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NEW APPLICATION TRANSMITTAL
(35 U.S.C. § 111 AND 37 CFR § 1.53)

Transmitted herewith for filing is the patent application of

Inventor(s): Charles A. Jennings

For (title): SYSTEM AND METHOD FOR STREAMING MEDIA

1. Type of Application

original

design

plant

divisional

continuation
continuation-in-part (C-1-P)
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2. Benefit of Prior U.S. Application(s) (35 USC 120)

0 The new application being transmitted claims the benefit of prior U.S.
application(s) and enclosed are ADDED PAGES FOR NEW APPLICATION
TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S)
CLAIMED.

CERTIFICATE UNDER 37 C.F.R. § 1.8 and § 1.10
I hereby certify that, on the date shown below, this correspondence is being

deposited with the United States Postal Service in an envelope addressed to Box Patent Application, Commissioner for Patents,
Washington, D.C. 20231 with sufficient postage:

MAILING
37CFR §18 37CF.R §1.10
8  as firstclass mail. X1 as “Express Mail Post Office to Addressee”
EXPRESS MAIL LABEL NO. EL578977424US.
FACSIMILE TRANSMISSION

0 transmitted by facsimile to the Patent gnd Trademark Office.

Chalynda Ragan / January 19, 2001
Name of Depositor Signature Date SITO Ex. 2025
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3. Papers Enclosed Which Are Required For Filing Date Under 37 CFR 1.53(b) (Regular)
or 37 CFR 1.153 (Design) Application

57 Pages of specification
32 Pages of claims

1 Page of abstract

0 Pages of Declaration

(o)}

Sheets of drawings (Figs. 1-6)

X identifying information has been placed on the
back of each sheet of drawings.

(complete the following, if applicable)
) The enclosed drawing(s) are photograph(s), and there is also attached a

“PETITION TO ACCEPT PHOTOGRAPH(S) AS DRAWING(S).” 37
C.FR. 1.84(b).

b

Additional papers enclosed

Preliminary Amendment

Information Disclosure Statement (37 CFR 1.98)

Form PTO-1449 (Modified) and ___ cited references

Citations

Declaration of Biological Deposit

Submission of ‘Sequence Listing,” computer readable copy and/or amendment
pertaining thereto for biotechnology invention containing nucleotide and/or amino
acid sequence.

Authorization of Attorney(s) to Accept and Follow Instructions from
Representative

Special Comments

Pre-addressed postal card

Power of Attorney by Assignee of Entire Interest

Request and Certification To Opt Out Of Publication Under 35 U.S.C.

122(b)(2)(B)(1)

QaoaaaaQ

XAQMQ 0

s. Declaration or oath
m) Enclosed

executed by (check all applicable boxes)

O inventor(s).
a legal representative of inventor(s). 37 CFR 1.42 or 1.43
m joint inventor or person showing a proprietary interest on behalf of

inventor who refused to sign or cannot be reached.
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O this is the petition required by 37 C.F.R. § 147 and the statement =~ "\, %";
required by 37 C.F.R. § 147 is attached. ZE_%:
=0
o=
X  Not Enclosed o =
E3) Application is made by a person authorized under 37 CFR 1.41(c) on
behalf of all the above-named inventor(s). (The declaration or oath, along
with the surcharge required by 37 CFR 1.16(¢), can be filed subsequently.)
6. Assignment
O An assignment of the invention to
0 as filed on and recorded ,
reel frame
O is attached.
will follow.
a A separate Recordation Form Cover Sheet or Form PTO-1619 is attached.
7. Fee Calculation (37 CFR 1.16)
A. Regular Application
CLAIMS AS FILED
Number filed Number Rate Basic Fee
Extra 37 CFR 1.16(a)
$710.00
Total Claims
(37 CFR 1.16(¢)) 147 - 20 x $ 18.00 2,646.00
Independent Claims
(37 CFR 1.16(b)) 17 -3 x § 80.00 1,360.00
Multiple dependent claim(s), if any (37
CFR 1.16(d)) 0 x $260.00 .00
a Amendment canceling extra claims enclosed.
O Amendment deleting multiple-dependencies enclosed.
0 Fee for extra claims is not being paid at this time.
Filing Fee Calculation $ 4.716.00
8. Small Entity Statement(s)
E3| This is a filing by a small entity under 37 CFR 1.27.
Filing Fee Calculation (50% of A, B, or C above) $ 2.358.00
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9. Fee Payment Being Made At This Time

PTO

09/766519
Hglll

I

/01

m) Not Enclosed

) No filing fee is to be paid at this time.

jc841 U.s
01/1

[

X Enclosed

X basic filing fee $ 2.358.00
a recording assignment

($40.00; 37 CFR 1.21(h)) (See attached)

Recordation Form Cover Sheet or Form PTO-1619 §
O petition fee for filing by other than all the

inventors or person on behalf of the inventor

where inventor refused to sign or cannot

be reached ($130.00; 37 CFR 1.47 and

1.17(h)) $
a for processing an application with a

specification in a non-English language.

($130.00; 37 CFR 1.52(d) and 1.17(k)) $

processing and retention fee

($130.00; 37 CFR 1.53(d) and 1.21(1) $

fee for international-type search report

($40.00; 37 CFR 1.21(e)) $

Total fees enclosed : $ 2.358.00

10.  Method of Payment of Fees

X Check(s) in the amount(s) of $ 2.358.00

m Charge Account No. 12-0600 in the amount of $
A duplicate of this transmittal is attached.

11.  Authorization to Charge Additional Fees

X The Commissioner is hereby authorized to charge the following additional fees by
this paper and during the entire pendency of this application to Account No. 12-

0600.

] 37 CFR 1.16(a), (f) or (g) (filing fees).

X 37 CFR 1.16(b), (c) and (d) (presentation of extra claims).

) 37 CFR 1.16(e) (surcharge for filing the basic filing fee and/or declaration
on a date later than the filing date of the application).

a 37 CFR 1.17 (application processing fees).

| 37 CFR 1.18 (issue fee at or before mailing of Notice of Allowance,

pursuant to 37 CFR 1.311(b)).
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12.  Instructions As To Overpayment

X credit Account No. 12-0600.
m) refund.

13.  Incorporation by reference of added pages
) Plus Added Pages For New Application Transmittal Where Benefit Of Prior U.S.
Application(s) Claimed
Number of pages added

a Plus Added Pages For Papers Referred To In Item 4 Above
Number of pages added

a Plus "Assignment Cover Letter Accompanying New Application”
Number of pages added

14. X Statement Where No Further Pages Added
X This transmittal ends with this page.
Respectfully submitted,

LATHROP & GAGE, L.C.

2345 Grand Boulevard, Suite 2800
Kansas City, Missouri 64108

Tel: (816) 460-5848

Fax: (816) 292-2001

ATTORNEY OF RECORD

JMS/wlp/856195.1
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Approved for use through 10/31/2002. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

REQUEST AND CERTIFICATION | Inventor(s) Charles A. Jennings

PU;EIC?: %83{135 ER Title | System And Method For Streaming Media

35 U.S.C. 122(b)(2)(B)(i) Atty Docket Number 389175

15

A

| hereby certify that the invention disclosed in the attached application has not and i

will not be the subject of an application filed in another country, or under a
multilateral agreement, that requires publication at eighteen months after filing. |
hereby request that the attached application not be published under 35 U.S.C.
122(b).

