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SYSTEMAND METHOD FOR ROUTING MEDIA 

RELATED APPLICATIONS 

0001. The present application is a divisional of U.S. 
patent application Ser. No. 10/051,406, filed Jan. 18, 2002, 
and entitled System and Method for Routing Media, which 
is a continuation-in-part of U.S. patent application Ser. No. 
09/838,993, filed Jan. 19, 2001, and entitled System and 
Method for Streaming Media, and takes priority to U.S. 
Patent Application Ser. No. 60/263,044, filed Jan. 19, 2001, 
entitled Media Routing Algorithm, the entire contents of 
which all are incorporated herein by reference, and is related 
to co-pending, co-owned U.S. patent application Attorney 
Docket No. 115092, entitled System and Method for Rout 
ing Media, and U.S. patent application Attorney Docket No. 
115093, entitled System and Method for Routing Media, 
both filed on the same date as this application, the entire 
contents of which all are incorporated herein by reference. 

FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

0002) Not Applicable. 

COMPACT DISKAPPENDIX 

0003) Not Applicable. 

FIELD OF INVENTION 

0004 The present invention is related to the fields of 
management and administration of media streaming. 

BACKGROUND OF THE INVENTION 

0005 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 product that uses 
computer based technology and/or a telecommunication 
network or other packet based network to access, retrieve, 
interact with, report, and/or handle media or other informa 
tion. 

0006 AS computers and computer based appliances gain 
popularity, the demand for digital media streaming services 
also increases. This occurs, for example, 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 refrigerator's digital appliance to receive digital 
audio/video explaining how to prepare a favorite recipe. 
0007. 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 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. 
0008 Real time media streaming is difficult to implement 
on diverse networks, such as the Internet, corporate private 
networks, corporate intranets, and other packet based net 
working solutions. This is because real-time media applica 
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tions typically are resource intensive and lack Sufficient state 
control models to ensure proper quality of service. 
0009 Enhanced media streaming services generally com 
pound the difficulties because multiple digital media streams 
are transmitted for enhanced services instead of a single 
digital media stream, Such as for non-enhanced services. In 
the instances of enhanced services, 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 and delivery of media, and place little control 
over the viewer management and media content manage 
ment. Finally, the current streaming video networks lack 
sufficient notions of network-wide and multi-level resource 
allocation and control, trouble detection and automatic fail 
over transparent to the viewer, and Sophisticated anti-spoof 
ing, denial of service prevention, and unauthorized access 
prevention techniques. 

SUMMARY OF THE INVENTION 

0010) Enhanced media streaming services generally com 
pound the difficulties because multiple digital media streams 
are transmitted for enhanced services instead of a single 
digital media stream, Such as for non-enhanced services. In 
the instances of enhanced services, 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 and delivery of media, and place little control 
over the viewer management and media content manage 
ment. Finally, the current streaming video networks lack 
sufficient notions of network-wide and multi-level resource 
allocation and control, trouble detection and automatic fail 
over transparent to the viewer, and Sophisticated anti-spoof 
ing, denial of service prevention, and unauthorized access 
prevention techniques. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a block diagram of a streaming system in 
accordance with an embodiment of the present invention. 
0012 FIG. 2 is a block diagram of a reservation system 
in accordance with an embodiment of the present invention. 
0013 FIG. 3 is a block diagram of a name routing 
processor in accordance with an embodiment of the present 
invention. 

0014 FIG. 4 is a block diagram of a control manager for 
a name routing processor in accordance with an embodiment 
of the present invention. 
0015 FIG. 5 is a block diagram of the name resolution 
system for a name routing processor system in accordance 
with an embodiment of the present invention. 
0016 FIG. 6 is a block diagram of the routing engine for 
a name routing processor in accordance with an embodiment 
of the present invention. 
0017 FIG. 7 is a block diagram of the switch manager for 
a name routing processor in accordance with an embodiment 
of the present invention. 
0018 FIG. 8 is a block diagram of a routing data structure 
used in a name routing processor in accordance with an 
embodiment of the present invention. 
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0.019 FIG. 9 is a block diagram of a stream control table 
in accordance with an embodiment of the present invention. 
0020 FIG. 10 is a block diagram of a network status table 
in accordance with an embodiment of the present invention. 
0021 FIG. 11 is a table diagram of treatment table access 
points in accordance with an embodiment of the present 
invention. 

0022 FIG. 12 is a block diagram of an active reservation 
table in accordance with an embodiment of the present 
invention. 

0023 FIG. 13 is a block diagram of a network access 
table in accordance with an embodiment of the present 
invention. 

0024 FIG. 14 is a block diagram of a signal mapping 
table in accordance with an embodiment of the present 
invention. 

0.025 FIG. 15 is a block diagram of a signal access point 
table in accordance with an embodiment of the present 
invention. 

0026 FIG. 16 is a block diagram of a stream percent 
skipped table in accordance with an embodiment of the 
present invention. 
0027 FIG. 17 is a block diagram of a stream rate table in 
accordance with an embodiment of the present invention. 
0028 FIG. 18 is a block diagram of a treatment table in 
accordance with an embodiment of the present invention. 
0029 FIG. 19 is a block diagram of a referring host table 
in accordance with an embodiment of the present invention. 
0030 FIG. 20 is a block diagram of an exception table in 
accordance with an embodiment of the present invention. 
0031 FIG. 21 is a block diagram of a personal identifi 
cation number table in accordance with an embodiment of 
the present invention. 
0032 FIG. 22 is a block diagram of a content screening 
table in accordance with an embodiment of the present 
invention. 

0033 FIG. 23 is a block diagram of a content location 
table in accordance with an embodiment of the present 
invention. 

0034 FIG. 24 is a block diagram of a network status table 
in accordance with an embodiment of the present invention. 
0035 FIG. 25 is a block diagram of a day of year table 
in accordance with an embodiment of the present invention. 
0.036 FIG. 26 is a block diagram of a day of week table 
in accordance with an embodiment of the present invention. 
0037 FIG. 27 is a block diagram of a time of day table 
in accordance with an embodiment of the present invention. 
0038 FIG. 28 is a block diagram of a signal route choice 
table in accordance with an embodiment of the present 
invention. 

0039 FIG. 29 is a block diagram of a class of service 
table in accordance with an embodiment of the present 
invention. 
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DETAILED DESCRIPTION 

0040 Media streaming, both live and on-demand, also 
provides an environment for viewers to experience multi 
media by establishing a logical, one-to-one connection 
between the media and the audience (a "session'). Sessions 
enable a rich media, interactive experience and provide a 
foundation for a reliable streaming service platform. Media 
may include audio, video, images, moving text messages 
Such as stock ticker tapes, and other data. Media may include 
one or more media clips or a part of a media clip. A session 
may include an internet protocol session, a broadband con 
nection, or other session parameters. For simplicity, “ses 
sion” may be used in Some instances to mean only an 
internet protocol (IP) session, only a broadband connection, 
or both, depending on verbiage. In a different embodiment, 
more than one session can exist to a given audience member 
simultaneously. However, improved systems and methods 
are needed for implementing control features, such as real 
time routing of requests for media service, dynamic match 
ing of content to the viewer, and enforcement of media 
content owners’ rights and distribution criteria. 
0041. In one embodiment, the present invention is 
directed to an overall integrated and distributed media 
routing algorithm (MRA) that correlates the diverse needs of 
a media content owner and/or an agent ("content owner” or 
“media owner), a packet distribution network owner, one or 
more viewers, and the health of a network traversed in the 
media delivery process. The MRA enables the content owner 
to control who views its content and what content is actually 
streamed for viewing. In another embodiment, the MRA 
enables a network owner to efficiently control the network 
and its devices to maximize quality of service while 
enabling the devices to respond automatically and transpar 
ently to viewer problems. 
0042. In another embodiment, the present invention 
enables content owners to create viewing programs that can 
be targeted at viewers based on the amount of information 
known about an individual viewer. The content owner may 
create a program having one or more media items. A viewer 
may desire to receive one or more of the media identified in 
the program. The viewing programs and viewer information 
may be used to dynamically create a presentation tailored for 
that viewer. For example, the presentation may contain a list 
of media from the program, possibly with or without one or 
more other media items, that is to be streamed to the viewer 
and that is combined to make a single viewing experience. 
In another example, a movie trailer followed by a full-length 
movie may combine two different media to make a simple 
program. 

0043 A program, however, can contain media selectors 
that identify a set of media. A media selector is used in the 
presentation creation process when the content owner 
desires to target different media at an audience, based on 
audience characteristics, and to create different presentations 
for different groups of audiences. Examples of audience 
characteristics may include the individual’s sex, age, hob 
bies, historical viewing habits, or other data the viewer 
would provide. 
0044) In another embodiment, systems and methods of 
the present invention control a state model. Such as a basic 
streaming state model (BSSM), for streaming media through 
enhanced communications between communication devices 
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coupled over disparate packet networks, such as the Internet, 
intranets, virtual private networks, cable systems, frame 
relay networks, asynchronous transfer mode (ATM) net 
works, satellite networks, and/or any combination of inter 
connected, data communication networks. 
0045. The state model data identifies a viewer using a 
reservation, identifies the switch or switches from which 
media is streamed, 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, 
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 a Switch or signaling routing processor and 
error and alarm conditions for any Switch, signaling routing 
processor, management system, service routing processor, or 
other communication device in the streaming system. A state 
model is kept for each NRP and each MMS as described 
more fully below. Multiple levels of the BSSM enable event 
generation, tracking information, and storing information 
for transitions within a presentation from its initial genera 
tion to its completion or termination. 
0046 FIG. 1 depicts an exemplary embodiment of a 
streaming system of the present invention. The streaming 
system 102 of FIG. 1 comprises a service processor, a 
management system, a reservation system, a routing pro 
cessor, and a media Switch, such as an enhanced service 
routing processor (ESRP) 104, a real time switch manage 
ment system (RTSMS) 106, a reservation system 108, a 
name routing processor (NRP) 110, and a managed media 
switch (MMS) 112, respectively, each communicating 
through a packet network 114. A portal 116 may communi 
cate with the reservation system 108 of the RTSMS 106 via 
the packet network 114, and one or more viewers 118 and 
120 may communicate with the NRP 110, the MMS 112, 
and/or the portal 116 via a packet network 122. 
0047 The streaming system 102 has a network owner 
that controls the streaming system and controls what entities 
use network operators to perform work on the streaming 
system. For example, a network provider may build a 
streaming system and sell streaming services to a publishing 
customer. The network provider is the network owner. The 
network owner and the publishing customer sell a product, 
i.e. media, to customers via a website or a contract with a 
web portal using the streaming system. 

0.048. In some instances, the publishing customer also 
may be the network provider. This may occur, for example, 
where a corporate enterprise is streaming media to its 
employees or customers directly. Other examples exist. 
0049) Identifying the network owner of the streaming 
system 102 or another network enables the streaming system 
to track legal, financial, contractual, and service auditing 
issues associated with crossing signaling and/or other com 
munications, such as media, from one network to another. 
For example, a first streaming network and a second stream 
ing network may agree to inter-connect their networks to 
build a large viewing audience. This may occur, for 
example, if a media owner desires as many viewers as 
possible to see its media, and the media owner is less 
concerned with what network owner the viewer uses to 
receive the media. 
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0050. In this example, the first network owner and the 
second network owner may agree on a revenue sharing, 
based on what the viewer receives, and the revenue gener 
ated from that viewer receiving the media may be split 
according to the revenue sharing agreement. In this example, 
the first network owner and the second network owner 
cannot control each other's service, network distribution 
rules, and/or other routing or operational processes. Thus, 
the first network owner and the second network owner are 
required to agree on the revenue sharing and how their 
networks will interconnect in order to provide distribution of 
media and receive revenue based on that distribution. 

0051. The streaming system 102 also enables a media 
owner to identify a program or a portion of a program that 
is made available for streaming. The program typically 
identifies the sequencing, whether sequential, parallel, tim 
ing, or other, in which media clips are to be streamed, where 
the media clips are to be placed, and, in some instance, to 
whom the media clips can be transmitted. 
0052 A program may have a list of media, an order, 
and/or other media rules. The program may also have 
program creation rules and/or program routing rules. Net 
work distribution rules generated by the owner and/or opera 
tor of the streaming system 102 (hereafter, “network 
owner”) or one or more other packet network Suppliers also 
may be associated with the program. The network distribu 
tion rules, the media list, the order, and any other special 
media rules, such as program creation rules and/or program 
routing rules, govern the transmission of the media for a 
program. 

0053 Program creation rules are defined by a media 
owner. Program creation rules may identify if a program can 
be created from one or more other programs and how the one 
or more other programs may be combined. For example, a 
program may have program creation rules identifying which 
individuals are allowed to alter the program rules, listings of 
identifications of other media owners that have agreed to 
share media, and other administrative data. 

0054 Program routing rules are defined by the media 
owner. Program routing rules define where and/or how 
media may be routed. Program routing rules may be Super 
ceded by network distribution rules. 
0.055 Network distribution rules are defined by the net 
work owner and/or one or more other packet network 
Suppliers. Network distribution rules are used to manage 
capacity, load, bandwidth, Switch resources, and/or other 
events and/or resources, including resources for sessions and 
connections. For example, a program can be configured to 
stream ten minutes of a sitcom based media, insert an 
advertisement, and then return to the sitcom based media. 
The publisher may define the program rules to transmit 
greater than 30 frames per second, but the network distri 
bution rules may be restricted to 30 viewing frames per 
second by the network supplier. The program would not be 
streamed since it violated the network distribution rules. The 
network distribution rules may manage and/or identify 
resources needed to transfer media between the streaming 
system 102 and one or more other packet networks. 

0056. The media list may include one or more different 
media references identifying one or more media clips and 
one or more different types of media. For example, the 
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media list may contain media names or other media refer 
ences. The media list may include references to one or more 
of recorded media, live media, a media alias, a media 
selector including an advertising selector, and/or other 
media. 

0057 Recorded media typically directly references a 
media file name. Live media typically has connection 
instructions to a live ingress Switch. A media alias typically 
references one or more other media clips. A media selector 
typically contains rules identifying how to select one or 
more of several possible media clips. An advertising selector 
is a type of media selector used to select an advertising 
media clip. 
0.058 Each type of media may contain one or more of the 
above-stated identifiers or other identifiers. Additionally, 
each media clip may have a title assigned to it by the media 
OW. 

0059 An order is a request by a paying or collecting 
entity for the network owner to provide some sort of 
streaming or related service, such as storage. Typically, the 
order is made by a paying or collecting entity, such as a 
publisher, another streaming network service provider, a 
viewer, a private company, an advertising service, or another 
entity that desires to enter into a contract with the network 
owner for streaming service or related services. Such as real 
time usage reporting. 
0060 An order may be associated between multiple 
entities. For example, a publisher may be primarily respon 
sible for payment to the network owner for streaming 
services, but an advertiser has agreed to pay the network 
owner based upon the number of people viewing their ads. 
Thus, two paying entities and one collecting entity are 
associated with the order. In this example, an entity can be 
both a paying entity and a collecting entity. For example, a 
publisher can pay for streaming services and also collect a 
portion of the fee generated by streaming media. 
0061 An order can contain several order components, 
Such as service billing rules, storage billing rules, collection 
rules, viewing rules, settlement rules, and other fiscally 
important information. This fiscal information allows a 
network owner to generate an invoice for streaming services 
rendered. The associated invoiced revenue may be collected 
based on the fiscal information, and other collection entities, 
Such as publishers and other networks, may be paid based on 
that fiscal information. 

0062 Service billing rules normally are related to making 
the media available for viewing. Multiple media items can 
be associated to a single service rule. Service rules allow the 
publisher to describe to the network owner how the media 
viewing will be paid. For example, pay-perview media may 
require the viewer to pay for the service. A fee for service 
may require the publisher to pay a fee based on the number 
of data bytes transmitted to all viewers for a defined period 
of time. An advertising revenue share may require the 
network owner to collect a percentage of the advertising 
revenue generated by the program being viewed. Other 
payment methods and combination of payments may be 
used. 

0063 An order also can contain storage rules for deter 
mining where the media or program will be located and the 
costs associated with the physical storage of the media. 
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Storage rules allow the publisher to target media to MMS 
locations that they believe will provide the most streaming 
service. For example, advertising media that is localized to 
the mid-west of the United States of America could be 
located on only MMSs within that region. Storage rules can 
specify a single MMS device, an offline storage location that 
is not attached to any MMS, multiple MMS devices, all 
MMS devices, and other networks that can provide the same 
media, if needed. Storage rules also allow the network 
owner to bill for the amount of storage a publisher uses on 
a periodic basis. Such as an average daily storage use. A 
storage order can have multiple media and programs 
attached to it. 

0064. An order may contain collection rules identifying 
which entity or entities are collecting a payment for services 
rendered. For example, a service rule that designates pay 
per-view might require an immediate credit card payment by 
the viewer. The collection rule may identify the credit card 
collection agency, collection account, and other vital settle 
ment data for the processing of the viewer's credit card. In 
another example, the viewer may select pay-per-view and 
simply be billed the amount on their monthly cable bill. 
Collection rules also apply to the invoicing of charges to 
corporate type accounts, such as how soon payment is due 
after the invoice is printed. Collection rules focus on receiv 
ing the payment portion of the transaction. Multiple collec 
tion rules may be applied to a single order. 
0065. An order may contain viewing rules for the media 
and/or programs that are attached to it. Viewing rules 
associated with an order allow the publisher to determine 
who sees the media or program based on the viewers 
account status. For example, a viewing rule for a Subscrip 
tion based service in which a viewer is 90 days or more 
behind in payments might block the service. 
0066. In another example, if a viewer selects a pay-per 
view media item that requires a credit card payment, and the 
credit card collection agency returns a code declaring the 
card is over its limit, the viewing rule might block the 
service. Order viewing rules typically are associated to a 
credit rating or current collection status of an account for the 
person requesting to view the media or the publisher wishing 
to make the media available for distribution. 

0067. An order can contain settlement rules for determin 
ing how collections are divided and which entities partici 
pate in the settlement. For example, a program may be 
created by a publisher in which advertisers agree to pay the 
publisher and the network owner for targeting their adver 
tising to a specific set of viewers. The viewer is allowed to 
view the program free of charge, except the viewer will 
receive advertisements. The settlement rules would describe 
the agreed upon advertising rates that will be applied on a 
per viewer basis, the percentage or fixed fee being Supplied 
to the network owner for each viewer, and other settlement 
data. 

0068 There may be a many-to-many relationship 
between an order and a program. That is, one program or 
multiple programs may appear in a single service order, and 
a single program may appear in a one order or multiple 
orders. For example, in the former instance, an order may 
associate multiple programs that are the publisher's S4.99 
pay-per-view programs for distribution in the United States. 
Whereas, in the latter instance for example, a single program 
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may be associated with one order for pay-per-view custom 
ers and another order for subscribers. 

