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1. IBM Products

IBM Products: a listing of various IBM products. We make over 40,000 products using the world's
most advanced information technologies -- see what we can deliver for you.
hitp://www.ibm.com/

2. Java - Speech for Java from IBM Research has been Updated

Speech for Java from IBM Research has been Updated. This upaate implements the newly
released version 1.0 of the Java Speech API. Speech for Java is a Java programming interface for
incorporating IBM's ViaVoice speech technology into user interfaces.

http://204.146.18.33/
3. Lots of Improvements for Speech for Java -~ 206 222

Lots of improvements for Speech for Java. A Java programming interface for incorporating IBM's
| ViaVoice speech technology into user interfaces. March 23. New improvements in runtime

resource, audio error reporting, event delivery for Swing.
http://content15¢.advantis.com/ ~_ 204

4 IBM ViaVoice software information map

IBM ViaVoice software information map Welcome to the IBM ViaVoice software information map
for solution developers. This map provides quick and easy access to information on the |BM
ViaVoice suite of products. Product information IBM ViaVoice.

http://www.developer.ibm.com/

5. javaspeech-interest: [javaspeech] ViaVoice & JSAP]

[javaspeech] ViaVoice & JSAP| John Amenta (jamenta @martha.umevoice.com) Fri, 20 Nov 1983
07:24:01 -0800 Messages sorted by: [ date ]| thread ][ subject ][ author ] Next message: Justin
Starren: "Re [javaspeech] ViaVoice & JSAPI® Previous message.

http://itp.java.sun.com/

6. JavAus "Programming with the Java Media APIs", 22 February 1999

Availability of Java Media APIs Public information from Sun as of 21 January 1999: Java Media
AP!| API Type API Specification (version) FAQ Reterence implementation (version) Mailing List
Java 2D Core 2 Yes (1.0) Yes Yes (in'Java 2/JDK 1.2) Yes Java

hitp://iwww.billday.com/

2 Download the New Release of Speech for Java

Download the New Release of Speech for Java Speech for Java has a new maintenance level
release. February 19. Speech for Java is a Java programming interface for incorporation IBM's
ViaVoice speech technology into user interfaces. Speech for Java.
http://content01c.advantis.com/
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METHOD AND APPARATUS FOR
REPRESENTING AND NAVIGATING SEARCH
RESULTS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE 10O RELATED
APPLICATIONS

The present reissue application is a continuation of reissue

application U.S. application Ser. No. 11/256,615 filed Oct.
21, 2005 now U.S. Pat. No. Re. 42,262, which is a reissue
application of U.S. application Ser. No. 09/385,149 filed Aug.
30, 1999 now U.S. Pat. No. 6,636,853. More than one reissue

application has been filed.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to graphical user interfaces
(GUIs). More specifically, this invention relates to an appa-
ratus and method for graphically displaying results of a
search conducted on an information network such as the

Internet, local and remote databases of content providers, etc.
2. Description of the Related Art

A significant development 1n computer networking is the
Internet, which 1s a sophisticated worldwide network of com-
puter systems. A user that wishes to access the Internet typi-
cally does so using a software program known as a web
browser that 1s hosted on a personal computer or other data
processing device that i1s capable of executing the web
browser program and being connected to the Internet. A web
browser uses a standardized interface protocol, such as
HyperText Transter Protocol (HTTP), to make a connection
via the Internet to other computers known as web servers, to
receive user commands to operate certain browser functions
and/or to request information from the Internet, and to receive
information from the web servers that 1s presented to the user,
typically on a display device such as a monitor.

An ever-increasing amount of information 1s available on
the Internet and other immformation databases (collectively
referred to as information networks). A query to an informa-
tion network requires a textual specification based on key-
words and logical operators between keywords. In most
instances, the query returns only the results, which may notbe
very useful when the number of results returned 1s much
larger than that which can be viewed and mampulated on a
screen.

When performing a search, it 1s typical that a search strat-
egy will be used 1n order to find the desired mnformation. Most
search strategies are premised on attaining a reasonable num-
ber of 1tems that satisiy a search criteria. Typically, a query 1s
comprised of keywords (1.e., search terms) connected
together via logical and/or proximity operators. Logical
operators are used to include or exclude 1tems 1n a set whereas
proximity operators are used to identily items having key-
words that are a predetermined distance apart, such as within
10 words, 1n the same sentence, or that are adjacent. Once a
query 1s made and executed, a list of items satistying the
criteria of the query 1s presented to the user. The user can then
either view one or more items 1n the list, or 11 the list 1s large,
modity the search to reduce the number of items 1n the list.
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Data navigation 1s the process of viewing different dimen-
sions, slices, and levels of detail of a multidimensional data-

base. In a typical list of search results from an information
network, documents or other 1tems are listed in descending
order based on a relevancy value. The relevancy value for
cach document 1s based the number of times the keywords are
found 1n the document. A user must still sort through the list
sequentially to view other characteristics of the documents,
such as size and date, which may also help determine a
document’s relevancy. Thus 1t 1s desirable to provide a data
navigation tool which allows the user to view, sort, and navi-
gate search results according to several different data and
relevant characteristics.

One technique for sorting lists 1s known as data clustering,
which 1s the process of dividing a data set into mutually
exclusive groups such that the members of each group are as
“close’ as possible to one another, and different groups are as
“far” as possible from one another, where distance 1s mea-
sured with respect to all available variables. There are several
models for data clustering, e.g., K-means clustering, seli-
organizing feature maps, the neural gas algorithm, and com-
plexity optimized vector quantization.

In the K-means procedure, for example, suppose a set of
feature vectors X,, X,, . .., X, are from the same class or subset,
and that they fall into k compact clusters, k<n. Let m; be the
mean of the vectors 1n cluster 1. If the clusters are well sepa-
rated, a minimum-distance classifier can be used to separate
them. That is, s is in clusteriif|[x-m || 1s the minimum of all the
k distances. Thus, the k-means procedure partitions the n
examples mto k clusters so as to minimize the sum of the
squared distances to the cluster centers. The results depend on
the value of k, which can be any value from 2 to n. When k=n,
the procedure 1s known as the nearest neighbor classifier.

SUMMARY OF THE INVENTION

A method and apparatus for representing and navigating
search results from a database on a computer system. A
graphical user interface 1s generated to receive user mput
including a data source to search for information, and a query
indicating information which 1s desired from the data source.
The user 1input 1s transmitted to the data source, the search 1s
performed and information responsive to the query resulting
from the search 1s received from the data source. The search
results include characteristics of the responsive information.
The responsive information 1s clustered mto a plurality of
groups based on selected characteristic information and
means are provided to allow the user to select at least one
group of the responsive information to be displayed.