Date Signatu

James M. Stipek

uszji
01/19/01

AT

Typed or printed hame

This request must be signed in compliance with 37 CFR 1.33(b) and submitted with
the application upon filing.

Applicant may rescind this nonpublication request at any time. If applicant rescinds a
request that an application not be published under 35 U.S.C. 122(b), the application
will be scheduled for publication at eighteen months from the earliest claimed filing
date for which a benefit is claimed.

If applicant subsequently files an application directed to the invention disclosed in the
attached application in another country, or under a multilateral international
agreement, that requires publication of applications eighteen months after filing, the
applicant must notify the United States Patent and Trademark Office of such filing
within forty-five (45) days after the date of the filing of such foreign or international
application. Failure to do so will result in abandonment of this application (35
U.S.C. 122(b)(2)(B)(iii)).

Burden Hour Statement: This collection of information is required by 37 CFR 1.213(a). The information is used by the public to request that an application not be
published under 35 U.S.C. 122(b) (and the PTO to process that request). Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This form is estimated to take 6
minutes to complete. This time will vary depending upon the needs of the individual case. Any comments on the amount of time you are required to complete this form
should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SENT TO: Assistant Commissioner for Patents, Washington, DC 20231.

862170.1
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CERTIFICATE OF MAILING BY “EXPRESS MAIL” (3“7 CFR 1.10) Matter No.
Applicant(s): Charles A. Jennings 389175
Serial No. Filing Date Examiner Group Art U%it
Not Yet Assigned Filed Herewith Not Yet Assigned Not Yet Assig;&é@ ‘

0
Invention: System and Method for Streaming Media S

I hereby certify that this New Application Transmittal (5 pages, in duplicate); a New Patent ki
Application (57 pages of specification, 32 pages of claims, 1 page of abstract, and 6 sheets of
drawings, (Figs. 1-6)); a Request And Certification To Opt Out Of Publication Under 35
U.S.C. 122(b)(2)(B)(i) (1 page); a check in the amount of $2,358.00; authorization to charge
additional fees which may be required, or credit any overpayment, to Deposit Account No.
21-0600; a Certificate of Mailing by Express Mail Post Office to Addressee (1 page); and a
pre-addressed postcard are being deposited with the U.S. Postal Service under 37 CFR 1.10

in an envelope addressed to: Box Patent Application, Commissioner for Patents, Washington,
D.C. 20231 on this day of January, 2001.

Chalynda Ragan

(Typed or Printed Name of person Mailing Correspondence)

Express Mail No. EL 578977424US

(“Express Mail” Mailing Label Number)
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SYSTEM AND METHOD FOR STREAMING MEDIA

Field of the Invention

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

Background of the Invention

Real time transport of audio, video, and other data commonly referred to
as “media” may be manipulated and rendered using computers and/or digital appliances,
such as a set top box. A digital appliance is a horizontal product based on electronics
technology that performs functions and uses a computer and/or a telecommunication
network or other computer network to access, retrieve, interact with, report, and/or handle
media or other information.

As computers and compu_fer based appliances gain in popularity, the
demand for digital media streaming services also inc;eases. This occurs because digital
media streaming can be used to create enhanced consumer and business services. For
example, a manufacturer of a refrigerator may install a digital appliance that connects the
refrigerator’s digital appliance to the Internet. A consumer can use the digital 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’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
requested instead of waiting for a delayed download of the complete media and a

subsequent playing of the media by the digital appliance.

1 SITO Ex. 2025
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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.

Summary 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,

2 SITO Ex. 2025
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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 th_e reservation identification using the valid reservation
identification, and, if validated, streams to the viewer at least some media for a
presentation identified by the 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.

3 SITO Ex. 2025
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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 having a reservation identification and the media identification.
The management system receives at leést 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

4 SITO Ex. 2025
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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 processdr. 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 presentaﬁon, and, if
so configured, the reservation data 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
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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 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.

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

6 SITO Ex. 2025
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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 direct;:d to variations, modifications,
and additions of the above.

Brief Description of the Drawings

Figure 1 is a block diagram of a streaming system in accordance with an
embodiment of the present invention.

Figure 2 is a block diagram of a streaming system using in-band signaling
in accordance with an embodiment of the present invention.

Figure 3 is a sequence chart depicting in-band signaling in a streaming
system in accordance with an embodiment of the present invention.

Figure 4 is a block diagram of a streaming system using out-of-band
signaling in accordance with an embodiment of the present invention.

Figure 5 is a sequence chart depicting out-of-band signaling in a streaming
system in accordance with an embodiment of the present invention.

Figure 6 is a block diagram of an expanded> real time streaming

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

7 : SITO Ex. 2025
Page 20 of 103



.

e

B 55 L R

.ae

i~

nﬁm

"iim

3

i

T

10

15

20

Detailed Description

Media streaming, both live and on-demand, provides the optimal
environment for viewers to experience multimedia by establishing a logical, one-to-one
connection between the media and the audience (a “session”). 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 apd/or a broadband connection. For
sirnplicity; 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 media owner’s rights and
distribution criteria, real time audience event reporting, and session detail accounting and

traceability.
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The system of the present invention uses a reservation identification to
track media streaming throughout the network. A reservation identification, such as a
reservation number, is assigned to a request for media. All communication devices in the
network use the reservation identification to provide services for the media. Records
later are produced and collated with the reservation 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.

The system of the present invention uses a reservation state model (“state
model”). The state model tracks the progress of a viewer request across several different
devices and processes to enable the viewer to receive a quality presentation of media.
The state model allows a d‘ata collection process to occur from the time a request for
media is processed and a 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.

9 SITO Ex. 2025
Page 22 of 103



ol o B

2

7 o Ry g

e i T

10

15

20

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 rmodel 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 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

10 SITO Ex. 2025
Page 23 of 103



T

pery e

R R

R

sean s

o

ceuean,

E RN

10y

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 signaling that can be transmitted in-band in
a streaming session or out of band in a signaling session. The signaling may comprise a
client’s information, such as a digital media player type, the desired data communication
rate, whether the media stream is to be transported over a broadband connection or in-
band, and/or whether the media 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 protocol (RTP), session
initiation protocol (SIP), and the International Telecommunications Unidn (ITU) H.323
series protocols.

Signaling and signaling sessions are used to transport reservation requests
and other signaling messages. The term “signaling” when used with “session” herein
means the transmission and/or reception of signaling to or from a viewer or a device in
the streaming system. Signaling may include a viewer’s choices of content selection,
desired communication speed, desired digital media format, and statistical data on one or

more simultaneous streaming sessions. A signaling session typically is associated with
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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 (LANs), 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 devices. The term “streaming session” as used herein
means the transmission of media over a packet based network to a viewer or to another
communication device. For example, a streaming session can carry media to a set top
box for display on one or more televisions or to a media player associated with a web
browser.

The 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 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.
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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.

Figure 1 depicts an exemplary embodiment of a streaming system of the
present invention. The streaming system 102 of Figure 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 the NRP 108,
the 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
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system 102. The ESRP 104 allows each media 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. The media list and the media rules that
govern the transmission of the media list are called a presentation. The presentation
includes the media name(s), the media rules provided by the media owners, 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.