0069. In some embodiments, the program has a program 
identification. The program identification may be used to 
track use of the program, Such as how many times the media 
for a program is streamed and the number of users receiving 
that program. Additionally, the program identification may 
be used to track other attributes associated with the program, 
such as viewer attributes associated with the viewer receiv 
ing the media, streaming times, other media or programs 
streamed with a particular program, and/or other tracking 
purposes. 

0070 When a program and its order are complete, it may 
be published. Publishing is the act of making a program 
available on the streaming network 102 for distribution to 
one or more viewers via a switch, such as the MMS 110. 
0071. After a program is published, a presentation may 
be generated based on the program. A presentation results 
from applying a viewer profile to a program, including the 
program's order and any other media rules, at the time a 
reservation is made for the program by the viewer. A viewer 
profile may be any set of attributes of interest for a viewer 
and their values. Thus, the presentation typically is custom 
ized for an individual viewing session, and the program and 
the viewer profile are what are used to generate the presen 
tation. 

0072 The presentation may identify the media to be 
streamed to a viewer for the requested program and the 
resources needed to stream the media. The presentation also 
may include special instructions, such as special media 
sequencing instructions, late binding media instructions, 
and/or special routing instructions. 
0073. In one embodiment, the presentation contains one 
or more program identifications. The program identification 
may be used to track one or more programs identified for the 
presentation and/or other attributes for the viewer, the 
resources used for the presentation or its streaming, report 
ing associated with the program or other media or programs 
associated with the program, and/or other purposes. For 
example, a viewer may attempt to view multiple programs 
within a single reservation. However, a media owner for one 
of the programs may want reports identifying how many 
people received the program and the statistics for that 
streaming. Therefore, the program identification is used to 
provide tracking and reporting on the program level, as 
opposed to the reservation level. The program identification 
enables the streaming system 102 to track and report indi 
vidual programs and their usage. 
0074 The presentation typically is transmitted to an NRP 
in a reservation along with the reservation identification. In 
Some instances, the viewer profile and/or a reservation 
window may be included in the reservation. The reservation 
window is the starting time and the ending time for which a 
reservation and the resources for a reservation are valid and 
available for a viewing session. Preferably, a viewing ses 
sion should be started and completed within the reservation 
window. Although, enforcement may be configured as a 
matter of network owner policy. 
0075. At the time a reservation is made for the program 
by the viewer, a play Script also is created. The play Script 
contains a list of one or more media references for the 
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presentation and a reservation identification. In one embodi 
ment, the play Script contains one or more universal resource 
locators (URLs), and each URL identities a media clip and 
contains the reservation identification. 

0076. The play script may be formatted according to the 
type of player the viewer is using and may contain infor 
mation identifying how to contact a resource. Such as the 
MMS 110 or a device on the MMS, to receive the media. In 
Some instances, such as some configurations where the 
viewer is a set-top box, the device streaming the media to the 
set-top box may initiate the connection to the set-top box, 
and information identifying how to connect to the resource 
is not needed. The play script typically is transmitted to a 
viewer. 

0077. The ESRP 104 enables media owners to place 
media on the ESRP for distribution to various switches, such 
as to various multimedia Switches in the streaming system 
102. The ESRP 104 allows each media owner to create a 
program for the media, including creating a list of media, 
with one or more different types of media or one or more 
different media clips and the 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. 
0078. The ESRP 104 also enables a media owner and/or 
a publishing agent of the owner (hereafter “media owner') 
to generate the settlement 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 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. 

0079. The ESRP 104 also enables a media owner to 
create special viewing rules and/or routing rules for the 
program. The viewing rules and/or routing rules may iden 
tify any restrictions or other customizations, such as geo 
graphic or age restrictions, preferred language, or Substitu 
tions on the streaming of the program. For example, if a 
football game is a program, 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. 
In this instance, the media owner may generate two or more 
different orders for the same program, and a viewer 118 or 
120 would be blocked or not blocked from the program 
depending on which order the viewer was attempting to use. 
0080. The ESRP 104 publishes programs when the pro 
grams and the orders for the programs are complete. Thus, 
when a program and its order are complete, the ESRP 104 
may transmit the media identified in the program to one or 
more switches, such as the MMS 112, according to one or 
more media rules so that the program is available to be 
streamed to a viewer. The ESRP 104 also publishes the 
program, including a program identification, a media list for 
the program, and the media rules for the program, to the 
RTSMS 106. 

0081. One or more ESRP devices may exist in the stream 
ing system 102. One ESRP is depicted in FIG. 1 for clarity. 
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0082) The RTSMS 106 accepts programs and their 
respective orders from the ESRP 104 when the programs are 
published. The RTSMS 106 determines the switches or other 
communication devices on which the programs reside. The 
RTSMS 106 receives the media list, the media rules, the 
program identification, and any associated orders for the 
program from the ESRP 104. 
0083) The RTSMS 106 receives signaling from a viewer 
118 or 120. This signaling may be routed to the RTSMS 106 
via a portal 116 or another type of communication device. 
The initial signaling from the viewer 118 or 120 typically is 
a request for a program or programs. However, a simple 
request for an individual media or list of media may be 
honored in Some embodiments. 

0084. The RTSMS 106 processes the signaling to deter 
mine if the requested program is available (or the media can 
be found in, and an appropriate match for, a program) and if 
the program has restrictions applied by the media owner 
and/or network operator and locates an NRP 110 within the 
streaming system 102 that is capable of processing the 
viewer’s request. The RTSMS 106 then generates a custom 
ized play Script for the requested program to the viewer. The 
play Script 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 advertise 
ments, or other types of advertisements. The play Script is 
formatted as the output of a presentation generator process 
and is formatted for the language/format of the viewer 118 
or 120. For example, a viewer 118 or 120 using the Real 
Network's Real Player may require a synchronized multi 
media integrated language (SMIL) file based play Scripts, 
and the play Script would be formatted as Such. 
0085. The RTSMS 106 builds a reservation for the viewer 
118 or 120 for the customized play script and temporarily 
reserves the resources identified by the presentation genera 
tor process for use by the viewer 118 or 120. The RTSMS 
106 transmits the reservation along with its presentation to 
the selected NRP 110 and transmits the customized play 
script to the viewer 118 or 120. 
0.086 The reservation uniquely identifies the viewer 118 
or 120 and the customized play script. In one embodiment, 
a separate URL identifies each name on a play script for a 
presentation, and the reservation has a unique reservation 
identification that is located in each URL. The URLs are 
transmitted to the viewer 118 or 120 using the play script, 
and the viewer can use the play Script to initiate a session 
with a switch. A reservation is a feature that enables the 
streaming system 102 to reserve system resources, such as 
Switches, processors, or media, either now or in the future, 
to ensure a quality media experience. 
0087. The reservation system 108 receives a request from 
the portal 116 on behalf of the viewer 118 or 120 for viewing 
a media and/or presentation. The reservation system can 
receive additional information from the RTSMS 106, such as 
past history of the viewer 118 or 120 or products/services in 
which the viewer has used or participated. The incoming 
request can be tailored by the RTSMS 106 to append any 
available data it has on the viewer 118 or 120. The incoming 
data is processed through the program rules to generate the 
presentation. For example, the viewer 118 or 120 may desire 
to view a training video for an investment. The RTSMS 106 
may append the current financial value of the viewer 118 or 
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120 and use the media selectors in the presentations supple 
mental programs for investment vehicles that are offered. 
0088. The reservation system 108 generates the reserva 
tion and forwards it to the NRP 110 along with log infor 
mation. The reservation system 108 generates and maintains 
the unique identifiers for every request it receives. Requests 
that are not fully processed also are recorded and logged for 
record keeping purposes. The reservation system 108 
enables the network owner to establish the time period in 
which a reservation will be valid for the viewer 118 or 120 
to completely view the media. 
0089. The RTSMS 106 maintains historical, current, and 
future views of processing tables that reside in all NRPs in 
the streaming system 102, including the NRP 110. These 
tables and the associated data stored by the RTSMS 106 
enable the NRPs to determine a switch or switches, such as 
the MMS 112, that can provide the requested program to a 
viewer 118 and 120. 

0090 The RTSMS 106 collects state model data, such as 
BSSM data, from all NRPs and switches in the streaming 
system 102, including the NRP 110 and the MMS 112. The 
state model data identifies a viewer using a reservation, 
identifies the Switch or switches 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, 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 
110 and the MMS 112, and error and alarm conditions for 
any MMS, NRP, RTSMS, ESRP or other communication 
devices in the streaming system 102. A state model is kept 
for each NRP and each MMS as described more fully below. 
0091. The RTSMS 106 can be configured to dynamically 
select advertising or other content. For example, the RTSMS 
106 may be configured for use by an investment manage 
ment company that manages several different funds and has 
several different analysts associated with each fund. For 
example, a person using a viewer may have money in funds 
A and B but not C or D, and the total value of the viewer's 
ownership in funds A and B is between S100,000 and 
$200,000. The RTSMS 106 may use the rule set in the 
monthly fund program to dynamically place media clips that 
contain the A and B fund managers discussing recent per 
formance, analysts discussing the outlook for the goals of 
the A and B funds, and advice customized for that invest 
ment level in the presentation. Whereas, if the person using 
the viewer has S50,000 in an IRA in fund C, the RTSMS 106 
may use the rule set in the same monthly fund program to 
dynamically place media clips showing the C fund managers 
discussing recent performance, analysts discussing the out 
look for the funds goals, and a tax expert discussing the 
implications of IRA tax law changes that affect IRAS at that 
level in the presentation. 
0092. The ability to dynamically select content can result 
in a different cost basis for different presentations. For 
example, in the above examples, expenses of three dollars 
may be incurred for the A and B analysts’ media clips, and 
revenue of two dollars may be incurred for the Canalysts 
media clip. 
0093. In one embodiment, the RTSMS 106 is configured 
to dynamically select content using statistical information. 
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The RTSMS 106 also may be configured to bill or credit 
entities according to order rules and/or the statistical infor 
mation. 

0094 Statistical identification is the determination of the 
value of one or more different possible attributes of a viewer. 
For example, statistical identification may be used to create 
a viewer profile, or attributes from an already created viewer 
profile may be used for a statistical identification. The 
identification of viewer could be, for example, 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 desig 
nated media rating, such as PG, PG-13, or Y-14, that the 
viewer is male or female, the viewer's marital status, what 
funds the viewer has invested in, what departments the 
viewer works for, and/or other personal data relevant to the 
publisher of the program. 
0.095. In one embodiment, if the program requires statis 

tical identification of the viewer, the RTSMS 106 may look 
up previously collected information about the viewer. If no 
information exists, the RTSMS 106 may instruct the portal 
116 to collect the required information or supply defaults if 
the information is not required. If the viewer does not supply 
the required information, the RTSMS 106 can be configured 
to reject the viewing request. 
0096) The RTSMS 106 provides reporting capabilities. 
The reports may include near real-time reports of what 
media is streamed and the associated statistical information, 
including demographics, on the entire network. The RTSMS 
106 may provide network management capabilities, includ 
ing operational measurement collection, threshold alarming, 
and trend analysis. 
0097. The RTSMS 106 also collects logs and billing data 
from the ESRP 104, the NRP 110, and the MMS 112. The 
billing data may include the order data and the reservation 
data and may include state model data. 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 of 
one or more MMSs, one or more NRPs, one or more MMSs, 
one or more portals, and one or more ESRPs. 
0098. The RTSMS 106 processes the logs, the billing 
data, and the state model data and creates a message 
sequence detail record (MSDR). The MSDR is a collated 
view of log and state model data for a reservation. The 
RTSMS 106 creates an MSDR for every reservation by 
obtaining information from the reservation order log, the 
MMS 112 logs, and the NRP 110. This typically is accom 
plished using the reservation identification that is contained 
in every entry for log and billing data. The MSDR represents 
a billable event record that will be used for revenue settle 
ment purposes. 

0099] The RTSMS 106 processes the MSDRs and creates 
bills in accordance with the media rules and orders identified 
in the programs. Logs, state model data, and billing data for 
a single viewer 118 or 120 may come from more than one 
NRP more than one MMS, and more than one ESRP. 

0100. The RTSMS 106 collates all of this data into a 
single MSDR for a reservation identifying the viewer 118 or 
120 using the reservation data and the state model data. By 
using reservation data for a viewer 118 or 120 and/or a 
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program, the streaming system 102 is able to service a media 
request from more than one Switch or more than one stream 
caster on a Switch. Prior systems could not adequately use 
multiple Switches to provide media programs to a single 
viewer and clearly identify billing data because the prior 
systems could not adequately track and collate billing infor 
mation from multiple switches. Prior systems typically 
service a media request from a single media server in these 
instances. 

0101 The RTSMS 106 receives from the MMS 112 and 
any other switches streaming information blocks (SIBs) 
comprising signaling, event and billing information associ 
ated with each streaming session. The RTSMS 106 com 
bines the information in the SIB with fixed attributes, such 
as a viewer identification associated with a reservation 
identification, a viewer profile, a viewer location, a media 
category being viewed, and other data to create the MSDR. 
The RTSMS 106 uses the reservation identification in the 
SIBs as the key to determining all SIBs for a presentation or 
a streaming event. The RTSMS 106 uses the reservation 
identification to collate all SIBs for that presentation or 
streaming event into the MSDR. The MSDR therefore 
represents the data used for billing records and reports for a 
presentation or other streaming event. The MSDR creates an 
auditable event record that is used for operational measure 
ments and billing. The RTSMS 106 can use the MSDR with 
rules identified in an order to determine bills and credits to 
be appropriated to various entities. 

0102) The RTSMS 106 receives from the NRP 110 and 
the other routing processors pertinent NRP log records 
comprising reservation routing requests and their granting, 
refusal, transfers, and forwarding, including identification of 
Switches streaming media and the associated session data. 
The RTSMS 106 stores the NRP log records and retrieves 
the NRP log records, such as if needed for auditing purposes. 
0103) The RTSMS 106 may be configured with a human 
machine interface (HMI) that enables a network operator to 
access the RTSMS or another communication device in the 
streaming system 102. The network operator can use the 
HMI to load new software to, for example, the MMS 112, 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 a media owner, and/or to issue test presentations 
to specific media servers on an MMS. 
0104. An RTSMS 106 may be a local or regional 
RTSMS. The RTSMS 106 of FIG. 1 is depicted as a local 
RTSMS. One or more RTSMS devices may exist in the 
streaming system 102. One RTSMS 106 is depicted in FIG. 
1 for clarity. 

0105. The NRP 110 receives a request from a viewer 118 
and 120 and processes the request. The request contains the 
identification of the NRP to which it is sent, and the 
reservation identification generated by the RTSMS 106. For 
example, the NRP 110 reservation may be an NRP host name 
or an NRP IP address, and the reservation identification may 
be a reservation number. The NRP 110 also receives the 
reservation from the RTSMS 106. 

0106 The NRP 110 processes the request and compiles a 
list of switches that may be able to provide the requested 
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media to the requesting viewer 118 or 120. The NRP 110 
identifies an ordered list of switches, and attempts to select 
a switch based on network distribution rules. For example, 
the network supplier can choose to route on the best possible 
quality of service that can be provided to the viewer 118 or 
120, to route on 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. 

0107 The NRP 110 communicates with the switches to 
determine which Switch, if any, can provide the requested 
media. For example, the NRP 110 may start with the best 
identified switch and, if not available, communicate with the 
next-best identified Switch. The NRP 110 transmits to the 
viewer 118 or 120 an address, such as an IP address, of the 
Switch that can provide the requested media. In one embodi 
ment, if no Switch can be found in the first pass, then a 
bumping algorithm can be invoked that may bump a current 
stream from a switch. The rules for bumping can be estab 
lished by the network operator, for example, according to 
service agreements with publishers. 
0108. In one embodiment, a request is sent from the 
viewer 118 or 120 to the NRP 110 for each media clip on the 
play script. Thus, the NRP 110 must determine a switch that 
can stream the particular media clip of the play Script to the 
viewer 118 or 120 separately for each media clip on the play 
script. Each time the NRP 110 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 118 or 120. 
0109 For example, if a play script identifies two media 
clips, the viewer 118 or 120 transmits a media locator 
request to the NRP 110 for the first media clip. The NRP 110 
determines a switch that can provide the first media clip and 
transmits an IP address of that switch to the viewer 118 or 
120. After the viewer 118 or 120 receives the first media clip 
in a session with that switch, the viewer could send another 
media locator request to the NRP 110 for the second media 
clip. The NRP 110 determines a switch that can provide the 
second media clip and transmits an IP address of that switch 
to the viewer 118 or 120. The viewer 118 or 120 then 
receives the second media clip in a session with that Switch. 
0110. 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. 
0111. In another embodiment, the NRP 110 can be con 
figured to determine a Switch that can provide all media clips 
on a play script. In this embodiment, a single determination 
is completed by the NRP 110 in which the NRP locates a 
single Switch that can stream all media clips on the play 
script to the viewer 118 or 120. 
0112 The NRP 110 receives and processes signaling 
from each MMS and each other switch before, during, and 
after media is streamed. If a switch or part of a switch fails 
or can no longer maintain stream quality during a media 
streaming, the switch may notify the NRP 110, and the NRP 
may determine a different, second Switch that can provide 
the requested media. The NRP 110 then may direct the 
failing Switch to route the streaming session to the second 
switch. 
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0113. The NRP 110 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 118 or 120, 
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 may 
include an identification of devices within the Switch that 
provide the requested media to the viewer 118 or 120, such 
as which stream caster or stream casters within an MMS 112 
stream media to the viewer. 

0114. The state model in the NRP 110 includes a switch 
identification and the major states of a session or a connec 
tion, 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 connec 
tion, and other persistent states. The state changes may be 
received when setup or teardown messages are received by 
the MMS 112 and at other states. Each state change pref 
erably is identified with the reservation identification. 
0115 The NRP 110 transmits an NRP log to the RTSMS 
106 when the media for a presentation has been streamed to 
a viewer 118 or 120, 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. 

0116. The NRP 110 may use the domain name server 
(DNS) protocol to receive a media locator request from the 
viewer 118 and 120 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 session initiation protocol 
(SIP) or H.323, may be used. 
0117. One or more NRP devices may exist in the stream 
ing system 102. One NRP is depicted in FIG. 1 for clarity. 
0118. The MMS 112 streams media to a viewer 118 or 
120. The MMS 112 has communication devices, such as one 
or more stream casters and one or more media servers, that 
provide requested media to a viewer 118 or 120. The MMS 
112 monitors the communication devices, such as one or 
more stream casters and one or more media servers, within 
the MMS so that the MMS can determine if it can provide 
a requested media. 
0119) The MMS 112 processes signaling from the NRP 
110 and returns signaling to the NRP 110. The MMS 112 
receives signaling messages inquiring if the MMS can 
Stream media to a viewer 118 or 120. The MMS 112 
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 110 accepting or denying the inquiry. 

