 that it can provide the media, and the SRP responds to the NRP 108 that it has
a stream caster 304 that can provide the requested media.

The NRP 108 transmits the reservation data to the SRP 302, and the SRP transmits
the reservation data to the stream caster 304. -The NRP 108 also transmits an IP address of
the stream caster to the media player 206.

The media player 206 transmits a setup message to the stream caster 304. .The setup
message includes the reservation identification and the media identification, and a
presentation identification for the play list. The stream caster 304 acknowledges to the
media player 206, thereby confirming that the reservation was accepted and that the media
will be streamed to the media player.

The media player 206 requests the stream caster 304 to play the media. .The stream
caster 304 transmits the SIB data for the session to the SRP 302, and the SRP formats the
SIB data into a SIB for the setup and transmits the SIB for the setup to the RTSMS 1062.
Meanwhile, the stream caster 304 transmits a play acknowledgment to the media player
206 and streams the media to the media player.

When the media has been streamed, the media player 206 transmits a teardown
message to the stream caster 304. -The stream caster 304 transmits the SIB data for the
teardown to the SRP 302. -The SRP 302 builds the SIB for the teardown and transmits the

SIB to the RTSMS 1062 .. In this example, a teardown acknowledgment is not transmitted
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from the stream caster 304 to the media player 206. -|t should be noted that viewerviewing
events may occur between the time a play acknowledgment is transmitted from the stream
caster 304 to the media player 206, thereby starting the streaming of the media, and the
time the teardown message is transmitted from the media player to the stream caster.

In this example, the setup message, the setup acknowledgement message, and the
teardown message are transmitted between the media player 206 and the stream caster 304
out-of-band for broadband signaling. -These messages are depicted as dashed lines_in FIG.
5 for clarity.

In another example, two media clips are identified in the play list.; For each media
clip identified in the play list, the media player 206 goes through the process identified
between the request for media message and the teardown message. .Thus, the media player

206 weuld—+requestrequests the media, eennectconnects to an IP address of the selected

stream caster, setupsets up, a connection, reguestrequests that the media be played, and

teardowntears down the connection when the media streaming is complete. -For the second

s

media clip in the play list, the media player 206 again weuldrequestrequests, the media,
setupsets up a connection to an IP address of a selected stream caster, reguestrequests that
the media be played, and teardewntears down, the connection when the media streaming is

complete.

Figureln another example, the media player 206 sends an additional setup message

to the same IP address on the stream caster 304, requests that the media be played, and
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tears down the session when the media streaming is complete. In this example; the media

player 206 does not communicate with the NRP 108 after the first media clip is streamed
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to request an identification of an IP address of an MMS from which the second media clip

will be streamed.
FIG, 6 depicts an exemplary embodiment of an RTSMS 106A of the present-

invention. -The RTSMS of FigureFIG, 6 comprises a control manager 602, a reservation

[Formatted: Normal, Indent: First line: 0.5"

manager 604, a presentation cache 606, an order manager 608, a pre-route manager 610, a
resource manager 612, an NRP manager 614, and a detail system 616.

The control manager 602 monitors the status of each subsystem and device within
the RTSMS 106A. -The control manager 602 also monitors the transfer of messages
between subsystems on the RTSMS 106A and the processing of the those messages by
subsystems in the RTSMS. -The control manager 602 generates an alarm upon detection of
an error event.

The control manager 602 also operates security protocols to prevent unauthorized
access to the RTSMS 106A. -The control manager 602 authenticates reservation servers,
portals, and other communication devices that attempt to access, or communicate with, the
RTSMS 106A. -The control manager 602 allows access and communication only from
reservation servers, portals, and other communication devices that are authenticated.

The reservation manager 604 assigns a unique reservation identification, such as a

number, for each requested viewermedia or requested, presentation and publishes to the
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contains wniversakresourcetocators{URLS)thatcontain each having, the reservation aumber
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Theidentification. In this example, the URL also identifies a selected NRP. This reservation
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involved, the stream caster and its associated events, and the customized presentation for
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the viewer. -The reservation manager 604 tracks historical and current reservations that
viewers have placed via the reservation server 114 or other portals.

The presentation cache 606 contains information identifying the presentations that
currently are published and available for viewirg—streaming, This information includes
resource usage, such as bandwidth needed, processing needs, disk space used and required,
and the length of time of the presentation. -This information also includes the list of and
aetual-digitalthe media clips in the presentation, any substitution rules for the presentation,
the locations of the presentation in the streaming system_102, the publishing order and its
associated rules, and the rating of the presentation. The substitution rules allow for
different advertising media to be played based upon the data collected on the viewer
throughout the reservation, routing, and initial session initiation processes. -As described
above, the publishing order specifies, among other things, the sequence that-digital media
is to be streamed.

