a9y United States

US 20050149500A1

a2 Patent Application Publication o) Pub. No.: US 2005/0149500 Al

Marmaros et al.

43) Pub. Date: Jul. 7, 2005

(54) SYSTEMS AND METHODS FOR
UNIFICATION OF SEARCH RESULTS

(76) Inventors: David Marmaros, Mountain View, CA
(US); Nikhil Bhatla, Sunnyvale, CA
(US), Stephen R. Lawrence, Mountain
View, CA (US)

Correspondence Address:

PATENT DEPARTMENT - 53051
KILPATRICK STOCKTON LLP
1001 WEST FOURTH STREET

WINSTON-SALEM, NC 27101 (US)

(21) Appl. No.: 10/749,998

(22) Filed: Dec. 31, 2003
Publication Classification
(51) Int. CL 7 oo, GO6F 7/00
112n
?%} 102n
| Client
112b .

Client 102a

Processor 110
. Memory 108

Client Applications 120

A
Capture Processor

Y

Y

[—
2
i N

2
)

Queue

l

Search Engine 122
Indexer 130
Query System 132

128

Display Processor

|

I

3

140
Data Store

N -

672 TR LT 6 707/3

(57) ABSTRACT

Systems and methods for the unification of search results are
described. In one described system, a program, such as a
scarch engine, executing on a client device receives a search
query. The search engine executes the search on a local
imndex and receives a first result set, which 1s relevant to the
query entered by the user. The search query 1s also executed
against a global index. The search engine receives a second
result set from the global index. Once the search engine has
received both result sets, the search engine combines the
result sets to create a combined result set. The search engine
may cause the combined result set to be displayed or
otherwise output to a user.
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SYSTEMS AND METHODS FOR UNIFICATION OF
SEARCH RESULTS

RELATED APPLICATION

[0001] This application relates to Attorney Docket No.
GP-175-28-US, filed herewith, titled “Methods and Systems
for Improving a Search Ranking Using Article Information,”
the entirety of which 1s incorporated herein by reference.
This application also relates to Attorney Docket No.
GP-175-29-US, filed herewith, titled “Methods and Systems
for Improving a Search Ranking By Propagating a Ranking
Score Based in Part on Client-Side Behavior Data,” the
entirety of which 1s incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates generally to methods
and systems for query result presentation. The present
invention relates particularly to methods and systems for
unification of search results.

BACKGROUND

[0003] Conventional search engines receive a search
query from a user and execute a search against a global
index. A search engine performs the search based on a
conventional search method. For example, one known
method, described 1n an article entfitled “The Anatomy of a
Large-Scale Hypertextual Search Engine,” by Sergey Brin
and Lawrence Page, assigns a degree of importance to a
document, such as a web page, based on the link structure of
the web page. The search results are often presented 1n a list
format, comprising article identifiers and brief snippets
about the documents in a web page that can be resized.

10004] Other applications, such as email applications,
allow a user to perform a search against a local index, such
as the email message store. However, users of conventional
systems are unable to perform a search against a local and
a global index and have the results combined 1n an effective
manner.

[0005] Thus, a need exists to provide effective systems and
method for unification of search results.

SUMMARY

[0006] Embodiments of the present invention provide sys-
tems and methods for unification of search results. In one
embodiment of the present invention, a program, such as a
scarch engine, executing on a client device receives a search
query. The search engine executes the search on a local
imndex and receives a first result set, which 1s relevant to the
query entered by the user. The search query 1s also executed
against a global index. The search engine receives a second
result set from the global index. Once the search engine has
received both result sets, the search engine combines the
result sets to create a combined result set. The search engine
may cause the combined result set to be displayed or
otherwise output to a user.

[0007] These exemplary embodiments are mentioned not
to limit or define the invention, but to provide examples of
embodiments of the invention to aid understanding thereof.
Exemplary embodiments are discussed in the Detailed
Description, and further description of the invention 1is
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provided there. Advantages offered by the various embodi-
ments of the present invention may be further understood by
examining this specification.