0120) The MMS 112 receives reservation data from the 
NRP 110 for a media clip in a presentation. The MMS 112 
may be configured to receive reservation data from the NRP 
110 and a reservation identification from the viewer 118 or 
120. In that instance, the MMS 112 may authenticate the 
reservation identification using the reservation data from the 
NRP 110 to determine if the reservation identification is 
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valid. In one embodiment, if the MMS 112 receives the 
reservation identification for the presentation from the 
viewer 118 or 120 within a configurable period of time, and 
the reservation identification is valid when compared to the 
reservation data from the NRP 110, the MMS 112 will 
stream the media to the viewer. In another embodiment, if 
the viewer 118 or 120 does not transmit the valid reservation 
identification to the MMS 112 for that presentation, fails 
authentication, or if the viewer transmits the correct reser 
vation identification but not within the configurable period 
of time, the MMS will not stream the media to the viewer. 
In that instance, the MMS 112 will reject the request from 
the viewer 118 or 120, and a session will not be initiated. The 
rejection is transmitted to the RTSMS 106. 
0121 The MMS 112 may have a stream routing proces 
sor (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, the current operating 
mode of the MMS, and/or other state factors. The MMS 112 
monitors the delivery of each media stream and the status of 
switch systems. The MMS 112 may detect an imminent 
failure of one or more communication devices in the MMS 
if such a failure occurs. Such as a failure of a stream caster's 
media server. The MMS 112 can transmit this data to the 
NRP 110. 

0122) If a stream caster, a media server on the stream 
caster, or another communication device in the MMS 112 
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 118 and 120. 

0123. If a communication device on the MMS 112 fails 
and another is not available on that MMS, the MMS notifies 
the NRP 110 and the RTSMS 106. In response, the MMS 112 
will receive and process from the NRP 110 a message 
instructing the MMS to route the stream to another MMS. 
The MMS 112 then will route the Stream to the identified 
MMS. The transfer and the continued streaming of the 
media are transparent to the viewer 118 and 120. 

0.124. The MMS 112 has a state model in which the MMS 
stores information and state changes for a viewing session of 
a presentation. The MMS 112 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 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 play, a pause, a stop, a forward, a 
cancel, a complete, or a rewind. 

0125 If the MMS 112 transfers a stream to a different 
stream caster or media server within the MMS, 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 112 transfers a stream to a 
different MMS, that event is noted in the state model. 

0126 The MMS 112 transmits to the RTSMS 106 stream 
information blocks (SIBs) for each stream session event and 
for each viewing session event. The SIB comprises infor 
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mation associated with the streaming session from the MMS 
112 to the viewer 118 or 120, including the reservation 
identification, an identification of the MMS or other switch, 
the stream caster and media server used, the media streamed, 
the presentation identification, the packet data path for each 
session, the equipment used for the streaming, and/or view 
ing events, such as a pause or rewind. One or more of the 
previous items may be used or not used in the SIB. If more 
than one stream caster or media server on one or more 
stream casters is used, that information also may be specified 
in an SIB. 

0127. An SIB is created when a viewing session is 
initiated, when a viewing session is terminated, when new 
media is presented, during a streaming session at config 
urable periods, and/or when other viewing events occur, 
Such as a pause, stop, rewind, forward, or error. The SIBS are 
Subsequently transmitted. In one embodiment, the period is 
configured at five minutes. 
0128. Other periods, different periods, or defaults, such 
as an event, can be used. 
0129. One or more MMS devices may exist in the stream 
ing system 102. One MMS 112 is depicted in FIG. 1 for 
clarity. 

0.130. The packet networks 114 and 122 each are a 
communication 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 110, the MMS 112, the 
portal 116, and/or the viewers 118 and/or 120. The packet 
networks 114 and 122 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 114 is a private network accessible by the 
ESRP 104, the RTSMS 106, the NRP 110, the MMS 112, 
and an authorized portal 116. In another embodiment, the 
packet network 122 is a public network. 
0131 The portal 116 is a processor, such as a server, 
configured to communicate with a viewer 118 or 120. The 
portal 116 manages communications between the viewer 118 
or 120 and the RTSMS 106. For example, the portal 116 may 
transmit viewer media selections to the RTSMS 106 and 
may transmit reservation data originating from the RTSMS 
to the viewer 118 or 120. The portal 116 may be a web-based 
processor, a set top processor, or another type of processor. 
0132) The viewer 118 or 120 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 118 or 120 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 pro 
tocol (SIP), which is an International Telecommunications 
Union (ITU) H.323 series protocol. The portal 116 of FIG. 
1 is authorized to transmit messages to the RTSMS 106. 
0.133 The viewers 118 and 120 are any communication 
device capable of transmitting and/or receiving signaling 
and/or media. The viewers 118 and 120 may be broadband 
based viewers or narrowband based viewers. For example, 
the viewers 118 and 120 may have a browser configured to 
communicate using a web based protocol Such as hypertext 
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transfer protocol (HTTP). Also, the viewers 118 and 120 
may have a media player configured to play media that is 
streamed to the viewers. In addition, the viewers 118 and 
120 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. 

0134. In some embodiments, the NRP 110 requests the 
MMS 112 to provide a media clip. In this embodiment, if the 
MMS 112 can provide the requested media clip, the MMS 
responds to the NRP 110 that it can provide the requested 
media clip. The NRP 110 transmits a message to the viewer 
118 or 120 identifying the MMS 112 as providing the media 
clip. The viewer 118 or 120 initiates a session or a connec 
tion to the MMS 112, and the MMS provides the requested 
media clip. 
0135) In other embodiments, the NRP 110 requests the 
MMS 112 to provide multiple media clips. In this embodi 
ment, if the MMS 112 can provide the requested media clips, 
the MMS responds to the NRP 110 that it can provide the 
requested media clips. The NRP 110 transmits a message to 
the viewer 118 or 120 identifying the MMS 112 as providing 
the media clips. The viewer 118 or 120 initiates a session or 
a connection to the MMS 112, and the MMS provides all of 
the requested media clips without further action from the 
NRP 110. In this embodiment, in one instance, the viewer 
118 or 120 initiates a single session or connection with a 
single setup message, and the MMS 112 streams all 
requested media clips before the session or connection is 
terminated. In another instance, the viewer 118 or 120 
transmits a separate setup message and teardown message 
for each media clip, and the MMS 112 stops streaming 
media after the last requested media clip is streamed. 
0136. In other embodiments, the NRP 110 requests the 
MMS 112 to provide multiple media clips. In this embodi 
ment, if the MMS 112 can provide the requested media clips, 
the MMS responds to the NRP 110 that it can provide the 
requested media clips. The NRP 110 transmits a message to 
the viewer 118 or 120 identifying the MMS 112 as providing 
the media clips. The viewer 118 or 120 initiates a session or 
a connection to the MMS 112, and the MMS provides all of 
the requested media clips. However, after each media clip is 
streamed, the viewer 118 or 120 communicates with the 
NRP 110 to receive authorization to initiate a session with 
the MMS 112. The NRP 110 communicates with the MMS 
112 to confirm that the MMS 112 can provide the next media 
clip. The MMS 112 acknowledges to the NRP 110 that it can 
provide the next media clip, and the NRP acknowledges to 
the viewer 118 or 120 that the MMS 112 can provide the next 
media clip. The viewer 118 or 120 then transmits another 
setup message to the MMS 112 to obtain the next media clip. 
0137 In some embodiments, the NRP 110 requests the 
MMS 112 to provide a presentation. In this embodiment, if 
the MMS 112 can provide the requested presentation, the 
MMS responds to the NRP 110 that it can provide the 
requested presentation. The NRP 110 transmits a message to 
the viewer 118 or 120 identifying the MMS 112 as providing 
the presentation. The viewer 118 or 120 initiates a session or 
a connection to the MMS 112, and the MMS provides the 
requested presentation. 

0138. In some instances in this embodiment, the viewer 
118 or 120 transmits a setup message for each media 
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identified in the presentation play Script, receives the media, 
and tears down the session or connection for that media. The 
viewer 118 or 120 then immediately transmits another setup 
message to the MMS 112 to get the next media on the play 
script. The viewer 118 or 120 receives the media and tears 
down the session or connection. This process continues until 
the viewer 118 or 120 has received all media on the play 
script. In other instances in this embodiment, the viewer 118 
or 120 transmits a setup message to the MMS 112, receives 
the media, transmits a teardown message to the MMS, and 
communicates with the NRP 110 prior to transmitting 
another setup message to the MMS to confirm that the MMS 
will provide the next media clip on the play script. 
0.139. The examples for the Figures below may reference 
one or more of a publication by an owner, a distribution by 
the ESRP 104, a request and/or selection by a viewer 118 or 
120 processing a reservation request by the RTSMS 106, a 
reservation made by the reservation system 108, communi 
cation between the RTSMS and the NRP 110, a request from 
the NRP to an MMS, an acknowledgement or denial of 
service by an MMS, a communication from the NRP to the 
viewer denying or accepting a presentation streaming, and/ 
or a Subsequent session or connection from the viewer to the 
MMS. In the examples, reference to one or more of these 
actions may identify the embodiment as distributing, 
requesting, or providing media in accordance with a pre 
sentation embodiment or a media clip embodiment 
described above. However, this discussion uses a presenta 
tion embodiment and a 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. 
0140. The streaming system 102 of FIG. 1 operates as 
follows. In a first example, a media owner generates a 
program with an order that is placed on the ESRP 104. The 
program has multiple media items, including a media clip 
for a movie and an advertisement. The program 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 program 
further includes a geographic restriction requiring the pro 
gram to be placed on a Switch in the western region of the 
United States, including California. 
0.141. The order for the program includes billing infor 
mation, such as the media owner is to be credited with 80% 
of the revenue generated from the program, and the network 
owner is to be credited with the remaining 20%. The media 
owner publishes the program with the respective order to the 
ESRP 104. 

0142. The ESRP 104 processes the program with its 
respective media rules and order. The ESRP 104 distributes 
the program to multiple switches in the western United 
States, including California. The ESRP 104 also transmits to 
the RTSMS 106 the publication data, including an identifi 
cation of the media clips in the program, the media rules, and 
the order. 

0.143 A viewer 118 selects an option to obtain one or 
more programs which, for example, contain movie media 
clips. In this example, the option is a link on the portal 116. 
When the link is selected, the portal 116 calls the reservation 
system 108 on the RTSMS 106. 
0144. The reservation system 108 is notified that the 
viewer 118 requested access to the program. The reservation 
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system 108 determines that the program is active within the 
network. The order may request additional viewer billing 
information, Such as a credit card for a pay-per-view event 
or a Subscription password to be Supplied for billing autho 
rization. The reservation system 108 determines if the pro 
gram contains media rules that require a statistical identifi 
cation of the viewer. If required by the media rules, the 
reservation system 108 collects the statistical information. 
0145 The reservation system 108 creates a customized 
presentation for the viewer based on the program, including 
the play Script of the media clips and the media rules, if any. 
The reservation system 108 builds a reservation having the 
identification of the viewer 118 and the identification of an 
NRP 110 selected to identify a switch to provide the pre 
sentation. In this example, the NRP identification is the host 
name of the NRP 110. The reservation also includes the 
presentation identification, including the customized play 
Script of the presentation. The customized play Script 
includes media selected based upon the statistical identifi 
cation data, time of day, day of week, personal viewing 
preferences, or any other attributes that the publisher deems 
pertinent. In this example, the presentation includes a movie 
media clip and an advertisement. 
0146 The reservation system 108 transmits the reserva 
tion to the NRP 110. In addition, the reservation system 108 
transmits to the viewer 118 the play script with each entry on 
the play script having the host name of the NRP, the 
reservation identification, and the presentation identifica 
tion. 

0147 The viewer 118 transmits a media locator request to 
the NRP 110. The media locator request in this example 
comprises at least one name on the play script, the NRP host 
name, and the reservation identification. 

0148. The NRP 110 uses the received reservation iden 
tification to obtain the presentation identification and addi 
tional data about the reservation. The NRP 110 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 110 compiles a list of MMSs that have the 
program and that can provide the presentation according to 
the media rules. In this example, the NRP 110 determines, 
based on load balancing factors and network distribution 
rules, that the MMS 112 is the best selection to provide the 
presentation. 

0149 The NRP 110 communicates with the MMS 112 to 
determine if the MMS can provide the presentation. The 
MMS 112 responds that it can provide the presentation to the 
viewer 118. In this example, the MMS 112 has a stream 
caster that can stream the presentation to the viewer 118. 
0150. The NRP 110 transmits to the viewer 118 an IP 
address of a stream caster on the MMS 112. In addition, the 
NRP 110 transmits the reservation data to the MMS 112. 
Also, the NRP 110 saves information in a state model 
identifying the reservation identification, the presentation 
identification, that the MMS 112 will stream the presentation 
to the viewer 118, and the time the MMS accepted the 
streaming request. 

0151. The viewer 118 receives the IP address and initiates 
a Session with the MMS 112. The MMS 112 Streams the 
presentation to the viewer 118, including the movie media 
clip and the advertisement. The MMS 112 retains informa 
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tion in a state model identifying the reservation identifica 
tion, the presentation identification, the start and stop times 
of each media on the play Script, and any viewing events, 
Such as a pause, a forward, a reverse, or other events. 
0152. When each media on the play script has been 
streamed to the viewer 118, the viewer initiates an end to the 
session. The MMS 112 stores information in its state model 
identifying the end of the session. The MMS 112 transmits 
its logs, SIB information, and state model information to the 
RTSMS 106. 

0153. The MMS 112 notifies the NRP 110 that the 
presentation streaming is complete. The NRP 110 stores 
information in its state model identifying that the presenta 
tion streaming is complete and transmits the state model data 
to the RTSMS 106. 

0154) The RTSMS 106 processes the logs, the SIB infor 
mation, and any additional data that originated from State 
models from both the NRP 110 and the MMS 112. The 
RTSMS 106 collates the data using the reservation identi 
fication to produce the MSDR data identifying billable 
events, including the presentation that was streamed to the 
viewer 118, the amount of media streamed to the viewer, and 
the streaming time. 
O155 The RTSMS 106 applies the order rules to the 
MSDRs. In this example, the RTSMS 106 produces a 
financial settlement and report identifying a credit of 80% of 
the revenue generated by the presentation to the media 
owner and a credit of 20% of the revenue generated by the 
presentation to the network owner. 
0.156. In another example, the viewer 120 requests media 
and receives a play script from the RTSMS 106 for viewing 
a presentation. The presentation has three media clips. In 
addition, the NRP 110 receives the corresponding reserva 
tion from the RTSMS 106. In this example, the MMS 112 
has two stream casters. 

0157 The viewer 120 transmits a request containing the 
reservation identification to the NRP 110. The NRP 110 
processes the request with the reservation received from the 
RTSMS 106 to compile a list of switches that can provide 
the requested presentation. The NRP 110 communicates 
with the MMS 112 to determine if the MMS can provide the 
presentation to the viewer 120. The MMS 112 responds to 
the NRP 110 that it has a stream caster that can stream the 
presentation to the viewer 120. The NRP 110 transmits an IP 
address of the first stream caster on the MMS 112 to the 
viewer 120. 

0158. The viewer 120 initiates a session with the first 
stream caster on the MMS at the IP address provided by the 
NRP 110. In addition, the MMS 112 notifies the NRP 110 
that the streaming session has been initiated. The MMS 112 
stores all information regarding the streaming and the state 
model. 

0159. The NRP 110 stores information in a state model 
identifying the MMS 112 as providing the presentation. This 
information is transmitted in an NRP event log to the 
RTSMS 106 as it occurs or at a specified configurable time. 
In this example, the NRP 110 transmits the NRP log to the 
RTSMS 106 every five minutes. In other examples, the NRP 
110 can be configured to transmit the NRP log to the RTSMS 
when a session is initiated between a viewer and a particular 
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Switch and when that session is terminated. In addition, in 
other examples the NRP 110 can be configured to transmit 
the NRP log at other configurable times or at different 
configurable events. 

0160 When the session is initiated between the viewer 
120 and the MMS 112, the MMS creates an SIB and 
subsequently transmits the SIB to the RTSMS 106. In 
addition, while the media is streamed from the MMS 112 to 
the viewer 120, an SIB is created and 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 to different periods of duration. 
In addition, in this example, the MMS 112 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 termi 
nated, the MMS 112 transmits an SIB to the RTSMS 106. 

0161 When the session is complete and terminated, the 
MMS 112 notifies the NRP 110. The NRP 110 transmits a 
final NRP log to the RTSMS 106. 
0162. In this example, the RTSMS 106 collates all of the 
SIBs into an MSDR using the reservation identification in 
each SIB. The MSDR then can be used to provide billing 
records to billing entities according to billing rules. Such as 
those that may be in an order associated with the program. 
In other examples, the RTSMS 106 may use the NRP logs 
in conjunction with the SIBs to create the MSDR. 
0163. In another example, the viewer 118 receives a play 
script with a reservation identification from the RTSMS 106. 
In addition, the NRP 110 receives the reservation from the 
RTSMS 106. The viewer 118 transmits a media locator 
request to the NRP 110, and the NRP 110 processes the 
media locator request with the reservation data received 
from the RTSMS 106. The NRP 110 compiles a list of 
switches, including the MMS 112, that can provide the 
presentation identified in the reservation. The NRP 110 
communicates in turn with the MMS 112 to determine if the 
MMS can provide the presentation. The MMS 112 replies to 
the NRP 110 specifying that it can provide the presentation. 
The NRP 110 transmits an IP address of a stream caster on 
the MMS 112 to the viewer 118. 

0164. The viewer 118 initiates a session with the MMS 
112. The MMS 112 streams the presentation to the viewer 
118 as requested. 
0165 While the MMS 112 is streaming the presentation 
to the viewer 118, an error occurs, and the MMS is not able 
to continue streaming the presentation to the viewer. The 
MMS 112 notifies the NRP 110 that it cannot continue 
streaming the presentation to the viewer 118. 

0166 The NRP 110 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 (not shown). The second MMS 
notifies the NRP 110 that it can provide the presentation. The 
NRP 110 notifies the first MMS 112 to route the Session to 
the Second MMS. 

0167. The session is routed to the second MMS. The 
second MMS provides the rest of the presentation to the 
viewer 118. When the presentation has completed, the 
session is terminated by the viewer 118. The second MMS 
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notifies the NRP 110 that the streaming for the presentation 
is complete and the session is terminated. 
0.168. In this example, the MMS 112 transmits SIBs to the 
RTSMS 106 when the session is initiated, during the con 
figurable periods of time while the presentation is streaming, 
during any viewing events, when the stream caster fails, and 
when the session is routed to the second MMS. Likewise, the 
Second MMS transmits SIBS to the RTSMS 106 when the 
session is routed to the second MMS and the second MMS 
starts streaming the media for the presentation, during the 
configurable periods of time while the presentation is 
streaming, when any viewing events occur, and when the 
session is terminated. Each of the SIBs contains the reser 
vation identification for the presentation. In addition, the 
NRP 110 transmits NRP logs to the RTSMS 106 identifying 
both the MMS 112 and the second MMS when the respective 
MMSs provide the media streaming for the presentation. 

