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LIVE PRESENTATION SEARCHING 

RELATED APPLICATIONS 

0001. This application is a divisional of U.S. patent 
application Ser. No. 09/465,547, filed on Dec. 16, 1999, 
entitled “Live Presentation Searching” and naming Nosa 
khare D. Omoigui as inventor, the disclosure of which is 
hereby incorporated herein by reference. 

TECHNICAL FIELD 

0002 This invention relates to networked client/server 
Systems and to methods of delivering and rendering live 
content in Such Systems. More particularly, the invention 
relates to Searching for live presentations. 

BACKGROUND OF THE INVENTION 

0003. The advent of computers and their continued tech 
nological advancement has revolutionized the manner in 
which people work and live. Information that used to be 
available only in written or Verbal form is becoming increas 
ingly available in electronic form. Furthermore, presenta 
tions which used to be available only on particular recording 
media (e.g., film or tape) or via television broadcasts are 
now available in digital form (e.g., over the Internet). 
0004 One problem encountered by users when faced 
with this continually increasing mass of digital information 
is the ability to locate particular information that the user is 
interested in. For example, trying to locate a particular 
presentation can be difficult and cumberSome for users. 
Various Search mechanisms exist for pre-recorded “on 
demand” presentations (e.g., various worldwide web search 
engines). On-demand presentations are fairly easily Search 
able because the underlying data of the presentation is 
already known. However, in the case of live presentations, 
Such underlying data is not known because, as the presen 
tation is live, the underlying data is not available yet. 
0005 Some systems do exist that allow a user to identify 
Scheduled live presentations. For example, a television pro 
gramming guide may be available over the Internet that 
allows a user to Search for television programs that are 
Scheduled to be broadcast (e.g., via cable, Satellite System, or 
typical television broadcast frequencies, Such as UHF or 
VHF) and their associated broadcast times. However, such 
programming guides typically do not provide the flexibility 
to allow non-Scheduled programs to be identified to the user. 
Furthermore, Such programming guides are typically limited 
to television broadcasts and do not allow users to identify 
presentations from any of the wide variety of alternate 
Sources (such as via the Internet). 
0006 The invention described below addresses these 
disadvantages, providing a way to Search for live presenta 
tions. 

SUMMARY OF THE INVENTION 

0007. In a networked client/server system, live presenta 
tions can be Streamed from an encoder or other Server to a 
client computer. Additionally, information describing the 
presentation is registered with a Search Server. This infor 
mation is made available for user Searches only for as long 
as the information properly describes the live presentation. 
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When the information no longer describes a current live 
presentation, the information is no longer available for 
Searching. 
0008 According to one aspect of the invention, the 
information describes the entire presentation. The informa 
tion is available in the Search Server for user Searches for the 
duration of the presentation. Once the presentation is over, 
the information is deleted from the Search Server, preventing 
any Subsequent user Search requests from being Satisfied 
using the information describing that presentation. 
0009. According to another aspect of the invention, the 
information describes a particular characteristic(s) of the 
presentation (e.g., the current topic). The information for a 
characteristic is available in the Search Server for user 
Searches for as long as that characteristic describes the 
portion of the presentation currently being presented. Once 
that characteristic no longer describes the portion currently 
being presented, the information describing that character 
istic is deleted from the Search Server, preventing any 
Subsequent user Search requests from being Satisfied using 
the information describing that characteristic. 
0010. According to another aspect of the invention, a user 
can register a notification request with the Search Server. The 
notification request identifies a set of Search criteria as well 
as a manner in which the user should be notified in the event 
a live presentation matches the Search criteria. The Search 
Server continues to compare new information regarding 
available live presentations to the search criteria. If a match 
is found, the Search Server notifies the user in whatever 
manner the user requested. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 shows a client/server network system and 
environment in accordance with one embodiment of the 
invention. 

0012 FIG.2 shows a general example of a computer that 
can be used in accordance with the invention. 

0013 FIG. 3 illustrates an exemplary search server in 
more detail. 

0014 FIG. 4 illustrates entries of an exemplary content 
database in more detail. 

0015 FIG. 5 shows exemplary steps in a process for 
allowing Searching of live presentations. 
0016 FIG. 6 shows exemplary steps in a process for 
allowing Searching of current characteristics information in 
live presentations. 