The order manager 608 receives, stores, and monitors order information that is used
for billing, crediting, and reporting. ~The order manager 608 also manages and controls
access to presentations, including managing access restrictions, such as geographic or age
restrictions.

The pre-route manager 610 determines which NRP can process a reservation based

based-en Where the presentations for the reservation are located.- The pre-route manager

610 can reject a reservation request if an NRP or switch resources are not available, can
schedule or reserve switch resources at the time the reservation request is processed or

accepted, or bind the reservation to a selected NRP. -If the pre-route manager 610 binds to
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reservation to a selected NRP, the pre-route willpuskmanager pushes the reservation data
to the selected NRP.

The resource manager 612 monitors and stores current usage of all resources in the
streaming system 102, for current and future reservation requests, to determine whether a
reservation should be accepted. -These resources include switch capacity, stream caster
capacity, media server capacity, and NRP status.

The NRP manager 614 monitors and stores the state of each NRP in the streaming
system 102 and the communication links between the NRPs and the switches and the

RTSMS. -The NRP manager 614 also controls the updates to themedia routing-aslgerithem,

tables and software and pushes scheduled changes to the NRPs at scheduled times.

The detail system 616 is a repository for the signaling records and logs, state model
and state change data, operational measurements, and alarms that have occurred in the
streaming system 102. -The detail system 616 also holds the SIBs, the NRP logs, and the
media server logs., The detail system 616 is fed by stream casters, media servers, SRPs,
other communication devices in the MMSs, NRPs, and the RTSMS 106A itself.

The detail system 616 generates the billing and reporting records and the
management alarms and events to the billing and reporting system 618. -These records include
the MSDRs whichthat are created by using the reservation number to collate all of the important
information from the SIB records, the reservation record, and the presentation records into
one billable format.

The log data storage and transport subsystem (LDSTS) 620 is a generic utility<

provided on all devices. -The LDSTS 620 manages safe storage of all events on the local

53

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

[Formatted: Font color: Black, Pattern: Clear (White) ]

[Formatted: Font color: Black, Pattern: Clear (White) ]

[Formatted: Font color: Black, Pattern: Clear (White) ]

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

[Formatted: Normal, Indent: First line: 0.5" ]

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

Formatted: Font: Times New Roman, 12 pt, Font color:
Black, Pattern: Clear (White)

SITO Ex. 2021
Page 53 of 63



5

10

15

20

any errors, can allow for a historical pull of data upon communication or device failure,

and-detectdetects gaps in the event records-erdetect, and detects duplicate records being

received from theg same device. ,

FigureFIG. 7 depicts an exemplary embodiment of an NRP of the present invention.

.The NRP 108A of rigureFIG, 7 comprises an NRP control manager 702, a reservation cache

704, a name resolution system 706, a routing engine 708, a switch manager 710, a media
location cache 712, and an NRP LDSTS 714.

The NRP control manager 702 monitors and stores the events and the status of each
subsystem and device within the NRP 108A. The control manager 702 also monitors the
transfer of messages between subsystems on the NRP 108A and the processing of those
messages by subsystems in the NRP. -The control manager 702 generates an alarm upon
detection of an error event.—, The control manager 702 also monitors and stores
configuration changes made from a network operator or another source. —-The control
manager 702 manages the NRP 108A at an aggregate level.

The control manager 702 maintains in memory the total bandwidth used by the
NRP 108A, the total number of active requests, the current not to exceed bandwidth
capacity, the current not to exceed active requests capacity, the current processing capacity,
and the current not to exceed processing capacity. —-The memory enables the NRP 108A
control manager 702 to reject name resolution request, such as a DNS lookup request or a
broadband SIP connection request, when the name resolution request will place the NRP

above the desired thresholds.
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The reservation cache 704 maintains data identifying current and imminent
reservations in the streaming system 102. The reservation data is used to feed the routing
engine 708 and to validate whether a reservation exists.

The name resolution system 706 is the entry point to the routing engine- 708, The-
name resolution system 706 receives the NRP identification signaling in a translatable
protocol and provides the mapping back to replies. —In one embodiment, the name
resolution system 706 receives an NRP host name in a DNS protocol format as the NRP
identification and, after the routing engine 708 has processed the request and an MMS that
can provide the media is located, maps the response as an IP address to the MMS, or a
stream caster on the MMS. —Hewever—theThe name resolution system 706 also ean

reselveresolves NRP identification requests from broadband communication devices.