0169. The RTSMS 106 receives the SIBs from the MMS 
112 and the Second MMS. The RTSMS 106 collates the SIBS 
to create an MSDR using the reservation identification 
contained in each SIB. The MSDR then can be used for 
settlement purposes. 
0170 In another example, the viewer 120 requests access 
to media. The RTSMS 106 returns a play script to the viewer 
120. The play script identifies two media clips, in addition 
to the reservation identification and the NRP identification. 
In this example, the media clips are identified by URLs, and 
the reservation identification is a reservation number 
attached to the URL. Also, the NRP identification in this 
example is a host name for the NRP 110. The RTSMS 106 
also transmits the reservation to the NRP 110. 

0171) 1495160.2 
0172. The viewer 120 transmits a request to the NRP 110. 
In this example, the request is a media locator request. The 
media locator request identifies the play script and the 
reservation identification. The NRP 110 processes the media 
locator request and the reservation received from the 
RTSMS 106. The NRP 110 compiles a list of all possible 
switches that can handle the presentation identified by the 
play Script. 

0173 The NRP 110 communicates with the MMS 112 to 
determine if the MMS can provide the presentation. The 
MMS 112 transmits a message back to the NRP 110 iden 
tifying that it can provide the presentation. The NRP 110 
transmits an IP address of a stream caster on the MMS 112 
to the viewer 120. 

0.174. The viewer 120 initiates a session with the MMS 
112. The MMS 112 streams the media for the first media clip 
identified on the play script to the viewer 120. 

0.175. In this example, when the viewer 120 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 script requires a different media server type. 

0176) The viewer 120 determines that there is a second 
media clip of a different media server type on the play script 
for the presentation. The viewer 120 contacts the NRP 110 
to determine if a switch is able to provide the second media 
clip for the presentation. 
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0177. The NRP 110 communicates with the MMS 112 to 
determine if the MMS can provide the second media clip on 
the play script for the presentation. The MMS 112 commu 
nicates back to the NRP 110 with a message stating that the 
MMS 112 cannot provide the second media clip on the play 
script for the presentation because the MMS does not have 
the required media server. 
0178. The NRP 110 receives the message from the first 
MMS 112. The NRP 110 communicates with a second MMS 
(not shown) to determine if the second MMS can provide the 
second media clip on the play script for the presentation. The 
second MMS communicates a message to the NRP 110 that 
it can provide the second media clip on the play Script for the 
presentation. The NRP 110 transmits a message to the 
viewer 120 identifying an IP address of a stream caster on 
the Second MMS. 

0179 The viewer 120 initiates a session with the second 
MMS at the identified IP address. The Second MMS Streams 
the second media clip in the play script for the presentation 
to the viewer 120. When the streaming for the second media 
clip is complete, the viewer 120 terminates the session. The 
second MMS notifies the NRP 110 that the streaming for the 
second media clip is complete, and that the session is 
terminated. 

0180. The first MMS 112 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 110 
transmits NRP logs to the RTSMS 106. The SIBs and the 
NRP logs identify the reservation identification for the 
presentation. 

0181. The RTSMS 106 collates the SIBs from each of the 
first MMS 112 and the Second MMS to create an MSDR. 
The MSDR can be used for billing records and other 
settlement purposes. 
0182 FIG. 2 depicts an exemplary embodiment of a 
reservation system for a streaming system. The reservation 
system 122A comprises a service order system 202, a 
financial screener 204, a presentation creator 206, and a 
reservation generator 208. Systems and processes may be 
combined or separated. 
0183) The service order system 202 identifies the viewer 
from which a request is received. The service order system 
202 authenticates the viewer 118 or 120 to determine 
whether the viewer is authorized to make a request for the 
desired program. In one embodiment, the service order 
system 202 compares the viewer profile against Service rules 
provided by the media owner in the order. The service order 
system 202 may verify that the order for the program is in 
effect and that the program is available at a viewing time 
requested by the viewer 118 or 120. In another embodiment, 
the service order system 202 may authorize any viewer 118 
or 120 and/or any request for a program. In this instance, a 
service rule requiring validation may not be present or may 
provide that any viewer may receive the program. Other 
examples exist. 
0184 The service order system 202 may be configured to 
validate that a request is received from a valid communica 
tion system, such as a valid portal 116 of FIG. 1. In some 
embodiments, the validation of the communication system 
may not be required. 
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0185. It will be appreciated that in other embodiments, 
authentication of the viewer 118 or 120 and/or validation of 
the communication system providing the request may 
involve external systems. For example, a media owner may 
make an arrangement with a portal site to allow viewing of 
all of the media owner's content on a fee for service basis 
where the portal 116 owner pays the bill. No viewer iden 
tification or payment collection is involved. When the 
request for service comes to the network owner, the service 
order system 202 can be defined to access the network 
owner's accounts receivable system to determine if the 
portal 116 is more than 90 days late in payment. If the portal 
116 owner has not made a bill payment in the last 90 days, 
the service request can be rejected. 
0186 The financial screener 204 validates financial trans 
actions with a viewer 118 or 120, such as by determining 
whether a viewer can pay for a program or whether a viewer 
has paid for a program, if payment is required from the 
viewer for a requested program. For example, a financial 
transaction may be required for a pay-per-view program, a 
Subscription, a gift certificate, discounted events, promo 
tions, and/or combinations of the above or other events. 
0187. In some embodiments, external systems may be 
used during a financial screening process. For example, a 
viewer 118 or 120 requesting a pay-per view, non-subscrip 
tion service may require an immediate credit card payment. 
In order for the viewer 118 or 120 to access the content, the 
viewer must provide valid credit card data that is passed to 
an external credit card processing system for payment 
authorization. If the credit card processing system returns a 
credit accepted Status, the viewer's transaction continues to 
be processed. If the external credit card application rejects 
the credit card, a message is forwarded to the viewer 118 or 
120, and the viewer's transaction continues pending until a 
valid payment is made or the viewer cancels the request. 
0188 The presentation creator 206 creates a tailored 
presentation for a viewer 118 or 120 based upon the 
requested program and its associated service rules and 
settlement rules, if any. In some instances, the presentation 
creator 206 may process the viewer profile, if the viewer 
profile is available, with the viewer's request and the pro 
gram rules to generate the presentation. Thus, a presentation 
is customized for an individual viewing session by the 
presentation creator 206. Additionally, in other embodi 
ments, the presentation creator 206 may reject a request 
instead of creating a presentation for the viewer 118 or 120. 
0189 The presentation creator 206 may be configured to 
generate different presentations based upon different viewer 
profiles. For example, different advertisements may be 
selected for a presentation based upon a viewer profile. 
Alternately, a movie may have a different ending that may be 
selected for a different market, a different language, closed 
captioning, letter box format, or another selection. 
0190. The different selections for a media clip are based 
on a selection criteria provided by a media owner in the 
program, may specify directly which media clip to provide 
in the presentation, may provide a media alias that is 
resolved at a later time, including after a viewing session has 
started, or provide another presentation criteria. Addition 
ally, any portion of the presentation selection may be based 
on attributes and respective values identified for a viewer 
profile for a specified program. The attributes may be 



US 2007/0198739 A1 

demographics, such as age, gender, marital status, income, 
or other demographics, geographic location, such as a city, 
a state, a country, a college, a region, or other geographic 
location attributes, hobbies, such as basketball, tennis, row 
ing, crafts, or other hobbies for showing a product place 
ment, preferences, such as drama, comedy, religious pref 
erences, or other preferences, job grades, such as 
enterprising, management, union, non-union, local law 
enforcement, or other job grades, and/or other attributes for 
which a media owner identifies for a viewer profile. 
0191 The reservation generator 208 determines whether 
the streaming system has the necessary resources to stream 
a presentation for a requested program to a viewer. The 
reservation generator 208 processes the presentation gener 
ated by the presentation creator and the request to identify 
whether a resource in the streaming system, such as a Switch, 
can provide the presentation for a requested program and the 
generated reservation. If the necessary resource or resources 
are not available to stream the presentation, the reservation 
generator 208 may reject the request, put the request on a 
waiting list, or pass the request to another system that may 
be able to provide the requested program, Such as to another 
RTSMS or an external system. If the reservation generator 
208 determines that the resources are available, the reser 
Vation generator may accept the request and create the 
reservation for the presentation, including assigning a res 
ervation identification to the reservation. The reservation 
generator 208 tracks the reservation identification for each 
reservation. 

0.192 The reservation generator 208 selects an NRP, such 
as the NRP 110, to handle routing requests for the reserva 
tion and transmits the reservation to the selected NRP. The 
reservation may be transmitted to the selected NRP at any 
time before the start time of the presentation, including 
immediately after the reservation is assigned to the viewer 
and the presentation, immediately prior to the assigned 
starting time for the presentation, or anytime in between. 
The reservation generator 208 creates a play script for the 
viewer and transmits the play script to the viewer. The 
reservation generator 208 creates a customized play Script 
for each customized presentation, including a play Script for 
the media clips in the presentation and the reservation 
identification. In one embodiment, the play Script contains 
one or more URLs, with each URL containing a media 
reference and the reservation identification. It will be appre 
ciated that the reservation may be for a single reservation for 
a viewer or part of a block of reservations. The single 
reservation and/or the block of reservations may be prior 
established reservations or future reservations. 

0193 FIG. 3 depicts an exemplary embodiment of an 
NRP of the present invention. The NRP 110A of FIG. 3 
comprises an NRP control manager 302, a reservation cache 
304, a name resolution system 306, a routing engine 308, a 
Switch manager 310, a media location cache 312, and an 
NRP LDSTS 314. 

0194 The NRP control manager 302 monitors and stores 
the events and the status of each Subsystem and device 
within the NRP 110A. The control manager 302 also moni 
tors messages transferred between subsystems on the NRP 
110A and processing of those messages by Subsystems in the 
NRP. The control manager 302 generates an alarm upon 
detection of an error event. The control manager 302 also 
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monitors and stores configuration changes made from a 
network operator or another source. The control manager 
302 manages the NRP 110A at an aggregate level. 
0.195 The control manager 302 maintains in memory the 
total bandwidth used by the NRP 110A, the total number of 
active requests, the current not to exceed bandwidth capac 
ity, the current not to exceed active requests capacity, the 
current processing capacity, and the current not to exceed 
processing capacity. The memory enables the control man 
ager 302 to reject name resolution requests, such as a DNS 
lookup request or a broadband SIP connection request, when 
the name resolution request will place the NRP 110A above 
the desired thresholds. 

0196. The reservation cache 304 maintains reservations 
identifying current and imminent reservations in the stream 
ing system 102. The reservation is used to feed the routing 
engine 308 and to validate whether a reservation exists. 
0197) The name resolution system 306 is the entry point 
to the routing engine 308. The name resolution system 306 
receives the NRP identification signaling in a translatable 
protocol and provides the mapping back for a reply. In one 
embodiment, the name resolution system 306 receives an 
NRP host name in a DNS protocol format as the NRP 
identification and, after the routing engine 308 has processed 
the request and an MMS that can provide the media is 
located, maps the response as an IP address to the MMS, a 
stream caster, or other device on the MMS. The name 
resolution system 306 also resolves NRP identification 
requests from broadband communication devices. 
0198 The name resolution system 306 manages commu 
nications with other NRPs and/or other signaling systems 
controlled by other networks. The latter usually requires 
conversion between various protocols. 
0199 The name resolution system 306 operates as a 
signal gateway and is configured to process in-band signal 
ing or out-of-band signaling. In-band signaling is signaling 
that is contained within a transmission path of a streaming 
service. For example, the SIP protocol can be in-band 
signaling. Additionally, the real-time transport protocol 
(RTP) is configured to contain RTP control protocol (RTCP) 
data embedded within the RTP transmission. 

0200) Out-of-band signaling is signaling that is trans 
ported via a transmission path separate from the media 
streaming path. The separate transmission path may be via 
different physical links, via a different internet protocol (IP) 
port number on a same physical path, via a virtual private 
network (VPN), or another method transmitting data via a 
separate logical or physical path. 

0201 The routing engine 308 determines whether to 
accept or to deny a request for media. If the routing engine 
308 determines that an MMS can and should provide the 
requested media, the routing engine will accept the request. 
The routing engine 308 can reroute a media request. This can 
occur, for example, if the stream caster or its media server 
on an MMS fails or otherwise cannot begin or continue 
streaming the requested media. Other examples exist. 

0202 The routing engine 308 collects additional infor 
mation for a connection or a session based on how the 
connection or session is established over what is provided in 
the initial reservation. For example, if a viewer is connecting 
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via a directly managed broadband network, the routing 
engine 308 collects detailed information on the actual logi 
cal virtual path/virtual circuit. The routing engine 308 can 
update reservation information or NRP logs with this addi 
tional information and have the updated information trans 
ferred to the RTSMS 106 for future use. 

0203 The switch manager 310 monitors and stores the 
state of the MMSs and their communication links. The 
switch manager 310 also transmits the reservation to the 
MMSs, receives requests from an MMS to reroute a media 
stream, and responds to reroute requests. 

0204 The media location cache 312 caches program 
information, such as the identification of the media in a 
program, on what MMS devices the media is located, the 
anticipated streaming time of the media, the playing time of 
streamed media, the average bandwidth needed to stream 
media of a program, the maximum bandwidth needed to 
stream media of a program, and the quality of the media 
encoding. This program information is used by the routing 
engine 308 to make routing decisions. 

0205 The NRP LDSTS 314 collects event data, such as 
state change data and reservation data, from other Sub 
systems of the NRP 110A. The LDSTS 314 transmits the 
event data, including NRP logs, to the RTSMS 106 for 
billing, reporting, and network management. 

0206 FIG. 4 depicts an exemplary embodiment of an 
NRP control manager of the present invention. The control 
manager 302A of FIG. 4 comprises an alarm manager 402. 
a load manager 404, and a reservation controller 406. The 
alarm manager 402 operates with a process status storage 
element 408 and a signaling link status storage element 410. 
The load manager 404 operates with the signal link status 
storage element 410, a managed devices storage element 
412, and a mirrored devices storage element 414. The 
reservation controller 406 operates with a reservation con 
trol storage element 416. The storage elements 408-416 each 
may be, for example, a database, a table, an array, a 
programming object, a computer process monitoring event 
that can be called via an inter process or remote process 
communication, and/or another storage element. For sim 
plicity, the storage elements 408-416 may be referred to as 
databases. 

0207. The alarm manager 402 operates to centrally con 
trol and monitor an NRP. The alarm manager 402 enables an 
operator to define one or more objects for the streaming 
system 102 that can be managed, for example, by simple 
network management protocol (SNMP) or common man 
agement information protocol (CMIP). For example, an 
operator may define a managed object for network manage 
ment of the streaming system 102. 
0208 Additionally, the alarm manager 402 enables an 
operator to define alerts that may be unique to implementing 
the streaming system 102. For example, an alert may be 
defined by specifying the managed object and a threshold 
value for the managed object or an attribute of the managed 
object. If the value of the managed object or the attribute 
exceeds, either by meeting, going below, or going above the 
threshold of the managed object as specified by the threshold 
value, an alert may be triggered and generated to a console 
of the network operator and/or to an alarm log. For example, 
an invalid reservation identification count may be specified 
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for the NRP and measured every five minutes. If the count 
reaches a specified number, Such as ten, then an alarm may 
be generated. 
0209 Also, the alarm manager 402 monitors signaling 
processes operating on the NRP and generates an alert to a 
network operator and/or to an alarm log as to a possible 
and/or actual degradation of service. These signaling pro 
cesses may be referred to as mission critical signaling 
processes. If a signaling process Such as this halts, crashes, 
consumes an unreasonable amount of a resource, or other 
wise causes an alert condition, signaling processing may be 
halted. This may occur, for example, where a name resolu 
tion system, such as the name resolution system 306 of FIG. 
3, temporarily halts. In this instance, reservations that were 
assigned to that NRP can no longer be routed by that NRP, 
and a secondary NRP will have to process current and future 
reservations until the problem with the current NRP has been 
resolved. Reservations that already were routed may con 
tinue to be streamed. 

0210. The alarm manager 402 monitors the signaling 
processes and predicts potential and/or imminent failures. In 
Some instances, the alarm manager 402 may auto correct a 
detected problem. For example, the alarm manager 402 may 
divert a reservation to another NRP and attempt to restart the 
name resolution system of the current NRP so as to restore 
the name resolution system to full operation. 
0211. In one embodiment, the alarm manager 402 is 
configured to generate forecasts. In this embodiment, the 
alarm manager 402 is configured to detect whether a 
selected MMS is approaching its capacity or is over capac 
ity, even when the normal hardware SNMP device manager 
does not detect an over capacity event. The alarm manager 
402 may be configured in this instant to determine the 
impact of scheduled reservations on the selected MMS and 
report if planned and current usage exceeds its capacity. 
Forecasting provides an advantage, for example, where 
forecasting of bandwidth use enables the streaming system 
to provide a high quality of service (QoS) for streaming high 
bandwidth, long duration media. 
0212. The alarm manager 402 monitors the data in the 
NRP process status storage element 408. The NRP process 
status storage element 408 contains the current and past 
status and records from the internal NRP processes. The 
alarm manager 402 may be configured to alert an operator 
and/or an alarm log if an internal NRP process is in an actual 
or potential alarm condition. In another embodiment, the 
alarm manager 402 may be configured to detect if a routing 
engine, such as the routing engine 308 of the NRP110A (see 
FIG. 3), has halted. This may occur, for example, if routing 
Software in the routing engine is not operating correctly. In 
this instance, the alarm manager 402 may be configured to 
alert a network operator and/or an alarm log to stop the 
routing engine and to restart the routing engine. 
0213 The alarm manager 402 also may be configured to 
monitor the signal link status storage element 410. The 
signal link status storage element 410 contains information 
identifying the current status and past records of the signal 
link transports for the signaling system 102. A signaling link 
may be one link on a communication path between devices 
in the signaling system 102. Such as in an out-of-band 
signaling network. A signaling link may be, for example, a 
virtual path/virtual circuit connection, an IP connection, or 
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another signaling link. The signaling link status may be 
dependant on the technology used. Signaling link status may 
include, for example, up/down, percent use, error rate, and 
other status attributes. The signaling link status may be 
accessed, for example, by SNMP or CMIP 
0214. The alarm manager 402 monitors the signaling 
links and records the status of each signaling link in the 
signaling link status storage element 410. If a given signal 
ing link is not operational, the alarm manager 402 may be 
configured to alert a network operator and/or an alarm log. 
The alarm manager 402 may be configured to attempt to 
re-establish a communication on the signaling link or estab 
lish communications to an alternate link to the same desti 
nation. 