DETAILED DESCRIPTION 

0017 General Network Structure 
0018 FIG. 1 shows a client/server network system and 
environment in accordance with one embodiment of the 
invention. Generally, the System includes multiple (n) net 
work client computers 102, multiple (m) encoders 104, and 
a search server 106. The computers 102, encoders 104, and 
server 106 communicate with each other over a data com 
munications network. The communications network in FIG. 
1 is a public network 108, such as the Internet. The data 
communications network might also include local-area net 
WorkS and/or private wide-area networks, and can include 
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both wired and wireless sections. Client computers 102, 
encoders 104, and server 106 can communicate with one 
another via any of a wide variety of known protocols, Such 
as the Hypertext Transfer Protocol (HTTP). 
0.019 Encoders 104 receive live content or presentations 
in the form of different media streams 110. Encoders 104 can 
be dedicated media Servers, or alternatively other more 
general-purpose computer Systems. These media Streams 
110 can be individual media Streams (e.g., audio, video, 
graphical, etc.), or alternatively can be composite media 
Streams including two or more of Such individual Streams. 
The media streams 110 are provided to encoders on a “live” 
basis from other data Source components through dedicated 
communications channels or through the Internet itself. 
Encoders 104 coordinate the streaming of the live content to 
other components on the network 108 that request the 
content, Such as client computerS 102. It is to be appreciated 
that although the media Streams are referred to as being 
“live', there may be a delay (e.g., between one Second and 
thirty seconds) between the time of the actual event and the 
time the media streams reach the encoder(s). 
0020. There are various standards for streaming media 
content and composite media Streams. "Advanced Stream 
ing Format (ASF) is an example of Such a standard, 
including both accepted versions of the Standard and pro 
posed Standards for future adoption. ASF Specifies the way 
in which multimedia content is Stored, 11 Streamed, and 
presented by the tools, servers, and clients of various mul 
timedia vendors. ASF provides benefits such as local and 
network playback, extensible media types, component 
download, Scalable media types, prioritization of Streams, 
multiple language Support, environment independence, rich 
inter-Stream relationships, and expandability. Further details 
about ASF are available from Microsoft Corporation of 
Redmond, Wash. 

0021 Encoders 104 can transmit any type of presentation 
over the network 108. Examples of such presentations 
include audio/video presentations (e.g., television broad 
casts or presentations from a “NetShowTM” server (available 
from Microsoft Corp. of Redmond, Wash.)), video-only 
presentations, audio-only presentations, graphical or ani 
mated presentations, etc. 

0022 Search server 106 maintains a content database 
112, a notification database 114, and a Scheduled presenta 
tions database 116. In content database 112, server 106 
maintains descriptive information regarding the current live 
content available from encoders 104. A user of a client 
computer 102 can access search server 106 to search for 
particular live content. In notification database 114, Server 
106 maintains information regarding users of client com 
puters 102 that have registered to be notified when particular 
live content is available. In Scheduled presentations database 
116, server 106 maintains information regarding future live 
presentations that have been registered with server 106. 
0023 Exemplary Computer Environment 

0024. In the discussion below, the invention will be 
described in the general context of computer-executable 
instructions, Such as program modules, being executed by 
one or more conventional personal computers. Generally, 
program modules include routines, programs, objects, com 
ponents, data Structures, etc. that perform particular tasks or 
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implement particular abstract data types. Moreover, those 
skilled in the art will appreciate that the invention may be 
practiced with other computer System configurations, 
including hand-held devices, multiprocessor Systems, 
microprocessor-based or programmable consumer electron 
ics, network PCs, minicomputers, mainframe computers, 
and the like. In a distributed computer environment, pro 
gram modules may be located in both local and remote 
memory Storage devices. 
0025. Alternatively, the invention could be implemented 
in hardware or a combination of hardware, Software, and/or 
firmware. For example, the invention could be implemented 
in one or more application Specific integrated circuits 
(ASICs). 
0026 FIG.2 shows a general example of a computer 142 
that can be used in accordance with the invention. Computer 
142 is shown as an example of a computer that can perform 
the functions of any of client computerS 102, Server encoders 
104, or server 106 of FIG. 1. 
0027 Computer 142 includes one or more processors or 
processing units 144, a System memory 124, and a System 
buS 148 that couples various System components including 
the system memory 124 to processors 144. 
0028. The bus 148 represents one or more of any of 
Several types of bus Structures, including a memory bus or 
memory controller, a peripheral bus, an accelerated graphics 
port, and a processor or local bus using any of a variety of 
buS architectures. The System memory includes read only 
memory (ROM) 150 and random access memory (RAM) 
152. Abasic input/output system (BIOS) 154, containing the 
basic routines that help to transfer information between 
elements within computer 142, Such as during Start-up, is 
stored in ROM 150. Computer 142 further includes a hard 
disk drive 156 for reading from and writing to a hard disk, 
not shown, a magnetic disk drive 158 for reading from and 
Writing to a removable magnetic disk 160, and an optical 
disk drive 162 for reading from or writing to a removable 
optical disk 164 such as a CD ROM or other optical media. 
The hard disk drive 156, magnetic disk drive 158, and 
optical disk drive 162 are connected to the system bus 148 
by an SCSI interface 166 or some other appropriate inter 
face. The drives and their associated computer-readable 
media provide nonvolatile Storage of computer readable 
instructions, data Structures, program modules and other 
data for computer 142. Although the exemplary environment 
described herein employs a hard disk, a removable magnetic 
disk 160 and a removable optical disk 164, it should be 
appreciated by those skilled in the art that other types of 
computer readable media which can Store data that is 
accessible by a computer, Such as magnetic cassettes, flash 
memory cards, digital Video disks, random access memories 
(RAMs) read only memories (ROM), and the like, may also 
be used in the exemplary operating environment. 
0029. A number of program modules may be stored on 
the hard disk, magnetic disk 160, optical disk 164, ROM 
150, or RAM 152, including an operating system 170, one 
or more application programs 172, other program modules 
174, and program data 176. A user may enter commands and 
information into computer 142 through input devices Such as 
keyboard 178 and pointing device 180. Other input devices 
(not shown) may include a microphone, joystick, game pad, 
Satellite dish, Scanner, or the like. These and other input 
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devices are connected to the processing unit 144 through an 
interface 182 that is coupled to the system bus. A monitor 
184 or other type of display device is also connected to the 
system bus 148 via an interface, such as a video adapter 186. 
In addition to the monitor, personal computers typically 
include other peripheral output devices (not shown) Such as 
Speakers and printers. 

