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METHODS AND SYSTEMS FOR IMPROVING A
SEARCH RANKING USING ARTICLE
INFORMATION

RELATED APPLICATIONS

[0001] This application relates to Attorney Docket No.
GP-175-25-US, filed herewith, titled “Systems and Methods
for Unification of Search Results,” the entirety of which 1s
incorporated herein by reference. This application also
relates to Attorney Docket No. GP-175-29-US, {iled here-
with, 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 is incor-
porated herein by reference.

FIELD OF THE INVENTION

[0002] The invention generally relates to search engines.
More particularly, the invention relates to methods and
systems for improving a search ranking using article infor-
mation such as client-side information.

BACKGROUND

[0003] Secarch engines are useful for locating a specific
desired or relevant article from a large collection of articles.
Conventional search engines often return results based on a
scoring or ranking system. For example, conventional search
engines sort articles of a search result based on the contents
of the articles, such as on the number of times a keyword or
particular word or phrase appears 1n each article.

10004] Conventional client-side applications return results
based, for example, on certain article attributes or history
data. For example, existing client-side search applications
provide search results ranked by the date and time the article
was last saved, the type of article, or the size of the article.
The user can restrict the search by entering other parameters
such as last edit time, other words or phrases 1n the article,
or article type. The article attributes and history data used by
conventional client-side search applications to rank the
located articles 1s limited.

[0005] The sorting and ranking aspects of such conven-
fional systems are insufficient. The lack of an effective
ranking capability often results 1n an overwhelming number
of search results, and requires such things as a lot of
cognitive effort on behalf of the user in crafting (or re-
crafting) useful search queries and further investments of
time. Existing client-side search applications do not effec-
tively rank articles according to, or even evaluate, many
relevant factors that could serve to better narrow a search to
the desirable articles. Accordingly, existing client-side
search applications can be time and labor intensive, burden-
some to use, slow, and generally ineffective.

[0006] The need exists then for methods and systems for
improving search ranking using article information, such as
client-side information. For example, a need exists for a
client-side search application that will rank articles that
reside 1n the client computer’s file structure or have been
previously accessed by the user based on sufficient factors so
that the most relevant articles are returned quickly and easily
to the user.

SUMMARY

[0007] Embodiments of the present invention comprise
systems and methods that improve searching. One aspect of
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one embodiment of the present invention comprises sorting
and ranking search results based at least in part on client-side
behavior data associated with the ranked articles. This
allows, for example, a client-side search engine to better
evaluate which potential search results will be of most
interest to a user. Further features and advantages of the
present 1nvention are set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 illustrates a block diagram of a system in
accordance with one embodiment of the present invention;

[0009] FIG. 2 illustrates a detailed view of a portion of the
system 1llustrated 1in FIG. 1 1n accordance with one embodi-
ment of the present mnvention;

[0010] FIG. 3 illustrates a flow diagram of a method in
accordance with one embodiment of the present invention;

[0011] FIG. 4 illustrates a flow diagram of one embodi-
ment of a subroutine of the method shown 1in FIG. 3 and;

[0012] FIG. 5 illustrates a flow diagram of one embodi-
ment of a subroutine of the subroutine show 1n FIG. 4.

DETAILED DESCRIPTION

[0013] The present invention comprises methods and sys-
tems for improving a search ranking using article informa-
fion. Various systems 1n accordance with the present inven-
fion may be constructed. FIG. 1 1s a diagram 1illustrating an
exemplary system 1n which exemplary embodiments of the
present invention may operate. The present invention may
operate, and be embodied 1n, other systems as well.

[0014] The system 100 shown in FIG. 1 comprises mul-
tiple client devices 102a-x, users 112a-n, a network 106, and
a server 190. The network 106 shown comprises the Internet.
In other embodiments, other networks, such as an intranet,
LAN or WAN may be used. The client devices 102a-n
shown each comprise a computer-readable medium, such as
a random access memory (RAM) 108 coupled to a processor
110. The processor 110 executes a set of computer-execut-
able program instructions stored in memory 108. Such
Processors may comprise a microprocessor, an ASIC, and
state machines. Such processors comprise, or communicate
with, media, for example computer-readable media, which
stores 1nstructions that, when executed by the processor,
cause the processor to perform the methods described
herein.

[0015] 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 with computer-readable 1nstructions. Other
examples of suitable media comprise, but are not limited to,
a floppy disk, CD-ROM, 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 transmit or carry instructions to a computer,
including a router, private or public network, or other
transmission device or channel, both wired and wireless.
The 1nstructions may comprise code from any computer-
programming language, including, for example, C, C++, C#,
Visual Basic, HIML, Java, and JavaScript.
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[0016] Client devices 102a-1 may also comprise a number
of external or internal devices such as a mouse, a CD-ROM,
a keyboard, voice recognition hardware, a display, or other
input or output devices. Examples of client devices 102a-#
are personal computers, digital assistants, personal digital
assistants, cellular phones, mobile phones, smart phones,
pagers, digital tablets, laptop computers, wearable comput-
ers, a processor-based device, and similar types of systems
and devices. In general, a client device 102a-n may be any
type of processor-based platform that interacts with one or

more application programs. The client devices i 102a-#
shown 1n FIG. 1 comprise personal computers.

[0017] The memory 108 comprises a monitoring engine
140, a client application 170, a client article 171, and a query
processor 180. Articles may comprise, documents, for
example, web pages of various formats, such as HIML,
XML, XHTML, Portable Document Format (PDF) files, and
word processor, database, and application program docu-
ment flles, chat messages, email messages, audio, video, or
any other imnformation of any type whatsoever made avail-
able on a network (such as the Internet), a personal com-
puter, or other computing or storage means. The client
article 171 comprises any article associated with the user or
client device. In the embodiment shown, the client applica-
tion 170 comprises a word processor application, and the
client article 171 comprises a document 1n a format usable
with the word processor application.