0215. The alarm manager 402 also may be configured to 
enable a network operator to set attribute conditions, such as 
a signaling link load limit to ensure that signaling data is 
transported through the streaming system 102 on an efficient 
basis. The alarm manager 402 enables the operator to set the 
load limit level from Zero to one hundred percent. 
0216) The load manager 404 controls the use of one or 
more MMS devices that are assigned to the primary control 
domain of that NRP. The primary control domain of a 
Selected NRP are those MMSS or MMS devices that com 
municate with the selected NRP and that receive and follow 
instructions from the selected NRP, including instructions 
for streaming media to a viewer. The load manager 404 
stores the status and statistics of each MMS and MMS 
device in that NRP's primary control domain in the managed 
devices storage element 412. 
0217. The load manager 404 also manages a secondary 
control domain set of MMSs and MMS devices. The sec 
ondary control domain includes one or more MMSs or MMS 
devices that are under the secondary control domain of 
another NRP. In the event the primary NRP for those devices 
fails, the load manager 404 of the current NRP will read the 
data located in the mirrored devices storage element 414 to 
identify and control the devices that were assigned to the 
failed NRP. The load manager 404 will read the data from 
the mirrored devices storage element 414 upon receiving an 
instruction to service the secondary control domain. 
0218. The load manager 404 monitors the state model of 
each reservation accepted by an MMS within its primary or 
secondary control domain. The load manager 404 updates 
the state model and the streaming use statistics and measures 
in the managed devices storage element 412. Examples of a 
streaming use statistic include the overall bandwidth use of 
an MMS, an individual streaming server bandwidth use 
within an MMS, an individual streaming server memory use, 
an individual streaming server disk use, an individual 
streaming server signaling link use, and other statistics. 
0219. The load manager 404 may be configured to com 
pute the available capacity of an MMS or an individual 
streaming server by media server type. A streaming media 
server type may include Microsoft's Windows Media 
Server, Real Server, Apple's Quick Time/Darwin server, 
Oracle Video Server, and others. Available capacity may be 
classified over a time period in configurable time incre 
ments, such as five minutes. Classifying available capacity 
over a time period reflects scheduled reservations that have 
not yet connected. 
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0220. The reservation controller 406 operates with a 
reservation control storage element 416. The reservation 
controller 406 handles communications between one or 
more NRPs within the signaling system 102 and communi 
cations to and/or from a signaling device of another packet 
network to fulfill a reservation request. The reservation 
controller 406 stores the reservation request and associated 
information where necessary in the reservation control Stor 
age element 416. Associated information may include the 
destination to which the reservation controller 406 routed 
the reservation request, the time the reservation request was 
routed, and other data required to process the reservation 
request. 

0221) The reservation controller 406 maintains timers on 
remotely routed reservation requests and can cancel those 
reservation requests and/or reroute the reservation requests 
to another NRP or to a different network provider. The 
timers typically are kept for a reservation request forwarded 
to a destination NRP. The destination NRP is provided a 
configurable amount of time in which to respond to the 
reservation request with a positive or negative response. If 
the destination NRP does not respond within the allotted 
time, a different NRP may be selected to process the 
reservation request. However, if another NRP cannot be 
located, the reservation request may be refused. 

0222. The reservation request has a format referred to 
herein as the reservation format. The reservation format is 
used by one or more devices within the NRP and/or one or 
more other devices within the signaling system 102 to 
process the reservation request. In some instances, external 
networks may or may not use the reservation format used by 
the streaming system 102. Thus, in some instances, a mes 
sage received from an external network may require con 
version to the reservation format. In other instances, a 
message to be transmitted to an external system may require 
conversion from the reservation format to a format receiv 
able by that external network. Conversion may also be 
required if two or more NRPs exist in the streaming system 
102, and at least one of the NRPs is operating a different 
version of software, firmware, and/or operating systems than 
the version used by one or more other NRPs in the streaming 
system. 

0223) In those instances in which the format of the 
reservation request requires conversion, either between one 
or more devices within the streaming system 102 or between 
a device within the streaming system and a device outside of 
the streaming system, the reservation controller 406 controls 
converting the format of the reservation request between the 
one or more formats and/or other protocols. Examples of 
Some signaling protocols include the Internet Engineering 
Task Force (IETF) session initiation protocol (SIP), the 
International Telecommunications Union (ITU) H.323, the 
World Wide Web Consortium (W3C) Extensible HyperText 
Markup Language (XHTML), Extensive Markup Language 
(XML), and other protocols and private application inter 
faces. 

0224 FIG. 5 depicts an exemplary embodiment of a 
name resolution system. The name resolution system 306A 
of FIG. 5 includes a signal authenticator 502, a protocol 
identifier 504, and a protocol converter 506. The signal 
authenticator 502 operates with a security authorization 
storage element 508, the protocol identifier 504 operates 
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with an active link protocol storage element 510, and the 
protocol converter 506 operates with a protocol conversion 
mapping storage element 512 and a protocol conversion 
library 514. The storage elements 508-514 each may be, for 
example, a database, a table, an array, a programming object, 
a computer process monitoring event that can be called via 
an inter process or remote process communication, and/or 
another storage element. For simplicity, the storage elements 
508-514 may be referred to as databases. 
0225. The signal authenticator 502 operates with the 
security authorization storage element 508. The signal 
authenticator 502 determines if signaling as received from 
various locations is valid. The signal authenticator 502 uses 
data stored in the security authorization storage element 508 
to verify the validity of communications received within the 
streaming system 102 and/or another network. 
0226 For example, the signal authenticator 502 may 
validate a communication by identifying the IP address of 
the device sending the communication and Verifying that the 
sending IP address is valid, reading embedded security key 
data within the communication and validating the security 
key data, identifying physical device serial numbers and 
validating the serial numbers, identifying the signaling link 
as a secure link, and/or other security Schemes. In another 
example, two internet service providers (ISPs) may agree to 
transmit communications between their networks. In this 
example, the security authorization storage element 508 may 
contain the IP addresses of the devices of both networks and 
a security key to be used when processing communications 
from another network, and the signal authenticator 502 will 
validate the communications. 

0227. The signal authenticator 502 may receive and pro 
cess a communication, identify the sending IP address and a 
security key, and use a process and/or lookup to the security 
authorization storage element 508 to identify whether the IP 
address is listed in the security authorization storage ele 
ment, to decode the security key, and to match the decoded 
security key to validate the information identified in the 
security authorization storage element. In another example, 
the security authorization storage element 508 may be 
configured as a cache of recently used security keys. In this 
example, the signal authenticator 502 may be configured to 
access a public key data store or certificate verification 
service to validate a security key. 
0228. In addition to the information identified above, the 
security authorization storage element 508 also may contain 
data identifying signaling network points including signal 
ing end-points, the company that owns the signaling net 
work point, contact information identifying the manager of 
the signaling network point, and/or other data. A signaling 
network point is a device that is addressable from a signaling 
standpoint. A signaling end-point identifies a signaling net 
work point that is at one end of a communication. 
0229. The protocol identifier 504 operates in conjunction 
with the active link protocol storage element 510. The 
protocol identifier 504 maintains a list of active signaling 
links and information used to communicate services on each 
link. The protocol identifier 504 stores the signaling link 
information in the active link protocol storage element 510. 
Signaling link information may include whether the signal 
ing link uses in-band or out-of-band signaling, protocols that 
may be used on or with the signaling link, what signaling 
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links may be used as back-up signaling links to a signaling 
network point, including a signaling end-point, whether the 
signaling link is not operational and the reason therefore, 
whether the signaling link is active, the desired not to exceed 
link load limits, signaling link prioritization to a given 
signaling network point, a transport type, and other data 
useful for managing signaling links and communication 
paths. 
0230. The protocol converter 506 operates in conjunction 
with the protocol conversion mapping storage element 512 
and the protocol conversion library 514. The protocol con 
verter 506 converts communications between the reserva 
tion format and other protocols, as explained more com 
pletely above with respect to FIG. 4. The protocol converter 
506 obtains protocol information from the protocol conver 
sion mapping storage element 512. Such as by identifying 
data elements and other protocol elements for the SIP 
protocol. The protocol converter 506 then can map data 
elements from the reservation format to the desired protocol. 
The protocol conversion mapping storage element 512 con 
tains protocol identifiers for mapping protocols that have 
similar attributes as the reservation format, but different 
formatting and naming conventions. 
0231. If the conversion between the reservation format 
and anther protocol requires more than a simple mapping, 
the protocol converter 506 calls routines stored in the 
protocol conversion library 514. These routines typically 
define application programming interfaces (APIs) using an 
open standard, such as XHTML, XML, or another standard. 
APIs normally are negotiated between networks and may be 
considered signaling network point specific. For example, 
protocol conversions may be required for a routing request 
made on the ingress side, for a communication to the 
forwarding protocol, for a communication from a forward 
ing reply, and/or for a communication returning the results 
of a routing request on the egress side. 
0232 The routines in the protocol conversion library 514 
may be configured to determine the protocol to be used for 
converting the communication and to then perform the 
conversion. If the protocol conversion library 514 does not 
contain data for the received communication, the protocol 
conversion library 514 and the protocol converter 506 may 
be configured to default to a native protocol of the streaming 
system 102, such as the reservation format. 
0233 FIG. 6 depicts an exemplary embodiment of a 
routing process for a routing engine. The routing engine 
308A of FIG. 6 depicts a logical default process for routing 
media. However, other default processes may exist. 
0234. The routing engine 308A locates one or more 
MMSs and/or MMS devices that have the requested media 
identified by a reservation request at step 602. For example, 
the routing engine 308A may locate those MMSs that 
contain 100% of the media identified for a requested reser 
Vation. In another example, the routing engine 308A may be 
configured to locate the MMSs that contain the first media 
item to be viewed for a requested reservation and the 
presentation generated therefore, and Subsequent media 
items requested in the reservation (and to be generated for 
the presentation) are transported to the selected MMS while 
the viewer receives the first media item. 

0235. At step 604, the routing engine 308A determines if 
the MMSs that contained the requested media have the 
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capacity to stream the media to the viewer. The capacity is 
measured in current usage and future scheduled usage. For 
example, a viewer may request a two hour movie to be 
generated in the moving pictures experts group (MPEG) 
format requiring 4 megabytes of constant bandwidth. The 
routing engine 308A determines if the MMS currently has 4 
megabytes of bandwidth, the appropriate processing capac 
ity, and other capacity items. 
0236. The routing engine 308A also reviews future 
scheduled activity and forecasts the impact of the future 
scheduled activity on the capacity measures. In one embodi 
ment, the routing engine 308A also may be configured to 
then generate an overall weighted average rating the ability 
of each MMS to stream the requested media. In one 
example, the MMSs scheduled to be used heavily in a live 
broadcast of a future event are ranked lower than the MMSs 
that are not transmitting the live broadcast of a future event. 
0237. At step 606, the routing engine 308A matches the 
selected MMSs to the streaming service configuration. As 
used in this paragraph, the streaming service configuration is 
identified by the network distribution rules and, in some 
instances, rules identified in an order of a program (hereaf 
ter, “program rules'). The routing engine 308A then priori 
tizes the MMSs that meet the network distribution rules and 
the program rules to determine the order in which the MMSs 
may be contacted to locate an MMS that can service the 
reservation request. 
0238 For example, a routing preference of next-sequen 

tial may prioritize a list of MMSs based upon what MMS 
last serviced a reservation request. In this example, a stream 
ing system 102 may have seven MMSs. If a previous 
reservation request was serviced by MMS 4, then the current 
reservation will be serviced by the next available MMS 
greater than MMS 4 that can handle the reservation (i.e. the 
presentation generated for the reservation request). For 
example, MMS 5 does not have the required media 
requested, and MMS 6 contains all of the required media but 
does not have available capacity. Additionally, MMS 7 
contains all of the required media and has the capacity 
available to stream the media. In this example, MMS 7 is the 
next available MMS greater than MMS 4. Thus, MMS 7 is 
prioritized to the top of the routing list. This prioritization in 
routing is referred to herein as next-sequential routing. 
0239). In another example, the streaming system 102 may 
be configured to use most-idle routing, thereby selecting the 
most-idle MMS. In this example, the list of available MMS 
devices that are configured to service the requested media 
are prioritized in order of the MMSs that have the least 
current and planned activity. 
0240. In another example, the routing engine 308A is 
configured to enable bumping for the routing process and 
identifies the precedents to be given to other networks over 
bumping. Bumping refers to a reservation request or other 
message being bumped for another reservation request or 
message. Bumping may be based on network owner policy. 
For example, a per-per-view viewer might have priority over 
a non-paying viewer. A revenue producing stream might 
have priority over a test stream. A company/publisher might 
agree to have a lower priority to obtain a lower rate. 
Priorities might be agreed to in a service order. Emergency 
based streams might have priority over normal streams. 
Other examples exist. 
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0241. In still another example, program rules may be 
entered by a media owner. However, the network owner may 
override the program rules if the program rules violate or are 
inconsistent with contractual provisions agreed upon by the 
parties or network distribution rules. In yet another example, 
a media owner may need to change a program rule but is not 
able to physically connect to the streaming system 102 to 
make the program rule change. In this example, the media 
owner may request the network owner to directly enter the 
program rule, thereby overriding routing according to that 
program rule. Other examples exist. 
0242. Thus, the routing engine 308A identifies the MMSs 
that can service requested media for a presentation at Step 
606. The routing engine 308A identifies these MMSs based 
on which MMSs have the media and the capacity and 
provides a selection probability based on the selected con 
figuration according to the network distribution rules and the 
program rules. 
0243 At step 608, the routing engine 308A generates an 
overall sorted list from 1 to N of the MMSs that can generate 
the requested media to the viewer. The sorted list may, for 
example, be based on the selection probability determined at 
step 606. The routing engine 308A may apply a weighted 
average algorithm, such as the location of each MMS with 
respect to the viewer, the relative capacity of each MMS, 
including current and planned capacity, contractual factors, 
and/or other selected factors. The sorted list then may be 
used to communicate with each MMS according to the listed 
prioritization to ensure that at least one MMS may stream 
the requested media to the viewer. If the first MMS on the 
list rejects the request, the second MMS on the list is 
contacted and so on. This process continues until at least one 
MMS accepts the reservation or until a treatment process is 
applied to the reservation request. A treatment process 
identifies a reason and a result for abnormal routing of a 
reservation request or some other signaling or communica 
tion. The treatment processes are described more completely 
below. 

0244 FIG. 7 depicts an exemplary embodiment of a 
switch manager. The switch manager 310A of FIG. 7 com 
prises a Switch configuration manager 702, a streaming 
service configuration manager 704, a bandwidth manager 
706, and a route latency manager 708. 
0245. The switch configuration manager 702 operates 
with a switch configuration storage element 710. The 
streaming service configuration manager 704 primarily 
operates with a streaming service configuration (config) 
storage element 712 and an active load storage element 714. 
Secondarily, the streaming service configuration manager 
704 may operate with a current bandwidth use storage 
element 716 and a scheduled bandwidth use storage element 
718. The bandwidth manager 706 operates with the current 
bandwidth use storage element 716 and the scheduled band 
width use storage element 718. The storage elements 710 
718 each may be, for example, a database, a table, an array, 
a programming object, a computer process monitoring event 
that can be called via an inter process or remote process 
communication, and/or another storage element. For sim 
plicity, the storage elements 710-718 may be referred to as 
databases. 

0246 The switch configuration manager 702 operates 
with the switch configuration storage element 710 to store 
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and retrieve configuration data for one or more MMSs. The 
switch configuration manager 702 uses SNMP and CMIP 
management information base (MIB) objects and/or pro 
cesses to determine the hardware configuration of one or 
more MMSs and/or MMS devices. The hardware configu 
ration data is stored in the Switch configuration storage 
element 710 and is viewable from the RTSMS 106 (see FIG. 
1) for authorized users. 
0247 The switch configuration manager 702 uses the 
MIBS to determine if the MMS and/or the MMS devices are 
available for use, are in an alarm state, are otherwise 
awaiting repair, and/or are in a maintenance state for which 
the MMS or the MMS equipment is unavailable for use. The 
Switch configuration manager 702 stores the configuration 
data in the switch configuration storage element 710 for each 
event that causes a state change in the equipment status or 
a service impairment status. 
0248. The streaming service configuration manager 704 
stores and accesses data in the streaming service configu 
ration storage element 712 and the active load storage 
element 714. The streaming service configuration manager 
704 also accesses data in the current bandwidth use storage 
element 716 and the scheduled bandwidth use storage ele 
ment 718. 

0249. The steaming service configuration manager 704 
enables authorized users to view and update routing data and 
tables, such as the routing tables identified in FIGS. 8-11. 
The streaming service configuration storage element 712 
contains data identifying network distribution rules, such as 
for how media should be routed for the entire streaming 
system 102, data used to control a group of MMSs, data used 
to determine switch prioritization to determine a list of 
MMSs that can provide requested media to a viewer, and 
other data. 

0250 For example, a sort algorithm in the streaming 
service configuration manager 704 may be set to next 
sequential Switch, least idle Switch, most idle Switch, Switch 
closest to the viewer, lowest transport latency, and other 
approaches. In each instance, the streaming service configu 
ration manager 704 reads the sort algorithm setting and the 
associated routing processing data from the streaming Ser 
Vice configuration storage element 712. 
0251. In another example, an algorithm is set to stream 
media from a switch that is the closest point of service to the 
viewer. In still another example, a network owner may select 
a transport path that has the lowest transport latency through 
the streaming system. This Switch may not necessarily be the 
closest switch. Transport latency is the time between when 
a transport communication/message is sent from a first 
device and when the communication/message is received at 
another device. 

0252) The streaming service configuration storage ele 
ment 712 also maintains data identifying load factors for the 
streaming system 102 as a whole. The load factor data is 
used by the streaming service configuration manager 704 to 
monitor the collective load and to prevent the streaming 
system 102 or an individual MMS from being overloaded. 
0253 For example, the streaming service configuration 
manager 704 may be configured to randomly reject reser 
vation requests when the streaming system 102 is 80% 
currently used. In this example, once the 80% threshold is 
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reached, a selected random rejection rate. Such as 40%, may 
be specified so that 40% of the new reservation requests are 
rejected while the streaming system 102 remains at 80% 
capacity. In this manner, the quality of service may be 
maintained for those viewers already connected to the 
streaming system 102. Additionally, the streaming service 
configuration manager 704 uses the streaming service con 
figuration storage element 712 data to establish and maintain 
real-time stream controls and pre-established stream con 
trols. 

0254 The active load storage element 714 contains data 
identifying the media server types operating on respective 
MMSs. For example, a media server may be a Microsoft 
Windows Media Server, an Apple Darwin Server, a Real 
Network Real Time Server, an Oracle Video Server, or 
another type of media server. For each media server, the 
active load storage element 714 may contain media server 
type, current media server status, activation start time, 
planned media server termination time, media server Soft 
ware capacity settings, media server version number, media 
server log settings, media server publication points for 
content, content file types the media server can process, and 
other data relevant to Supplying streaming service. The 
streaming service configuration manager 704 also stores 
current streaming capacity for the media server type and 
identifies the time and date when changes are to be made to 
a media server, Such as hardware or software upgrades, 
maintenance, or other service impairment events. 