The ESRP 104 also allows a media owner and/or a publishing agent of the
owner (hereafter “media owner™”) 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. For 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 media 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
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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, or substitutions on the 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 media 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 settlement rules
governing the presentation are 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 transmit the media identified in the presentation to one or more switches,
such as the MMS 110, according to one or more media rules 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 Figure 1 for clarity.
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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 reside. The RTSMS
106 receives the media list, the media rules, the presentation identification, and any
associated orders for the presentation for the ESRP 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
is a request for media.

The RTSMS 106 processes the signaling to determine if the requested
media is available in a presentation and if the presentation has restrictions applied by the
media owner and/or network operator and locates an NRP 108 within the streaming
system 102 that is capable of processing the viewer’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 (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 Network’s Real Player would require a

SMIL file based play lists, and the play list would be formatted as such.
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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
customized play list. In one embodiment, a separate URL identifies each name on a play
list for a presentation, and the reservation has a unique reservation number that is located
in each URL. The URLSs are transmitted to the viewer 116 or 118 using the play list, 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 fesources, 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
108. These tables and the associated data stored by the RTSMS 106 eﬁable the NRPs
108 to determine a switch, such as the MMS 110, that can provide the requested media to
a viewer 116 and 118.

The RTSMS 106 collects state model data from all NRPs and switches in
the streaming system 102, including the NRP 108 and the MMS 110. The state model
data identifies a viewer using a reservation, identifies the switch from which it is
streamed, identifies the media that is streamed, the duration the media is streamed, and

other state changes in the streaming, such as whether a stream is paused, canceled,
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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 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 one or more media servers on one or more stream casters, one or
more NRPs, one or more MMSs, one or more reservation servers, and one or more
ESRPs.

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 a collated view of log and state model data. The RTSMS 106 creates an
MSDR for every reservation by obtaining information from the reservation order log, the
MMS 110 logs, and the NRP 108. This is accomplished using the unique reservation
identification that is contained in every log and billing data file. The MSDR represents
the billable event record that will be used for revenue settlement 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,
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and billing data for a single viewer 116 or 118 may come from more than one NRP,
more than one MMS, and more than one ESRP.

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. 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 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 the viewer is between the ages of 18-25, the RTSMS 106 may
dynamica.lly 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.
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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.

The RTSMS 106 provides reporting capabilities. The reports include near
real-time reports of what media is streamed and the associated statistical information,
including demographics on the entire network. The RTSMS 106 provides network
management capabilities, including operational measurement collection, threshold
alarming, and trend analysis.

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 MMS 110, to upgrade configurations, or to provide other maintenance,
such as to execute functions specifying capacity to be used, to identify when switch
components will be taken out of service for maintenance, to create new products or
services for use by the a media owner, and to issue test presentations to specific media

servers on an MMS.
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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 billing information associated with each streaming session. The RTSMS 106
combines the information in the SIB 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 to reservation
number to collate all SIBs for that presentation or streaming event into the MSDR. The
MSDR therefore represents 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 or
refusal, including identification of switches streaming media and the associated session
data. The 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
Figure 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 Figure 1 for clarity.
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The NRP 108 receives a request from a viewer 116 and 118 and processes
the request. The request contains the identification of NRP to which it is sent, and the
reservation identification generated by the RTSMS 106. For example, the NRP 108
reservation may be an NRP host name or an NRP IP address, and the reservation

5 identification may be a reservation number.

The NRP 108 processes the request and compiles a list of switches that
may be able to provide the requested media to the requesting viewer 116 or 118. The
NRP 108 identifies in order, and attempts to select, a switch based on network

distribution rules. For example, the network supplier can choose to route on the best

g2

10 possible quality of service that can provided to the viewer 116 or 118, to route on

e

i B

geographic factors, the time of day, the day of the week, the day of the year, or the access

provider, or to route on overall network conditions.

e

The NRP 108 communicates with the switches starting with the best-

2 identified switches to determine which switch, if any, can provide the requested media.

15 The NRP 108 transmits to the viewer 116 or 118 an IP address of the switch that can

B E R

provide the requested media.
In one embodiment, a request is sent from the viewer 116 or 118 to the
NRP 108 for each media clip on the play list. Thus, the NRP 108 must determine a
switch that can stream the particular media clip of the play list to the viewer 116 or 118
20  separately for each 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.
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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 detefmination 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 receives and processes signaling from each MMS and each
other 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 second switch.

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
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116 or 118, including which switch or switches streamed media to the viewer, the time
each media request is sent to each 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 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 session is configurable. In one embodiment, the period is every five minutes.
Another 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 caster in the MMS to which the viewer will connect for a session. Other

protocols, such as SIP or H.323, may be used.
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One or more NRP devices may exist in the streaming system 102. One
NRP is depicted in Figure 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 stream 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 processes 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’s media server.
The MMS 110 can transmit this data to the NRP 108.

If a stream caster, a media server on. the stream caster, or another
communication device 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 are not
recognizable by the viewer 116 and 118.

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
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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.

If 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 the viewer 116 or 118 within a configurable period of time, the MMS
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110 will stream the media to the viewer. If the viewer 116 or 118 does not transmit the

valid reservation number to the MMS 110 for that presentation, 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

5  request from the viewer 116 or 118, and a session will not be initiated, but the rejection is
transmitted to the RTSMS 106.

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

"?f 10 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
;ﬁ presentation identification, the packet data path for each session, the equipment used for
E the streaming, and/or viewing events, such as a pause or rewind. One or more of the
gj previous items may be used or not used in the SIB. If more than one stream caster or
;:: 15 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 viewing event occurs, such as a pause, stop, rewind,
forward, or error. In one embodiment, the period is configured at five minutes. Other

20  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 Figure 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 reservation 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 sel.'ver 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 Figure 1 is authorized

to transmit messages to the RTSMS 106.

L]
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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 viewers or in-band based viewers. For example, the viewers 116 and
118 may have a 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 play media that is streamed to the viewers. In addition, the viewers
116 and 118 may have a set top box or another digital appliance configured to play media
streamed from a cable television provider, a digital satellite provider, or another type of
provider.

In some embodiments, the NRP 108 requests the MMS 110 to provide a
media clip. In this embodiment, if the MMS 110 can provide the reqﬁested media clip,
the MMS responds to the NRP 108 that it can provide the requested media clip. The
NRP 108 transmits a message to the viewer identifying the MMS 110 as providing the
media clip. The viewer 116 initiates a session or a connec'tion 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
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requested media clips before the session or connection is terminated. In another instance,
the viewer 116 or 118 transmits 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
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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 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 subsequent 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.
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The streaming system 102 of Figure 1 operates as follows. In a first
example, a media owner generates a presentation with an order that is placed on the
ESRP 104. The 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 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, é.nd the advertising owner is to be credited for the remaining 20%. The
media 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. When 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 within the

network and the order may request addition viewer billing information, such as a credit
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card for a pay per view event or a subscription password to be supplied for billing
authorization. The RTSMS 106 determines if the presentation contains media rules that
require a statistical identification of the viewer. If required by the media rules, the, the
RTSMS 106 collects the statistical information.

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. The reservation also includes the presentation identification,
including the customized play list of the presentation. The 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 with each
entry on the play list having the host name of the NRP, the reservation number, and the
presentation identification.

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 108 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
media rules. In this example, the NRP 108 determines, based on load balancing factors
and network distribution rules, that the MMS 110 is the best selection to provide the

presentation.
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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 viewing events, such as a pause, a
forward, a 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.