The responsive information includes a list of documents
containing information related to the query. The graphical
user interface includes a first display portion showing the
plurality of groups of characteristic information available for
the user to select, and a second display portion showing the
list of documents 1n the responsive information.

In one embodiment, when the user selects one or more
groups, the documents displayed 1n the second display por-
tion belong to the group(s) selected by the user. When a group
1s selected, 1t 1s separated into a plurality of subgroups based
on the range of the characteristic information for the selected
group. The first display portion 1s updated to show the plu-
rality of subgroups.

In another embodiment, each group 1s separated into a
plurality of subgroups based on the range of the characteristic
information for each group. The first display portion shows
the plurality of subgroups, which may be color coded to
differentiate the subgroups. Similarly, the list of documents 1n
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the second display portion may be correspondingly color
coded to the color code 1n the first display portion.

In another embodiment, a server may be used to transmit
data between the client computer system and the data source.
In this configuration the server includes program instructions
for separating the documents into the plurality of groups
based on selected characteristic information.

In another embodiment of the present invention, additional
information may be displayed based on the group of respon-
stve information selected by the user.

In another embodiment of the present invention, the first
display portion includes a stratum showing the subgroups of
the documents. When the user selects one or more subgroups,
another stratum showing the subgroup of the responsive
information 1s displayed. The responsive information in the
second display portion 1s based on the subgroup selected by
the user.

Another feature of the present invention allows the user to
select a document to be displayed for the user to examine 1ts
contents.

Another feature of the present invention allows the user to
re-arrange the order in which the list of documents in the
second display portion are displayed.

The foregoing has outlined rather broadly the objects, fea-
tures, and technical advantages of the present invention so
that the detailed description of the invention that follows may
be better understood.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a system for accessing an
information network found in the prior art.

FIG. 1a 1s a diagram of components found in a typical
computer system.

FI1G. 2 1s an example of prior art search results output by an
Internet search engine and displayed by a browser program.

FIG. 3 1s a block diagram of one embodiment of an archi-
tecture for program instructions for viewing and navigating
search results 1n accordance with the present invention.

FI1G. 4 1s a flowchart for program instructions for viewing
and navigating search results 1n accordance with the present
invention.

FIGS. 5a-51 are examples of a graphical user interface for
viewing and navigating search results 1n accordance with the
present invention.

The present invention may be better understood, and its
numerous objects, features, and advantages made apparent to
those skilled in the art by referencing the accompanying
drawings. The use of the same reference symbols 1n different
drawings indicates similar or identical items.

DETAILED DESCRIPTION

The method and apparatus of the present invention 1s appli-
cable to devices that access a computerized information net-
work. A number of different information networks are avail-
able that allow access to information contained on their
computers, with the Internet being one that 1s generally
known to the public. While the Internet 1s used herein as an
example of how the present invention 1s utilized, 1t 1s 1mpor-
tant to recognize that the present invention 1s also applicable
to other information networks and information systems
including Intranets, database management systems, and
document retrieval systems. For those who are not familiar
with the Internet, the world-wide web, web servers, and web
browsers, a brief overview of these concepts 1s presented
here.

10

15

20

25

30

35

40

45

50

55

60

65

4

An example of a typical Internet connection found 1n the
prior art 1s shown in FIG. 1. A user that wishes to access
information on the Internet typically has a computer work-
station 112 that executes an application program known as a
web browser 114. Workstation 112 establishes a communi-
cation link 116 with web server 118 such as a dial-up wired
connection with a modem, a direct link such as a T1 or ISDN
line, a wireless connection through a cellular or satellite net-
work, or a local data transport system such as Ethernet or
token ring over a local area network. When the user enters a
request for information by entering commands 1 web
browser 114, workstation 112 sends a request for informa-
tion, such as a search for documents pertaining to a specified
topic, or a specilic web page to web server 118. Each web

server 118, 120, 122, 124 on the Internet has a known address

which the user must supply to the web browser 114 1n order to
connect to the appropriate web server 118, 120, 122, or 124.
It the information 1s available on the user’s web server 118, a
central link such as backbone 126 allows web servers 118,
120, 122, 124 to communicate with one another to supply the
requested information. Because web servers 118, 120, 122,
124 can contain more than one web page, the user will also
specily 1n the address which particular web page he wants to
view. The address, also known as a universal resource locator
(URL), of a home page on a server 1s a series of numbers that
indicate the server and the location of the page on the server,
analogous to a post office address. For simplicity, a domain
name system was developed that allows users to specily serv-
ers and documents using names instead of numbers. The
format of domain names on the world wide web 1s www.xxx.
yyy, where www stands for world wide web, xxx 1s the name
of the provider of the content on the page(s), and yyy 1s the
domain of the server. There are several different domains 1n
the world wide web that pertain to different types of organi-
zations such as educational institutions (.edu), government
(.gov), commercial businesses (.com), and non-profit organi-
zations (.org). A URL may further specily a particular page in
a group ol pages belonging to a content provider by including
additional information at the end of a domain name.

The web servers 118, 120, 122, 124 execute a web server
application program which monitors requests, services
requests for the information on that particular web server, and
transmits the mformation to the user’s workstation 112. A
web page 1s primarily visual data that 1s intended to be dis-
played on the display monitor of the user’s workstation 112.
When web server 118 receives a web page request, 1t will
transmit a document, generally written 1n a markup language
such as hypertext markup language (HTML), across commu-
nication link 116 to the requesting web browser 114. When
web server 118 recerves a search request, the request 1s sent to
the server containing the search engine specified by the user.
The search engine then compiles one or more pages contain-
ing a list of links to web pages on other web browsers 120,
122, 124 that may contain information relevant to the user’s
request. The search engine transmits the page(s) 1n markup
language back to the requesting web server. Web browser 114
interprets the markup language and outputs the web page to
the momitor of user workstation 112. This web page displayed
on the user’s display may contain text, graphics, and links
(which are addresses of other web pages.) These other web
pages (1.¢., those represented by links) may be on the same or
on different web servers 116. The user can go to these other
web pages by clicking on the links using a mouse or other
pointing device. This entire system of web pages with links to
other web pages on other servers across the world comprises
the world wide web.
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Workstation 112 and/or web servers 116 are computer
systems, such as computer system 130 as shown 1n FIG. 1a.
Computer system 130 includes central processing umt (CPU)
132 connected by host bus 134 to various components includ-
ing main memory 136, storage device controller 138, network
interface 140, audio and video controllers 142, and mput/
output devices 144 connected via input/output (1/0) control-
lers 146. Those skilled 1n the art will appreciate that this
system encompasses all types of computer systems including,
for example, mainframes, minicomputers, workstations,
servers, personal computers, Internet terminals, network
appliances, notebooks, palm tops, personal digital assistants,
and embedded systems. Typically computer system 130 also
includes cache memory 150 to facilitate quicker access
between processor 132 and main memory 136. I/O peripheral
devices often include speaker systems 152, graphics devices
154, and other I/O devices 144 such as display momnitors,
keyboards, mouse-type 1mput devices, floppy and hard disk
drives, DVD drives, CD-ROM drives, and printers. Many
computer systems also include network capability, terminal
devices, modems, televisions, sound devices, voice recogni-
tion devices, electronic pen devices, and mass storage devices
such as tape drives. The number of devices available to add to
personal computer systems continues to grow, however com-
puter system 130 may include fewer components than shown
in FIG. 1a and described herein.