0255. The bandwidth manager 706 monitors bandwidth 
use and forecasts needed bandwidth based on scheduled 
reservations. The bandwidth manager 706 may obtain infor 
mation for future reservations, thereby identifying scheduled 
bandwidth use, from the scheduled bandwidth use storage 
element 718. 

0256 The bandwidth manager 706 accesses current 
streaming information from the State model to determine 
bandwidth currently being used. The bandwidth manager 
706 also communicates with the streaming service configu 
ration manager 704 to determine the current available capac 
ity. The bandwidth manager 706 then generates a rolling 
forecast of bandwidth use and stores that bandwidth use 
forecast data in the current bandwidth use storage element 
716. For example, the bandwidth manager 706 may identify 
bandwidth currently being used and identify forecasted 
bandwidth use based on requested and/or to be processed 
reservations. The bandwidth manager 706 may use this data 
to forecast for configurable periods of time, Such as 4 hours, 
24 hours, 48 hours, 5 days, or another forecast range. The 
bandwidth manager 706 will update the rolling forecast as 
additional data becomes available. Such as actual bandwidth 
use and/or additional requested and/or accepted reserva 
tions. 

0257 The bandwidth manager 706 also may forecast the 
bandwidth use for each MMS based on a transport traffic 
pattern. A transport traffic pattern is used to measure each 
segment of a specified signaling link, transport path, device, 
and/or another segment, to determine bandwidth use so that 
end-to-end bandwidth use may be measured. Once usage 
patterns and bottlenecks are recognized, optimizations can 
be implemented to improve performance and bandwidth use. 
For example, the number of IP route locations, from a 
designated MMS to a desired end point are required to reach 
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that end point. To fully identify the transport traffic pattern, 
the bandwidth manager 706 also may identify the millisec 
ond delay to that location, the start/end forecast time for the 
pattern, actual test results recorded during the identified time 
period, the designation of one or more IP address types. Such 
as a full IP address, a part of a CIDR block, and/or other 
transport traffic pattern attributes. 
0258. The route latency manager 708 executes tests 
between a selected MMS and a pre-determined network 
point. The route latency manager 708 may execute a test on 
an on-going, periodic, or one time basis and provide that 
information to the bandwidth manager 706. The route 
latency manager 708 may be configured to execute tests on 
a packet based transport, such as TCP/IP, ATM, frame relay, 
and other packet based transports. In one embodiment, the 
route latency manager 708 executes a test to process a 
TCP/IP ping and trace route command to each TCP/IP 
address that made a connection or session to a specific MMS 
in a configurable period of time, such as 24 weeks. In 
another example, the route latency manager 708 executes a 
TCP/IP ping and trace route test to each viewer that is a 
member of a subscription service. The test may be based 
upon the viewer's full IP address. 
0259 FIG. 8 depicts an exemplary embodiment of a data 
structure used by an NRP to execute a state machine. The 
data structure is comprised as a series of tables that point to 
one another in various ways. The pointers may have a next 
function and next partition designation. The next function 
points to a next routing process, and the next partition points 
to an entry or a range of entries in the tables used for that 
process. While the pointers for an exemplary media pro 
cessing are illustrated in FIG. 8, other examples exist. The 
routing data structure 802 embodiment of FIG. 8 depicts an 
active reservations table 804, a network access table 806, a 
signal mapping table 808, a signal access point table 810, a 
stream control table 812, a treatment table 814, a referring 
host table 816, an exception table 818, a personal identifi 
cation number (PIN) table 820, a content screening table 
822, a content location table 824, a network status table 826, 
a day of year table 828, a day of week table 830, a time of 
day table 832, a signal route choice table 834, and a class of 
Service table 836. 

0260 FIG. 8 depicts one embodiment in which a reser 
vation request flows through the tables of the data structure 
between incoming access of the reservation request through 
the outgoing access in which a reply is transmitted to the 
viewer. 

0261) The routing data structure 802 is depicted as flow 
ing from tables in an incoming access group 838 to an 
incoming access control group 840. Routing then passes 
through a Switch identification group 842 to an outgoing 
access control group 844. In the example of FIG. 8, the 
routing next flows through an outgoing access group 846. It 
will be appreciated that FIG. 8 depicts an exemplary 
embodiment in which tables for the routing data structure 
802 are grouped for one exemplary routing. In other 
examples the tables of the routing data structure 802 may be 
grouped differently, one or more of the tables depicted in 
FIG.8 may not be used on a particular routing, or all of the 
tables depicted in FIG. 8 may be used for the particular 
routing. 
0262. In the embodiment of FIG. 8, the incoming access 
group 838 receives reservations from the RTSMS 106 at the 
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active reservations table 804. The network access table 806 
receives the reservation request from the viewer. Signal 
mapping data from the signal mapping table 808 and reser 
vation and viewer information from the network access table 
806 passes through to the signal access point table 810. 
Active reservation data from the active reservations table 
804 may pass to the stream control table 812. Additionally 
treatment information may pass from the treatment table 814 
to the signal access point 810. 
0263. As a default, routing then is transmitted to the 
referring host table 816 in the switch identification group 
842. Following, routing may pass through the exception 
table 818, the personal identification (PIN) table 820, the 
content screening table 822, the content location table 824, 
and to the network status table 826. In some instances, 
routing may then pass through time and date tables, such as 
the day view table 828, the day of week table 830, and the 
time of day table 832. Routing may pass from any of the 
network status table 826, the day view table 828, the day of 
week table 830, and the time of day table 832 to the signal 
route choice table 834 of the outgoing access control group 
844. 

0264. The outgoing access control group 844 generally 
formulates information for a reply to the viewer. From the 
signal route choice table 834, routing may pass to the class 
of service table 836, to the signal access point table 810. 
Treatment information may be received from the treatment 
table 814 at the signal access point 810. Additionally, signal 
mapping data from the signal mapping table 808 may be 
received at the signal access point table 810. 
0265. The signal access point table 810 then routes reply 
data through the network access table 806 of the outgoing 
access group 846 to be transmitted to the viewer. Addition 
ally, reservation data may be transmitted from the signal 
access point 810 to the active reservations table 804 of the 
outgoing access group 846 to be transmitted onto another 
network device or to another device in the streaming system 
102. 

0266. It will be appreciated that the routing identified in 
FIG. 8 is an exemplary embodiment. Other examples exist. 
0267 The active reservations table 804 contains infor 
mation required to map a presentation to an executable play 
script that will be processed by an MMS. Each reservation 
generated by the reservation system 108 of the RTSMS 106 
(see FIG. 1) has an entry in the active reservations table 804. 
Each reservation request that has not fully executed or 
cancelled is depicted in the active reservation table 804. 
0268. The network access table 806 contains information 
used to provide the public transportation side of a connec 
tion or a session. The public transportation side typically 
refers to a part of the streaming system 102 or another 
network that is available to viewers that are not on a private, 
out-of-band signaling network. Typically, one record 
appears in the network access table 806 for each network 
access adapter that can stream media found on an MMS. A 
network access adapter typically refers to the hardware that 
connects a media server in an MMS to the rest of the 
streaming system 102 or to another media server in another 
network. 

0269. The network access table 806 also can be config 
ured to hold records for private network access adapters, and 
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the routing data structure 802 also can be configured for 
private network access adapters. The network access table 
806 typically is accessed from the signal access point table 
808, the signal route choice table 834, or an external media 
routing process via an internal routing process that controls 
media routing to and/or from an external network. 
0270. The signal mapping table 808 enables the NRP to 
decode incoming signaling messages from protocols other 
than the reservation format into the reservation format for 
processing by the NRP. The signal mapping table 808 also 
enables the NRP to alter formatting for outgoing signaling 
messages from the reservation format to a protocol required 
to be received by the destination device. When the incoming 
signal record is converted to the common reservation for 
mat, a signal decode message mapping type is used as a key 
to the signal mapping table. When an outgoing signaling 
record is converted from the reservation format to another 
format, a signal encode message mapping type is used as the 
key to the signal mapping table 808. 

0271 The signal mapping table 808 contains information 
and rules identifying the attribute names from the reserva 
tion format and how they are mapped to and from attribute 
data of the desired protocol to which it will be converted or 
from which the message will be converted. The signal 
mapping table 808 also identifies programming libraries that 
are to be called for the data conversion. 

0272. The signal access point table 810 contains infor 
mation used to identify signaling network points and data 
links. The signal access point table 810 also contains infor 
mation related to devices from which a reservation can 
originate, such as from a network security standpoint, 
devices to which the reservation request can be routed. Such 
as from a network security and capacity/availability stand 
point. The signal access point table 810 also contains 
information identifying signaling protocols used to commu 
nicate with other signaling network points. The signal access 
point table 810 may point to any switch identification group 
842 table, the class of service table 836, the signal mapping 
table 808, the stream control table 812, and the signal route 
choice table 834. 

0273) The stream control table 812 enables the NRP to 
manage network overload conditions without fully process 
ing a reservation request. This prevents the NRP and the 
MMS from shutting down fully and not providing service at 
all. A network/streaming system overload condition may 
occur when all available resources in a device nears capac 
ity. For example, in the event of a disaster, there may be a 
spike in viewer interest for a particular piece of news footage 
of the event. The number of results and requests may cause 
the MMS to fail thereby causing everyone currently viewing 
any media to be disconnected and causing all new reserva 
tion requests to be rejected. 

0274 The stream control table 812 enables a network 
owner to throttle reservation requests, thereby maintaining 
service to viewers currently connected. The stream control 
table 812 further enables a network owner to reject a portion 
of new reservation requests with minimal NRP resources 
needed. The amount by which reservations may be throttled 
is configurable. 

0275. The treatment table 814 contains information iden 
tifying protocol errors, network operation errors, and other 
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events identifying why a streaming service is not provided. 
The treatment table 814 may identify the reason for the error 
and provide the reason to the viewer with an adequate 
explanation of the error. For example, if a reservation 
request identifies media requiring an access code, but the 
access code is not provided within the reservation or a 
Subsequent communication, the reservation request will be 
sent to the treatment table 814 causing a message to be 
generated to the viewer that the code has not been entered or 
is incorrect. 

0276. The treatment table 814 identifies special actions to 
be taken in the course of processing a reservation request. 
For example, a cable operator may want to stream a media 
clip for a message stating that their video-on-demand order 
ing system is not operational because of maintenance, 
instead of sending a text error message to the set top box to 
be displayed on the viewer's television. In another example, 
the treatment table 814 might be accessed from the PIN table 
820 to block media that contains unacceptable subject 
matter. The owner of the set top box could request that 
specific media be blocked from the set top box in the living 
room, but allowed to be viewed on the set top box in another 
room. In this instance, the set top box identification is used 
in the PIN table 820 to treat the living room set top box with 
a video message stating that the customer has forbidden this 
material to be displayed via that particular set top box. 
0277. The referring host table 816 contains information 
identifying routing for a reservation request based on which 
entity referred the reservation request to the streaming 
system 102. For example, an internet based reservation 
request may use a URL of the hypertext transfer protocol 
(HTTP). The URL may contain the name of the referring 
web portal. An agreement between the web portal owner and 
the network owner of the streaming system 102 may require 
routing to a specific MMS, to another device, or other 
specific routing instructions. The referring host table 816 
typically defaults to the exception table 818. Although, the 
referring host table 812 may point to other tables. 
0278. The exception table 818 is used to identify various 
exception conditions related to the reservation request. The 
exception conditions may influence the routing or handling 
of media identified in the reservation request. A reservation 
request may be screened resulting in the routing taking a 
different path through the routing data structure 802. This 
may occur based on multiple factors, such as a special 
contractual agreement between one or more of a viewer, a 
network owner, another network owner, a media owner, 
and/or another entity. For example, if a reservation request 
is an internet originated request coming from a specific 
party, special routing directly to a specified MMS may be 
required. 
0279 The exception table 818 contains information 
enabling a reservation request to be specially handled, that 
is screened, based, at least in part, on the identification of the 
originating network owner. The identification of the origi 
nating network owner may be determined from a full or 
partial IP address, the viewer's media player software ver 
sion information, and/or access network packet type infor 
mation, such as ATM, frame relay, cable, and/or IP. The 
exception table 818 typically defaults to the PIN table 820. 
Although, the exception table 818 also may point to any 
other switch identification group 842 table, the signal route 
choice table 834, or the class of service table 836. 
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0280. The PIN table 820 is used to identify any special 
characteristics or requirements related to a viewer, Such as a 
protocol required to communicate to the viewer's media 
player, Screening required to block fraudulent account use, 
default time Zone information, content rating blocking, and 
other characteristics. The PIN table 820 can identify a single 
viewer or a group of viewers, and the identified viewer 
characteristics may be configurable by the network operator. 
The PIN table 820 typically defaults to the content screening 
table 822. Although, the PIN table 820 may point to any 
other switch identification group 842 table, the signal route 
choice table 834, and the signal mapping table 808. 
0281. The content screening table 822 is used to screen a 
program or individual media during a routing process. A 
media owner may place media on the streaming system 102 
that the network owner does not desire or that violates or is 
inconsistent with an agreement with the network owner. The 
content Screening table 822 contains information that 
enables the media to be screened for those undesirable or 
inconsistent attributes. The content screening table 822 
contains media information, Such as a program identifica 
tion, media identification, media format type, media rating 
type, agreement based information, and other data generated 
by the ESRP 106. The content screening table 822 enables 
a network owner to override instructions of a media owner 
located in a program. The content screening table 822 
typically defaults to the content location table 824. 
Although, the content screening table 822 may point to any 
other switch identification group 842 table and the treatment 
table 814. 

0282. The content location table 824 identifies the media 
located at specific MMSs within the streaming system 102 
or in another streaming network. The content location table 
824 contains information identifying media, Such as a maxi 
mum transmission bandwidth required, an estimated play 
time of the media, a digital media file size, a content rating, 
and other media information. The content location table 824 
typically defaults to the network status table 826. Although, 
the content location table can point to any other Switch 
identification group 842 table and the treatment table 814. 
0283 The network status table 826 determines the cur 
rent MMS capacity available and the transport latency from 
each MMS to one or more viewer locations. The network 
status table 826 may contain network information, Such as 
current usage of a processor of an MMS, available and used 
media storage, in-use and planned bandwidth, and in-use 
and planned media transport. The network status table 826 
also identifies capacity. The capacity is adjusted for any 
hardware failures that currently are open and that impact 
media distribution to viewers. The network status table 826 
typically defaults to the signal route choice table 834. 
Although, the network status table 826 also may point to any 
other switch identification group 842 table and the treatment 
table 814. 

0284. The day of year table 828 contains information that 
causes media or programs to be routed differently based on 
the day of the year. The day of the year table 828 typically 
defaults to the signal route choice table 834. Although, the 
day of year table 828 also may point to any other switch 
identification group 842 table or the treatment table 814. 
0285) The day of week table 830 contains information 
that causes media or programs to be routed differently based 
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on the day of the week. The day of the week table 830 
typically defaults to the signal route choice table 834. 
Although, the day of week table 830 also can point to any 
other switch identification group 842 table and the treatment 
table 814. 

0286 The time of day table 832 contains information that 
causes media or programs to be routed differently based on 
the time of day. The time of day table typically points to the 
signal route choice table 834. The time of day table also may 
point to any other switch identification group 842 table and 
the treatment table 814. 

0287. The signal route choice table 834 identifies alter 
native signal access points that may be used to complete a 
reservation request. The signal route choice table 834 iden 
tifies one or more NRPs within the streaming system 102 
and/or another network that are interconnected to each other 
and/or other networks. 

0288 The signal route choice table 834 may select a 
secondary NRP, for example, when a first selected NRP 
cannot process a reservation request because all of the 
MMSs that the first NRP controls are busy. Thus, if a first 
NRP cannot service a reservation request, such as when all 
MMSs for which the NRP has primary control are not able 
to process the reservation request, the signal route choice 
table 834 may select another NRP and/or MMS. The signal 
route choice table 834 typically points to the treatment table 
814 or the signal access point table 810. Although, the signal 
route choice table 834 may point to the class of service table 
836, the signal mapping table 808, the stream control table 
812, and other tables. 
0289. The class of service table 836 identifies protocols 
that are not compatible with each other. The class of service 
table 836 may be accessed using a class of service partition 
code provided by the signal access point table 810. The class 
of service partition code typically is required from the access 
point records for both the originating signaling network 
point and the terminating signaling network point. If the 
protocols on the two signaling network points are incom 
patible, the class of service table 836 typically will point to 
the signal route choice table 834, thereby enabling another 
terminating signaling network point to be selected. 
Although, the class of service table 836 may point to the 
treatment table 814, the exception table 818, and other 
tables. 

0290 An initial reservation request typically is processed 
by the active reservations table 804. The active reservations 
table 804 points to the signal access point table 810 or the 
stream control table 812. The signal access point table 810 
will identify if the reservation data is being received from a 
valid source, if signaling is in-band or out-of-band, identify 
the network owner of the sending signaling network point, 
the signaling protocol type, and other information about the 
signaling network point sending the reservation request. The 
state machine described above and the routing data structure 
802 uses this information to decode the reservation request 
and the signaling data received. Typically, the decoding is 
completed in the signal mapping table 808 and the network 
access table 806. Once the reservation request, the originat 
ing signaling network point, and the originating transport 
network are determined and recorded, the next default table 
to be accessed is the referring host table 816. 
0291 FIG. 9 depicts an exemplary embodiment of a 
stream control table 812A. The stream control table 812A of 
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FIG. 9 comprises a stream percent skipped table 902 and a 
stream rate table 904. The stream percent skipped table 902 
and the stream rate table 904 are used to control the number 
of reservation attempts made on the streaming system 102 or 
an individual MMS within the streaming system. 
0292. The stream percent skipped table 902 is used to 
control streamed connection attempts based on a percent 
value of the traffic that is processed through the state 
machine. The stream percent skipped table 902 typically 
defaults to the signal access point table 810 or the treatment 
table 814. 

0293. The stream rate table 904 is used to control stream 
attempts on an attempt per second basis. Preferably, attempts 
within a range of 100 per second to 1 per minute are 
programmable. Although, ranges above and below that are 
configurable. The stream rate table 904 typically defaults to 
the signal access point table 810 or the treatment table 814. 
0294 FIG. 10 depicts an exemplary embodiment of a 
network status table 826A. The network status table 826A of 
FIG. 10 comprises a switch equipment status table 1002, a 
signal network status table 1004, a public network status 
table 1006, and a transport latency table 1008. It will be 
appreciated that other tables may be included in other 
embodiments of the network status table 826A. 