0030 Computer 142 operates in a networked environ 
ment using logical connections to one or more remote 
computers, Such as a remote computer 188. The remote 
computer 188 may be another personal computer, a Server, 
a router, a network PC, a peer device or other common 
network node, and typically includes many or all of the 
elements described above relative to computer 142, although 
only a memory storage device 190 has been illustrated in 
FIG. 2. The logical connections depicted in FIG. 2 include 
a local area network (LAN) 192 and a wide area network 
(WAN) 194. Such networking environments are common 
place in offices, enterprise-wide computer networks, intra 
nets, and the Internet. In the described embodiment of the 
invention, remote computer 188 executes an Internet Web 
browser program such as the “Internet Explorer Web 
browser manufactured and distributed by Microsoft Corpo 
ration of Redmond, Wash. 

0.031 When used in a LAN networking environment, 
computer 142 is connected to the local network 192 through 
a network interface or adapter 196. When used in a WAN 
networking environment, computer 142 typically includes a 
modem 198 or other means for establishing communications 
over the wide area network 194, Such as the Internet. The 
modem 198, which may be internal or external, is connected 
to the system bus 148 via a serial port interface 168. In a 
networked environment, program modules depicted relative 
to the personal computer 142, or portions thereof, may be 
Stored in the remote memory Storage device. It will be 
appreciated that the network connections shown are exem 
plary and other means of establishing a communications link 
between the computers may be used. 
0.032 Generally, the data processors of computer 142 are 
programmed by means of instructions Stored at different 
times in the various computer-readable Storage media of the 
computer. Programs and operating Systems are typically 
distributed, for example, on floppy disks or CD-ROMs. 
From there, they are installed or loaded into the Secondary 
memory of a computer. At execution, they are loaded at least 
partially into the computer's primary electronic memory. 
The invention described herein includes these and other 
various types of computer-readable Storage media when 
Such media contain instructions or programs for implement 
ing the Steps described below in conjunction with a micro 
processor or other data processor. The invention also 
includes the computer itself when programmed according to 
the methods and techniques described below. Furthermore, 
certain Sub-components of the computer may be pro 
grammed to perform the functions and Steps described 
below. The invention includes such sub-components when 
they are programmed as described. In addition, the invention 
described herein includes data Structures, described below, 
as embodied on various types of memory media. 

0.033 For purposes of illustration, programs and other 
executable program components Such as the operating Sys 
tem are illustrated herein as discrete blocks, although it is 
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recognized that Such programs and components reside at 
various times in different Storage components of the com 
puter, and are executed by the data processor(s) of the 
computer. 

0034 Search Server 
0035 FIG. 3 illustrates an exemplary search server in 
more detail. Search server 106 includes a query interface 
210, a registration interface 212, a Search engine 214, and a 
database controller 216. Client computers 102 (FIG. 1) 
communicate with search server 106 via query interface 210. 
Query interface 210 allows users of client computers 102 to 
enter Search criteria for live content. Upon receipt of a 
Search request via query interface 210, Search engine 214 
accesses content database 112 to Search for live content that 
matches the Search criteria. 

0036) Encoders 104 (FIG. 1) communicate with search 
server 106 via registration interface 212. Registration inter 
face 212 allows encoders 104 to provide descriptive infor 
mation regarding the live content that they can Stream to 
client computers. This descriptive information can then be 
added to content database 112 and used for Searches by 
Search engine 214. Descriptive information can be main 
tained by server 106 for any live content that can be 
provided by encoders 104. 

0037 Database controller 216 manages the databases 
112, 114, and 116. This management includes both adding 
entries to and removing entries from databases 112, 114, and 
116. 

0038 Live content or presentations available from 
encoders 104 can be either pre-scheduled or non-scheduled. 
Pre-Scheduled presentations refer to presentations that have 
been registered with Search Server 106 as occurring in the 
future (e.g., not already in progress and not starting within 
the next five minutes). Descriptive information regarding 
pre-Scheduled presentations (e.g., presentation title, key 
words describing the content of the presentation, and encod 
er(s) from which the presentation will be available) can be 
provided to server 106 from one of the encoders 104 or some 
other source, either via the network 108 (FIG. 1) or alter 
natively Some other delivery mechanism (e.g., a magnetic or 
optical disk). 
0039) Non-scheduled presentations refer to presentations 
that have not been registered with search server 106 as 
occurring in the future. A non-Scheduled presentation is 
registered with server 106 as the presentation is about to 
begin (e.g., within the next five minutes) or shortly after it 
has begun. The presentation can be registered by an encoder 
104 (e.g., the encoder 104 that will be streaming the live 
content), or alternatively Some other Source. As part of the 
registration process, Server 106 is provided with descriptive 
information regarding the presentation. 