The peripheral devices usually communicate with proces-
sor 132 over one or more buses 134, 156, 158, with the buses
communicating with each other through the use of one or
more bridges 160, 162. Computer system 130 may be one of
many workstations or servers connected to a network such as
a local area network (LAN), a wide area network (WAN), or
a global mformation network such as the Internet through
network interface 140.

CPU 132 can be constructed from one or more micropro-
cessors and/or integrated circuits. Main memory 136 stores
programs and data that CPU 132 may access. When computer
system 130 starts up, an operating system program 1s loaded
into main memory 136. The operating system manages the
resources ol computer system 130, such as CPU 132, audio
controller 142, storage device controller 138, network inter-
tace 140, I/O controllers 146, and host bus 134. The operating
system reads one or more configuration files to determine the
hardware and software resources connected to computer sys-
tem 130.

During operation, main memory 136 includes the operat-
ing system, configuration file, and one or more application
programs with related program data. Application programs
can run with program data as input, and output their results as
program data in main memory 136 or to one or more mass
storage devices through a memory controller (not shown) and
storage device controller 138. CPU 132 executes many appli-
cation programs, including one or more programs to establish
a connection to a computer network through network inter-
tace 140. The application programs may be embodied 1n one
executable module or may be a collection of routines that are
executed as required.

Storage device controller 138 allows computer system 130
to retrieve and store data from mass storage devices such as
magnetic disks (hard disks, diskettes), and optical disks
(DVD and CD-ROM). The mass storage devices are com-
monly known as Direct Access Storage Devices (DASD), and
act as a permanent store of information. The information from
the DASD can be 1n many forms including application pro-
grams and program data. Data retrieved through storage
device controller 138 1s usually placed in main memory 136
where CPU 132 can process it.
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One skilled 1n the art will recognize that the foregoing
components and devices are used as examples for sake of
conceptual clarity and that various configuration modifica-
tions are common. For example, audio controller 142 1s con-
nected to PCI bus 156 1n FIG. 1a, but may be connected to the
ISA bus 138 or reside on the motherboard (not shown) 1n
alternative embodiments. As further example, although com-
puter system 130 1s shown to contain only a single main CPU
132 and a single system bus 134, those skilled 1n the art will
appreciate that the present invention may be practiced using a
computer system that has multiple CPUs 132 and/or multiple
busses 134. In addition, the interfaces that are used in the
preferred embodiment may include separate, fully pro-
grammed microprocessors that are used to off-load compu-
tationally intensive processing from CPU 132, or may include
input/output (I/O) adapters to perform similar functions. Fur-
ther, PCI bus 156 1s used as an exemplar of any input-output
devices attached to any I/0O bus; AGP bus 159 1s used as an
exemplar of any graphics bus; graphics device 154 1s used as
an exemplar of any graphics controller; and host-to-PCI
bridge 160 and PCI-to-ISA bridge 162 are used as exemplars
of any type of bridge. Consequently, as used herein the spe-
cific exemplars set forth in FIG. 1 are mtended to be repre-
sentative of their more general classes. In general, use of any
specific exemplar herein 1s also intended to be representative
of 1ts class and the non-inclusion of such specific devices 1n
the foregoing list should not be taken as indicating that limi-
tation 1s desired.

FIG. 2 shows an example of Internet search results 200 as
presented in the prior art. The search query “java viavoice”
was used for purposes of illustration only and 1s not meant to
limit use of the present invention 1n any way. The documents
are listed 1n descending order based on their rank as deter-
mined by the search engine according to various criteria, such
as the number of time the keywords or phrases appeared in the
data record. The criteria for ranking the data records with
respect to one another 1s typically unknown to the user. The
results 200 provide a brief summary of each data record’s
contents, such as summary 202, and a hypertext link, such as
link 204, which the user may select to retrieve data record
206. Depending on the search query, the resulting list may
contain a very large number of data records, making 1t pro-
hibitive for the user to review the entire list of the responsive
information to determine which may be the most relevant for
their purpose. The search results 200 often do not provide any
characteristic information which could be useful 1n determin-
ing the relevancy of the documents to the user. Even when
characteristic information, such as date or size of the docu-
ments, 1s available, the browser and other user interfaces to
search results do not provide means for the user to navigate
through the documents based on characteristic information.

The present invention 1s designed to provide the user with
more information regarding the results of a search and to
allow the user to navigate through the information to facilitate
finding the most relevant documents. In one embodiment
shown 1 FIG. 3, the present invention includes client pro-
gram 1nstructions 302 that are executed on workstation 112
and server program 1instructions 304 that are executed on
servers 118. Client program instructions 302 may be imple-
mented as a standalone executable program, or they may be
included as an extension to web browser 114, such as a Java
applet that 1s executed through an application programmer’s
interface (API) in web browser 114. Users 306, 308, 310
interact with different copies of client program instructions
302 via I/O devices 144 connected to workstations 112.
Server program instructions 304 can access one or more data
sources 312 through 322 for information that 1s responsive to
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the user’s query. Server program instructions 304 on servers
118 can service multiple clients concurrently. Data sources
312 through 322 include program instructions that interface
with one or more search engines that retrieve iformation
responsive to the user’s query from computer systems asso-
ciated with data sources 312 through 322. Alternatively, client
program instructions 302 may communicate directly with one
or more data sources 312 through 322. In this situation, either
client program instructions 302, or program instructions for
transmitting the information from data sources 312 through
322, are capable of parsing the responsive and formatting 1t
for use by client program instructions 302.