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 and transmits the state model data to the RTSMS 106.
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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 a 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 requests media and receives a
reservation from the RTSMS 106 to view a presentation. The preséntation 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 a 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.

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
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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 stores information in a state model identifying the MMS
110 as providing the presentation. This information is transmitted in an NRP log to the
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 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 viewing events occur, such as a stop, a pause, a forward, or a rewind. Also, when
the presentation streaming is complete and the session is terminated, the MMS 110
transmits an SIB to the RTSMS 106.

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.

In this example, the RTSMS 106 collates all of the SIBs into an MSDR.

The MSDR then can be used to provide billing records to billing entities according to
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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 106. The NRP 108 compiles a list of switches, including the MMS 110, that can
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 presentation to the viewer 116, an
error occurs, and the MMS is not able to continue streaming the presentation to the
viewer. The MMS 110 notifies the NRP 108 that it cannot continue streaming the
presentation to the viewer 116.

The NRP 108 determines that the session for the presentation must be re-
routed and communicates with a second MMS identified on the list of switches capable
of providing the presentation (see Figure 2 or Figure 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 second MMS.
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The session is routed to the second MMS. The second MMS provides the
rest of the presentation to the viewer 116. When the presentation is provided, the session
is terminated by the viewer 116. The second MMS notifies the NRP 108 that the
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 presentation
was streaming, during any viewing events, and when the stream caster failed and the
session was routed to the second MMS. Likewise, the second MMS transmitted SIBs to
the RTSMS 106 when the session was routed to the second MMS and the second MMS
started streaming the media for the presentation, during the configurable period of time
while the presentation was streaming, when any viewing events occurred, and when the
session was terminated. Each of the 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 second MMS when the respective MMSs provided.
the media streaming for the presentation.

The RTSMS 106 receives the SIBs from the MMS 110 and the second
MMS. The RTSMS 106 collates the SIBs to create an MSDR using the reservation
number identified in each SIB. The MSDR then can be used for settlement purposes.

In another example, the viewer 118 requests access to 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
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
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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. The media locator request identifies the play list
reservation 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 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 medié clip identified on the play list to the viewer 118.

In this example, when the viewer 118 has received all of the media for the
first media clip, the viewer terminates the streaming session by initiating a tear down
message. This may occur, for example, when the next media clip on the play list requires
a different media server type.

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 the 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
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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 Figures 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 second MMS streams the second media clip in the play list for .the
presentation to the viewer 118. When the streaming for the second media clip is
complete, the viewer 118 terminates the session. The second 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
second MMS to create an MSDR. The MSDR can be used for billing records and other
settlement purposes.

Figure 2 depicts an exemplary embodiment of a streaming system of the

present invention configured to transmit media and signaling in band. The streaming
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system 102A of Figure 2 comprises an ESRP 104, an RTSMS 106, and an NRP 108, all
of which are the same as those described in Figure 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 Figure 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 Figure 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 Figure 1. However, the web reservation server 202 is
configured to 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, transfer, and receive data across the packet network 120. The browsér 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 bfowser and the
Netscape Navigator brand browser.

The media player 206 is the system 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 viewing events, such as a pause, a stop, a forward, or a rewind.

Examples of a media player include Real Network Real Player, Microsoft Media, Apple
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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

5  operates as described in Figure 1, its operation will not be restated. In addition, since the
RTSMS 106 operates according to the description and the examples of Figure 1, all of its
functionality will not be restated.

In addition, the sequence charts of Figure 3 will be referenced to describe
the operation of the system Figure 2. The SRP 302 can be the SRP of either the MMS

10  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 Figures 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, operates on a URL identified in the locator bar, or otherwise selects an

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

A request for the 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 for the presentation is available, and builds a

20  reservation for the presentation for that viewer 116A.

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
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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
media name, which includes the reservation number. The NRP 108 processes the
reservation data from the RTSMS 106 and the message 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 the 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 SRP
302 also provides to the NRP 108 an IP address for the stream caster 304.

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.

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.
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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. 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 106. In this example, a teardown acknowledgment is
not transmitted from the stream caster 304 to the media player 206. It should be noted
that viewing 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 Figure 3 for clarity.

In another example, two media clips are identified in a 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 requests the media, connects to an IP address of the selected stream
caster, sets up a session, requests that the media be played, and tears down the session

when the media streaming is complete. For the second media clip in the play list, the
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media player 206 again requests the media, sets up a session to an IP address of a selected
stream caster, réquests that the media be played, and tears down the session when the
media streaming is complete.

In 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 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 to request an identification of an IP address of an MMS from
which the second media clip will be streamed.

Figure 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 packef network 112, and the packet
network 120 of Figure 1. In addition, the streaming system 102B uses the same MMS
110A, MMS 102B, and the media player 206 of Figure 2 although, the media player 206
is configured to operate in a broadband environment. In addition, the streaming system
102B comprises 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 Figure 1. However, the set top reservation server 402 is
configured in 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
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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 Figure 4, the viewer 116B has a broadband
connection to receive and transmit signaling and a broadband connection to receive the
media. The media 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 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 fhe
viewer’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 Figure 1, its operation will not be restated. In
addition, since the RTSMS 106 operates according to the description and the examples of
Figure 1, all of its functionality will not be restated.

In addition, the sequence charts of Figure 5 will be referenced to describe
the operation of the system of Figure 4. 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.
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With reference to Figures 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 reservation server 402 selects
a provider, 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 iﬂentiﬁcation is an
IP address of the NRP 108.

The media player 206 transmits a message to the 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 média. 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 the stream caster has the capacity to provide the requested media. The stream caster
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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 [P
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 from the stream caster 304 to the media player 206. It should be noted
that viewing 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
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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 Figure 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 requests the media, connects to an IP address of the selected stream
caster, sets up a connection, requests that the media be played, and tears down the
connection when the media streaming is complete. For the second media clip in the play
list, the media player 206 again requests the media, sets up a connection to an IP address
of a selected stream caster, requests that the media be played, and tears down the
connection when the media streaming is complete.

In 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 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 to request an identification of an IP address of an MMS from
which the second media clip will be streamed.

Figure 6 depicts an exemplary embodiment of an RTSMS 106A of the

present invention. The RTSMS of Figure 6 comprises a control manager 602, a
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reservation 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 media or requested presentation and publishes to the
viewer the reservation. In one embodiment, the reservation comprises a play list that
contains URLs each having the reservation identification. In this example, the URL also
identifies a selected NRP. This reservation number serves to tie together the individual
viewing experience to the actual media player involved, the stream caster and its
associated events, and the customized presentation for the viewer. The reservation
manager 604 tracks historical and current reservations that viewers have placed via the

reservation server 114 or other portals.
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The presentation cache 606 contains information identifying the
presentations that currently are published and available for 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 the 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
media is to be streamed.

The order manager 608 receives, stores, and monitors order infox_‘mation
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 on resources available to the NRP, the switches communicating with
that NRP, and 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 reservation to a selected NRP, the pre-route manager pushes the

reservation data to the selected NRP.
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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 media routing 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 héve
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 that 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 billablelformat.