0040 FIG. 4 illustrates entries of an exemplary content 
database in more detail. FIG. 4 is described with additional 
reference to components in FIG. 3. Each entry in content 
database 112 includes data for one or more of the following 
fields: title 230, Source 232, duration 234, current charac 
teristic(s) 236, and descriptive information 238. Content 
database 112 can be stored in volatile memory (e.g., RAM), 
non-volatile memory (e.g., a magnetic disk drive), or a 
combination thereof. 
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0041 Title field 230 includes a descriptive title of the 
presentation. Source field 232 identifies the encoder(s) 104 
from which the presentation can be obtained. Duration field 
234 identifies, for Some entries, the duration of the presen 
tation; in other entries, the duration data is not included. 
Characteristics field 236 optionally identifies the current 
characteristics for the presentation (i.e., one or more char 
acteristics describing the portion of the presentation cur 
rently being presented or about to be presented). Any of a 
wide variety of characteristics can be included for the 
presentation, Such as the current topic (as illustrated in FIG. 
4), the name of the current speaker, the gender of the current 
Speaker, the color of the current Speaker's clothing, etc. 
Descriptive information field 238 provides various descrip 
tive information that describes the content of the presenta 
tion. 

0.042 Content database 112 maintains information iden 
tifying each of the currently available live presentations that 
is registered with Server 106. Information regarding pre 
Scheduled presentations that are not currently available (or 
shortly will be available) from an encoder 104 is maintained 
in scheduled database 116. Alternatively, such information 
could be included in content database 112 and Simply 
marked as “invalid' until the presentation is available from 
an encoder 104. 

0043. In the illustrated example, each current live pre 
Sentation has an associated entry in database 112. When a 
pre-Scheduled presentation is about to begin (e.g., it is 
Scheduled to begin shortly, Such as within two minutes), 
database controller 216 (FIG. 3) loads descriptive informa 
tion corresponding to the presentation into an entry of 
database 112. In the case of pre-Scheduled presentations, this 
descriptive information is loaded from pre-Scheduled pre 
Sentations database 116. In the case of non-Scheduled pre 
Sentations, this descriptive information is received directly 
from registration interface 212. 

0044) When a presentation is over, the entry in database 
112 corresponding to the presentation is deleted. Server 106 
is provided with an indication of the duration of a live 
presentation from the encoder or other device that registered 
the presentation with server 106. In one implementation, this 
indication of the duration is a time period or “run time” for 
the presentation. For example, an encoder may indicate that 
a particular live presentation is going to be available 
between 2:00 p.m. and 4:00 p.m. on Jan. 1, 2000, or that a 
particular live 1 presentation is going to last for 45 minutes. 
Database controller 216 monitors content database 112 for 
presentations whose time period or “run time' has passed, 
and deletes the corresponding entries from database 112. 
According to another implementation, this indication of the 
duration of the presentation is simply a "presentation over 
message or similar indicator. For example, an encoder may 
register for a current live presentation, and then Send a 
“presentation over” message to the server 106 when the 
presentation has completed. Upon receipt of the “presenta 
tion over message, database controller 216 deletes the entry 
corresponding to the presentation from database 112. 

0.045. In one implementation of the invention, database 
controller 216 also includes a timeout control that monitors 
the length of time that entries have been in database 112. If 
a “presentation over message is not received for a live 
presentation within a default period of time, then controller 
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216 assumes that a “presentation over message was mis 
takenly not sent (or was lost in transit) and removes the entry 
corresponding to the live presentation from database 112. 
0046 Additionally, in another implementation of the 
invention a presentation that is Scheduled for a particular 
duration (e.g., 90 minutes, or from 2:00 p.m. to 4:00 p.m.) 
may be extended. The duration can be extended by the 
encoder 104 (or other device) sending a message to server 
106 to change the duration in the corresponding entry of 
database 112. For example, the message may indicate to 
change “90 minutes” to “110 minutes”, or to change “2:00 
p.m. to 4:00 p.m. to “2:00 p.m. to 5:00 p.m.”. Alternatively, 
the duration may be extended by the encoder 104 (or other 
device) sending a message to server 106 indicating that 
server 106 is to ignore the previously identified duration and 
that a "presentation over message or Similar indicator will 
be transmitted to server 106 when the presentation is over. 
0047. The descriptive information field 238 of an entry 
includes data that describes the content of the corresponding 
presentation. In the illustrated example of FIG. 4, the data 
includes a set of one or more key words describing the 
presentation. Alternatively, the data could include a Sum 
mary or abstract of the presentation, or a textual transcript of 
the presentation. 