BRIEF DESCRIPTION OF THE FIGURES

|0008] These and other features, aspects, and advantages
of the present invention are better understood when the
following Detailed Description is read with reference to the
accompanying drawings, wherein:

[0009] FIG. 1 i1s ablock diagram illustrating an exemplary
environment 1n which one embodiment of the present inven-
fion may operate;

10010] FIG. 2 is a flowchart illustrating generating a user
interface 1n one embodiment of the present invention; and

[0011] FIG. 3 is a screen shot illustrating the user interface
generated by the process shown i FIG. 2.

DETAILED DESCRIPTION

[0012] Embodiments of the present invention provide sys-
tems and methods for unification of search results. Referring
now to the drawings 1n which like numerals indicate like
clements throughout the several figures, FIG. 1 1s a block
diagram 1illustrating an exemplary environment for imple-
mentation of an embodiment of the present invention. While
the environment shown reflects a client-side search engine
architecture embodiment, other embodiments are possible.
The system 100 shown i FIG. 1 mncludes multiple client
devices 102a-7 1n communication with a server device 150
over a wired or wireless network 106. The network 106
shown comprises the Internet. In other embodiments, other
networks, such as an intranet, may be used instead. More-
over, methods according to the present invention may oper-
ate within a single client device.

[0013] The client devices 102a-n shown each includes a
computer-readable medium 108. The embodiment shown
includes a random access memory (RAM) 108 coupled to a
processor 110. The processor 110 executes computer-ex-
ecutable program instructions stored in memory 108. Such
processors may include a microprocessor, an ASIC, a state
machine, or other processor, and can be any of a number of
computer processors, such as processors from Intel Corpo-
ration of Santa Clara, Calif. and Motorola Corporation of
Schaumburg, Ill. Such processors mclude, or may be 1n
communication with, media, for example computer-readable
media, which stores instructions that, when executed by the
processor, cause the processor to perform the steps described
herein.

[0014] Embodiments of computer-readable media include,
but are not limited to, an electronic, optical, magnetic, or
other storage or transmission device capable of providing a
processor, such as the processor 110 of client 102a, with
computer-readable instructions. Other examples of suitable
media include, but are not limited to, a floppy disk, CD-
ROM, DVD, magnetic disk, memory chip, ROM, RAM, an
ASIC, a configured processor, all optical media, all magnetic
tape or other magnetic media, or any other medium from
which a computer processor can read instructions. Also,
various other forms of computer-readable media may trans-
mit or carry instructions to a computer, including a router,
private or public network, or other transmission device or
channel, both wired and wireless. The instructions may
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comprise code from any suitable computer-programming
language, including, for example, C, C++, C#, Visual Basic,
Java, Python, Perl, and JavaScript.

[0015] Client devices 102a-n can be connected to a net-
work 106 as shown, or can be stand-alone machines. Client
devices 102a-n may also include a number of external or
internal devices such as a mouse, a CD-ROM, DVD, a
keyboard, a display, or other mput or output devices.
Examples of client devices 102a-n are personal computers,
digital assistants, personal digital assistants, cellular phones,
mobile phones, smart phones, pagers, digital tablets, laptop
computers, Internet appliances, and other processor-based
devices. In general, the client devices 102a-n may be any
type of processor-based platform that operates on any oper-
ating system, such as Microsoft® Windows® or Linux,
capable of supporting one or more client application pro-
orams. For example, the client device 102a shown com-
prises a personal computer executing client application
programs, also known as client applications 120. The client
applications 120 can be contained in memory 108 and can
include, for example, a word processing application, a
spreadsheet application, an e-mail application, an instant
messenger application, a presentation application, an Inter-
net browser application, a calendar/organizer application,
and any other application capable of being executed by a
client device.

[0016] The user 1124 can interact with the various client
applications 120 and articles associated with the client
applications 120 via various input and output devices of the
client device 102a. Articles include, for example, word
processor, spreadsheet, presentation, e-mail, instant messen-
oer, database, and other client application program content
files or groups of files, web pages of various formats, such
as HIML, XML, XHTML, Portable Document Format
(PDF) files, and audio files, video files, or any other docu-
ments or groups of documents or information of any type
whatsoever.