FIG. 4 shows a flowchart of one embodiment the present
invention including the functionality of client program
instructions 302 and server program instructions 304, and
their interaction with one another and the user. In blocks 402
and 404, the user {irst selects a server and a data source by
selecting or providing a name of a data source to be used, and
then inputs keywords and/or phrases pertaiming to the infor-
mation sought. In process 406, client program instructions
302 send the name of the data source and the keywords and
phrases to server 118. As shown i process 408, 410, 412, and
414, server 118 queries one or more data sources 312 through
322, receives the results from the data source, formats the
results, and returns the results to client program instructions
302.

The remaining portion of flowchart 400 pertains to another
teature of the present invention namely, a graphical user inter-
tace (GUI) for selecting options and viewing the documents
in different groups, or classes, according to selected display
criteria. FIG. 5a shows an example of GUI 500 for viewing
and navigating search results on a display monitor commu-
nicating with workstation 112 according to one embodiment
of the present invention. To conduct a search, a user enters
keywords and key phrases through an input device such as a
keyboard or voice recognition system (as previously dis-
cussed 1 blocks 402 and 404 in flowchart 400). The input 1s
received by an application program in workstation 112 which
displays a copy of the input in query window 502. A variety of
terms and logical and/or proximity operators may also be
included, when supported by a particular search engine, to
allow the user to include or exclude items 1n a set and to
identily items having keywords that are a predetermined dis-
tance apart, such as within 10 words, 1n the same sentence, or
that are adjacent. Additionally, queries may be entered in
natural language which 1s parsed by logic 1n the search engine
to determine key words and phrases for conducting a search.

A user then selects a source of information m data source
window 504 by either typing in the name of the source
directly or selecting an entry in a pull-down menu that is
accessed by selecting arrow 506. To send the contents of
query window 302 and data source window 504 to server 118,
the user selects search button 508. Once server program
instructions 304 compile and format the results of the search,
they are sent to client program instructions 302. The results of
the search include categories of information such as, for
example, the size of each document, the rank of the docu-
ments as determined by the search engine, the date that each
document was posted on the information network, the lan-
guage each document 1s written in, the URL of each docu-
ment, and the cluster in which each document 1s grouped as
determined by the clustering algorithm utilized with the
present mvention, such as a K-means clustering algorithm.
The type of information available 1s based on the categories of
information available from data sources 312 through 322. For
example, a data source for a sales catalog may include a
number of different categories of information including, but
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not limited to, products, price, discount, product availability,
s1zes, colors, and other physical properties. Another example
1s a stock market data source that may include information
including, but not limited to, number of shares outstanding,
price per share, earnings per share, trading volume, and
insider trading. The present invention 1s designed to be used
with virtually any categories of information that are available
from a data source. The information that 1s returned in
response to auser’s query 1s typically a list of data records for
items such as, for example, documents, stocks, or products.
For convenience of notation, the word “documents” 1s used
herein to refer to the data records that are returned 1n response
to the user’s query.

Referring to process 416 1n FIG. 4, client program instruc-
tions 302 analyze each category of information included in
the search results and generate a first stratum of clusters for
cach category. Specifically, client program instructions 302
uses a clustering algorithm to create groups or clusters of
documents having similar attributes for a particular category
or number of categories of information. Clustering algo-
rithms use various heuristics and parameters to determine the
groups, depending on the algorithm. For example, the
K-means algorithm uses parameters such as a search thresh-
old, a maximum number of search rounds, and a maximum
number of search iterations per round. Some examples of
other parameters which are independent of the algorithm that
may be taken into account to determine the groups include the
maximum number of records 1n the table, the maximum num-
ber of blocks per column, and font sizes and color schemes.
The clustering algorithm may be performed by either client
program instructions 302 or server program instructions 304.
For example, assume 200 or more documents were found
during a search. The clustering algorithm determines each
group based on one or more categories of information, such as
a combination of ‘“size and date”, and ‘“‘same author and
price’”. The clustering algorithm also separates each group of
documents into a set of sub-groups of documents having
similar attributes.

Subsequently, 1 process 418, the client program instruc-
tions 302 generate and display a graphical user interface to
allow the user to view and navigate the various categories of
information available. For example, GUI 500 in FIG. 5a
shows first stratum 509 having columns representing the cat-
egories of rank 510, domain 512, date 514, size 516, language
518, and group 520. When a user selects a button heading a
column, such as rank button 522, domain button 524, date
button 526, size button 528, language button 530, or group
button 532, the column 1s sorted by values. By toggling the
button, the user switches the display of the list of documents
in table 5334 from descending to ascending order, or vice
versa, for the selected category. An example of toggling the
order documents are listed by date 1s shown 1n a comparison
between FIGS. 5b and 5c, where the documents listed 1n FIG.
5b are shown 1n ascending order by date, and the documents
listed 1n FIG. 3¢ are shown 1n descending order by date. An
indicator, such as rim 535 shown in FIGS. 5b and Sc, 1s
displayed 1n a contrasting color to indicate when one of but-
tons 522 through 532 1s toggled.

In another feature of the present invention, when the user
moves a pointer, such as a mouse cursor or a light pen, over a
block, a readout, for example the range of dates 1n window
536 as shown 1n FIG. 5d appears indicating the range of
values represented by the block.

The sub-groups 1n each of columns 510 through 520 are
indicated by a series of adjacent blocks, such as blocks 540
through 546 for rank column 510. When columns 510

through 520 are imitially generated, only first stratum 3509 1s
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displayed. One embodiment of the present invention includes
another feature 1n client program instructions 302 that gener-
ates a successive stratum when the user selects a block 1n a
preceding stratum. For example, FIG. 5d shows second stra-
tum 548 that 1s generated as a result of a user selecting block
550 1n first stratum 509. Stratum 548 represents the distribu-

tion of values for the cluster of documents 1n selected block
550. Further, table 534 1s updated to show only those docu-
ments that are included in block 550.

A user may also select more than one block 1n a stratum, as
shown, for example, by blocks 554 and 556 1n FIG. 51. When
blocks 554 and 556 are selected, third stratum 552, 1s gener-
ated, and table 534 1s updated to include all the documents
that belong 1n the clusters represented by blocks 554 and 556.

Another feature of table 534 1s color-coded portions 558
through 566 that indicate which sub-group the list of docu-
ments displayed 1n table 534 correspond to for the selected
category. Table 3534 includes color-coded portions 558
through 566 that correspond to the color-coding of the blocks
in columns 510 through 520. This allows the user to readily
see which sub-group of the selected category the documents
being shown 1n table 534 belong to.