[0018] The monitoring engine 140 shown determines cli-
ent-side behavior data associated with the client application
170. The client-side behavior data may comprise, for
example, 1nput data, correspondence data, article history
data, and, reference data, as well as other forms of client-
side behavior data. Each of these types of data will be
discussed more fully below. The monitoring engine 140
monitors the user’s interactions and the client computer’s
interactions with articles on the client computer. In other
embodiments, the monitoring engine 140 monitors multiple
users’ 1nteractions with articles, on the client computer, on
an assoclated network, or elsewhere. As one example, the
monitoring engine 140 monitors the client article 171 and
detects that the user 1124 1s typing data into the client article
171 using the client application 170. The monitoring engine
140 monitors and records the amount of time the user 1124
spends typing data into the article. The monitoring engine
140 monitors and records interactions with multiple articles
(not shown here) on client 102a. The gathering and use of
client-side behavior data 1s described further below.

[0019] The monitoring engine 140, according to the illus-
trated embodiment, stores the gathered client-side behavior
data in a data store 160. The data store 160 in the 1llustrated
embodiment comprises a client behavior data database 164.
According to other aspects or embodiments of the present
invention, the data store 160 could comprise a pre-existing
database. Data storage elements of the data store 160 may
comprise any one or combination of methods for storing
data, including without limitation, arrays, hashtables, lists,
and pairs. Other similar types of data storage devices can be
accessed by the client device 102. The client behavior data
database 164 stores data associated with the client applica-
tion 170 and client-side behavior data, such as printing,
viewing, scrolling, mouse movement, emailing, or other
forms of client-side behavior data. The client behavior data
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may be combined with other data in a single database, or
may be stored in multiple databases.

[0020] The query processor 180 comprises software and
hardware that enable the query processor 180 to receive
either an explicit search query 114 entered by the user 1124
or generate an 1implicit query based on client-side behavior
data. The query processor 180 then formats the implicit or
explicit query 1nto a query signal 182 that i1s receivable by
a search engine 120.

[0021] The memory 108 further comprises the search
engine 120. The search engine 120 locates relevant mfor-
mation in response to the query signal 182 from the query
processor 180. The query signal 182 may correspond, for
example, to an explicit query signal generated based on the
scarch query entered by a user 1124, or an implicit query
signal generated based on event signals from the monitoring
engine 140. The search engine 120 responds to the query
signal 182 by returning a set of relevant information or a
scarch result 150 to the user 112a.

[0022] The search engine 120 shown comprises an article
locator 134, a ranking processor 138, and a client behavior
data processor 136. In the embodiment shown, each com-
prises computer code residing mm the memory 108. The
article locator 134 1dentifies a set of relevant articles respon-
sive to the query signal 182 from the query processor 180.
The client behavior data processor 136 retrieves from the
data store 160, or otherwise determines, client-side behavior
data associated with articles in the set of relevant articles
returned by the article locator 134. The ranking processor
138 ranks or scores each article 1n the set of relevant articles
identified by the article locator 134 based upon relevance to
the query signal 182 1n light of the client-side behavior data
determined by the client behavior data processor 136. Note
that other functions and characteristics of the article locator
134, ranking processor 138, and user data processor 138 are

further described below.

[10023] FIG. 2 shows a more detailed view of the moni-
toring engine 140 shown 1n FIG. 1. As the client 1024 or the
user 112a 1nteracts with a client articles 171a-c¢, the moni-
toring engine 140 monitors such client behavior activity, and
from this client behavior activity creates client-side behavior
data associated with the client articles 171a-c. The client
behavior activity associated with the client articles 171a-c,
according to the embodiment 1llustrated, comprises one or
more of mnput action 172a-c, correspondence action 174a-c,
article history action 176a-c, and reference action 178a-c.
These four general categories of action of the user 1124
and/or the client 1024 associated with the client articles are
orven only for purposes of 1illustration. There are other
ogeneral categories of actions not depicted including for
example associate action which 1s discussed turther below.
In F1G. 2, client articles 171a-c are depicted to 1llustrate that
the monitoring engine 140 may monitor a plurality of
articles associated with one or more applications and create
client-side behavior data associated with each article indi-
vidually. The types of data illustrated in FIG. 2 are offered
only as examples of types of client-side behavior data
associated with client articles 171a-c¢ associated with the
client applications 170a-c. Other types of client-side behav-
1or data associated with client articles 171a-c can be utilized
within the scope of the present invention. For example,
client-side behavior data can include data regarding client
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preferences, such as how the user 112a has responded to a
particular type of article 1n the past, or how much client-side
activity 1s typically associated with an article of a particular
type. For example, the user 1124 can demonstrate a prefer-
ence for web pages by selecting web pages from a list of
scarch results containing both web pages and word process-
ing documents, or by conducting a majority of the user’s
behavior within a particular type of article. The present
invention can use the data reflecting the preferences of the
user 112a, alone or in combination with other factors, to
determine a ranking score for associated articles.

[0024] The monitoring engine 140 monitors the actions of
the user 112a and/or the client 1024 and determines corre-
sponding client-side behavior data. The corresponding cli-
ent-side behavior data may comprise, for example, 1nput
action data 172a-c, correspondence action data 174a-c,
article history action data 176a-c, or reference action data
178a-c. More generally, the client-side behavior data may
comprise any type of client activity that can occur 1n a given
application. The given application may have one or more
input action methods, each of which can be associated with
client-side behavior data and may convey an associated
ranking weight to the article that 1s being acted upon. For
illustration purposes only four general categories of client-
side behavior data have been depicted 1n F1G. 2. The present
mvention 1s not limited however to these four general
categories of client-side behavior depicted in FIG. 2. For
example, a computer programming application can have the
input action of compiling data. A user working within the
computer programming application may periodically com-
pile the data. This action would indicate a higher signifi-
cance to the article being compiled and 1s another example
of the client-side behavior data created and used by the
present 1mnvention. The present invention may also assign
differing weighting factors to differing types of actions
associated with a particular application.