[0017] The memory 108 of the client device 102a shown
also contains a capture processor 124, a queue 126, and a
scarch engine 122. The client device 102a shown also
contains or 1s 1n communication with a data store 140. The
scarch engine 122 can receive an explicit query from the
user 112a or generate an implicit query and retrieve infor-
mation from the data store 140 1n response to the query.

|0018] The search engine 122 shown comprises an indexer
130, a query system 132, and a formatter 134. Real time
events can be provided by the queue 126 to the query system
132 upon request to provide the query system 132 with
information concerning current user context. The queue 126
may also notify the query system 132, and the indexer 130,
when new events are available. Real time events may
include contextual and indexable events. In one embodi-
ment, performance data 1s stored 1 a performance manage-
ment system (not shown) rather than in the queue 126. The
performance management system 1s available to a compo-
nent that requires access to current performance data. The
query system 132 can use mformation from the queue 126
to generate an implicit query. The query system 132 can also
receive and process explicit queries from the user 112a. The
data store 140 comprises a computer-readable media. The
data store 140 maybe integrated with the client device 1024,
such as in the case of a hard drive, or may be external to the
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client device 102a, such as in the case of an external hard
drive or on another data storage device accessed through the
network 106. The data store 140 may include one or a
combination of methods for storing data, including without
limitation, arrays, hash tables, lists, and pairs.

[0019] In the embodiment shown in FIG. 1, a user 1124

can 1mput an explicit query 1nto a search engine interface
displayed on the client device 1024, which 1s received by the
scarch engine 122. The search engine 122 can also generate
an 1mplicit query based on a current user context or state,
which can be determined by the query system 132 from
contextual real time events. Based on the query, the query
system 132 can locate relevant information in the data store
140 and provide a result set. In one embodiment, the result
set comprises article i1dentifiers 1dentifying articles associ-
ated with the client applications 120 or client articles. Client
articles stored 1n the data store 140 include articles associ-
ated with the user 1124 or client device 1024, such as the
word processing documents, previously viewed web pages
and any other article associated with the client device 1024
or user 1124. In another embodiment, the result set also
comprises 1dentifiers i1dentifying articles located on the
network 106 or network articles located by a search engine
on a server device. Network articles include articles located
on the network 106 not previously viewed or otherwise
referenced by the user 1124, such as web pages not previ-
ously viewed by the user 112a.

[0020] The result sets comprise one or more article iden-
fifiers. An article identifier may be, for example, a uniform
resource locator (URL), a file name, a link, an icon, a path
for a local file, or anything else that identifies an article. In
the embodiment shown, an article identifier comprises a
URL associated with an article.

[0021] Messaging articles stored in the data store 140
include user’s emails, chat messages, and instant messaging
messages. Each time a message 1s received, sent, modified,
printed, or otherwise accessed, a record 1s stored 1n the data
store 140. This information can later be searched to 1dentily
messages that should be displayed 1n the user interface.

[0022] An embodiment of the present invention may also
store message threads in the data store 140. In such an
embodiment, messages are related together by wvarious
attributes, including, for example, the sender, recipient,
date/time sent and received, the subject, the content, or any
other attribute of the message. The related messages can
then be retrieved as a thread, which may be treated as a
document by the display processor 128.