The width of the blocks in each stratum represents the
relattve number of records in the cluster represented by a
block. Thus, the wider a block 1s, the more records 1t includes.
Additionally the height of a block indicates the relative num-
ber of records contained in that block’s stratum. These height
and width indicators provide another visual cue of the distri-
bution of the documents according to the various categories
for which information 1s available, and allows the user to
visually determine which cluster 1s likely to contain relevant
information. For example, a user may {ind that only docu-
ments from a selected time frame would be relevant. In this
situation, the user could select the block containing docu-
ments that are near the desired date, with the result that only
those documents would be shown 1n table 534. This feature
allows the user to navigate through a reduced number of
documents to find those that are most relevant, thereby saving
time. Notably, the user may select one or more blocks from
one or more different columns to generate a list of documents
in table 534 that meet criteria 1n two or more categories, for
example, size and date.

To further facilitate navigation, the URL for a document
listed 1n table 534 may be accessed 1n another browser frame
when the listing 1s selected with a selection device, such as
clicking a mouse cursor or light pen over the document list-
ing.

Another feature that may be implemented 1n an embodi-
ment of the present invention 1s group column 3520. The clus-
tering algorithm automatically groups similar records of the
documents found 1n the search together. Group column 520
allows the user to select a cluster and examine the blocks 1n
the new stratum. The widths of the blocks 1n the new stratum
will allow the user to evaluate the breakdown of the groups
and why records are assigned to a given group.

Referring back to flow diagram 400 1n FIG. 4, processes
420 through 434 outline the functionality of GUI 500 as the
user 1nteracts with the present invention. In processes 422
through 426, when one or more blocks, such as block 550 in
FIG. 5e, 1s selected, a new stratum that 1s displayed below the
selected block’s stratum 1s generated. Table 3534 i1s then
updated to display the list of documents selected according to
the criteria corresponding to the blocks selected. Table 534 1s
also updated when a block corresponding to another group 1s
selected. When all the blocks are deselected from a stratum,
the stratum below 1t 1s removed from the display.
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Processes 428 through 430 show that the URL for a docu-
ment 1s accessed and the corresponding web page 1s displayed
in another browser frame when a document 1s selected from
the list of documents 1n table 534.

When a column button, such as one of column buttons 522
through 532, 1s selected, processes 432 and 434 show that the
list of documents 1n table 534 1s resorted 1n ascending or
descending order with respect to the criteria corresponding to
the column selected.

While the mnvention has been described with respect to the
embodiments and variations set forth above, these embodi-
ments and variations are 1llustrative and the invention 1s not to
be considered limited i scope to these embodiments and
variations. For example, the present invention may be used to
deliver personalized advertising to the client. Preferences for
advertising content may be specified by the user, or the client
program 1nstructions 302 or server program instructions 304
could choose advertisements based on the topic(s) being
searched by the user. Accordingly, various other embodi-
ments and modifications and improvements not described
herein may be within the spirit and scope of the present
invention, as defined by the following claims.

What 1s claimed 1s:

[1. A computer program product for representing and navi-
gating search results on a client computer system, wherein the
search results are transmitted to the client computer system
from a data source, the computer program product compris-
ng:

a set of client program instructions including;:

first program 1nstructions being operable to receive user
input, the user mput including
a data source to search for information and a query
indicating information which 1s desired from the
data source;
second program 1nstructions being operable to transmit
the user input to the data source and to recerve nifor-
mation responsive to the query from the data source,
wherein the responsive information includes multidi-
mensional characteristic information about the
responsive iformation;
third program instructions being operable to separate the
responsive information into a plurality of groups
based on one or more categories of said multidimen-
sional characteristic information;
third program 1instructions, being further operable to
separate the responsive information into a plurality of
subgroups based on selected multidimensional char-
acteristic information; and
fourth program 1nstructions being operable to allow the
user to select at least one group of the responsive
information.}

[2. The computer program product, as set forth in claim 1,
turther comprising:

fifth program instructions for generating a graphical user

intertace, the graphical user interface including a first
display portion showing the plurality of groups of mul-
tidimensional characteristic information available for
the user to select.]

[3. The computer program product, as set forth in claim 2,
wherein the responsive mformation includes a list of docu-
ments containing information related to the query, and
wherein the graphical user interface further includes a second
display portion showing the list of documents 1n the respon-
sive information. ]

[4. The computer program product, as set forth in claim 3,
wherein the documents displayed belong to the at least one
group selected by the user.]
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[5. The computer program product, as set forth in claim 3,
wherein the fifth program instructions are faker operable to
receive user input indicating a document 1n the list of docu-
ments, the fifth program instructions being further operable to
initiate a display of the indicated document.}

[6. The computer program product, as set forth in claim 3,
wherein the fifth program instructions are fixer operable to
receive user input indicating a group of the documents, the
fifth program instructions being further operable to re-ar-
range the order 1n which the list of documents 1n the second
display portion are displayed based on the group selected by
the user.]

[7. The computer program product, as set forth in claim 2,
wherein the first display portion further shows a graphical
representation of the plurality of subgroups.]

[8. The computer program product, as set forth in claim 2,
wherein the first display portion further shows the plurality of
subgroups, the first display portion including color coded
portions for differentiating the subgroups.]

[9. The computer program product, as set forth in claim 8,
wherein the graphical user interface further includes a second
display portion showing a list of documents 1n the responsive
information, the second display portion including color
coded portions associated with the list of documents corre-
sponding to the color coded portions 1n the first display por-
tion. ]

[10. The computer program product, as set forth in claim 2,
turther comprising program instructions for displaying addi-
tional information based on the at least one group of the
responsive information selected by the user.}

[11. The computer program product, as set forth in claim 1,
wherein the third program instructions separate the respon-
stve information 1into a plurality of subgroups based on one or
more ranges of the selected multidimensional characteristic
information.}

[12. The computer program product, as set forth in claim
11, wherein the first display portion includes a stratum show-
ing the subgroups of the responsive imformation, the fifth
program 1nstructions being further operable to;

receive user mput comprising selection of at least one

subgroup; and

display additional information based on at least one sub-

group selected by the user, wherein

the additional information displayed includes another
stratum showing a further subgroup of the responsive
information.}

[13. The computer program product, as set forth in claim
12, wherein the graphical user interface further includes a
second display portion showing at least a portion of the
responsive information, the fifth program instructions being,
turther operable to update the responsive information in the
second display portion based on the at least one subgroup
selected by the user.]

[14. The computer program product, as set forth in claim 1,
turther comprising:

server program 1nstructions operable to transmit data

between the client computer system and the data
source.]