10025] The input action data 172a-c¢ depicted in FIG. 2
may comprise, for example, typing data, mouse movement
data, scrolling data, voice recognition mput data, copying
and pasting data, or any other form of mput data. The
correspondence action data 174a-¢ may comprise, for
example, printing data, replying data, emailing data, for-
warding data, or any other form of correspondence data. The
article history action data 176a-c may comprise, for
example, time of last save data, size of {ile data, author data,
or any other type of article history data. The reference action
data 178a-c may comprise, for example, book-marking data,
hyper-linking data, footnote data, cross referencing data, or
any other type of referencing data. Association action data,
not depicted 1n FIG. 2, may comprise, for example, that an
email is associated with a word processing document (via an
attachment) or that two documents are worked on in parallel,
like a word processing document and a presentation. One or
more of the data comprising the corresponding client-side
behavior data for the client articles 171a-c may potentially
be a null set.

[0026] After determining the corresponding client-side
behavior data for the client articles 171a-c, the monitoring,
engine 140 processes the client-side behavior data associ-
ated with the client articles 171a-c so that 1t 1s ready to be
received by a client behavior data database 164 located
within a data store 160. The monitoring engine 140 then
transmits the data to the data store 160 for storage. The
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client-side behavior data 1s transmitted with 1dentity infor-
mation for the article associated with the data, and the data
1s stored 1n association with the i1denfity information.

[0027] The monitoring engine 140 determines client-side
behavior data for multiple user articles and ensures that the
client-side behavior data associated with an article 1s 1den-
tified with that particular article. The monitoring engine 140
transmits the client-side behavior data, together with 1den-
tifying information that associates the data with a particular
article to which it relates, to the data store 160 for storage 1n
a manner that preserves associations between the article and
the client behaviors.

[0028] As an example of the functioning of the monitoring
engine 140, consider a user 112a working with an article
associlated with a word processing application. In this
example, the article 1s represented by the client article 171a
of F1G. 2 and the word processing application 1s represented
by the client article 171a. As the user 1124 interacts with the
client article 171a (in this example, the article from the word
processing application) client behavior data is monitored
and received by the monitoring engine 1440.

[10029] In this example, if the user 112a types text into
client article 171a, the monitoring engine 140 detects this
activity and receives mput action data 173a comprising, for
example, data indicating what the user 1124 typed and for
how long the user 112a typed. If the user 1124 then saves the
article and emails it to a friend, the monitoring engine 1440
detects this activity and receives additional user behavior
data comprising, for example, article history action data
177a comprising, for example, the time and date the article
was saved and the total number of bytes of data in the article.
The monitoring engine 140 has also created correspondence
action data 175a comprising, for example, the fact that the
article was emailed, the recipient to whom the article was

sent, and any description accompanying the article.

[0030] The monitoring engine 140 then configures the
client-side behavior data associated with the word process-

ing application to be received by the client behavior data
database 164 located within the data store 160 1n a manner

so that 1t remains associated with the article to which 1t
relates.

[0031] Thus, in the present example, the monitoring
engine 140 creates client-side behavior data in response to
the typing, saving, and emailing of the user 112a. This
client-side behavior data 1s associated with the word pro-
cessing document that the user 112a was using when the
events generating the client-side behavior data occurred.
This association 1s preserved 1n the data store 160 so that 1f
the word processing document 1s determined by the article
locator 134 to be relevant to the query signal 182, the client
behavior data processor 136 can retrieve the client-side
behavior data associated with the word processing docu-
ment.

[0032] The client-side behavior data created by the moni-
toring engine 140 may then be used to score or rank the
article by the search engine 120. For example, an article
assoclated with a lot of printing, editing, viewing, and
scrolling activity will potentially receive a higher ranking
score than an article with little or no printing, editing,
viewing, and scrolling activity associated with 1t because the
activity likely indicates a higher interest of the user 1124 1n
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the article associated with this activity. A text document, for
example, that was opened but never printed or edited 1s less
likely to have been read by a user than a text document that
had extensive editing and printing activity associated with 1it.

[0033] Similarly, a text document that does not have any
typing activity associated with 1t 1s less likely to have been
edited by a user than one with a lot of typing activity. An
article less likely to have been edited by a user or read by a
user 1s less likely to be as important to that user. The ranking,
processor 138 could, therefore, assign a lower ranking score
to the article with less user activity associated with 1it.

10034] It should be noted that the present invention may
comprise systems having different architecture than that
which 1s shown in FIGS. 1 and 2. The system 100 shown
in F1G. 1 and the detailed view of the monitoring system
shown in FIG. 2 are merely exemplary, and are used to
explain the exemplary methods shown 1 FIGS. 3-5.

[0035] Various methods in accordance with the present
invention may be carried out. One exemplary method
according to the present 1nvention comprises receiving a
secarch query, determining a relevant article associated with
the search query, and determining a ranking score for the
relevant article based at least in part on client-side behavior
data associated with the relevant article.

[0036] For example, if the user 112a desires to retrieve
articles relating to a sales meeting the user 112a recently
attended, the user 1124 may enter the terms “sales meeting”
as a search query 114. The present invention will take this
scarch query 114, “sales meeting,” and locate documents
that are relevant to this search. This may include, for
example, an email that contains these words 1n the subject
field, a text document that contains these words 1n the body
of the document, and a spreadsheet that contains these words
in the title. Not all of the articles located as being relevant
to the search query 114 will necessarily be of high interest
to the user 112a. The present invention reflects this by
ranking the relevant articles according to various actions of
the user 112a when working with that article. For example,
if the user 112a scrolled through the spreadsheet, clicked on
it with a mouse, typed text mto it, printed 1t, and viewed 1t
frequently, it 1s likely the user 112a was editing or preparing
the spreadsheet, or that it was otherwise of primary interest
to the user 112a. If on the other hand, the user 112a
conducted almost no activity with the text document, it 1s
more likely this was not of primary interest to the user 112a.
Thus the present invention can reflect the relative 1mpor-
tance of the spreadsheet over the text document by ranking
it with a higher ranking score. Thus, when the results of the
scarch query 114 are returned to the user 1124, the spread-
sheet can be displayed 1n a way that emphasizes i1t over the
text document. Emphasizing the spreadsheet will help the
user 112a select 1t from search results, such as the text
document, that are less interesting to the user 112a.