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 device, monitors real time data transmissions for failures, alerts the RTSMS 106A

of any errors, can allow for a historical pull of data upon communication or device
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invention. The NRP 108A of Figure 7 cemprises an NRP control manager 702, a

5 reservation cache~704, a name resolution system 706, a routing engine 708, a switch

'
s /i

—Manager710;-amedia Iocation cache 712; and an NRP EDSTES-714

:\:@ ka

status of each subsystem and device within the NRP 108A. The co manager 702

anager monitors and s O,I'eS

= 10

i3

i7 O~ monitors and_stores configuration changes made from a network operator or another
5 fitrol manager 702 manages the NRP 108A at an aggregate level~

sz,

>

15 by the NRP 108A, the total number of active requests, the current-fiot to exceed

e

T

bandwidth capacity, the current not to exceed active-fequests capacity, the current
processing capacity, and the current not-to exceed processing capacity. The memory
0~ enables the NRP 108A cmt(anwgero 702 to reject name resolution request, such as a
DNS loo preque4 a broadband SIP connection request, when the name resolution
20 W
ﬂ} o i intai identifying currem

treaming system 102. The
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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 N ost name in a DNS protocol format as the

(XS NRP identification and, after the outing 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. The name resolution system 706 also resolves

identificafion requests from broadband commmlicatm

Cherouting engine 708 determines-whether 10 accept orto~deny-a-req
_ Kal
E 10 for media. If the routing engine 708 accepts the request, the routing engine detérmines
7 the MMS that can provide the requested media. The routing engipe” 708 can reroute a
media request. This can occur, for example, if the stream casfer or its media server on an
MMS fails or otherwise cannot begin or continue stfeaming the requested media. Other

=0 examples exist. The routing engine 708 coflects additional information for a connection

15  or a session based on how the conméction or session is established over what initially is

b L B g

provided in the initial reservation. For example, if a viewer is connecting via a directly
managed broadband mé€twork, the routing engine 708 collects detailed information on the
actual logical irtual path/virtual circuit. The routing engine 708 can update reservation
inforppdtion or NRP logs with this additional information and have the updated

20 ormatiomrtfansierred to the R1SMS 106 for Tuture-use-

¢@> N %Zh&sx@teh—managenﬂ@—meﬂtorfam& the state of the MMSs amd
G

their comm
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the MMSs, receives requests from an MMS to reroute a media stream, and responds to

reroute requests.
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identification of the media in a presentation, on what MMS devices

I Figure—8—deprcts—an—exemplary—embodiment_of an ESRP-ef-the-present
5 w Laro
i3

invention. The ESRP 104A of Figure 8 enables a media owner to encede media to

15 selected formats and bit rates, establish media rules for media data rights, build
Ex 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-mediarules-manager-$08;-and-a-distribution-eontrotter-§10.
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source of the media before the media is encoded. This function partieularly is important

5 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
O sform;

the event source signal and ation of that signal into media that can be

distributed. The live \Ktypically is redundantly encoded to ensure that a failure of any

of a-disk-fite—

LN

s may store the media according to an indexing function, such as a

sem.

function, a face recognition function, a text searching ction, or another indexing

15 o function. Indexing functions enable the média to be searched, such as with a browser or a
corresponding search hm:media can be located easily. Searches include
both k y/v‘%bjecti:;xes that are text based and streaming media search capabilities

w_a portion-of the-media-to-be-played——

[ R

pros

20 _ 1 ta; 1 ights;-viewingrights;-billing-information, and billing order-
__rules. The media rule

* from the media o
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0O records wnat me afa was altered for audi

qu e-distribution-coptreller-8+t0-manares-the-distribution of presentations
and media to appropriate MMSs. Media storage requirements can rangg from tens of
megabytes to tens of gigabytes or more. The distribution eontroller 810 operates in
conjunction with the mass storage of the MMS to migrate media to frequently used
stream casters. The distribution-echtroller 810 enables less frequently used digital media
to be transmitted to"an MMS on demand. The distribution controller 810 also uses
caching algorithms to store or distribute frequently accessed media so that the media may
be accessed with-a-highquatityof-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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Claims

What is claimed is:

1. A system for streaming media comprising:

a media switch configured to receive reservation data for a request for
media and to receive a reservation identification, to process the
reservation identification and the reservation data to determine if the

5 reservation identification is valid, and, if valid, to stream at least
partially the media for the request;

a routing processor configured to receive the reservation data, to

e

determine if the media switch can stream media for the request, and

i

oo

to transmit the reservation data to the media switch if the media

e

B s,

E-m’}ﬂ

1y

10 switch is able, at least initially, to stream media for the request; and

o e

a management system configured to receive the request for media, to build

a reservation having the reservation data for the request, and to

A

P

transmit the reservation data to the routing processor.

i

T

nten

2. The system of claim 1 wherein the request is generated from a
viewer to the management system and wherein:

the management system further is configured to transmit the reservation,

including the reservation identification, to the viewer; and

5 the media switch is configured to receive the reservation identification
from the viewer for validation and, upon validation, to stream the

media for the request to the viewer.
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3. The system of claim 2 wherein the viewer comprises a browser.
4. The system of claim 2 wherein the viewer comprises a set top box.

*5.  The system of claim 2 wherein the viewer comprises a media player
configured to play the media streamed from the media switch.

6. The system of claim 1 further comprising a reservation system
configured to receive the request for media, to transmit the request to the management
system, and to receive the reservation from the management system in response thereto.

7.  The system of claim 6 wherein the reservation system comprises a
web reservation server.

8.  The system of claim 6 wherein the reservation system comprises a
set top reservation server.

9. The system of claim 1 further comprising a service processor

configured to receive the media and to distribute the media to the media switch.

10. The system of claim 1 wherein the service procéssor further is
configured to receive the media and at least one media associated media rule and to

distribute the media to the media switch according to the media rule.

11. The system of claim 1 further comprising a packet network through
which the media switch, the routing processor, and the management system communicate

with each other.

59 SITO Ex. 2025
Page 72 of 103



e,

-

PEr

g o

un .onn

TOEET T T

qen

i3 i

m
i

12. The system of claim 1 further comprising a packet network through
which the request for media is received by the management system and the reservation

identification is received by the media switch.

13. The system of claim 1 further comprising a packet network through

which the reservation identification is received by the media switch.

14. The system of claim 1 wherein the management system further is
configured to transmit the reservation identification to a media requestor, and the media
requestor further is configured to transmit the reservation identification to the media

switch for validation.
15. The system of claim 14 wherein the media requestor is a viewer.

.16. The system of claim 1 wherein the media switch, the routing
processor, and the management system identify the media for the request using the

reservation identification.

17. The system of claim 1 wherein:

the media switch is configured to transmit at least one information block
to the management system identifying the streamed media; and

the management system is configured to use the information block to

create a detail record.

18. The system of claim 1 wherein the media switch is configured to
transmit a plurality of information blocks to the management system identifying the
media streaming, each information block identifying the reservation identification for the

media streaming.
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19. The system of claim 1 wherein the management system is configured
to receive a plurality of information blocks identifying media streaming, each information
block identifying the reservation identification for the media streaming, and to use the
reservation identification in each information block to create a detail record that

5  represents collated data from each information block.

20. The system of claim 1 further comprising a second media switch

configured to stream the media for the request if the media switch fails.

21. The system of claim 20 wherein the second media switch identifies

5 the media for the request using the reservation identification.

hiod . . . . .
s 22. The system of claim 20 wherein the second media switch is
)

3} configured to transmit a plurality of information blocks to the management system
T identifying the media streaming, each information block identifying the reservation
i identification for the media streaming.

= 23. The system of claim 1 wherein the media comprises a media clip.