0295) The switch equipment status table 1002 identifies 
components within each MMS that are used to supply 
streaming and signaling services to one or more network 
devices, such as to one or more viewers. The Switch equip 
ment status data may be collected via a common systems 
management approach, such as SNMP, CMIP/CMISE, or a 
vendor specific management system. The Switch equipment 
status may be collected by a management system, such as 
the RTSMS 106 (see FIG. 1), and transmitted to the NRP 110 
for storage in the switch management status table 1002 and 
other tables where necessary. Switch equipment status data 
may include, for example, disk size, order numbers, media 
file names and sizes, Switch identification numbers, and/or 
other media and/or switch attributes. 

0296. The signal network status table 1004 identifies 
packet signaling and transport links and devices. For 
example, a signaling link may be IP based communicating 
via an ethernet card in a computer. The ethernet card and its 
status would be identified in the signal network status table 
1004. Also identified would be the status of other signaling 
network points and their devices. For example, a signaling 
network point may be unavailable due to maintenance 
activity. The inactive status of the signaling network point 
will be identified in the signal network status table 1004. 
0297. The public network status table 1006 identifies 
packet routing devices that are within a physical facility in 
which the MMS is located, but are not solely dedicated for 
use by the MMS. For example, an MMS may be installed at 
an ISP location, which would require all IP requests to be 
routed through the ISP's routing equipment. This equipment 
may be used by multiple services at the ISP site. In this 
example, the public network status table 1006 identifies the 
service status of this equipment, including any degradation 
of service status for the equipment. The data identified in the 
public network status table 1006 may be obtained, for 
example, via a common systems management approach, 
such as SNMP, CMIP/CMISE, specific test routines con 
tained within an MMS, and other methods. 
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0298. The transport latency table 1008 identifies data for 
latency between an MMS and various points within the 
streaming system 102 or another packet network. The 
latency data may be created and/or obtained by one or more 
MMSs and forwarded to the NRP 110 (see FIG. 1) on a 
configurable basis. For example, an MMS might use an IP 
based ping test to test every IP class C address that the MMS 
serviced within the last 7 days. This test may be repeated on 
a 5 minute basis, and the results would be forwarded to the 
NRP 110 and, possibly, to the RTSMS 106 (see FIG. 1). The 
transport latency table 1008 also may contain latency fore 
casts generated from the RTSMS 106. 
0299 FIG. 11 depicts an exemplary embodiment of a 
treatment table access point 1102 for the tables depicted in 
FIG. 8. The access point to the treatment table 814 is 
depicted by incoming access for a reservation request, 
incoming access control for a reservation request, Switch 
identification and selection, outgoing access control for a 
reply, and outgoing access for a reply. The treatment table 
access point table 1102 identified in FIG. 11 depicts typical 
access points. However, in Some instances, the tables may 
access the treatment table at other access points. 
0300. In the example of FIG. 11, the active reservations 
table 804 accesses the treatment table 814 at the incoming 
access point. The network access table 806 accesses the 
treatment table at the outgoing access point. The signal 
mapping table 808 and the signal access point table 810 
typically may access the treatment table 814 at the incoming 
access control point and the outgoing access control point. 
The stream control table 812 typically accesses the treatment 
table 814 at the incoming access control point. The referring 
host table 816, the exception table 818, the PIN table 820, 
the content screening table 822, the content location table 
824, the network status table 826, the day of year table 828, 
the day of week table 830, and the time of day table 832 
typically access the treatment table 814 at the switch iden 
tification and selection access point. The signal route choice 
table 834 and the class of service table 836 typically access 
the treatment table 814 at the outgoing access control point. 
0301 FIGS. 12-29 depict examples of tables described in 
FIGS. 8-11. It will be appreciated that other versions of the 
tables may exist. In addition, information identified in the 
tables of FIGS. 12-29 may be combined or changed to form 
different, additional, or fewer tables. 
0302 FIG. 12 depicts an exemplary embodiment of an 
active reservations table. The active reservations table 1202 
of FIG. 12 is used to access information identifying one or 
more reservations for one or more presentations. The active 
reservations table 1202 also is used to provide information 
identifying a terminating signaling network point for 
streams originating at other network signaling points or 
NRPS within a same network, Such as the streaming system 
102. The reservation identification (ID) 1204 of the presen 
tation is used to enter the active reservations table 1202. 

0303) The active reservations table 1202 contains the 
order and presentation information generated during the 
reservation process. In the embodiment of FIG. 12, the order 
information includes the order identification (ID) 1206, the 
order type 1208, and the individual order line 11210 to order 
line N 1212. An order line, for example, may reference a 
program for a service order or may reference a media for a 
storage order. Other examples for other orders exist. Specific 
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rules may exist for the order line above what the order as a 
whole contains. For example, a program may combine 
several pay-per-view events. This may include a first event 
where the service is charged every 30 minutes of viewing 
time and the viewer orders an hour. In another example, a 
viewer is a Subscriber on a monthly basis and purchases a 
pay-per-view program at a special promotion rate because 
that viewer is a subscriber. 

0304. The order lines 1210-1212 can be associated on a 
one-to-one basis with the media being streamed to a viewer. 
For example, if an originating network cannot deliver a 
presentation or the remainder of a presentation, the origi 
nating network may try to locate one or more other networks 
to broker the delivery of the media to the viewer. The order 
data may be used to inform the other network the pricing 
value of the reservation and the estimated fee for providing 
a streaming service to the viewer. Other uses, for example, 
include determining the routing through one or more other 
networks based on a selected fee structure. In one embodi 
ment, the presentations that generate more revenue for a 
network owner receive priority during the table processing. 
0305 The active reservations table 1202 also contains 
information identifying the buyer of the media. The buyer 
may be an individual or organization that is purchasing 
media or services, such as a pay-per-view presentation, a 
Subscription service, a registration with a portal to view 
advertising Supported content, and/or other media and/or 
services. The buyer data includes the buyer's identification 
(ID) 1214, the buyer's location 1216, and the buyer's 
network access type 1218. The buyer location 1216 may be, 
for example, an NPA-NXX or a zip code. The buyer's 
network access type 1218 may be, for example, internet, 
cable, broadband wireless, ATM, or another type. 
0306 The buyer data also includes a buyer attribute 
11220 to buyer attribute N 1222. The buyer attributes 
1220-1222 may be configurable by the network owner. For 
example, the network owner may create buyer profiles based 
on data, including age, sex, income level, the amount of 
business occurring between the buyer and the network 
owner in a period of time, the buyer's viewing and/or 
purchasing history, and/or other attributes. 
0307 The active reservations table 1202 also contains 
information identifying the viewer of the presentation. The 
viewer may be the same individual or entity as the buyer or 
another individual or entity. The buyer may establish viewer 
accounts and profiles. For example, a buyer may be a head 
of a household and may establish viewers for each of the 
buyer's children and set their viewing profiles accordingly. 
The viewer information may include the viewer identifica 
tion (ID) 1224, the viewer location 1226, and the viewer 
network access type 1228. The viewer information also may 
include a viewer attribute 11230 to a viewer attribute N 
1232. The viewer attributes 1230-1232 may include, for 
example, age, sex, income level, content screening level, the 
viewer's viewing history, and/or other viewer attributes. 
0308 The active reservations table 1202 also contains 
information identifying the presentation requirements. The 
presentation data includes the presentation identification 
(ID) 1234, the presentation media server type 1236, the 
presentation type 1238, and the program identification (ID) 
1240. Alternately, a media identification may be included in 
place of the presentation identification in some embodi 
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ments. The presentation type 1238 may be, for example, 
audio, video, images, a combination thereof, or another type. 
The presentation data also includes for each piece of media, 
the media number 1242 and the associated media number 
type 1244 for each media 1 to N. The media number and 
media number type will be included for each media in a 
presentation. Likewise, an associated resource number 1246 
and an associated resource number type 1248 will exist for 
each resource 1 to N. 

0309 FIG. 13 depicts an exemplary embodiment of a 
network access table. The network access table 1302 of FIG. 
13 is used to identify information for packet network con 
nections. The network access table 1302 is accessed via a 
network ID 1304 from the active reservations table 804. The 
packet address closest to the viewer may be used as a 
default. Although, other packet addresses may be used. For 
example, a buyer's packet address or a referring portal 
packet address may be used. 
0310 A packet address format may be dependant upon 
the type of transport and the protocol being used. For 
example, an internet access would use an IP address format. 
In another example, a cable network using ATM to the home 
may use a packet address format identifying a virtual 
path/virtual circuit (VP/VC). 

0311. The network access table 1302 may contain order 
information generated during a customer set-up process. The 
order information may contain an order identification (ID) 
1306, and order type 1308, and individual order lines from 
order line 11310 to order line N. 1312. The order lines 
1310-1312 may be associated on a one-to-one basis with the 
network ID 1304. For example, if the network ID 1304 
identifies a buyer's home address, the order lines 1310-1312 
might identify the buyer as a Subscription customer that is 
paying for advertising/free viewing. In another example, the 
packet address might identify an internet portal site and 
reflect the fee arrangements with that site. The order data 
typically reflects the default billing arrangements for the 
packet address that is provided. If no other billing data is 
generated via other processes, the default data is used. 

0312 The network access table 1302 also contains packet 
service information that is associated with the network ID 
1304. In the example of FIG. 13, only one packet service is 
associated with the network ID 1304. However, multiple 
packet services and multiple packet protocols may exist and 
may be supported. For example, an ATM packet network 
may use a native transport for a VP/VC and also use TCP/IP 
as an upper protocol layer for its transport device. In this 
example, two sets of service data would be entered. 
0313 Service data may include a transport service type 
1314, packet type 1316, packet transmission speed 1318, 
and packet address 1320. The packet service type 1314 may 
include, for example, ATM, frame relay, internet, intranet, 
cable, and/or another service type. A packet type 1316 may 
identify the packet protocol associated with a network ID 
1304, such as high speed digital subscriber line (HSDSL), 
VP/VC, IP address, and others. The packet transmission 
speed 1318 identifies the maximum transport bit rate. 
0314. The packet address 1320 may identify the full 
packet addressing scheme needed to reach a network end 
point, such as a VP/VC for an ATM connection or an IP 
address for an internet connection. Although, it is not 
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necessary that the full packet addressing scheme be pro 
vided. The packet network sometimes dynamically controls 
the last portion of the addressing assignment. In that event, 
the packet address may be only a partial. For example, if an 
ATM network dynamically assigns the virtual circuit, then 
the data contained in the packet address 1320 is the virtual 
path. In another example, if an internet customer's ISP uses 
a dynamic host configuration protocol (DHCP) option of the 
IP protocol, then the packet address 1320 is the IP class C 
address. 

0315. The service information also may contain the 
packet security type and key 1322. If the packet address is 
using a secure connection, the security type and security key, 
if existent, will be required for encryption and/or decryption. 
Thus, the security type and any existent security key is 
stored. 

0316. Other packet attributes 1324 may be included. For 
example, a network owner might want to add the last time 
point and quality of service test results or an indicator that 
a service is always on. 
0317. The network access table 1302 also contains data 
that associates the network ID to a signal access group. The 
signal access group 1326 is the key to enter the signal access 
point table shown in FIG. 15. Additional signal data may 
include the signal protocol 1328 and an in-band/out-of-band 
signal indicator 1330. The signal data identifies where the 
billing and service control information for the network ID 
1304 is transported and in what format. 
0318. The network access table 1302 also may contain 
key data referencing a buyer. The buyer data may include the 
buyer identification (ID) 1332 and a primary contact iden 
tification (ID) 1334. The buyer ID 1332 and the primary 
contact ID 1334 may be used for default billing arrange 
ments and contact information for a location. This buyer 
information enables a network operator to access the infor 
mation stored in the RTSMS 106 (see FIG. 1) to obtain a 
complete set of information identifying the network ID 
1304, such as a street address, a billing cycle cut off date, 
and other general information. 
0319. The network access table 1302 also contains data 
referencing a service location. The service location infor 
mation may include a service location identification (ID) 
1336, service location coordinates 1338, a service location 
type 1340, a service location contact identification (ID) 
1342, and service attributes 1 to N 1344-1346. The service 
location ID 1336 and the primary contact ID 1334 are used 
for contact information for the service location. This enables 
multiple service locations to be established under one buyer 
ID 1332. This service location data also enables a network 
operator to access data in the RTSMS 106 (see FIG. 1) to 
obtain a complete set of information identifying the service 
location, such as a street address or other general informa 
tion. 

0320 FIG. 14 depicts an exemplary embodiment of a 
signal mapping table. The signal mapping table 1402 of FIG. 
14 is entered using a signal mapping access key 1404. The 
signal mapping access key 1404 may be identified using a 
signal access point table 810. The signal mapping table 1402 
will be processed if the signal access mapping key 1404 and 
an associated protocol (such as shown in FIG. 15) below 
contain valid data for the signal group ID being selected 
from the signal access point table 810. 
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0321) The signal mapping table 1402 maps data attributes 
from one protocol to another. For example, an originating 
signaling network point may use the IETF RTSP protocol, 
and a terminating network signaling point may use the IETF 
SIP protocol. The signal mapping table 1402 will map data 
attributes from the internal reservation format used by the 
signaling system 102 to the corresponding data attribute 
names for the SIP protocol and/or the RTSP protocol. 
0322. In another embodiment, an incoming signaling 
protocol might use a proprietary API, and the signal map 
ping table 1402 will map data attributes from the API 
protocol to the internal reservation format used by the 
signaling system 102. Signal message conversion may occur 
on inbound signaling, outbound signaling, or in both direc 
tions if needed. Thus, the signal mapping table 1402 con 
tains the first reservation attribute name 1408 to the Nth 
reservation attribute name 1410. Likewise, the signal map 
ping table 1402 contains the corresponding first protocol 
attribute name 1412 to the Nth protocol attribute name 1414. 
0323 The signal mapping table 1402 also identifies rou 
times for encoding and decoding protocols. The routines are 
located in the encode library name 1416 and the decode 
library name 1418. Routines are processes that convert data 
attributes from one protocol to another protocol and provide 
other protocol rule enforcement. For example, a protocol, 
such as the IETF SIP protocol, may specify time frames for 
a response and send data in multiple transmissions. The 
routines monitor these types of rules and handle any signal 
ing errors that might result from improper message formats, 
improper send/receive timing of messages, such as a time 
out, and other protocol specific logic that is required. 
0324 FIG. 15 depicts an exemplary embodiment of a 
signal access point table. The signal access point table 1502 
provides signaling data for one or more groups of network 
access points. Entries are made into the signal access point 
table 1502 using a signal group identification (ID) 1504. 
0325 The signal access point table 1502 assigns one or 
more unique signal point codes 1506 to each signaling 
device registered to provide streaming service. A signal 
point code is associated with every record in the network 
access table 806 that transmits any form of signaling data. 
Information identifying the physical location of a signaling 
point is collected. In the example of FIG. 15, the physical 
location information may include signal point coordinates 
1508, such as vertical and horizontal coordinates that nor 
mally would be present in an IP based signaling device. Such 
as a router or a DNS server. Optionally, an NPA-NXX 1512 
associated with a service site phone number, a time Zone 
1514, and a signal time Zone 1516 associated with the 
location of the signaling device may be stored. 
0326. The signal access point table 1502 includes order 
reference information and default billing information. The 
order reference and default billing information may be used 
to determine how streaming costs are to be allocated. The 
order reference and billing information identified in FIG. 15 
includes an order identification (ID) 1518, an order type 
1520, and order lines 1 to N 1522-1524. In one example, the 
order ID 1518, order type 1520, and order lines 1522-1524 
may be used during a stream connection processing to 
inform another signaling network point how billing for this 
streaming service transaction is to take place between two 
separate networks that are being required to deliver the 



US 2007/0198739 A1 

streaming service. In another example, the order information 
may be used within the streaming system 102 to assign costs 
to different departments for a profit/loss analysis. 

0327. The signal access point table 1502 also includes 
information identifying the protocols used for signaling over 
a packet link. The example of FIG. 15 depicts only one 
protocol. However, multiple protocols and multiple protocol 
attributes may be used for a single packet link or multiple 
packet links. The protocol information includes an identifi 
cation of the signal access point associated protocol 1526. 
The associated protocol defines what protocol is being 
referred to for the protocol attributes. An out-of-band iden 
tifier 1528 is set when a protocol uses a separate packet link 
or communication transport than is being used to deliver the 
streaming service. A signal mapping access key 1530 iden 
tifies a link to the signal mapping table 808. A treatment of 
the partition code 1532 identifies the link into the treatment 
table 814 for error handling or a rejection of service. The 
packet address 1534 and the signal security type/key 1536 
also may be obtained for the signaling network point. 

0328. The signal access point table 1502 also includes 
operational data for a signaling network point. The opera 
tional data may be used by a network operator to manage 
signaling traffic links. The signal point status 1538 informs 
a network operator if the signal link is operational, not 
operational due to a scheduled maintenance or other reason, 
or is in an alarm status. The signal point capacity load 1540 
typically identifies a percentage variable that a network 
operator sets to establish the bytes per second to be trans 
mitted across the signaling link. For example, a network 
owner may set the signal point capacity load 1540 to 
between 33-38 percent. Once a signaling link reaches the 
identified capacity, another signaling route will be selected 
unless none exist. Other ranges may be selected. 

0329. The signal location type 1542 is identified as well 
as a class of service partition code 1544. The class of service 
partition code typically is one-half of a key to a class of 
service table 836. The second half of the key to the class of 
service table 836 typically is found on a corresponding 
signal group record for the other signaling network point. 
This enables the routing data structure 802 to determine if 
the signaling protocols on each signaling network point are 
compatible either directly or via a conversion process. The 
network owner also can configure other signal point 
attributes 1 to N 1546 to be placed in the signal access point 
table 1502 to aid in the management of the signaling 
network. 

0330 FIG. 16 depicts an exemplary embodiment of a 
stream percent skipped table. In the stream percent skipped 
table 1602 of FIG. 16, a partition code 1604 is used to enter 
the table. The network identification (ID) 1606 is the second 
portion of the key to enter the table and can enable the 
identified percent to skip control to be applied only to that 
network. If the network ID 1606 is left blank, the control 
will be applied to all traffic accessed by the partition code 
1604. The percent to skip 1610 is the control percentage that 
specifies the percentage of incoming streams that will be 
affected by the control. The next function 1612 allows 
attempts for a stream connection to be routed to another 
table during stream processing. The next partition 1614 
points to an area within the next function table for further 
stream processing. 
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0331 FIG. 17 depicts an exemplary embodiment of a 
stream rate table. The stream rate table 1702 uses a partition 
code 1704 to enter the table. The network identification (ID) 
1706 can be used as a secondary key that enables the stream 
rate control to be applied only to those streams originating 
from the network ID. If the network ID 1706 is left blank, 
the stream rate control will be applied to all traffic that 
accesses the stream rate partition code 1704. The stream rate 
1710 specifies the number of streams that will be passed by 
the control on or for completion of processing. This infor 
mation will be used to determine if an incoming reservation 
falls within the stream rate control. The next function 1712 
allows attempts for a stream connection to be routed to 
another table during stream processing. The next partition 
1714 points to an area within the next function table for 
further stream processing. 