10037] FIGS. 3 through 5 illustrate various aspects of
exemplary methods according to the present invention. FIG.
3 illustrates an exemplary method 200 1n accordance with
the present invention. This exemplary method 1s provided by
way ol example, as there are a variety of ways to carry out
methods according to the present invention. The method 200
shown 1n FIG. 3 can be executed or otherwise performed by
any of various systems. The method 200 1s described below
as carried out by the system 100 shown 1in FIGS. 1 and 2 by
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way of example, and various elements of the system 100 are
referenced 1n explaining the example methods of FIGS. 3-5.
The method 200 shown provides an improvement of client-
side searching by providing for ranking search results based
on client behavior data. Methods according to the present
invention may be embodied in other ways, including net-
work searching, server-side searching, combined searching,
and other systems.

[0038] Each block shown in FIGS. 3-5 represents one or
more processes, methods or subroutines carried out 1n the
exemplary method 200. Referring to FI1G. 3, 1n block 202,
the example method 200 begins. In block 202, a counter
variable n 1s set to 1. The counter variable n 1s used to
regulate how many iterations of the method 200 are com-
pleted for a given search. Block 202 1s followed by block
204, in which a client behavior data database 1s provided.
This may be accomplished by, for example, constructing
such a database with the assistance of a monitoring engine
140 or establishing communication with such a database.

10039] Referring now to FIG. 4, FIG. 4 is a more detailed

view of block 204 from FIG. 3, and 1llustrates an example
of a method for providing a client behavior data database.
The method shown 1n FIG. 4 begins at block 208, in which,
according to the 1llustrated example, client-side behavior
data associated with an article 1s determined by a monitoring
engine 140. As 1llustrated 1n F1G. 2, this client-side behavior
data may comprise any number of separate types of data
including, for example, input action 172a-c, correspondence
action 174a-c, article history action 176a-c, or reference
action 178a-c. Other types of client-side behavior data could

also be received 1n block 208 of FI1G. 4. Alternatively, the

client behavior data may be received from a pre-existing
database.

[0040] Block 208 is followed by block 224, in which the
client-side behavior data gathered in block 208 1s stored.

According to the system illustrated in FI1G. 4, the client
behavior data from the monitoring engine 140 received from
the client articles 171a-c 1s sent to the client behavior data
database 164 1n the data store 160 and 1s stored there. This
1s discussed 1n more detail 1n relation to FIG. 2.

[0041] Referring now to FIG. 5, FIG. 5 is an exemplary
embodiment of the process shown 1n block 208 of FIG. 4.
In block 208 from FIG. 4, client behavior data 1s received
from the client articles 171a-c. The method shown 1n FIG.
S begins with block 210. It should be noted that the blocks
in F1G. § are intended to serve as examples of the type of
user activity data that may be recorded during block 208 of
FIG. 4. FIG. 5 does not give a comprehensive list of all
possible user behavior activities that may be received from
a client application or otherwise received as part of the
overall ranking process associated with the present inven-
fion.

10042] FIG. 5 begins with block 210, in which scrolling

activity data associated with an article 1s determined. Scroll-
ing activity data may comprise, for example, data relating to
the amount of scrolling on a web page or within a text
article, data relating to a location within an article the
scrolling activity occurs, data relating to the time spent on
scrolling (as compared, for example, to the time the article
was active), or other data relating to scrolling activities.

10043] Block 210 is followed by block 211, in which
printing data associated with an article 1s determined. Print-
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ing data may comprise, for example, data relating to when
an article or article was printed, how often an article or
article has been printed, what portions of an article or
articles have been printed, or any other information relating
to the printing of an article or article.

10044] Block 211 is followed by block 212, in which
book-marking data associated with an article 1s determined.
Book-marking information may comprise, for example,
information about book marking of an internet URL, book
marking within a text article to other portions of the same
article or of a separate article, how many bookmarks are
connected with a particular article, the textual content of the
book mark associated with the article, or any other infor-
mation relating to book marks associated with the article or
article.

10045] Block 212 is followed by block 213, in which

idleness data associated with an article 1s determined. Idle-
ness data, may comprise, for example, data relating to how
much time has elapsed since user activity with a particular
article ceased, whether a particular article 1s active or visible
to the user, whether a particular article 1s receiving input
from a user or another program, whether other programs are
receiving user mput or activity, or any other data relating to
idleness of a particular article.

10046] Block 213 is followed by block 214, in which use

of computer program application data associated with an
article 1s determined. Use of computer program application
data may comprise, for example, data relating to which
programs are active, which programs are visible to the user,
the type of mput a particular application handles or pro-
cesses, or other data relating to computer program applica-
tion data. This could also include the number of times the
application has been used, the average amount of time the
user spends during a session. This information can transfer
a ranking weight to the articles produced by the application.

10047] Block 214 is followed by block 215, in which

frequency of article access data associated with an article 1s
determined. Frequency of article access data may comprise,
for example, data relating to how often a particular article
has been accessed, how often a particular article has been
accessed by a particular user, how often a particular article
1s accessed compared to the frequency of other application
use, the amount of time between periods of access to the
article, the frequency of access as a function of other
variables such as time of day, or any other data relating to
frequency of use access.