0048. The data for descriptive information field 238 can 
be generated manually or automatically. Manual generation 
refers to an individual (e.g., the presentation author) creating 
the data. For example, the author may write a Summary or 
a list of key words for the presentation and provide them to 
server 106 (either directly or via an encoder 104). 
0049 Automatic generation refers to one of the compo 
nents, Such as an encoder 104 or Server 106, using any of a 
variety of mechanisms to generate data describing the pre 
Sentation as the presentation occurs. For example, conven 
tional key word generation processes may be employed to 
identify key words from the presentation. This may be 
carried out by an encoder 104, server 106, or some other 
component coupled to network 108. By way of another 
example, closed captioning information may be used as the 
data, or conventional Speech-to-text conversion techniques 
may be used to convert audio data into text data. 
0050. The information maintained in content database 
112 is used by Search engine 214 to respond to Search 
requests received from users of a client computer 102 (FIG. 
1). A user provides, as part of his or her search request, a set 
of search criteria and which fields the search criteria should 
be applied to. The user can provide Search requests via any 
of a wide variety of conventional input mechanisms, Such as 
a graphical user interface (GUI). In the illustrated example, 
the user is able to Search any of the fields in content database 
214. Search engine 214 compares the user-provided Search 
criteria to each entry in the database 112 to determine 
whether the presentation corresponding to the entry Satisfies 
the Search request. Any of a variety of conventional Search 
ing algorithms and methodologies can be used. For example, 
any entry with at least one word matching one of the Search 
criteria may Satisfy the Search request, an entry may be 
required to include every word in the Search criteria in order 
to Satisfy the Search request, etc. 
0051) Information regarding presentations that satisfy a 
search request are provided to the client computer 102 of the 
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user that placed the request. Such information may be the 
entire entry from database 112, or alternatively a Selected 
portion (e.g., the title field 230 and source field 232 for the 
entry). The source field 232 is provided to the client com 
puter to allow the user to Subsequently request the presen 
tation, via the client computer, from the appropriate encoder 
resource locator (URL) that identifies a particular presenta 
tion available from a particular encoder. 
0.052 Information from each entry that satisfies the 
Search criteria is provided to the user and, if multiple entries 
Satisfy the each criteria, then the user can Select one or more 
presentations based on this information. Alternatively, 
server 106 may rank the entries based on how well they 
match the Search criteria and return information for only the 
highest ranking entry (or entries) to the user. 
0053. In addition to information describing the overall 
content of the presentation, current “characteristic' infor 
mation is also (optionally) included in database 112. Char 
acteristic information describing one or more current char 
acteristics of the presentation is registered with Search Server 
106 by the encoder 104. When one or more of the current 
characteristics changes, the encoder 104 registers the new 
current characteristic(s) with server 106. Server 106, in 
response, changes the entry in content database 112 corre 
sponding to the presentation to identify the new current 
characteristics (e.g., by replacing one or more of the current 
characteristics or by adding a new characteristic(s)). By 
continually updating the current characteristics, a user can 
Search for particular characteristics without regard for which 
actual presentation includes the characteristics. For 
example, a user may be interested in discussions of 
MicroSoft Corporation and can Search for the characteristics 
“Microsoft' or “Bill Gates” across multiple presentations 
registered with server 106. 
0.054 Acurrent characteristic has a duration analogous to 
that of the presentation discussed above. Each characteristic 
may have its own duration, or multiple characters for a 
presentation may have the same duration. The duration of 
the characteristics can be identified explicitly (e.g., the 
author may indicate that Microsoft Corporation will be 
discussed from 2:07 p.m. to 2:12 p.m., or that the current 
characteristic of Microsoft Corporation will be accurate for 
the next Seven minutes, or a “characteristic over indicator 
(Such as a "cancel characteristic' message) may be trans 
mitted to server 106 from encoder 104). Alternatively, the 
duration of the characteristics can be identified implicitly 
(e.g., the previous current characteristics are over when new 
current characteristics information is received). 
0.055 Current characteristics data can also be generated 
either manually or automatically, analogous to the genera 
tion of data for descriptive information field 238 discussed 
above. For example, an algorithm may use closed captioning 
data or a Speech-to-text conversion algorithm to obtain a 
textual version of the presentation. Key Words can then be 
identified from the textual version and if their frequency is 
high enough (e.g., the word “Microsoft’ occurs at least a 
threshold number of times, Such as ten, within a period of 
time, such as sixty seconds or every 500 words), then those 
key words are identified as the current topic data. 
0056 Current characteristics information can be deleted 
from database 112 in an immediate manner. That is, as Soon 
as new current characteristics data is received, the previous 
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current characteristics data is deleted. Alternatively, the 
current characteristic information may be "aged out of 
database 112 gradually. For example, if new current char 
acteristics are identified and the key words that caused the 
identification of the previous current characteristics are not 
detected within a threshold amount of time (e.g., ten min 
utes), then the previous current characteristics are deleted 
from database 112. This aging out can be implemented by 
server 106, or alternatively can be used by encoder 104 in 
determining when to transmit a “characteristic over indi 
cator to server 106. 

0057 Thus, using characteristics, it can be seen that the 
results of a Search request can vary depending on when 
during the presentation the Search request is made. 
0058 Alternatively, the current characteristics for a pre 
Sentation can be displayed to the user rather than used for 
Searching. For example, a user may Submit a Search request 
that results in multiple live presentations with descriptive 
information 238 satisfying the search criteria. Search server 
106 transmits the current characteristics for each of these 
matching live presentations (as well as other information, 
such as title 230) to client 102 for display to the user. Search 
11 server 106 also transmits any changes in the current 
characteristics for these matching live presentations to client 
102. Thus, client 102 presents to the user a continually 
updating display of the current characteristics of the live 
presentations that Satisfy his or her Search request. 
0059 Database controller 216 also maintains notification 
database 114. A user can register a "notification request' 
with server 106 that includes a search request and a notifi 
cation type. The Search request includes the user's Search 
criteria and the notification type identifies how the user 
wants to be notified in the event a live presentation begins 
that matches the Search criteria. In one implementation, a 
user can register an email address, a pager number, a cellular 
phone (or other telephone) number, etc. 
0060 Database controller 216 receives the notification 
request and places the Search criteria and notification type in 
notification database 114. Database controller 216 also 
invokes Search engine 214 to determine whether any current 
entry in content database 112 Satisfies the Search criteria. If 
a match is found, then the user is notified in a manner 
according to the notification type. The notification request 
may then be removed from notification database 114, or 
alternatively left in notification database 114 to detect Sub 
Sequent matches. 
0061. If a match is not immediately found, then database 
controller 216 continues to invoke Search engine 214 each 
time new information is placed in content database 112. 
Once invoked, Search engine 214 determines whether the 
new information results in an entry that matches any of the 
Search criteria of notification requests in notification data 
base 114. This search may be compared to all entries in 
content database 112, or alternatively only to the entries in 
database 112 that include the new information. 