0332 FIG. 18 depicts an exemplary embodiment of a 
treatment table. The treatment table 1802 of FIG. 18 is 
entered using a partition code 1804. The error number 1806 
specifies an error code received during processing. The error 
number 1806 will be processed for a given partition code 
1804. This enables the network owner the ability to handle 
the same error differently depending on error conditions. For 
example, a viewer attempting to view restricted content may 
be handled using a variety of approaches. In a first example, 
the viewer may attempt to see restricted content during peak 
network load hours. The network owner may send the 
reservation request to treatment so that a text message 
requiring fewer network resources is displayed. In another 
example, the viewer may attempt to see restricted content 
during non-peak load hours. The network owner may send 
the reservation request to treatment so that a video-based 
message is streamed to the viewer explaining that the buyer 
of the service has restricted the content from being viewed. 
0333. The exception table 1802 also contains an error 
class 1808 for the partition code 1804. The error class 1808 
may be used when sending an error message via an open 
system network management standard, such as with SNMP 
or CMIP. The error partition code 1810 combined with the 
error class 1808 may be used to access a detailed description 
of the error. The message media identification (ID) 1812 
identifies the message that will be streamed by an MMS if 
a network owner desires a video and/or audio message to be 
generated to the viewer. The next function 1814 and next 
partition 1816 identify the next table and area within the 
table for further stream processing. 
0334 FIG. 19 depicts an exemplary embodiment of a 
referring host table. The referring host table 1902 is used to 
route traffic based on the originating network owner or a 
URL. The referring host partition code 1904 is used to enter 
the referring host table 1902. Different routing algorithms 
may be created and stored for the same referring location by 
creating multiple referring host partition codes for the same 
location. 

0335). The referring host table 1902 contains an element 
identification (ID) 1906 that is generated as an identifier by 
the RTSMS 106 (see FIG. 1). The element ID 1906 describes 
the type of referring device for this record. A referring 
device may be, for example, a website URL, a set top box, 
a cable network head, or another packet network capable of 
originating streaming requests. The referring site reference 
1908 is the identification of the location originating the 
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streaming request. The referring site reference may be, for 
example, a web portal, a pay-per-view cable head, the 
medium access control (MAC) address of the set top box at 
a customer's home, or another identification. 
0336. The referring host service type 1910 designates 
whether the referring host is a public internet service, a 
corporate intranet service, a private network delivery ser 
vice, such as a cable or satellite network, or another type of 
service. The next function 1912 allows attempts to be routed 
to another table during stream processing. The next partition 
1914 points to an area within the next function table for 
further stream processing. 
0337 The referring host table 1902 also contains order 
information generated during the referring host customerset 
up process. The order information contains the order iden 
tification (ID) 1916, the order type 1918, and order lines 1 
to N 1920-1922. The order information can be associated on 
a one-to-one basis with the referring host partition code 
1904. The order information typically reflects the default 
billing arrangement for the partition code 1904. If no other 
billing data is generated via other processes, the billing data 
in the referring host table 1902 is used. For example, 
information designating a URL referral fee may be con 
tained in the order information if the reservation request has 
to be passed to another network. In this example, the other 
network signaling point may be informed of the costs of 
processing the reservation request. 
0338 FIG. 20 depicts an exemplary embodiment of an 
exception table. The exception table 2002 is accessed by 
using an exception partition code 2004. The exception table 
2002 is used to route streaming requests around default 
routing. The exception element identification (ID) 2006 
defines the type of element. For example, the element may 
be a media player type, a packet address, a content type, or 
another element type. These items may require special 
handling, such as when an older media player version is not 
compatible with installed media server software. 
0339) The player type 2008 identifies the type of media 
player being used on the device streaming the media. The 
player type may be, for example, a Windows Media Server 
or a proprietary set top box player used by a satellite 
company or a cable company. The player version number 
2010 identifies the media player version. The media type 
2012 identifies routing based upon the type of file being 
requesting. The media type may be, for example, MPEG 
standard 1, MPEG standard 2 (MPEG-2), MPEG standard 4 
(MEG-4), Microsoft ASF, or other encoding standards for 
media. 

0340. The network access type 2014 identifies the type of 
originating access the viewer is using. The network access 
type 2014 may be, for example, a cable modem, a cable set 
top box, an ISP for the internet, or another type. The packet 
address from range 2016 and packet address to range 2018 
are used to route a stream reservation request based upon the 
packet address. For example, a cable company may deny a 
pay-per-view request from a set top box owner that is in 
arrears for the owner's billing account. The set top box 
packet addresses for all boxes installed in the house may be 
blocked using this feature. The next function 2020 allows 
streaming attempts to be routed to another table during 
stream processing. The next partition 2024 points to an area 
within the next function table for further stream processing. 
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0341 FIG. 21 depicts an exemplary embodiment of a 
PIN table. The PIN table 2102 is used to provide information 
identifying a viewer's equipment and/or media player soft 
ware. The PIN table 2102 is accessed via the PIN partition 
code 2104. A different routing algorithm may be created and 
stored for the same referring location by creating multiple 
PIN partition codes for the same location. The element 
identification (ID) 2106 is an identifier generated by the 
RTSMS 106 (see FIG. 1). The element identification 
describes the type of PIN device or software for which this 
record was generated. The PIN device or software may be, 
for example, a Real Network Real Player, a set top box 
Software key, a packet address, a web cookie identifier, or 
another device identification technique. The identifier fur 
ther may include the element version number 2108 and/or 
the player identification (ID) 2110. 
0342. The packet address from range 2112 and packet 
address to range 2114 are used to route stream requests 
based upon packet addresses. For example, a company 
might insert an advertisement for a video game. It must be 
compatible with the device or software identified by the 
element ID 2106. In some cases, a treatment label 2116 may 
be provided for access to the treatment table 814. Addition 
ally, other attributes may be added to the table where needed. 
The next function 2118 allows attempts to be routed to 
another table during streaming processing. The next parti 
tion 2120 points to an area within the next function table for 
further stream processing. 

0343 FIG. 22 depicts an exemplary embodiment of a 
content screening table. The content screening table 2202 
performs functions similar to the reservation system 
described in FIG. 2. However, the content screening table 
2202 performs functions that are directly controlled by 
devices of the network operator in the event that a manage 
ment system, such as the RTSMS 106 (see FIG. 1), fails. The 
content Screening table 2202 is accessed using a content 
screen partition code 2204. A different routing algorithm 
may be created and stored for the same location by creating 
multiple content Screening partition codes for a same loca 
tion. 

0344) An element identification (ID) 2206 is an identifier 
generated by the RTSMS. The identifier describes the type 
of content being screened. The content being screened may 
be, for example, a program, a media rating type. Such as the 
Motion Picture Associations (MPA) NC-17 rating, picture 
images, and other content types. The media identification 
(ID) 2208 allows a specific media to be identified within all 
presentations. Special routing may be applied for Such 
media. For example, if a network owner receives consumer 
complaints regarding a particular media, the network owner 
may block access to the media using the media ID 2208, 
even though the media may be listed in numerous programs 
and presentations. 

0345 The media rating 2210 enables routing content 
based upon its rating assigned by, for example, independent 
monitoring groups, such as the MPA. The program ID from 
range 2212 and the program ID to range 2214 are used to 
route programs within the identified range of IDs. The next 
function 2216 enables attempts to be routed to another table 
during stream processing. The next partition 2218 points to 
an area within the next function table for further stream 
processing. 
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0346 FIG. 23 depicts an exemplary embodiment of a 
content location table. The content location table 2302 may 
be cached in memory and used to locate where media is 
stored throughout a network, Such as the streaming system 
102. The content location table 2302 stores information 
identifying individual media and media clips that are to be 
delivered to a viewer. The media identification (ID) 2304 is 
used as a key to enter the content location table 2302. 
0347 The media category 2306, media class 2308, media 
rating 2310, and media length 2312 also are included. The 
media category 2306 may be, for example, a television 
series, a movie, a music video, or other media categories. 
The media class 2308 represents a second level of classifi 
cation. For example, the television series category might 
have financial programs, world news, Soap operas, com 
edies, or other classifications. The media rating 2310 may 
be, for example, a rating based on a monitoring group. Such 
as the MPA. The media length 2312 identifies how long the 
media takes to stream, Such as an estimated number of 
seconds. 

0348. The encode rate 2314 identifies the bytes per 
second of a packet transmission required to view the media. 
The disk size 2316 is the amount of disk space required to 
store the media. The content location order identification 
(ID) 2318 refers to a storage order that can be located in a 
management system, such as the RTSMS 106. The storage 
order refers to how much a media owner is being charged to 
store the media on the signaling system 102. A media file 
name 2320 may be associated with the storage order and the 
order ID 2318. The switch identification (ID) 2322 identifies 
one or more MMSs that contain the media identified by the 
media file name 2320. The network owner may append other 
media attributes 1 to N 2324 to use for the content location 
table 2302. 

0349 FIG. 24 depicts an exemplary embodiment of a 
network status table. The network status table 2402 typically 
is cached in memory and reflects the current status of all 
devices required to connect a streaming service. A Switch 
identification (ID) 2404 is used to enter the network status 
table 2402. Multiple resources are monitored for each 
Switch, causing multiple entries per Switch to be entered into 
the table. Although, in the example of FIG. 24, a single row 
is depicted. 
0350. The secondary key for the network status table 
2402 for each row is the resource type 2406. The resource 
type identifies the resource being monitored and may 
include, for example, the public packet to bandwidth, sig 
naling bandwidth, disk storage, processor use, and/or other 
resources. Each resource has an available resource capacity 
2408 and a current capacity use 2410 of the resource. The 
current resource state 2412 also is depicted, such as whether 
the resource is in a maintenance State, an alarm state, or is 
available for use. The network owner may append other 
attributes from 1 to N 2414 to the network status table. 

0351 FIG. 25 depicts an exemplary embodiment of a day 
of year table. The day of year table 2502 is accessed by using 
a day of year partition code 2504. The from date 2506 and 
to date 2508 indicates the local date as applicable to the 
action to be taken during the processing of this table. The 
next function 2510 enables attempts to be routed to another 
table during stream processing. The next partition 2512 
points to an area within the next function table for further 
stream processing. 
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0352 FIG. 26 depicts an exemplary embodiment of a day 
of week table. The day of week table 2602 is entered using 
a day of week partition code 2604. The from day 2606 and 
to day 2608 indicate the local days of the week on which the 
action to be taken is to occur. The next function 2610 enables 
attempts to be routed to another table during stream pro 
cessing. The next partition 2612 points to an area within the 
next function table for further stream processing. 
0353 FIG. 27 depicts an exemplary embodiment of a 
time of day table. The time of day table 2702 is accessed 
using a time of day partition code 2704. The from time 2706 
and to time 2708 indicate the local times during which an 
action is to be taken. That is, the entries indicate the time in 
which an action is to start and a time at which an action is 
to stop. The next function 2710 enables attempts to be routed 
to another table during stream processing. The next partition 
2712 points to an area within the next function table for 
further stream processing. 
0354 FIG. 28 depicts an exemplary embodiment of a 
signal route choice table. The signal route choice table 2802 
is accessed using a signal route choice partition code 2804. 
The route number 2806 specifies a route within a routing list. 
The route choices for a given route label will be processed 
in the order indicated by the route numbers. Therefore, the 
signal route choice table 2802 is used to prioritize route 
choices. For example, a first network, Such as the streaming 
system 102, may be connected to two other networks and 
delivery terms have been negotiated with each. The network 
providing the most favorable billing rate to the first network 
may be selected as the first route choice. The next function 
2808 enables attempts to be routed to another table during 
stream processing. The next partition 2810 points to an area 
within the next function table for further stream processing. 
0355 FIG. 29 depicts an exemplary embodiment of a 
class of service table. The class of service table 2902 is 
accessed using an originating signal class of service partition 
code 2904 and a terminating signal class of service partition 
code 2906. The next function 2908 enables attempts to be 
routed to another table during stream processing. The next 
partition 2910 points to an area within the next function table 
for further stream processing. 
0356. Those skilled in the art will appreciate that varia 
tions from the specific embodiments disclosed above are 
contemplated by the present invention. The invention should 
not be restricted to the above embodiments, but should be 
measured by the following claims. 

What is claimed is: 
1. A method for providing media for routing comprising: 
enabling entry of a program at a service processor, the 

program comprising at least one media reference for at 
least one media and at least one order component for an 
order; 

assigning a program identification to the program; 
publishing the program with the program identification 

and the order from the service processor; 
receiving the program with the program identification and 

the order at a management system; and 
tracking use of the at least one media reference in the 

program via the program identification. 
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2. The method of claim 1 further comprising enabling 
entry of at least one rule for the program, the at least one rule 
comprising at least one member of a group consisting of a 
program creation rule and a program routing rule. 

3. The method of claim 1 further comprising selecting for 
the at least one order component at least one member of a 
group consisting of a service rule identifying how a media 
viewing should be paid, a storage rule identifying where the 
at least one media and the program will be located for 
physical storage, a collection rule identifying an entity 
collecting a payment for services rendered, a viewing rule 
identifying acceptable viewers that can receive the at least 
one media and the program, and a settlement rule identifying 
how a collection is divided among participating entities. 

4. A method for providing media for routing comprising: 
enabling entry of a program at a service processor, the 

program comprising at least one media reference and at 
least one order component for an order, 

assigning a program identification to the program; 
publishing the program with the program identification 

and the order from the service processor; 
receiving the published program at a Switch; and 

streaming media identified by the at least one media 
reference upon receiving a valid reservation for the 
program. 

5. The method of claim 4 further comprising: 
enabling entry of a plurality of media references for the 

program and a plurality of order components for the 
order at the service processor; and 

streaming media from the switch identified by at least a 
portion of the plurality of media references upon 
receiving the valid reservation for the program. 

6. A method for reserving media for a request from a 
viewer comprising: 

generating a presentation for at least one media based on 
a program identifying the at least one media, the 
program comprising at least one media reference iden 
tifying the at least one media and an order having at 
least one order component, the at least one media 
corresponding to at least a portion of the request; 

determining if a system resource is available to stream the 
presentation and, if so, creating a reservation for the 
presentation; and 

assigning a reservation identification to the reservation. 
7. The method of claim 6 further comprising processing a 

viewer profile of the viewer with a program rule for the 
program to generate the presentation. 

8. The method of claim 7 further comprising dynamically 
selecting another media for the presentation based upon the 
viewer profile. 

9. The method of claim 8 wherein dynamically selecting 
another media for the presentation further comprises select 
ing at least one member of a group consisting of an adver 
tisement and a selected one of a plurality of media clips 
associated with the request. 

10. The method of claim 9 wherein dynamically selecting 
another media for the presentation further comprises select 
ing the selected media clip based on at least one second 
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member of a second group consisting of a presentation 
criteria and an attribute of the viewer profile. 

11. The method of claim 10 wherein dynamically select 
ing another media for the presentation further comprises 
selecting the selected media clip based on the attribute, the 
attribute comprising at least one member of a group con 
sisting of an age, a gender, a marital status, an income, a 
geographic location, a hobby, a preference, and a job grade. 

12. The method of claim 10 wherein the attribute com 
prises a collected data of the viewer and wherein selecting 
the selected media clip based on the attribute comprises 
selecting the selected media clip based on the collected data 
of the viewer. 

13. The method of claim 12 wherein the collected data 
comprises at least one third member of a third group 
consisting of a viewing history and a purchasing history, and 
wherein selecting the selected media clip based on the 
collected data of the viewer comprises selecting the selected 
media clip based on the at least one third member of the third 
group consisting of the viewing history and the purchasing 
history. 

14. The method of claim 10 wherein the attribute com 
prises a configurable attribute based on the viewer and 
wherein selecting the selected media clip based on the 
attribute comprises selecting the selected media clip based 
on the configurable attribute. 

15. The method of claim 6 further comprising dynami 
cally selecting at least one other media for the presentation 
based on a level of revenue to be generated by streaming the 
at least one other media. 

16. The method of claim 6 further comprising dynami 
cally selecting at least one other media for the presentation 
based on a viewer attribute. 

17. The method of claim 6 further comprising tracking the 
reservation identification for the reservation. 

18. The method of claim 6 further comprising processing 
the presentation and the request to determine if the system 
resource is available. 

19. The method of claim 18 further comprising selecting 
the system resource to stream the presentation from at least 
one member of a group consisting of a Switch, a media 
server software of the Switch, and a stream caster of the 
switch. 

20. The method of claim 18 further comprising identify 
ing a different system resource configured to stream the 
presentation if the system resource is not available and 
passing the request to the different system resource. 

21. The method of claim 20 wherein the different system 
resource comprises at least one member of a group consist 
ing of a streaming management system and an external 
system. 

22. The method of claim 6 further comprising selecting a 
routing processor to handle routing the at least one media 
and transmitting the reservation, including the reservation 
identification, to the routing processor. 

23. The method of claim 22 wherein the transmitting the 
reservation further comprises transmitting the reservation, 
including the reservation identification, to the routing pro 
cessor at a configurable time before a start time of the 
presentation. 

24. The method of claim 6 further comprising generating 
a play Script corresponding to the presentation for the 
viewer. 
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25. The method of claim 24 wherein generating the play 
Script further comprises generating the play Script with the 
at least one media reference and the reservation identifica 
tion. 

26. The method of claim 24 wherein generating the play 
Script further comprises generating the play Script with a 
plurality of media references and the reservation identifica 
tion. 

27. The method of claim 24 wherein generating the play 
Script step comprises generating at least one universal 
resource locator containing the at least one media reference 
and the reservation identification. 

28. The method of claim 6 further comprising determining 
if the viewer is authorized to request the at least one media. 

29. The method of claim 28 wherein the determining if the 
viewer is authorized further comprises authenticating the 
viewer to determine if the viewer is authorized to make the 
request. 

30. The method of claim 28 wherein the determining if the 
viewer is authorized further comprises comparing a viewer 
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profile against a service rule to determine if the viewer 
profile complies with the service rule. 

31. The method of claim 28 wherein the determining if the 
viewer is authorized further comprises verifying that an 
order for the program is in effect and that the program is 
available for viewing by the viewer. 

32. The method of claim 28 wherein the determining if the 
viewer is authorized further comprises authorizing any 
viewer for making the request. 

33. The method of claim 28 wherein the determining if the 
viewer is authorized further comprises validating that the 
request is received from a valid communication system. 

34. The method of claim 28 wherein the determining if the 
viewer is authorized further comprises accessing data of an 
external system to determine if the request is valid. 

35. The method of claim 6 further comprising validating 
a financial transaction for streaming the at least one media 
prior to creating the reservation. 
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