10048] Block 215 is followed by block 216, in which time

of access data associated with an article 1s determined. Time
of access data may comprise, for example, the time of day
a particular article of article was accessed, the duration of
access time associated with a particular article, the elapsed
time since prior access to the article, the time of access of an
article relative to the time of access or use of other appli-
cations, the time of use of an application or any other
information relating to time of access data.

10049] Block 216 is followed by block 217, in which

manner of client interactions with a second article data 1s
determined. Manner of client interactions with second
article data may comprise, for example, the manner of 1input
a user 1124 sends to a second article, the type of input a user
sends to a second article, the type of output a second article
generates for a user, or the amount of output a second article
generates.
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[0050] Block 217 is followed by block 218, in which

amount of client interactions with a second article data 1s
determined. Manner of client interactions with second
article data may comprise, for example, the amount of 1nput
a user 112a sends to a second article, the type of input a user
sends to a second article, the type of output a second article
generates for a user, or the amount of output a second article
generates.

[0051] Block 218 is followed by block 219, in which

mouse movement data 1s determined. Mouse movement data
may comprise, for example, the amount of mouse movement
within a particular article, the manner of mouse movement
within an article, the likelihood that the mouse movement
assoclated with a particular article 1s intentional or inadvert-
ent, or any other data relating to mouse movement 1nfor-
mation associated with an article. The position of a mouse
can also be important. If the mouse hovers over a certain
arca for a long period of time after being moved there, this
can 1ndicate an area of interest.

10052] Block 219 is followed by block 220, in which

replying data associated with an article 1s determined.
Replying data may comprise, for example, whether a reply
was sent via email, instant messaging, or other correspon-
dence medium 1n response to an article, whether an article
was received as a reply to another correspondence, whether
an article requests a reply, or any other replying data
assoclated with an article.

[0053] Block 220 is followed by block 221, in which
copying data associated with an article 1s determined. Copy-
ing data may comprise, for example, whether a text, graph-
ics, or other material within an article has been copied, the
amount of material within an article that has been copied,
whether an article comprises material that has been copied
from another application, or any other copying data associ-
ated with an article.

[0054] Block 221 is followed by block 222, in which

forwarding data associated with an article 1s determined.
Forwarding data may comprise, for example, whether an
article has been forwarded, whether a particular article was
received as a forwarded message, or any other forwarding
information associated with an article.

[0055] Block 222 is followed by block 223, in which
location data associated with an article 1s determined. Loca-
tion data may comprise, for example, the full path name
pointing to a location where an article 1s stored or a history
of where the document has been stored previously. For
example, it an article 1S stored 1n
“c:\documents\budgets\proposals\December  Forecast.txt”
then each of these terms could be associated with the article
even 1f they do not explicitly appear in the article itself.
Additionally, 1f the article 1s moved from an old location to
a new location, the location data associated with the article
could comprise information relating to both the path name

assoclated with the old location and the path name associ-
ated with the new location.

[0056] The method 208 illustrated in FIG. 5 ends with
block 223. For blocks 210 to 223, each block 1s optional and
may not be included, or may have no data for a particular
article. Note also that the determining of client-side behavior
data preferably goes on constantly, even though only one
loop of such monitoring 1s shown 1n FIG. 5 for purposes of
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1llustration. The method of FIG. 5 1s a subroutine carried out

1n block 208 of the method of FIG. 4.

[0057] Returning now to FIG. 4, it is a subroutine of the
method of FIG. 3. Block 208 of FIG. 4 1s followed by block
224, 1n which the client-side behavior data 1s stored. The
client-side behavior data may be stored, for example, 1n the

data store 160, in the memory 108, or in any other storage
medium associated with the client 102. Block 224 1s the last
block 1llustrated in the subroutine of FIG. 4.

[0058] Referring now again to FIG. 3, block 204 is

followed by block 228, mmn which a query signal 182 1is
received by a search engine 120. The query signal 182 may
be generated 1n response to a search query 114 entered
explicitly by the user 1124, or through an implicit search
query generated from contextual clues from the monitoring
engine 140. For example, 1f the user 1124 1s working 1n a
word processing application and types the phrase “agenda
for budgeting meeting” into the article, the query processor
180 can receive information regarding the mput text from
the monitoring engine 140 and generate an implicit query to
scarch for articles containing any of the terms ‘“agenda,
““budgeting,” or “meeting.” The query processor 180 can
then send the query signal 182 reflecting this implicit search
query to the search engine 120.

10059] Block 228 is followed by block 230, in which a set
of relevant articles relevant to the query signal 182 1is
determined by the article locator 134. In this block, the
article locator 134 located within the search engine 120
determines a relevant article or a plurality of relevant articles
from article data located in the data store 160 or memory
108. For example, if the search query 114 input by the user
1s “budget meeting proposal,” the article locator 134 will
determine which articles in the data store 160 or the memory
108 are relevant to the search terms. This set may comprise,
for example, emails, word processing documents, chat ses-
sions, and spreadsheets that contains the words “budget,
““meeting,” and/or “proposal.” The relevant articles deter-
mined 1n this block are potentially numerous compared to
the search result 150 that will ultimately be returned to the
user 1124 following a ranking, sorting, and displaying of the
relevant articles. The relevant articles determined in this
block may be sorted by relevance using a traditional method
without client-side behavior information, or may be sorted
by date.

[0060] Block 230 is followed by block 232, in which a

total number of relevant articles T 1 the set of relevant
articles returned by the article locator 134 1s determined.
Preferably, the total number of relevant articles T reflects all
of the articles determined to be relevant to the search, though
other embodiments may use a different number (e.g. a
maximum of 100). The variable T is used in connection with
a counter n to determine how many 1iterations of part of the
shown method 200 to complete.