[15. The computer program product, as set forth in claim
14, wherein the data includes the user input.}

[16. The computer program product, as set forth in claim
14, wherein the data includes the responsive information. ]

[17. The computer program product, as set forth in claim
14, wherein the server program instructions include the third
program instructions.]

[18. A method for representing and navigating search
results on a client computer system, the method comprising;:
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recerving user input 1n the client computer system, the user
input including a data source to search for information
and a query indicating information which 1s desired
form the data source;

transmit the user iput from the client computer system to

the data source;

searching the data source for information responsive to the

query,

recerving information responsive to the query from the data

source, wherein the responsive information includes
multidimensional characteristic information about the
documents;

separating the responsive information into a plurality of

groups based on one or more categories of said multidi-
mensional characteristic information,

turther separating the responsive information into a plural-

ity ol subgroups based on selected multidimensional
characteristic information; and

providing means to allow the user to select at least one

group of the responsive information.]

[19. The method, as set forth in claim 18, further compris-
ng:

generating a graphical user interface including generating

a first display portion showing the plurality of groups of
multidimensional characteristic information available
for the user to select.]

[20. The method, as set forth in claim 19, wherein the
responsive mformation includes a list of documents contain-
ing information related to the query, and wherein the graphi-
cal user interface further includes a second display portion
showing the list of documents in the responsive information. ]

[21. The method, as set forth in claim 20, wherein the
documents displayed belong to the at least one group selected
by the user.]

[22. The method, as set forth in claim 20, further compris-
ing recerving user mput idicating a document in the list of
documents, and displaying the indicated document.]

[23. The method, as set forth in claim 20, further compris-
ing recerving user mput indicating a group of the documents,
and re-arranging the order in which the list of documents 1n
the second display portion are displayed based on the group
selected by the user.]

[24. The method, as set forth in claim 19, wherein the first
display portion turther shows a graphical representation of
the plurality of subgroups.}

[25. The method, as set forth in claim 19, further compris-
ing displaying the plurality of subgroups in the first display
portion, and color coding the display of the plurality of the
subgroups 1n the first display portion for differentiating the
subgroups.]

[26. The method, as set forth in claim 25, wherein gener-
ating the graphical user interface further includes generating
a second display portion showing a list of documents in the
responsive information, the second display portion including
color coded portions associated with the list of documents
corresponding to the color coded portions 1n the first display
portion.}

[27. The method, as set forth in claim 19, further compris-
ing displaying additional information based on the at least
one group of the responsive information selected by the user.}

[28. The method, as set forth in claim 18, wherein said
responsive information 1s separated 1nto said plurality of sub-
groups based on one or more ranges of the selected multidi-
mensional characteristic information.}

[29. The method, as set forth in claim 28, wherein the first
display portion includes a stratum showing the subgroups of
the responsive iformation, the method further comprising:
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receiving user iput comprising selection of at least one
subgroup; and

displaying additional information based on at least one
subgroup selected by the user, wherein
the additional information displayed includes another

stratum showing a further subgroup of the responsive
information.}
[30. The method, as set forth in claim 29, wherein the
graphical user interface further includes a second display
portion showing at least a portion of the responsive informa-
tion, the method further including updating the responsive
information in the second display portion based on the at least
one subgroup selected by the user.}
[31. A system for representing and navigating search
results, the system comprising:
at least one data source;
a client computer system;
a set of client program instructions executable on the client
computer system, the client program instructions
including;
first program 1nstructions being operable to receive user
input, the user mput mcluding a query indicating
information which 1s desired from the at least one data
source,

second program 1nstructions being operable to transmait
the user mput to the at least one data source and to
recerve information responsive to the query from the
at least one data source, wherein the responsive 1nfor-
mation 1ncludes multidimensional characteristic
information about the responsive information;

third program instructions being operable to separate the
responsive 1nformation into a plurality of groups
based on one or more categories of said multidimen-
sional characteristic information;

third program instructions being further operable to
separate the responsive information into a plurality of
subgroups based on selected multidimensional char-
acteristic information; and

fourth program instructions being operable to allow the
user to select at least one group of the responsive
information. ]

[32. The system, as set forth in claim 31, further compris-
ng:

fifth program 1instructions for generating a graphical user
interface, the graphical user interface including a first
display portion showing the plurality of groups of mul-
tidimensional characteristic information available for
the user to select.]

[33. The system, as set forth in claim 32, wherein the
responsive information includes a list of documents contain-
ing information related to the query, and wherein The graphi-
cal user interface further includes a second display portion
showing the list of documents in the responsive information. ]

[34. The system, as set forth in claim 33, wherein the
documents displayed belong to the at least one group selected
by the user.}

[35. The system, as set forth in claim 33, wherein the fifth
program instructions are further operable to recerve user input
indicating a document 1n the list of documents, the fifth pro-
gram 1nstructions being further operable to mitiate a display
of the indicated document.]

[36. The system, as set forth in claim 33, wherein The fifth
program instructions are further operable to recerve user input
indicating a group of the documents, the filth program
instructions being further operable to rearrange the order 1n
which the list of documents 1n the second display portion are
displayed based on the group selected by the user.]
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[37. The system, as set forth in claim 32, wherein the first
display portion turther shows a graphical representation of
the plurality of subgroups.}

[38. The system, as set forth in claim 32, wherein the first
display portion further shows the plurality of subgroups, the
first display portion including color coded portions for differ-
entiating the subgroups.]

[39. The system, as set forth in claim 38, wherein the
graphical user interface further includes a second display
portion showing a list of documents 1n the responsive nfor-
mation, the second display portion including color coded
portions associated with the list of documents corresponding
to the color coded portions in the first display portion.]

[40. The system, as set forth in claim 32, further comprising
program 1nstructions for displaying additional information
based on the at least one group of the responsive information
selected by the user.]

[41. The system, as set forthin claim n 31, wherein the third
program instructions separate the responsive information mnto
a plurality of subgroups based on one or more ranges of the
selected multidimensional characteristic information.}

[42. The system, as set forth in claim 41, wherein the first
display portion includes a stratum showing the subgroups of
the responsive information, the fifth program instructions
being turther operable to:

recetve user input comprising selection of at least one

subgroup, and

display additional information based on at least one sub-

group selected by the user, wherein

the additional information displayed includes another
stratum showing a further subgroup of the responsive
information.}

[43. The system, as set forth in claim 42, wherein the
graphical user interface further includes a second display
portion showing at least a portion of the responsive informa-
tion, the fifth program instructions being further operable to
update the responsive mformation in the second display por-
tion based on the at least one subgroup selected by the user.]

[44. The system, as set forth in claim 31, further compris-
ng:

at least one server computer system including server pro-

gram instructions operable to Transmit data between the
client computer system and the data source.]