10023] The formatter 134 can receive the search result set
from the query system 132 of the search engine 122 and can
format the results for output to a display processor 128. In
one embodiment, the formatter 134 formats the results 1n
XML or HIML. The display processor 128 can be contained
in memory 108 and can control the display of the result set
on a display device associated with the client device 102a4.
The display processor 128 may comprise various compo-
nents. For example, in one embodiment, the display proces-
sor 128 comprises a hypertext transfer protocol (HTTP)
server that receives requests for information and responds by
constructing and transmitting hypertext markup language
(HIML) pages. In one such embodiment, the HTTP server
comprises a scaled-down version of the Apache Web server.
In various embodiments, the functions described herein may
be performed by various other components and devices.
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10024] Through the client devices 102a-n, users 112a-n
can communicate over the network 106, with each other and
with other systems and devices coupled to the network 106.
As shown 1n FIG. 1, a server device 150 1s also coupled to
the network 106. In the embodiment shown, the search
engine 122 can transmit a search query comprised of an
explicit or implicit query or both to the server device 150.
The user 112a can also enter a search query 1n a search
engine interface, which can be transmitted to the server
device 150. In another embodiment, the query signal may
instead be sent to a proxy server (not shown), which then
transmits the query signal to server device 150. Other
conilgurations are also possible.

[0025] The server device 150 shown includes a server
executing a search engine application program, such as the
Google™ search engine. Similar to the client devices 102a-
n, the server device 150 shown includes a processor 160
coupled to a computer-readable memory 162. Server device
150, depicted as a single computer system, may be 1mple-
mented as a network of computer processors. Examples of
a server device 150 are servers, mainirame computers,
networked computers, a processor-based device, and similar
types of systems and devices. The server processor 160 can
be any of a number of computer processors, such as pro-
cessors from Intel Corporation of Santa Clara, Calif. and
Motorola Corporation of Schaumburg, Il1.

[0026] Memory 162 contains the search engine applica-
fion program, also known as a search engine 170. The search
engine 170 locates relevant information in response to a
scarch query from a client device 102a. The search engine
122 then provides the result set to the client device 1024 via
the network 106. The result set 134 comprises one or more
article 1identifiers. An article identifier may be, for example,
a uniform resource locator (URL), a file name, a link, an
icon, a path for a local file, or anything else that 1dentifies an
article. In the embodiment shown, an article 1dentifier com-
prises a URL associated with an article.

10027] In the embodiment shown, the server device 150,
or related device, has previously performed a crawl of the
network 106 to locate articles, such as web pages, stored at
other devices or systems connected to the network 106, and
indexed the arficles in memory 162 or on another data
storage device.

[0028] It should be noted that the present invention may
comprise systems having different architecture than that
which 1s shown 1 FIG. 1. For example, in some systems
according to the present invention, server device 104 may
comprise a single physical or logical server. The system 100
shown 1n FIG. 1 1s merely exemplary, and 1s used to explain
the exemplary methods shown 1 FIG. 2.

[0029] Various methods may be implemented in the envi-
ronment shown 1n F1G. 1 and other environments according
to the present invention. Methods according to the present
invention may be implemented by a processor-executable
program code stored on a computer-readable medium. In
one embodiment of the present invention, a program, such as
a scarch engine 122, executing on the client device 1024
receives a search query. The search engine 122 receives the
search query 1n response to the user 1124 submitting a search
query 114 against a global index, such as a query executed
by the Google™ search engine. An example of a global
index 1s an mdex of articles on the Word Wide Web.
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[0030] The search engine 122 receives result in no par-
ficular order. For example, 1n one embodiment, the search
engine 122 receives the result set from the local index first
and subsequently receives the result set from the global
index. In another embodiment, the local search does not
begin until the search engine receives the result set or at least
a portion of the result set from the global index.

[0031] The search engine 122 executes the search on the
local 1ndex and receives a first result set, which 1s relevant
to the query 114 entered by the user 112a. The search query
114 1s also executed against the global index. The search
engine 122a receives a second result set from the global
index 1n response to the search query 114. Once the search
engine 122 has received both result sets, the search engine
122 combines the result sets to create a combined result set.

[0032] The terms first and second are used here merely to
differentiate one 1tem from another 1item. The terms first and
second are not used to indicate first or second 1n time, or first
or second 1n a list, or other order, unless explicitly noted. For
example, the “second” may come 1n time or in list before the
“first,” unless it 1s otherwise explicitly indicated.