0062 FIG. 5 shows exemplary steps in a process for 
allowing Searching of live presentations. Steps on the left 
side of dashed line 250 are carried out by an encoder 104 of 
FIG. 1, and steps on the right side of dashed line 250 are 
carried out by search server 106 of FIG.1. These steps may 
be performed in Software. FIG. 5 is described with addi 
tional reference to components in FIG. 1. 
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0.063. Initially, encoder 104 sends identifying informa 
tion for a current live presentation to search server 106 (step 
252). This identifying information is received by server 106 
(step 254), which records the information and makes the 
information available for user searches (step 256). The 
identifying information is used by server 106 in responding 
to any Subsequent search requests it receives (step 258). 
0064. While server 106 is performing steps 254-258, 
encoder 104 continues to Stream the live presentation to any 
of the client computers 102 that request it until the presen 
tation is over (steps 260 and 262). When the presentation is 
over, encoder 104 Stops Streaming the presentation to client 
computerS 102 and Sends a "presentation over indication to 
server 106 (step 264). 
0065. Server 106 receives the “presentation over” indi 
cation from encoder 104 (step 266) and deletes its record of 
the identifying information regarding the presentation (Step 
268). Thus, any subsequent search requests will not be 
compared to the identifying information for that presenta 
tion, as that presentation is over. 
0.066 Alternatively, rather than relying on a “presentation 
over” indication in step 266, server 106 may be informed of 
the end of the presentation in other manners (Such as a 
pre-programmed duration). 
0067 FIG. 6 shows exemplary steps in a process for 
allowing Searching of current characteristic information in 
live presentations. Steps on the left side of dashed line 280 
are carried out by an encoder 104 of FIG. 1, and steps on the 
right side of dashed line 280 are carried out by search server 
106 of FIG. 1. These steps may be performed in software. 
FIG. 6 is described with additional reference to components 
in FIG. 1. 

0068. Initially encoder 104 sends, to search server 106, 
current characteristic(s) information for the portion of a live 
presentation currently being presented (Step 282). Search 
server 106 in turn receives the current characteristic(s) 
information (step 284). Server 106 records the current 
characteristic(s) information and makes the information 
available for searching (step 286). The characteristic(s) 
information is used by server 106 in responding to any 
Subsequent Search requests it receives (Step 288). 
0069. While server 106 is performing steps 284-288, 
encoder 104 continues to Stream the live presentation to any 
of the client computers 102 that request it (step 290). 
Encoder 104 also checks whether the current characteris 
tic(s) are over (step 292). When the current characteristic(s) 
are over (e.g., they no longer describe the portion of the live 
presentation currently being presented), encoder 104 sends 
a “characteristic(s) over” indication to server 106 (step 294). 
0070 Server 106 receives the characteristic(s) over indi 
cation from encoder 104 (step 296) and deletes its record of 
the characteristic(s) information (step 298). Thus, any sub 
Sequent Search requests will not be compared to the char 
acteristic(s) information for that presentation, as those char 
acteristic(s) are over. 

CONCLUSION 

0071. The invention allows for the searching of live 
presentations. An encoder providing a live presentation 
registers with a Search Server, advantageously making infor 
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mation identifying the presentation available for Searching 
only for the duration of the presentation. Additionally, 
characteristic information identifying current characteris 
tic(s) of the presentation can be registered with the Search 
server only for the duration of that characteristic(s). Thus, 
the characteristic information is advantageously made avail 
able for only as long as that characteristic(s) describes the 
current portion of the live presentation. 
0072 Although the invention has been described in lan 
guage Specific to structural features and/or methodological 
Steps, it is to be understood that the invention defined in the 
appended claims is not necessarily limited to the Specific 
features or Steps described. Rather, the Specific features and 
StepS are disclosed as preferred forms of implementing the 
claimed invention. 

1. A System comprising: 

a Search Server; 
an encoder; 
a client computer; 

wherein the encoder is to provide an indication of a 
currently available live presentation to the Search 
Server, 

wherein the client computer is to Submit a request with 
Search criteria to the Search Server; 

wherein the Search Server is to, 

determine whether the currently available live presenta 
tion from the encoder matches the Search criteria, and 

transmit an identifier of the encoder to the client computer 
if the currently available live presentation matches the 
Search criteria; and 

wherein the encoder is to provide the live presentation to 
the client computer. 