= 24. The system of claim 1 wherein the media comprises a plurality of

media clips.

25. The system of claim 1 wherein the media comprises at least a portion

of a media clip.

26. The system of claim 1 wherein the media comprises a presentation.

27. The system of claim 1 wherein the media comprises at least a portion

of a presentation.
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28. The system of claim 1 wherein the reservation identification
comprises a reservation number.

29. The system of claim 1 wherein the media switch address comprises
an internet protocol address.

30. The system of claim 1 wherein the routing processor identification
comprises at least one member of a group comprising a host name and an internet
protocol address.

31. The system of claim 1 wherein the media switch is configured to
communicate signaling with a viewer in-band.

32. The system of claim 1 wherein the media switch is configured to
communicate signaling with a viewer out-of-band.

33. The system of claim 1 wherein the media switch is configured to
communicate signaling with a viewer in-band and out-of-band.

34. The system of claim 1 wherein the media switch records states for a

reservation state model, the states comprising at least one member of a group comprising

a setup for a session, a session tear down, and a viewing event, the state model

identifying the reservation identification.

35. The system of claim 34 wherein the session comprises at least one

member of a group comprising an internet protocol session and a broadband connection.

36. The system of claim 1 wherein the routing processor records states

for a reservation state model, the states comprising at least one member of a group
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comprising a session initiation, a session termination, and an identification of the media

switch streaming the media, the state model identifying the reservation identification.

37. The system of claim 36 wherein the session comprises at least one

member of a group comprising an internet protocol session and a broadband connection.

38. The system of claim 1 wherein the management system further is
configured to collect statistical information.

39. The system of claim 38 further comprising a reservation server
configured to gather the statistical information and wherein the management system is
configured to instruct the reservation server to gather the statistical information, to

receive the statistical information via the reservation server.

40. The system of claim, 38 wherein the management system further is
configured to dynamically generate an identification of media to be generated with the

requested media based upon the statistical information.

41. The system of claim 1 wherein the routing processor uses a domain

name system protocol to communicate with a viewer.

42. The system of claim 1 wherein the media switch comprises a stream

routing processor configured to process signaling received from the routing processor.

43. The system of claim 1 wherein the media switch comprises a stream

caster configured to stream the media.

44. The system of claim 1 wherein the media switch comprises a stream

caster configured process in-band signaling.

63

SITO Ex. 2025

Page 76 of 103



Lerer,

[—
[

= 0

§
b

g o] T

pzny anu

T o e

i

0 i

T

45. A system for streaming media to a viewer for a request for media

comprising:

a media switch configured to receive from the viewer at a media switch
address a reservation identification and a presentation identification,
to receive reservation data having a valid reservation identification,
to validate the reservation identification using the valid reservation
identification, and, if validated, to stream to the viewer at least some
media for a presentation identified by the presentation identification;

a routing processor configured to receive for a routing processor
identification the presentation identification and the reservation
identification, to receive the reservation data, to use the presentation
identification to determine if the media switch is configured to
stream media for the presentation, and, if so configured, to transmit
the reservation data to the media switch and to transmit the media
switch address to the viewer; and |

a management system configured to receive the request for media, to build
a reservation having the reservation identification, the routing
processor identification, and the presentation identification, to
transmit the reservation to the viewer, and to transmit the reservation

data to the routing processor.

46. The system of claim 45 wherein the presentation comprises at least

one media rule.
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47. The system of claim 46 wherein the media rule comprises at least

one member of a group comprising an age restriction, a geographic restriction, and a time

restriction.

48. The system of claim 45 wherein the presentation comprises a

plurality of media names each identifying a media clip.

49. The system of claim 45 wherein the presentation comprises a play

list comprising at least one media name reference.

50. The system of claim 49 wherein the media name reference comprises

a universal resource locator.

51. The system of claim 50 wherein the reservation identification is

appended with the universal resource locator.

52. The system of claim 49 wherein the play list comprises at least one
member of a group comprising a banner advertisement, a media clip advertisement, a
movie media clip, a cable series media clip, a television series media‘clip, and a sporting

event media clip.

53. The system of claim 45 wherein the presentation comprises at least

one network distribution rule.

54. The system of claim 53 wherein the network distribution rule
comprises at least one member of a group comprising a capacity rule, a load rule, a

bandwidth rule, a resource rule, and a session rule.

55. The system of claim 45 wherein the management system further is

configured to reserve a resource for the reservation.
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56. The system of claim 55 wherein the resource comprises at least one

member of a group comprising a switch, a processor, media, and bandwidth.

57. The system of claim 45 wherein the management system further is

configured to collect reservation state model data.

58. The system of claim 57 wherein the reservation state model data
comprises at least one member of a group comprising a stream state change, a viewing

state change, a viewing event, and a device mode change.

59. The system of claim 45 wherein the management system further is
configured to receive an NRP log, a stream information block, and a signaling log, each
identifying the reservation identification, and to create a detail record by using the
reservation identification to collate data from at least one of the NRP log, the stream

information block, and the signaling log.
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60. A reservation state model for streaming media to a viewer for a
request for the media, the request having a reservation, the reservation state model using
at least one processor and comprising:

an identification of a routing processor selected to select a media switch;

an identification of the media switch selected to stream the media; and

an identification of at least one state change for at least one state occurring

for streaming the media to the viewer comprising at least one
member of a group comprising a session initiation state and a session
termination state, each comprising a reservation identification for the

reservation.

61. The system of claim 60 further comprising a viewing event state

change.
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62. A reservation state model for streaming media to a viewer for a
request for the media, the request having a reservation, the reservation state model using

at least one processor and comprising:

a media switch state model comprising at least one state change for at least
one state occurring for streaming the media to the viewer comprising
at least one member of a group comprising a session initiation state
and a session termination state, each comprising a reservation
identification for the reservation;

a routing processor state model comprising an identification of a media
switch selected to stream the media and the reservation
identification; and

a management system state model comprising an identification of a
routing processor selected to select the media switch and the

reservation identification.
63. The system of claim 62 further comprising a viewing event state
change.
64. The system of claim 62 wherein the routing processor state model

further comprise the session initiation state and the session termination state.

65. The system of claim 62 wherein the session comprises at least one

member of a group comprising an internet protocol session and a broadband connection.
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66. A system for streaming media to a viewer for a request for media

comprising:

a management system configured to receive a request for media, to
identify a presentation having the requested media, to build a
reservation for the request having a presentation identification, a
processor identification that the viewer can call, and a reservation
identification, to transmit the reservation to the viewer, and to
transmit reservation data for the request having the reservation
identification and the presentation identification;

a routing processor configured to receive the reservation data from the
management system, to receive for the processor identification the
reservation from the viewer, to process the reservation data to
determine if the presentation is .conﬁgured to be streamed, to
validate the reservation identification received from the viewer with
the reservation data, and, if the presentation is configured to be
streamed and if the reservation identification is validated, to transmit
an address to the viewer and to transmit the reservation data; and

a media switch configured to receive the reservation data from the routing
processor, to receive from the viewer at the address the reservation
identification and the presentation identification, to process the
reservation identification with the reservation data to validate the
reservation identification, and, if valid, to stream at least partially

media for the presentation to the viewer.
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67. A system for streaming media from a communication device to a

viewer for a request for media comprising:

a routing processor configured to receive at a routing processor
identification a reservation identification for the viewer, to receive
reservation data comprising a valid reservation identification and a
media identification for the requested media, to use the media
identification to determine if the communication device is
configured to stream the media having the media identification, and,
if so configured, to transmit the reservation data to the
communication device; and

a management system configured to receive the request for media, to
determine the routing processor that can determine if the
communication device is configured to stream the media, to build a
reservation comprising the reservation identification, the routing
processor identification, and the media identification, to transmit the
reservation to the viewer, and to transmit the reservation data to the

routing processor.
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68. A system for streaming media to a viewer for a request for media

comprising:

a media switch configured to receive from the viewer at a media switch
address a reservation identification and a media identification, to
receive reservation data comprising a valid reservation identification,
to validate the reservation identification using the valid reservation
identification, and, if validated, to stream to the viewer at least some
of the media identified by the media identification; and

a routing processor configured to receive a reservation identification for
the viewer, to receive reservation data comprising a valid reservation
identification and a media identification for the réquested media, to
use the media identification to determine if the media switch is
configured to stream the media having the media identification, and,
if so configured, to transmit the reservation data to the rﬁedia switch

and to transmit the media switch address to the viewer
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69. A system for streaming media to a viewer for a request for media

comprising:

a media switch configured to receive from the viewer a reservation
identification and a media identification, to stream to the viewer at
least some of the media identified by the media identification if the
reservation identification is validated, and to transmit at least one
streaming information block identifying at least one major state,
wherein the streaming information block comprises the reservation
identification; and

a management system configured to receive the request for media, to
generate the reservation identification used by the media switch, to
receive the signaling block, and to processes the signaling block

using the reservation identification to create a detail record.
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70. 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; and

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.

71. The system of claim 70 wherein:

the service processor further is configured to receive a second media rule

for the media; and

media switch further is configured to stream the media according to the

second media rule.

72. The system of claim 71 wherein the second media rule comprises at
least one member of a group comprising an age restriction, a time restriction, and a

geographic restriction.
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73. 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, to distribute the media
according to the media rule, and to transmit a media identification
for the media and the order rule; and

a management system configured to receive the media identification and
the order rule, to receive the media request, to build and transmit a
reservation having a reservation identification and the media
identification, to receive at least one information block identifying
the reservation identification and streaming for at least some of the
media, and to process the information block with the reservation
identification and according to the order rule to generate a settlement
record.

74. The system of claim 73 wherein the order rule comprises at least one
member of a group comprising a credit rule to credit an entity and a debit rule to debit the
entity.

75. The system of claim 74 wherein the entity comprises an owner of the

requested media.

76. The system of claim 74 wherein the entity comprises an owner of

advertisement media streamed in conjunction with the requested media.
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77. A method for streaming media comprising:

receiving a request for media and building in response thereto a
reservation having a reservation identification for the request;

receiving at a routing processor identification reservation data comprising
a valid reservation identification and a media identification and
determining if a media switch is configured to stream media for the
request;

transmitting the reservation data to the media switch if the media switch is
configured, at least initially, to stream media for the request;

receiving a reservation identification at the media switch;

processing the reservation identification and the reservation data to
determine if the reservation identification is valid; and

streaming the media for the request if.the reservation identification is

valid.

78. The method of claim 77 wherein the request is generated from a

viewer, the method further comprising:

transmitting the reservation, including the reservation identification, to the

viewer; and

receiving at the media switch the reservation identification from the
viewer for validation and, upon validation, streaming the media for

the request to the viewer.

79. The method of claim 78 wherein the viewer comprises a browser.
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80. The method of claim 78 wherein the viewer comprises a set top box.

81. The method of claim 78 wherein the viewer comprises a media

player configured to play the media streamed from the media switch.

82. The method of claim 77 further comprising:
receiving the request for media at a reservation server;

transmitting the request to a management system to build the reservation;

and

receiving the reservation from the management system in response thereto.

83. The method of claim 82 wherein the reservation system comprises a
web reservation server.

84. The method of claim 82 wherein the reservation system comprises a
set top reservation server.

85. The method of claim 77 further comprising receiving the media at a

service processor and distributing the media to the media switch.

86. The method of claim 77 further comprising receiving the media at a
service processor and at least one media associated media rule and distributing the media
to the media switch according to the media rule.

87. The method of claim 77 further comprising transmitting signaling
through a packet network.

88. The method of claim 77 further comprising receiving the request for

media through a packet network.
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89. The method of claim 77 further comprising receiving the reservation

identification through a packet network a packet network.

90. The method of claim 77 further comprising transmitting the
reservation identification to a media requestor, and transmitting the reservation

identification from the media requestor to the media switch for validation.
91. The method of claim 90 wherein the media requestor is a viewer.

92. The method of claim 77 further comprising identifying the media for

the request using the reservation identification.

: 93. The method of claim 77 further comprising:

HE
% transmitting from the media switch at least one information block

identifying the streamed media; and

i using the information block to create a detail record.

94. The method of claim 77 further comprising transmitting from the
media switch a plurality of information blocks identifying the media streaming, each

i information block identifying the reservation identification for the media streaming.

95. The method of claim 77 further comprising receiving a plurality of
information blocks identifying media streaming, each information block identifying the
reservation identification for the media streaming, and using the reservation identification
in each information block to create a detail record that represents collated data from each

5 information block.

96. The method of claim 77 further comprising streaming media from a

second media switch if the media switch fails.
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97. The method of claim 96 wherein the second media switch identifies

the media for the request using the reservation identification.

98. The method of claim 96 further comprising transmitting from the
second media switch a plurality of information blocks identifying the media streaming,

each information block identifying the reservation identification for the media streaming.

99. The method of claim 77 wherein the media comprises a media clip.

100. The method of claim 77 wherein the media comprises a plurality of
media clips.

101. The method of claim 77 wherein the media comprises at least a
portion of a media clip.

102. The method of claim 77 wherein the media comprises a presentation.

103. The method of claim 77 wherein the media comprises at least a
portion of a presentation.

104. The method of claim 77 wherein the reservation identification
comprises a reservation number.

105. The method of claim 77 further comprising communicating signaling

between the media switch and a viewer in-band.

106. The method of claim 77 further comprising communicating signaling

between the media switch and a viewer out-of-band.

107. The method of claim 77 further comprising communicating signaling

between the media switch and a viewer in-band and out-of-band.
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108. The method of claim 77 further comprising recording by the media
switch states for a reservation state model, the states comprising at least one member of a
group comprising a setup for a session, a session tear down, and a viewing event, the
state model identifying the reservation identification.

109. The method of claim 108 wherein the session comprises at least one

member of a group comprising an internet protocol session and a broadband connection.

110. The method of claim 77 further comprising recording by the routing
processor states for a reservation state model, the states comprising at least one member
of a group comprising a session initiation, a session termination, and an identification of
the media switch streaming the media, the state model identifying the reservation
identification.

111. The method of claim 110 wherein the session comprises at least one

member of a group comprising an internet protocol session and a broadband connection.
112. The method of claim 77 further comprising collecting statistical
information.
113. The method of claim 112 further comprising gathering the statistical
information at a reservation server.

114. The method of claim 112 further comprising dynamically generating
an identification of media to be generated with the requested media based upon the
statistical information.

115. The method of claim 77 wherein the routing processor uses a domain

name system protocol to communicate with the viewer.
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116. The method of claim 77 further comprising streaming media from

the media switch using a stream caster.