[0033] The search engine 122 may provide the combined
result set 1n various ways. For example, 1n one embodiment,
the search engine merges the result sets and ranks the
resulting merged results. The search engine 122 may then
generate a user interface or may instead pass the merged
result sets to another component, such as the display pro-
cessor 128, which then generates the user interface. In
another embodiment, the secarch engine 122 highlights
results appearing 1n both result sets.

[0034] The interface provided to the user may be created
based on user-supplied or other parameters. For example, in
onc embodiment, the user 112a specifies a maximum num-
ber of results that may be displayed at any one time. In one
such embodiment, the search engine 122 i1denfifies a first
article 1dentifier 1n the first result set and replaces a second
article identifier 1n the second result set with the first article,
ranking the article i1dentifiers while maintaining the maxi-
mum number of article identifiers that the user has specified
to be displayed 1n a user interface.

[0035] Various components, including the search engine
122, may perform methods according to the present mnven-
tion. For example, in one embodiment, a browser plug-in
intercepts the query 114 by the user 1124, causes the local
scarch to be performed by the search engine 122, and
combines the result sets from the local and global 1indices. In
another embodiment, a proxy server performs methods
according to the present invention. In yet another embodi-
ment, a network monitor or firewall performs methods
according to the present invention. Various other architec-
tures may also be used.

[0036] In one embodiment, a network monitor recognizes
scarch requests as they are sent to a global search index, for
example recognizing a HI'TP GET request for a search on a
web search engine. Upon recognizing the request, the sys-
tem generates a second request to a local index, where the
second request 1s based at least 1n part on the request sent to
the global mndex. For example, the second request may be
identical to the first request, or may be modified for example
using synonyms or with context based on the user’s activi-
ties. The local 1ndex request and the global index request
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now operate 1n parallel. The system recognizes when the
oglobal index responds with a result set, and combines the
result sets from the local and global indexes. If the local
index request completes prior to the global index request, the
local index request 1s cached for rapid retrieval and com-
bined display when the global index request 1s received. If
the global mdex request completes before the local index
request, the system optionally waits (up to an optional
maximum amount of time) for the local index response or
displays only the global index response.

[0037] In embodiments of the present invention, the local
index comprises a store of data about content local to the
user 112a or to the client 102a. For example, 1n one
embodiment, the local index comprises a database, such as
a database stored 1n the data store 140. Such a database or
other data store may comprise a pre-generated result set. For
example, the local search engine 122 may archive result sets
from searches that the user 112a performs often. The local
content 1n the local index may comprise a list of {files, an
email application comprising email messages and email
threads, a chat application comprising chat messages and
chat threads, or any other type of content local to a user.

|0038] Content local to a user is not limited to content
present on or related to the client device 102a. Content local
to a user includes user activity, files, and applications that
involve solely the client device 1024 and also includes
activity, files, and applications that involve other systems or
networks, mncluding, for example, the web.

[0039] The results are presented to the user in a user
interface. The user interface may comprise an HI'ML docu-
ment that 1s stmilar to the results provided by a conventional
scarch engine, such as the Google™ search engine. In one
embodiment, the combined result set 1s provided 1n a user
interface with the content from the global and local indices
separated onto different sections of the user interface. Other
implementations may be utilized.

10040] FIG. 2 is a flowchart illustrating generating a user
interface 1n one embodiment of the present invention. In the
embodiment shown, a user 112a enters a search query 114.
For example, the user 112a may access the Google™ web
site and enter a search query. In a conventional process, the
secarch query 114 would be sent directly or indirectly to the
Google™ search engine. However, 1n an embodiment of the
present invention, the local search engine 122 intercepts the
scarch query 114.

[0041] The user 1124 is likely to be familiar with per-
forming a search of a global index, such as by using the
Google™ scarch engine. Several embodiments of the
present invention combine the result sets from the global and
local indices 1nto a single, unified user interface so that the
user can access many types of content 1 a simple and
ciiective manner. Alternative embodiments may generate
two or more user interfaces, for example, one to display

results from a first index and another to display results from
a second 1ndex.