2. A System as recited in claim 1, wherein the encoder is 
further to provide a Subsequent indication to the Search 
Server indicating that the live presentation is over. 

3. A System as recited in claim 1, wherein the encoder 
further provides to the Search Server, during the live presen 
tation, information identifying current characteristics of the 
live presentation. 

4. A System as recited in claim 3, wherein: 
the search server is further to transmit the information 

identifying current characteristics of the live presenta 
tion to the client computer; and 

the client computer is further to display the information 
identifying current characteristics of the live presenta 
tion. 

5. A System as recited in claim 3, wherein: 
the information identifying current characteristics com 

prises a topic description; and 

the encoder provides a characteristics over indication to 
the search server when the topic identified by the topic 
description is no longer being presented. 

6. A System as recited in claim 3, wherein the information 
identifying the current characteristics comprises text corre 
sponding to the live presentation. 
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7. A system as recited in claim 1, wherein the live 
presentation comprises an audio/video Streaming media pre 
Sentation. 

8. A System as recited in claim 1, wherein the Search 
server is further to: 

maintain a record of user Search requests, and 
notify the corresponding user when a new live presenta 

tion becomes available that Satisfies a Search request. 
9. A System as recited in claim 1, wherein the encoder is 

configured to Send a message to the Search Server identifying 
duration of the live presentation and is further configured to 
Send, to the Search Server, a further indication to change the 
duration when a presentation that is Scheduled for a particu 
lar duration is to be extended. 

10. A method comprising: 
Sending, to a Search Server, information identifying a live 

presentation available over a network at the beginning 
of the live presentation; and 

identifying, to the Search Server, when the live presenta 
tion is no longer available over the network. 

11. A method as recited in claim 10, wherein the identi 
fying comprises Sending, to the Search Server, an indication 
of the duration of the live presentation. 

12. A method as recited in claim 10, wherein the identi 
fying comprises Sending, to the Search Server, an indication 
of when the live presentation has ended. 

13. A method as recited in claim 10, further comprising 
Sending, to the Search Server, an identifier of an encoder from 
which the live presentation can be obtained. 

14. A method as recited in claim 13, wherein the Sending 
the identifier comprises Sending, as the identifier, a uniform 
resource locator (URL). 

15. A method as recited in claim 10, further comprising 
identifying, to the Search Server, information indicating 
characteristics of a part of the live presentation currently 
being presented. 

16. A method as recited in claim 15, wherein the identi 
fying information includes Sending, to the Search Server, an 
indication of the duration of the characteristics. 

17. A method as recited in claim 16, wherein the identi 
fying information comprises: 

Sending, to the Search Server, an indication of the char 
acteristics when the current characteristics begin to 
describe the live presentation; and 

Sending, to the Search Server, a characteristics over indi 
cation when the current characteristics no longer 
describe the live presentation. 

18. A method as recited in claim 10, further comprising 
generating the information identifying the live presentation 
as the live presentation is presented over the network. 

19. A method as recited in claim 18, wherein the gener 
ating comprises identifying key words as the live presenta 
tion is presented. 

20. A method as recited in claim 10, further comprising 
using closed captioning data as the information identifying 
the live presentation. 

21. A method as recited in claim 10, wherein the live 
presentation comprises a composite media Stream having an 
audio Stream and a video Stream. 

22. A method as recited in claim 10, wherein the identi 
fying comprises Sending, to the Search Server, an indication 
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of duration of the live presentation; and further comprising, 
Sending, to the Search Server, a further indication to change 
the duration when a presentation that is Scheduled for a 
particular duration is to be extended. 

23. One or more computer-readable memories containing 
a computer program that is executable by a processor to 
perform acts of: 

Sending, to a Search Server, information identifying a live 
presentation available over a network at the beginning 
of the live presentation; and 

identifying, to the Search Server, when the live presenta 
tion is no longer available over the network. 

24. An apparatus comprising: 

a bus, 

a processor coupled to the bus, and 

a memory, coupled to the bus, to Store a plurality of 
instructions that are executed by the processor, wherein 
the plurality of instructions, when executed, cause the 
processor to, 

receive information identifying live content, 

maintain the information for as long as the live content is 
available, and 

use the information to respond to Searches from a plurality 
of client computers. 

25. An apparatus as recited in claim 24, wherein the 
instructions to receive information identifying live content 
are to receive information identifying live content available 
from an encoder at the time the information is received. 

26. An apparatus as recited in claim 24, further compris 
ing a nonvolatile Storage device, coupled to the bus, to 
record the information identifying live content. 

27. An apparatus as recited in claim 24, wherein the 
plurality of instructions, when executed, further cause the 
processor to Store the information identifying live content in 
the memory. 

28. An apparatus as recited in claim 24, wherein the 
information identifying live content includes a set of 
descriptive words and an indicator of a Server from which 
the live content is available. 

29. An apparatus as recited in claim 28, wherein the 
indicator of the Server comprises a uniform resource locator 
(URL). 