[45. The system, as set forth in claim 44, wherein the data
includes the user input.]

[46. The system, as set forth in claim 44, wherein the data
includes the responsive information. ]

[47. The system, as set forth in claim wherein the server
program instructions include the third program instructions.]

48. A method, comprising:

receiving a query from a client device;

in response to receiving the query from the client device,

searching one ov move databases for vesults of the query,
receiving the results of the guery from the one or more
databases;

clustering the results of the query into a plurality of groups

based at least in part on a plurality of categories of
multidimensional characteristics associated with the
results of the query;
clustering the results of the query into a plurality of sub-
groups based at least in part on a plurality of vanges of
the categories of multidimensional chavacteristics,; and

transmitting the clusteved results to the client device con-
figured to process the clusteved vesults.

49. A method as claimed in claim 48, wherein said cluster-
ing comprises grouping together similar vecords in the results

of the query.
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50. A method as claimed in claim 48, wherein said cluster-
ing comprises grouping together records in the vesults of the
query based on characteristic information in the guery.

51. A method as claimed in claim 48, wherein said cluster-
ing comprises dividing the vesults of the guery into mutually

exclusive groups such that members of a group ave as closely
related as possible to other members of the group, and mem-

bers the group are as unvelated as possible to members of

other groups.

52. A method as claimed in claim 48, wherein said cluster-
ing comprising one ov more of K-means clustering, self-
organizing feature mapping, neural gas clustering, ov com-
plexity optimized vector quantization, ov combinations

thereof.

5
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53. A method as claimed in claim 48, wherein the vesults of 15

the guery comprise one or movre of record size, vecord rank,
record date of post, record language, recovd uniform resource
locator, or cluster in which one or more records arve grouped
by said clustering, or combinations therveof.

54. A method as claimed in claim 48, wherein said cluster-
ing is capable of vesulting in one ov more groups of vecovds
having similar attributes for one or movre categories of infor-
mation.

55. A method as claimed in claim 48, wherein said cluster-
ing comprises determining one or move groups into which
recovds of the results of the query may be grouped based at
least in part on one ov more heuristics, one ov more param-
eters, or combinations thereof.

56. A method as claimed in claim 48, wherein said cluster-
ing comprises determining one or move groups into which
records of the results of the query may be grouped based at

least in part on a combination of two orv more categories of

information of the vecovds of the results of the query.

57. A method as claimed in claim 48, wherein said cluster-
ing comprises determining one or move groups into which
records of the vesults of the query may be grouped, and further
comprising determining one ov move sub-groups into which
results of the guery may be grouped based on vecords in the
one or more sub-groups having similar attributes.

58. A method as claimed in claim 48, further comprising
Jormatting the clusteved vesults of the query via tags capable
of allowing the client program to display the clusteved results
via organization of vecovds in the results of the query by one
or more groups, ov by one or more sub-groups, or combina-
tions thereof.

59. A method as claimed in claim 48, further comprising
Jormatting the clustered results of the query via metadata
capable of allowing the client program to display the clus-
teved rvesults via organization of vecords in the vesults of the
query by one or more groups, or by one or more sub-groups,
or combinations thereof.

60. A method as claimed in claim 48, further comprising
Jormatting the clusteved vesults of the query via bytecode
capable of allowing the client program to display the clus-
teved vesults via organization of vecords in the rvesults of the
query by one or more groups, or by one or more sub-groups,
or combinations thereof.

61. A server system comprising.

a processor; and

a memory coupled to the processor, wherein the memory

comprises program instructions that are executable by
the processor to:

receive a query from a client device;

in vesponse to rveceiving the guery from the client device,

search one or more databases for results of the query;
receive the results of the query from the one or more data-
bases;
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cluster the vesults of the query into a plurality of groups
based at least in part on a plurality of categories of
multidimensional characteristics associated with the
vesults of the query;,
cluster the vesults of the query into a plurality of subgroups
based at least in part on a plurality of ranges of the
categories of multidimensional characteristics; and

transmit the clusteved vesults to the client device configured
to process the clusteved results.

62. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster by grouping together
similar recovds in the vesults of the query.

63. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster by grouping together
records in the rvesults of the query based on characteristic
information in the query.

64. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster by dividing the vesults
of the query into mutually exclusive groups such that mem-
bers of a group are as closely velated as possible to other
members of the group, and members the group arve as unre-
lated as possible to members of other groups.

65. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster by one or more of

K-means clustering, self-organizing feature mapping, neural
gas clustering, or complexity optimized vector guantization,

or combinations thereof.

66. A server system as claimed in claim 61, wherein the
results of the query comprise one or movre of record size,
record rank, rvecord date of post, vecord language, vecovd
uniform rvesource locator, or cluster in which one or more
records are grouped by said clustering, or combinations
thereof.

67. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster to vesult in one or more

groups of records having similar attributes for one or more

categories of information.

68. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster by determining one or
movre groups into which recovds of the results of the query may
be grouped based at least in part on one or morve heuristics,
one or morve parameters, or combinations thereof.

69. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster by determining one or
movre groups into which recovds of the results of the query may
be grouped based at least in part on a combination of two or
movre categories of information of the recovds of the vesults of
the query.

70. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to cluster by determining one or
movre groups into which recovds of the results of the query may
be grouped, and further by determining one or more sub-

groups into which vesults of the query may be grouped based

on records in the one or more sub-groups having similar
attributes.

71. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to format the clustered rvesults of
the query via tags capable of allowing the client program to
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display the clustered vesults via organization of vecords in the
results of the query by one or more groups, or by one or more
sub-groups, or combinations thereof.

72. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are °
executable by the processor to format the clustered results of
the query via metadata capable of allowing the client pro-
gram to display the clusterved rvesults via organization of
records in the results of the query by one or movre groups, or
by one or more sub-groups, or combinations thereof.

73. A server system as claimed in claim 61, wherein the
memory further comprising program instructions that are
executable by the processor to format the clustered results of
the query via bytecode capable of allowing the client program
to display the clustered results via organization of records in
the vesults of the query by one or more groups, or by one or
movre sub-groups, or combinations thereof.
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74. A computer readable storage medium comprising pro-

gram instructions, wherein the program instructions are 70
executable to:

receive a query from a client device;

in vesponse to rveceiving the guery from the client device,

search one or move databases for results of the query;

receive the results of the guery from the one or more data- 25

bases;

cluster the results of the query into a plurality of groups

based at least in part on a plurality of categories of

multidimensional chavacteristics associated with the

results of the query; 30
cluster the results of the query into a plurality of subgroups

based at least in part on a plurality of ranges of the

categories of multidimensional characteristics; and
transmit the clustered results to the client device configured

to process the clustered results. 35

75. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that ave
executable to cluster by grouping together similar vecords in
the results of the query.