[0042] Inone embodiment of the present invention, a local
index 1s an index that includes information that 1s specific to
a user. For example, a local index may comprise email
threads from and to a particular user, files, and other data
stored, accessed, or otherwise associated with the particular
user. The local index may also or instead comprise a list of
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article identifiers a particular user has accessed. A global
index comprises 1nformation that 1s not necessarily user-
specific and that may be available to multiple users. One
example of a global index 1s a web 1index of a search engine
operating on the World Wide Web, such as the Google™
scarch engine.

10043] Also, an embodiment of the present invention may
recognize an implicit or explicit search performed by a user
112a and, 1n response, perform a search of a local index to
be combined with results from a global index. For example,
the user 1124 may click on a link, causing a search to occur.
An embodiment of the present invention may recognize the
click on the link and the subsequent request as a search
request.

[0044] Referring to FIG. 2, the local search engine 122
receives the search query 202. For example, the local search
engine 122 may monitor network traffic and intercept a
query directed to the search engine 170, ¢.¢., via the network
106 to the Google™ search engine 204. The search engine
122 then executes the search query 114 on the local mndex
stored in the data store (140) 206. The search engine 122
then receives a result set from the local index 208. The result
set comprises a list of article 1dentifiers.

[0045] For example, the user 112a enters a search for
“digital camera.” The search engine 122 intercepts this
search query causes 1t to be executed against the local index.
In response, the search engine 122 receives a result set from
the local index which may comprise various types of mfor-
mation concerning the user’s local activity, data, files, and
applications, such as email threads, documents, and other
local content stored in the data store 140 or elsewhere.

[0046] Referring still to FIG. 2, the search engine 122
receives a result set from the global index 210. In one
embodiment, the result set 1s returned as a standard search
results HI'ML document. In another embodiment, the search
results are returned as XML or textual data. Other formats
may also be returned. The search engine 122 next combines
the result sets from the global and local index 212.

[0047] The result sets may be combined in numerous
ways. For example, 1n one embodiment, the result sets are
combined within a user interface that i1s displayed, but the
lists of article identifiers remain separate. In another embodi-
ment, the result sets are combined 1nto a single list in which
the result set from the local index appears first in the
combined result set, and the result set from the global index
appears last 1n the combined result set. In another embodi-
ment, a ranking measure from the search engine 1s used to
rank each article identifier in each result set to create the
combined list. In such an embodiment, the article 1dentifiers
are combined 1nto a single list, and the highest ranked article
identifier appears first 1n the list. The second highest article
identifier appears second, and so on until each of the article
identifiers 1s placed 1n the combined list.

[0048] In another embodiment, results are ranked and are
also weighted based on which index they were received
from. For example, in one embodiment, article 1dentifiers
received from a local index are weighted higher than article
identifiers from a global index. In such an embodiment, an
article identifier from a local index may appear above an
article 1identifier from a global index even though the ranking
of the article identifier from global index 1s higher. Once the
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scarch engine 122 has generated a user interface that com-
bines the result sets from the local and global indices, the
scarch engine 122 transmits 214 the page to the display
processor 128, which causes the user interface to be dis-

played 216 to the user 112a.

10049] The display processor 128 may display the com-
bined results 1n various ways. For example, 1n one embodi-
ment, the local results are segregated from the global results,
for example appearing on a particular side of the user
interface. In another embodiment, the individual article
identifiers are interspersed within the global result set to
create a page closely resembling a results page returned
from a conventional search of a global index. In another
embodiment, the result sets from each of the global and local
index are ranked and/or ordered based on preferences of the
user 112a or based on other attributes.

[0050] Although the process shown in FIG. 2 is described
as being performed by the search engine 122 primarily,
various other components on the client 1024 or on another
device may also perform these functions. For example, in
one embodiment, a plug-in for the browser intercepts the
query, causes a local search to be performed, and then
combines the results from the global index with the results
from the local index. In another embodiment, a firewall
executing on the client 102a performs a process according to
the present invention. The firewall may include a module or
modules to handle encryption and decryption of content. In
yet another embodiment, a proxy server performs a process
according to the present 1nvention.