30. An apparatus as recited in claim 24, wherein the 
plurality of instructions, when executed, further cause the 
processor to: 

receive information identifying current characteristics of 
the live content; 

maintain the information identifying the current charac 
teristics for as long as the characteristics describe the 
live content; and 

use the information identifying the current characteristics 
to respond to Searches from the plurality of client 
computers. 
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31. An apparatus as recited in claim 24, wherein the 
plurality of instructions, when executed, further cause the 
processor to: 

receive information identifying current topic information 
identifying a topic currently being presented as part of 
the live content; 

receive an indication that the topic is no longer being 
presented; 

maintaining the topic information for a period of time 
after receiving the indication that the topic is no longer 
being presented; and 

using the current topic information to respond to Searches 
from the plurality of computers during the period of 
time. 

32. An apparatus as recited in claim 24, wherein the 
plurality of instructions, when executed, further cause the 
processor to generate, based on the information identifying 
live content, descriptive information to be added to a data 
base of live content. 

33. A System comprising: 
a Search Server; 
an encoder; 
a client computer; 
wherein the encoder is to provide an indication of a 

currently available live presentation to the Search 
Server, 

wherein the client computer is to Submit a request with 
Search criteria to the Search Server; 

wherein the Search Server is to, 
determine whether the currently available live presenta 

tion from the encoder matches the Search criteria, and 

transmit an identifier of the encoder to the client computer 
if the currently available live presentation matches the 
Search criteria; 

wherein the encoder is configured to provide the live 
presentation to the client computer; and 

wherein the encoder is further configured to provide to the 
Search Server, during the live presentation, information 
identifying current characteristics of the live presenta 
tion and the data is chosen from a group consisting of: 
one or more key words describing the presentation, a 
Summary or abstract of the presentation, or a textual 
transcript of the presentation. 

34. Computer-readable Storage media containing a com 
puter-readable instructions executable by a processor to 
cause the processor to: 

Send, to a Search Server, information identifying a live 
presentation available over a network at the beginning 
of the live presentation; and 

identify, to the Search Server, when the live presentation is 
no longer available over the network. 

35. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to Send, to the 
Search Server, an indication of the duration of the live 
presentation. 
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36. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions configured 
to cause the processor to identify comprise instructions 
configured to cause the processor to Send, to the Search 
Server, an indication of when the live presentation has ended. 

37. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to Send, to the 
search server, an identifier of an encoder from which the live 
presentation can be obtained. 

38. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to Send, to the 
search server, an identifier of an encoder from which the live 
presentation can be obtained, wherein the identifier com 
prises a uniform resource locator (URL). 

39. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to identify, to 
the Search Server, information indicating characteristics of a 
part of the live presentation currently being presented. 

40. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to identify, to 
the Search Server, information indicating characteristics of a 
part of the live presentation currently being presented, 
including an indication of a duration of the characteristics. 

41. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to identify, to 
the Search Server, information indicating current character 
istics of a part of the live presentation currently being 
presented, wherein the instructions are further configured to 
cause the processor to: 

Send, to the Search Server, an indication of the character 
istics when the current characteristics begin to describe 
the live presentation; and 

Send, to the Search Server, a characteristics over indication 
when the current characteristics no longer describe the 
live presentation. 

42. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to generate the 
information identifying the live presentation as the live 
presentation is presented over the network. 

43. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to generate the 
information identifying the live presentation as the live 
presentation is presented over the network, wherein the 
information comprises key words identified as the live 
presentation is presented. 

44. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to use closed 
captioning data as the information identifying the live pre 
Sentation. 

45. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions comprise 
instructions configured to cause the processor to Send infor 
mation identifying a live presentation comprise instructions 
configured to cause the processor to Send information iden 
tifying a composite media Stream having an audio Stream 
and a Video stream. 
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46. Computer-readable Storage media as recited in claim 
34, wherein the computer-readable instructions configured 
to cause the processor to identify comprise instructions 
configured to cause the processor to Send, to the Search 
Server, an indication of when the live presentation has ended 
and to prevent any Subsequent user Search requests from 
being Satisfied using the information describing that presen 
tation by deleting the information describing that presenta 
tion. 

47. A System comprising: 
an encoder configured to provide an indication of a 

currently available live presentation; 
a client computer; 
a Search Server including: 
a content database configured to maintain descriptive 

information regarding current live content available 
from the encoder; 

a notification database configured to maintain information 
regarding users of client computers registered to be 
notified when particular live content is available; and 

a Scheduled presentations database configured to maintain 
information regarding future live presentations that 
have been registered with the Search Server; 

wherein the client computer is configured to Submit a 
request with Search criteria to the Search Server; 

wherein the Search Server is configured to: 
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determine whether the currently available live presenta 
tion from the encoder matches the Search criteria, and 

transmit an identifier of the encoder to the client computer 
if the currently available live presentation matches the 
Search criteria; and 

wherein the encoder is configured to provide the live 
presentation to the client computer. 

48. The system of claim 47, wherein the search server 
includes: 

a query interface configured to allow the client computer 
to communicate with the Search Server to enter Search 
criteria for live content; 

a registration interface configured to allow the encoder to 
provide descriptive information regarding the live con 
tent to be provided to the client computer and to be 
added to the content database to be used for Searches, 

a Search engine configured to access the content database 
to Search the descriptive information for live content 
that matches the Search criteria upon receipt of a Search 
request via the query interface, and 

a database controller configured to manage the content, 
notification and Scheduled presentations databases, 
including adding entries to and removing entries from 
the content, notification and Scheduled presentations 
databases. 