[0061] Block 232 is followed by block 234, in which the

search engine 120 determines an “n™” relevant article from
the total number of relevant articles T associated with the
query signal 182. During the first iteration of the method
200, the counter n 1s equal to 1 and so the search engine 120
determines the first relevant article associated with the query
signal 182. On subsequent iterations, the search engine 120
determines the subsequent relevant document within the

total number of relevant articles T. In alternate embodi-

2
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ments, the relevant articles associated with the query signal
182 may already be sorted. For example, the articles may be
sorted by a relevance measure that does not include client
behavior data, or the articles may be sorted by date.

[0062] Block 234 is followed by block 236, in which

client-side behavior data associated with the n™ article is
determined. In this block 236, 1n the embodiment shown, the
client behavior data processor 136 located within the search
engine 120 receives from the article locator 134 information
indicating the n™ article associated with the query. The client
behavior data processor 136 then determines the client-side
behavior data from the data store 160 that 1s associated with
the n™ article determined by the article locator 134 to be
relevant to the query signal 182.

[0063] For example, if the query signal 182 relates to a
scarch query 114 for “Budget meeting proposal” then the
article locator 134 will locate all articles relevant to this
query which may comprise, for example, all articles with the
words “budget meeting proposal” 1n the text, title, subject
field, etc. A particular n™ article is then selected from all the
relevant articles determined to be relevant to this query. The
n™ article in this example could be, for example, a spread-
sheet titled “proposal for budget meeting.” According to the
embodiment illustrated here, the client behavior data pro-
cessor 136 can then retrieve from the data store 160 all
client-side behavior data associated with the spreadsheet.
This may include, for example, the amount of scrolling
within the spreadsheet, whether the spreadsheet was sent via
email, when 1t was last saved, and how many times it was
printed. This client-side behavior data 1s then used 1n block
238 to help formulate a ranking score for the article.

[0064] In block 238, which follows block 236, client-side
behavior data associated with the n™ article is provided to
the ranking processor 138. In this block 238, the client-side
behavior data determined by the client behavior data pro-
cessor 136 to be associated with the n™ article relevant to the
query signal 182 1s retrieved from the client behavior data
database 164 within the data store 160. The client-side
behavior data retrieved from the client behavior data data-
base 164 1s then sent to the ranking processor 138. Thus, 1n
this block, the client-side behavior data associated with an
article determined to be relevant to the query signal 182 1s
retrieved and sent to the ranking processor 138 where it can
be used to generate a ranking score as described 1n block

240.

[0065] In other embodiments, a “client behavior score”
reflecting the relative frequency and type of interactions by
the user 112a and/or client 1024 with an article or a type of
article, for example a web page or web pages from a
particular site, 1s predetermined and stored in the data store
160. According to aspects of embodiments comprising a
client behavior score, when the search engine 120 receives
a query signal 182, the client behavior score 1s sent to the
ranking processor 138 instead of, or in addition to, the
client-side behavior data associated with the article. The
client behavior score may be determined.

[0066] Following block 238 is block 240, in which a

ranking score for the n™ article is determined. In this block
240 1n the embodiment shown, the ranking processor 138
receives the client-side behavior data from the client behav-
ior data processor 136. The ranking processor 138 also
receives the query signal 182. The ranking processor 138
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determines a ranking score based at least in part on the
client-side behavior data retrieved from the client behavior
data processor 136 associated with the n™ article. This may
be accomplished, for example, by a ranking algorithm that
welghts the various client behavior data and other ranking,
factors associated with the query signal 182 to produce a
ranking score. The different types of client behavior data
may have different weights and these weights may be
different for different applications. In addition to the client
behavior data, the ranking processor 138 may utilize con-
ventional methods for ranking articles according to the terms
contained 1n the articles. It may further use information
obtained from a server on a network, for example 1n the case
of web pages, the ranking processor 138 may request a
PageRank value for the web page from a server and addi-
tionally use that value to compute the ranking score. The
ranking score may also depend on the type of article. The
ranking score may further depend on the time such as the
time of day or the day of the week. For example, a user may
typically be working on and interested 1n certain types of
articles during the day, and interested in different kinds of
articles during the evening or weekends.

[0067] Consider again the example where a user 112a
desires to retrieve articles relating to a sales meeting the user
112a recently attended. The user 1124 may enter the terms
“sales meeting” as a search query 114. A query signal 182
corresponding to the search query 114, “sales meeting,” will
be generated and the article locator 134 will locate articles
that are relevant to this search. This may mclude an email
containing the words “sales meeting” 1n the subject field, a
text document containing the words “sales meeting” 1n the
body of the text document, and a spreadsheet containing
these words 1n the title. Once relevant articles are located,
the client behavior data processor 136 will determine what
client-side behavior data 1s associated with that article.

[0068] 'The user 112a conducted certain actions in relation
to the article including printing 1t, scrolling through the
spreadsheet, clicking on 1t with a mouse, viewing 1it, and
typing text into i1t. Because of this activity, it 1s likely the user
112a was editing or preparing the spreadsheet, of that 1t was
otherwise of primary interest to user 112a4. The ranking
processor 138 reflects the relative importance of the spread-
sheet over the other articles determined to be relevant to the
search that were not associated with the same amount and
type of client-side behavior data by assigning it a higher
ranking score than the other relevant articles. When the
results of the search query 114 are returned to the user 1124,
the spreadsheet can be listed higher 1n the search results or
otherwise displayed in a way that emphasizes it over the text
document. This facilitates the user 1124 1n recognizing it
over other articles associated with the query but of less
interest to the user 112a.

[0069] Block 242 follows block 240. In block 242, it is
determined whether the current article number n 1s equal to
the total number of search results T. If n 1s equal to T, then
the method proceeds to block 244. If n 1s not equal to T, the
method proceeds to block 243. In block 243 n 1s incremented
to the next mteger and the method returns to block 234 to
repeat the blocks 234-242. A threshold may be used on the
number of articles to process or the processing time, such
that less than T articles are processed. For example, no more
than 1,000 articles may be processed, or processing may
only be allowed to take a maximum of 500 ms.
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[0070] For example, on the first run through the method
200, n 1s equal to 1 and so the first relevant article 1s selected
from the set of relevant articles. If there are 10 documents
in the set of relevant articles then T 1s equal to 10. In block
242, since 1 1s not equal to 10, the method will proceed to
block 243 where n will receive the value n+1, which will
make n now equal to 2. This process repeats until n 1s equal
to 10. When n 1s equal to 10, the tenth (and final) article will
be selected from the set of relevant articles. Then 1n block

242, since n 1s now equal to T, the method 200 will proceed
to block 244.