[0051] Embodiments of the present invention may per-
form the process shown 1n slightly different ways depending
on when they intercept the query and the content. For
example, a browser plug-in may read HIML directly from
the browser after the result set from the global index 1is
displayed and then change the page by inserting local
results. In contrast, a firewall reads the data off the wire (i.e.,
the data stream that is received and transmitted) and modi-
fies the information before it 1s passed to the browser. One
embodiment may be preferred over another in certain envi-
ronments, but all are capable of providing the combined
result set to the user 112a.

[0052] In one embodiment, if results from the local index
are not available by the time results are received from the
oglobal 1ndex, the results from the local mdex are not
included 1n the results output to the user 1124. In such an
embodiment, the user 112a does not experience a delay
related to a search of the local index.

[0053] The display processor 128 shown in FIG. 1 may
display the information received and combined by the search
engine 1n various ways. For example, 1n one embodiment,
the result set from the search of the local index appears 1n a
box at the top of the page separate from the results set from
the global index (sometimes referred to as a “one-box” user
interface). In another embodiment, the result sets from the
local and global index are merged and appear as a single
integrated list. In yet another embodiment, the result set
from the local index 1s separated by document or article type
and 1s displayed separately from the result set from the
global 1mndex.

10054] FIG. 3 is a screen shot illustrating information
displayed mm an HTML document in one embodiment of a

Jul. 7, 2005

user 1nterface 301 constructed according to the method
shown 1n FIG. 2. The user interface 301 shown comprises
an HITML document. The HITML document 301 shown
comprises four sections 302-308. The first section 302
comprises a result set or a portion of a result set containing
results from the global index. In the process illustrated in

FIG. 2, the Internet represents the global index as described
in FIG. 2.

[0055] The second section 304 comprises a result set
comprising article identifiers of email threads retrieved from
the local index in the data store 140. In the embodiment
shown, the email thread comprises a series of related mes-
sages. The messages may be related by sender, recipient,
subject, and/or content of the message, or based on other
attributes of the message. Taken together, the email mes-
sages form a thread, a type of article or document that the
user 112a can access by clicking on the article i1dentifier.

[0056] The third section 306 of the embodiment shown
comprises a result set comprising files retrieved from the
local index 1n the data store 140. The search engine 122 may
retrieve the article identifiers associated with both the files
and other articles 1n a single step. Alternatively, the search
engine 122 may execute steps 206 through 210 repeatedly to
retrieve various types of articles.

[0057] The fourth section 308 comprises a result set
comprising chat messages or chat message threads retrieved
from the local index in the data store 140. As with the email
section 302, the chat section 308 1s retrieved 1n steps 206
through 210 of FIG. 2. The email and chat messages may be
retrieved simultaneously by the search engine 122 and
separated by the display processor 128 into the section
shown 1n FIG. 3 or may be retrieved separately by repeating

steps 206 through 210 for each section 302, 308 of the

mterface shown.

[0058] The four sections 302-308 and the layout of the

display shown 1 FIG. 3 are merely exemplary of how an
HTML document may be constructed according to the
present invention. For example, a user 112a¢ may select
different, fewer, or additional categories to display on the
HTML document. In one embodiment, the user 1124
accesses an administration page to vary the layout of the

HTML document shown 1in FI(G. 3 as desired.

[0059] In alternative embodiments of the present inven-
tion, the search query 114 issued by the user 1124 may be
modified before being submitted to the local search engine
122. For example, 1n one embodiment, the search query 114
1s transformed before being submitted to the search engine
122. Transformation may include substitution of terms 1n the
scarch query 114 with related words, such as synonyms, or
by some other method. Modification of the search query 114
may comprise methods other than transformation as well.
Modification of the search query 114 may result 1n a more
elfective search of the local mdex.