117. The method of claim 116 wherein the stream caster is configured to

process in-band signaling.
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118. A method for streaming media to a viewer for a request for media
compfising:

receiving the request and building a reservation having a reservation
identification, a routing processor identification, and a presentation
identification;

transmitting the reservation to the viewer and transmitting reservation data
to a routing processor, the reservation data comprising a valid
reservation identification;

receiving at the routing processor the reservation data;

receiving from the viewer a presentation identification and a reservation
identification at a routing processor identification for thr routing
processor;

using the presentation identification to determine if a media switch is
configured to stream media for the presentation, and, if so
configured, transmitting the reservation data to the media switch and
transmitting a media switch address to the viewer;

receiving from the viewer at the media switch address the reservation
identification and the presentation identification;

validating the reservation identification using the valid reservation
identification; and

if validated, streaming to the viewer at least some media for the

presentation identified by the presentation identification.
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119. The method of claim 118 wherein the presentation comprises at least

one media rule.

120. The method of claim 119 wherein the media rule comprises at least
one member of a group comprising an age restriction, a geographic restriction, and a time

restriction.

121. The method of claim 118 wherein the presentation comprises a

plurality of media names each identifying a media clip.

122. The method of claim 118 wherein the presentation comprises a play

list comprising at least one media name reference.

123. The method of claim 122 wherein the media name reference

comprises a universal resource locator.

124. The method of claim 123 wherein thé reservation identification is

appended with the universal resource locator.

125. The method of claim 122 wherein the play list comprises at least one
member of a group comprising a banner advertisement, a media clip advertisement, a
movie media clip, a cable series media clip, a television series media clip, and a sporting

event media clip.

126. The method of claim 118 wherein the presentation comprises at least

one network distribution rule.

127. The method of claim 126 wherein the network distribution rule
comprises at least one member of a group comprising a capacity rule, a load rule, a

bandwidth rule, a resource rule, and a session rule.
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128. The method of claim 118 further comprising reserving a resource for

the reservation.

129. The method of claim 128 wherein the resource comprises at least one

member of a group comprising a switch, a processor, media, and bandwidth.

130. The method of claim 118 further comprising collecting reservation

state model data.

131. The method of claim 130 wherein the reservation state model data
comprises at least one member of a group comprising a stream state change, a viewing

state change, a viewing event, and a device mode change.

132. The method of claim 118 further comprising recei\'ring an NRP log, a
stream information block, and a signaling log, each identifying the reservation
identification, and creating a detail record by using the reservation identification to

collate data from at least one of the NRP log, the stream information bldck, and the
signaling log.
133. The method of claim 118 wherein the media switch address

comprises an internet protocol address.

134. The method of claim 118 wherein the routing processor

identification comprises a host name.

135. The method of claim 118 wherein the routing processor

identification comprises an internet protocol address.
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136. A method for streaming media for a viewer comprising:

receiving a request for media and building in response thereto a
reservation having a reservation identification and a media
identification;

transmitting reservation data comprising a valid reservation identification
and the media identification to a routing processor and transmitting
the reservation formatted for reception by the viewer;

receiving the reservation data at the routing processor and determining if a
media switch is configured to stream media identified by the media
identification;

transmitting the reservation data to the media switch if the media switch is
configured, at least initially, to stream media for the request;

receiving a reservation identification and receiving from the routing
processor the reservation data;

processing the reservation identification and the reservation data to
determine if the reservation identification is valid; and

streaming at least partially the media identified by the media identification

if the reservation identification is valid.
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137. A method for streaming media for a viewer comprising:

processing a request for media and building in response thereto a
reservation having a reservation identification and a media play list
comprising a plurality of media names;

transmitting reservation data comprising a valid reservation identification
and the media play list to a routing processor and transmitting the
reservation formatted for reception by the viewer;

for each media name on the play list, determining if a media switch is
configured to stream media identified by the media name;

for each media name on the play list, transmitting the reservation data to
the media switch if the media switch is configured, at least initially,
to stream media for the media name;

processing the reservation identification and the reservation data at the
media switch to determine if the reservation identification is valid;
and

streaming at least partially the media identified by the media name if the

reservation identification is valid.
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138. A method for streaming media for a viewer comprising:

processing a request for media and building in response thereto a
reservation having a reservation identification and a media play list
comprising a plurality of media names;

transmitting reservation data comprising a valid reservation identification
and the media play list to a routing processor and transmitting the
reservation formatted for reception by the viewer;

determining if a media switch is configured to stream media identified by
the media play list;

transmitting the reservation data to the media switch if the media switch is
configured, at least initially, to stream media for the media play list;

validating the reservation identification with the reservation data; and

for each media name on the play list, streaming at least partially the media

identified by the media name if the reservation identification is valid.’

139. The system of claim 138 wherein the viewer transmits a setup
message and a teardown message to the media switch for each media name on the play

list.
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140. 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;
and
5 receiving the media distributed according to the media rule and streaming

the media when a valid reservation identification is received.

141. The method of claim 140 wherein:
receiving a second media rule for the media; and
streaming the media from the media switch according to the second media

rule.

142. The method of claim 140 wherein the media rule comprises at least

i one member of a group comprising an age restriction, a time restriction, and a geographic
blg - ‘
§ restriction.
i
3
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143. 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;

distributing the media according to the media rule and transmitting a
media identification for the media and the order rule;

receiving the media request and building and transmitting a reservation
having a reservation identification and the media identification;

receiving at least one information block identifying the reservation
identification and streaming for at least some of the media; and |

processing the information block with the reservation identification and

according to the order rule to generate a settlement record.

144. The method of claim 143 wherein the order rule comprises at least
one member of a group comprising a credit rule to credit an entity and a debit rule to

debit the entity.

145. The method of claim 143 wherein the entity comprises an owner of

the requested media.

146. The method of claim 143 wherein the entity comprises an

advertisement media streamed in conjunction with the requested media.
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147. A method for streaming media comprising:

receiving a request for media and building in response thereto a
reservation having a reservation identification for the request;

receiving reservation data comprising a valid reservation identification and
a media identification at a routing processor and determining if a
media switch is configured to stream media for the request;

transmitting the reservation data to the media switch if the media switch is
configured, at least initially, to stream media for the request;

validating the reservation identification using the valid reservation
identification; and )

streaming the media for the request simultaneously in a plurality of

parallel sessions.
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Abstract of the Disclosure

The system and method for streaming media to a viewer and managing the
media comprises and an enhanced service routing processor (ESRP), a real time switch
management system (RTSMS), a name routing processor (NRP), and a managed media
switch (MMS). The system and method operate with a reservation server. The ESRP
receives media from an owner, manages the media according to media rules and order
rules defined by the owner, and distributes the media to one or more switches, such as the
MMS, according to the media rules and the order rules. The RTSMS is configured to
receive the media rules and to receive a viewer’s media request via the reservation server.
The RTSMS processes the media request according to the media rules and builds a
reservation for the requested media. The RTSMS generates the reservation to the viewer
and to the NRP. The NRP receives the reservation data from the viewer and from the
RTSMS. The NRP processes the reservation data and locates an MMS that can stream
the media to the viewer. The NRP transmits the IP address of the MMS to the viewer and
transmits the reservation data to the MMS. The viewer initiates a session or connection
with the MMS using the reservation number. If the reservation data from the viewer

matches the reservation data from the NRP, the MMS streams the media to the viewer.
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