[0071] In block 244, the relevant articles processed in
blocks 234-240 are arranged 1n a ranking order according to

the ranking score associated with each relevant article from
block 240.

[0072] Block 244 is followed by block 246, in which the
relevant articles arranged 1n a ranking order 1n the block 244
are displayed to the user 112a. There are numerous ways 1n
which the results can be displayed to the user 1124 that waill
reflect the ranking order from block 244. One possible way
1s to list the top three articles as hyperlinks and to list a single
hyperlink to all other relevant articles, which the user can
select 1f the desired article 1s not located within the three
hyperlinks.

[0073] Block 246 is followed by block 248, in which the
method 200 ends. In an alternative version of the method
200 1t 1s possible to use the user behavior data to score
documents independent of a query. For example, PageRank,
although not employed here, 1s an example of a method that
can compute a query-independent score. Later when a query
1s received, the method 200 can combine the query-inde-
pendent user behavior score with conventional matching
methods. In one version, the articles are processed 1n the
order specilied by the query-independent user behavior
score. This allows the system to save processing time
because 1t may not be necessary to process all articles.
Additionally, the processing may be split into phases where
the first phase produces an 1nitial score based on the query-
independent user behavior score and conventional methods,
and a second phase does more expensive processing on the
highest ranked articles from the first phase.

[0074] One or more scores based at least in part on
client-side behavior data may also be shown to the user
without reference to a search query. For example, the score
or scores for a web page may be shown 1n a toolbar when the
user browses to a site.

[0075] The present invention is not limited to returning
results based on only client-side articles or searching only
client-side articles. By way of example, additional embodi-
ments of the present invention may comprise combining
search results from a network, such as the internet or a local
intranet, with the search results obtained by the method 200.
Additionally, the present invention may determine a ranking
score for an article 1n part on client-side behavior data and
in part on internet ranking scores. Moreover, the present
invention may use client-side behavior data, alone or in
combination with other factors, to determine a ranking score
for articles located on a network such as the internet or a
local intranet. The present invention may use client-side
behavior data, alone or 1n combination with other factors, to
determine a ranking score for articles located on a client
1024, for articles located on a network 106, such as the
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internet or a local intranet, or any other article stored on any
medium or 1n any location accessible by the search engine
120 locally or over a remote connection.

[0076] While the above description contains many specif-
ics, these specifics should not be construed as limitations on
the scope of the invention, but merely as exemplifications of
the disclosed embodiments. Those skilled 1 the art will
envision many other possible variations that are within the
scope of the invention.

That which 1s claimed:
1. A method comprising;:

recelving or creating a search querys;

determining a relevant article associated with the search
query; and

determining a ranking score for the relevant article based

at least 1n part on client-side behavior data associated
with the relevant article.

2. The method of claim 1, wherein the client-side client
behavior data for the article i1s received by a ranking pro-
cessor and wherein the ranking score for the relevant article
based at least 1n part on client-side behavior data associated
with the article 1s determined by the ranking processor.

3. The method of claim 1, further comprising arranging
the article based upon the ranking score.

4. The method of claim 1, wherein the search query 1s an
explicit search query.

5. The method of claim 1, wherein the search query 1s an
implicit search query.

6. The method of claim 1, wherein the client-side behavior
data associated with the relevant article comprises scrolling
activity data.

7. The method of claim 1, wherein the client-side behavior
data associated with the relevant article comprises printing
data.

8. The method of claim 1, wherein the client-side behavior
data associated with the relevant article comprises book
marking data.

9. The method of claim 1, wherein the client-side behavior
data associated with the relevant article comprises use of
computer program application data.

10. The method of claim 9, wherein the use of computer
program application data 1s used 1n connection with addi-
tional client-side behavior data.

11. The method of claim 10, wherein the additional
client-side behavior data comprises 1dleness data.

12. The method of claim 10, wherein the additional
client-side behavior data comprises use of computer pro-
gram applications data.

13. The method of claim 1, wherein the client-side behav-
1or data associated with the relevant article comprises ire-
quency of article access data.

14. The method of claim 1, wherein the client-side behav-
1or data associated with the relevant article comprises time
of access data.

15. The method of claim 1, wherein the client-side behav-
1or data associated with the relevant article comprises time
of access relative to the access of other associated articles
data.

16. The method of claim 1, wherein the client-side behav-
lor data associated with the relevant article comprises for-
warding data.
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17. The method of claim 1, wherein the client-side behav-
1or data associated with the relevant article comprises copy-
ing data.

18. The method of claim 1, wherein the client-side behav-
1or data associated with the relevant article comprises reply-
ing data.

19. The method of claim 1, wherein the client-side behav-
1or data associated with the relevant article comprises mouse
movement data.

20. The method of claim 1, wherein the client-side behav-
1or data assoclated with the relevant article comprises user
interactions with a separate article data.

21. The method of claim 1, wherein the client-side behav-

1or data associated with the relevant article comprises loca-
tion data.

22. The method of claim 1, further comprising determin-
ing a combined score based at least in part on client-side
behavior data for multiple users.

23. The method of claim 1, further comprising determin-
ing a combined score from a plurality of types of client-side
behavior data.

24. The method of claim 23, wherein creating a combined
score from a plurality of types of client-side behavior data
comprises using different weights for different types of
behavior data or for client-side behavior data associated with
different applications.