76. The computer readable storage medium as claimed in 40
claim 74, further comprising program instructions that ave
executable to cluster by grouping together recovds in the
vesults of the query based on characteristic information in the
query.

77. The computer readable storage medium as claimed in 45
claim 74, further comprising program instructions that ave
executable to divide the vesults of the gquery into mutually
exclusive groups such that members of a group ave as closely
related as possible to other members of the group, and mem-
bers the group arve as unrvelated as possible to members of 50
other groups.

78. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that ave
executable to cluster by one or more of K-means clustering,
self-organizing feature mapping, neural gas clusteving, or 55
complexity optimized vector gquantization, or combinations
thereof.

79. The computer readable storage medium as claimed in
claim 74, wherein the results of the query comprise one or
movre of record size, record rvank, vecord date of post, record 60
language, recovd uniform rvesource locator, ov cluster in
which one or movre rvecords arve grouped by said clustering, or
combinations therveof.

80. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that ave 65
executable to cause one ov more groups of rvecovds having
similar attributes for one or more categories of information.
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81. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that are
executable to cluster by determining one or move groups into
which records of the rvesults of the query may be grouped
based at least in part on one or more heuristics, one or more
parameters, or combinations thereof.

82. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that are
executable to cluster by determining one or move groups into
which records of the results of the query may be grouped
based at least in part on a combination of two or more
categories of information of the records of the results of the

query.

83. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that are
executable to cluster by determining one or move groups into
which records of the results of the query may be grouped, and
further by determining one ov more subgroups into which
vesults of the query may be grouped based on recovds in the
one or¥ move sub-groups having similar attributes.

84. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that are
executable to format the clusteved vesults of the query via tags
capable of allowing the client program to display the clus-
teved results via organization of vecovds in the vesults of the
query by one or more groups, or by one or more sub-groups,
or combinations thereof.

85. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that are
executable to format the clustered vesults of the query via
metadata capable of allowing the client program to display
the clustered vesults via organization of vecovds in the vesults
of the query by one orv more groups, ov by one or more
sub-groups, or combinations thereof.

86. The computer readable storage medium as claimed in
claim 74, further comprising program instructions that are
executable to format the clusteved vesults of the query via
byvtecode capable of allowing the client program to display
the clustered results via organization of records in the results
of the query by one or more groups, ov by one or more
sub-groups, or combinations thereof.

87. A method, comprising:

receiving gueries from one ov morve client devices,

in vesponse to rveceiving the quevries from the one or more

client devices, searching one or more databases for
results of the queries;

receiving the rvesults of the queries from the one or more

databases;

clustering the vesults of the queries into groups and sub-

groups based at least in part on multidimensional char-
acteristics associated with the rvesults of the query;
transmitting the clusteved vesults to the one ov morve client
devices configured to process the clustered vesults; and
providing personalized advertisements to the one or more
client devices based on information associated with the
received queries.
88. A method as claimed in claim 87, further comprising
selecting advertisements that ave personalized to a user of
each client device based on topic information associated with
the received query.
89. A method as claimed in claim 87, further comprising:
receiving advertisement preference information in addi-
tion to the guery from each client device; and

selecting personalized advertisements to provide to each
client device based on the received advertisement pref-
erence information.
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90. A computer system, cCOmprising.

a processor; and

a memory coupled to the processor, wherein the memory
comprises program instructions that are executable by
the processor to:

receive gueries from one ov move client devices;

in vesponse to veceiving the gueries from the one or more
client devices, search one or more databases for results
of the queries;

receive the results of the quevies from the one or more
databases;

cluster the vesults of the queries into groups and subgroups
based at least in part on multidimensional charvacteris-
tics associated with the rvesults of the query;

transmit the clusteved rvesults to the one or more client
devices configured to process the clustered vesults; and

provide personalized advertisements to the one or more
client devices based on information associated with the
received queries.

91. A computer system as claimed in claim 90, wherein the
memory further comprising program instructions that are
executable by the processor to select advertisements that are
personalized to a user of each client device based on topic
information associated with the received query.

92. A computer system as claimed in claim 90, wherein the
memory further comprising program Instructions that are
executable by the processor to:

receive advertisement preference information in addition

to the query from each client device; and

select personalized advertisements to provide to each cli-

ent device based on the veceived advertisement prefer-
ence information.

93. A computer readable storage medium comprising pro-
gram instructions, whevein the program instructions are
executable to:

receive queries from one ov move client devices;

in vesponse to veceiving the gueries from the one or more

client devices, search one or more databases for results
of the queries;

receive the results of the queries from the one or more

databases;

cluster the results of the queries into groups and subgroups

based at least in part on multidimensional charvacteris-
tics associated with the rvesults of the query;

transmit the clusteved results to the one or more client

devices configured to process the clustered vesults; and
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provide personalized advertisements to the one or more
client devices based on information associated with the
received gueries.

94. The computer readable storage medium as claimed in
claim 93, further comprising program instructions that are
executable to select advertisements that are personalized to a
user of each client device based on topic information associ-
ated with the received query.

95. The computer readable storage medium as claimed in
claim 93, further comprising program instructions that are
executable to:

receive advertisement preference information in addition

to the query from each client device; and
select personalized advertisements to provide to each cli-

ent device based on the received advertisement prefer-
ence information.

96. A system, comprising.

means for receiving a query from a client device;

means for searching one or more databases for rvesults of
the query, in response to veceiving the query from the
client device;

means for receiving the rvesults of the query from the one or
more databases;

means for clustering the vesults of the query into a plurality
of groups based at least in part on a plurality of catego-
ries of multidimensional chavacteristics associated with
the results of the query;

means for clustering the vesults of the query into a plurality
of subgroups based at least in part on a plurality of
ranges of the categories of multidimensional character-
istics; and

means for transmitting the clustered results to the client
device configured to process the clusteved results.

97. A method, comprising:

providing a query for searching one or move database for
results of the query;

receiving clustered results in vesponse to said providing the
query, wherein the clusteved vesults arve clusteved into a
plurality of groups based at least in part on a plurality of
categories of multidimensional charvacteristics associ-
ated with the vesults of the query, and wherein the clus-
teved rvesults are further clustered into a plurality of
subgroups based at least in part on a plurality of ranges
of the categories of multidimensional characteristics;
and

processing the clusteved vesults.
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