The routing engine 708 determines whether to accept or to deny a request for media.«
JIf the routing engine 708 accepts the request, the routing engine determines the MMS that
can occur, for example, if the stream caster or its media server on an MMS fails or
otherwise cannot begin or continue streaming the requested media. -Other examples exist.,
The routing engine 708 collects additional information for a connection or a session based
on how the connection or session is established over what initially is provided in the initial
reservation. -For example, if a viewer is connecting via a directly managed broadband
network, the routing engine 708 collects detailed information on the actual logical virtual
path/virtual circuit. -The routing engine 708 can update reservation information or NRP
logs with this additional information and have the updated information transferred to the

RTSMS 106 for future use.
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The switch manager 710 monitors and stores the state of the MMSs and their

communicationscommunication links.— The switch manager 710 also transmits the

reservation data to the MMSs, receives requests from an MMS to reroute a media stream,
and responds to reroute requests.

The media location cache 712 caches presentation information, such as the
identification of the media in a presentation, on what MMS devices the media is located,
the anticipated streaming time of the media, the playing time of streamed media, the
average bandwidth needed to stream media of a presentation, the maximum bandwidth
needed to stream media of a presentation, and the quality of the media encoding. -This
presentation information is used by the routing engine 708 to make routing decisions.

The NRP LDSTS 714 collects event data, such as state change data and reservation
data, from other subsystems of the NRP 108A. -The LDSTS 714 transmits the event data,
including NRP logs, to the RTSMS 106 for billing, reporting, and network management.

FigureFIG. 8 depicts an exemplary embodiment of an ESRP of the present

invention. -The ESRP 104A of FigureFIG, 8 enables a media owner to encode media to
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selected formats and bit rates, establish media rules for media data rights, build
presentations, establish orders having billing and access rights for the presentations, and
make the presentations and their media available on the streaming system 102. .-The ESRP
104A comprises a media owner manager 802, a source manager 804, a media archive 806,
a media rules manager 808, and a distribution controller 810.

The media owner manager 802 determines the access control and authorization
rights of a media owner. -The media owner manager 802 manages the process of building

presentations and publishing them with the media rules and the order rules. The media
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owner manager 802 also stores any changes made by the media owner to any presentation
or meta data for the associated media-.,

The source manager 804 tracks and stores information for the original source of the
media before the media is encoded. ;This function particularly is important for events such
as live events since the source manager 804 identifies the resources, such as ingress stream
casters, needed for the event. -Live events require special handling of the event source
signal and transformation of that signal into media that can be distributed. -The live event
typically is redundantly encoded to ensure that a failure of any subsystem in the ESRP
104A does not impact the media being distributed. -Ingress stream casters are media
receivers that receive the media from an encoding device instead of a disk file.

The media archive 806 stores the encoded media. .-The media archive 806 may store
the media according to an indexing function, such as a voice recognition funetiensfunction,
a face recognition function, a text searching function, or another indexing function.
Indexing functions enable the media to be searched, such as with a browser or a
corresponding search mechanism, so that media can be located easily. -Searches include
capabilities that allow a portion of the media to be played.

The media rules manager 808 tracks the rights and rules associated with the media,
including access rights, viewing rights, billing information, and billing order rules. -The
media rules manager 808 typically obtains information identifying the media from the
media owner. -The media owner is able to change meta data attached to media and have it
distributed. -The meta data is changed on the ESRP 104A and then cached to the RTSMS

106., When a reservation request arrives after the meta data for the media is changed, the
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new meta data is applied to the reservation request. -The media rules manager 808 also
records what meta data was altered for audit trail purposes.

The distribution controller 810 manages the distribution of presentations and media
to appropriate MMSs. -Media storage requirements can range from tens of megabytes to
tens of gigabytes or more., The distribution controller 810 operates in conjunction with the
mass storage of the MMS to migrate media to frequently used stream casters. —The
distribution controller 810 enables less frequently used digital media to be transmitted to

an MMS on demand. -The pre<essdistribution controller 810 also uses caching algorithms

to store or distribute frequently accessed media so that the media may be accessed with a
high quality of service and at a high processing speed.

Those skilled in the art will appreciate the variations from the specific
embodiments disclosed above are contemplated by the invention. -The invention should
not be restricted to the above embodiments, but should be measured by the following

claims.
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