25. A method comprising;:

determining client-side behavior data associated with an
article;

providing the client-side behavior data associated with the
article to a ranking processor;

determining a predetermined client behavior score based
at least 1n part on the client behavior data associated
with the article; and

storing the predetermined client behavior score associated
with the article in a data store, wherein the predeter-
mined client behavior score 1s associated with the
article 1n the data store.

26. The method of claim 25 further comprising:

receiving a search query;

determining a relevant article associated with the search
query,

receiving from a data store a predetermined client behav-
10r score associlated with the relevant article; and

arranging the relevant article based at least 1in part on the
predetermined client behavior score associated with the
relevant article.

27. A method comprising:

determining a query-independent score for an article
based at least mn part on client-side behavior data
assoclated with the article;

receiving a search query;

determining a relevant article associated with the query;
and

determining a ranking score based at least 1n part on the
query-independent score.
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28. The method of claim 27 further comprising processing
the article 1n an order determined by the query-independent
SCOTE.

29. A method comprising,
identifying an article;
determining client-side behavior data for the article;

determining a score for the article based at least 1n part on
client-side behavior data associated with the article;
and

causing a display of the score.

30. A computer readable medium containing program
code comprising:

program code for receiving or creating a search query;

program code for determining a relevant article associated
with the search query; and

program code for determining a ranking score for the
relevant article based at least 1n part on client-side
behavior data associated with the relevant article.

31. The computer readable medium of claim 30, wherein
the client-side client behavior data for the article 1s received
by a ranking processor and wherein the ranking score for the
relevant article based at least in part on client-side behavior
data associated with the article 1s determined by the ranking
ProCeSSOr.

32. The computer readable medium of claim 30, further
comprising arranging the article based upon the ranking
SCOTE.

33. The computer readable medium of claim 30, wherein
the search query 1s an explicit search query.

34. The computer readable medium of claim 30, wherein
the search query 1s an 1mplicit search query.

35. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises scrolling activity data.

36. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises printing data.

J7. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises book marking data.

38. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises use of computer program application data.

39. The computer readable medium of claim 38, wherein
the use of computer program application data i1s used 1n
connection with additional client-side behavior data.

40. The computer readable medium of claim 39, wherein
the additional client-side behavior data comprises 1dleness
data.

41. The computer readable medium of claim 39, wherein
the additional client-side behavior data comprises use of
computer program applications data.

42. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises frequency of article access data.

43. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises time of access data.
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44. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises time of access relative to the access of
other associated articles data.

45. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises forwarding data.

46. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises copying data.

4’7. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises replying data.

48. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises mouse movement data.

49. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises user interactions with a separate article
data.

50. The computer readable medium of claim 30, wherein
the client-side behavior data associated with the relevant
article comprises location data.

51. The computer readable medium of claim 30, further
comprising program code for determining a combined score

based at least in part on client-side behavior data for multiple
USETS.

52. The computer readable medium of claim 30, further
comprising program code for determining a combined score
from a plurality of types of client-side behavior data.

53. The computer readable medium of claim 52, wherein
creating a combined score from a plurality of types of
client-side behavior data comprises using different weights
for different types of behavior data or for client-side behav-
1lor data associated with different applications.

54. A computer readable medium containing program
code comprising:

program code for determining client-side behavior data
associated with an article;

program code for providing the client-side behavior data
associated with the article to a ranking processor;

program code for determining a predetermined client
behavior score based at least in part on the client
behavior data associated with the article; and

program code for storing the predetermined client behav-
10r score assoclated with the article in a data store,

wherein the predetermined client behavior score 1s
assoclated with the article in the data store.

55. The computer readable medium of claim 54 further
comprising:

program code for receiving a search query;

program code for determining a relevant article associated
with the search query;

program code for receiving from a data store a predeter-
mined client behavior score associated with the rel-
evant article; and

program code for arranging the relevant article based at
least 1n part on the predetermined client behavior score
associated with the relevant article.
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56. A computer readable medium containing program
code comprising:

program code for determining a query-independent score
for an article based at least in part on client-side
behavior data associated with the article;

program code for receiving a search query;

program code for determining a relevant article associated
with the query; and

program code for determining a ranking score based at

least 1n part on the query-independent score.

57. The computer readable medium of claim 56 further
comprising program code for processing the article 1n an
order determined by the query-independent score.

58. A computer readable medium containing program
code comprising,

program code for identifying an article;

program code for determining client-side behavior data
for the article;

program code for determining a score for the article based
at least 1 part on client-side behavior data associated
with the article; and

program code for causing a display of the score.
59. A system comprising:

a) a processor for executing computer readable program
instructions capable of improving a search ranking
using article information;

b) a memory for storing the computer readable program
instructions capable of improving a search ranking
using article information;

¢) a client application for allowing client behavior activ-
ity;

d) a client article capable of receiving the client behavior
activity;

) a query processor for receiving a search query;
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f) a monitoring engine for determining client behavior
data associated with client behavior activity received
by the article;

g) a search engine for returning articles associated with
the search query 1n a ranking order based at least 1n part
on the client behavior data; and

h) a data store for storing client behavior data associated
with the client article.
60. The system 59 wherein the search engine comprises:

a) an article locator for determining articles associated
with the search query;

b) a client behavior data processor for determining client

behavior data associated with the articles associated
with the search query; and

¢) a ranking processor for providing a ranking score based
at least 1n part on the client behavior data associated
with the articles associated with the search query.

61. A method comprising:

a) providing a client behavior data database;

b) receiving a search query;

c) determining a set of articles relevant to the search
query,

d) determining a first article in the set of articles relevant
to the search query;

¢) determining client behavior data associated with the
first article;

f) providing client behavior data associated with the first
article to a ranking processor;

¢) determining a ranking score for the first article based at
least 1n part on the client behavior data associated with
the first article;

h) arranging the first article based on the ranking score;
and

1) displaying relevant articles.
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