[0060] The foregoing description of the exemplary
embodiments of the mvention has been presented only for
the purpose of 1illustration and description and i1s not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Numerous modifications and adap-
tations thereof will be apparent to those skilled i1n the art
without departing from the spirit and scope of the present
invention.
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That which 1s claimed:
1. A method comprising;:

executing a search query on a local 1ndex;

receiving a first result set from the local index, the first
result set relevant to the search query;

receiving a second result set from a global index, the
second result set relevant to the search query; and

combining the first result set with the second result set to

create a combined result set.

2. The method of claim 1, further comprising receiving
the search query.

3. The method of claim 2, wherein receiving the search
query comprises 1ntercepting a search query directed to the
global 1mndex.

4. The method of claim 1, further comprising ranking the
combined result set.

S. The method of claim 1, wherein the combined result set
comprises a merged result set.

6. The method of claim 1, wherein the combined result
content display window comprising a first section for dis-
playing the first result set and a second section for displaying,
the second result set.

7. The method of claim 1, further comprising generating,
a user mterface comprising the combined result set.

8. The method of claim 1, wherein combining the first
result set with the second result set to create a combined
result set comprises:

identifying a first article identifier in the first result set;
and

replacing a second article 1dentifier 1n the second result set

with the first article.

9. The method of claim 1, wherein receiving the search
query comprises receiving the search query in a proxy
SErver.

10. The method of claim 1, wherein receiving the search
query comprises receiving the search query i a browser
plug-in.

11. The method of claim 1, wherein receiving the search
query comprises receiving the search query in a firewall.

12. The method of claim 1, wherein receiving the search
query comprises receiving the search query i1n a network
monitor.

13. The method of claim 1, wherein the local index
comprises a database.

14. The method of claim 13, wherein the database com-
prises a pre-generated result set.

15. The method of claim 1, wherein the local index
comprises a list of files.

16. The method of claim 1, wherein the local index
comprises an email application.

17. The method of claim 1, wherein the local index
comprises a chat application.

18. A method comprising:

identifying a global query directed against a global 1ndex;

initiating a local query against a local index, the local
query based at least 1n part on the global query;

identifying a response from the global mndex;

receiving a response from the local index; and
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creating a combined display based at least 1in part on the
response from the global index and the response from
the local index.

19. The method of claim 18, wherein the local query and
the global query occur in parallel.

20. The method of claim 18, further comprising 1gnoring
the response from the local index if the response from the
local 1ndex 1s not received within a predetermined time after
the response from the global index 1s received.

21. The method of claim 18, wherein creating a combined
display based at least 1in part on the response from the global
index and the response from the local index comprises
modifying the response from the global index.

22. The method of claim 18, wherein creating a combined
display based at least 1n part on the response from the global
index and the response from the local index comprises
creating a new display, wherein the response from the local
index and the response from the global index are contained
In separate sections.

23. The method of claim 18, wherein creating a combined
display based at least 1n part on the response from the global
index and the response from the local index comprises
creating a new display combining the response from the
local 1ndex and the response from the global index.

24. A computer-readable medium on which 1s encoded
program code, the program code comprising:

program code for executing the search query on a local
ndex;

program code for receiving a first result set from the local
index, the first result set relevant to the search query;

program code for receiving a second result set from a
global index, the second result set relevant to the search
query; and

program code for combining the first result set with the

second result set to create a combined result set.

25. The computer-readable medium of claim 24, further
comprising program code for ranking the combined result
set.

26. The computer-readable medium of claim 24, further
comprising program code for generating a user interface
comprising the combined result set.

27. The computer-readable medium of claim 24, wherein
program code for combining the first result set with the
second result set to create a combined result set comprises:

program code for 1identifying a first article identifier in the
first result set; and

program code for replacing a second article identifier in

the second result set with the first article.

28. The computer-readable medium of claim 24, wherein
program code for receiving the search query comprises
program code for receiving the search query in a proxy
SEIver.

29. The computer-readable medium of claim 24, wherein
program code for receiving the search query comprises
program code for receiving the search query in a browser
plug-in.

30. The computer-readable medium of claim 24, wherein
program code for receiving the search query comprises
program code for receiving the search query in a firewall.
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