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ABSTRACT
Methods and systems for reconstructing a full query based on a partial
query are disclosed. Existing interfaces for search engines may be rigid and
require users to submit full queries to perform searched. The methods and systems
described herein may solve these problems by allowing a flexible way for users to
submit a partial query and reconstruct a full query based on the partial query. A

search may then be performed using the reconstructed query.
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CLAIMS

1. A method for providing search results to a user, comprising:
receiving a first set of information indicative of a partial query;
determining a full query based on the partial query;

submitting the full query to a search engine;

receiving results from the search engine; and

presenting the results to the user.

2. The method of claim 1, further comprising determining an

alternative query based on the partial query.

-3. The method of claim 2, further comprising presenting the alternative

query to the user.

4. The method of claim 3, where the alternative query is presented as a
hyperlink.
5. The method of claim 4, where the selection of the alternative query

hyperlink causes the alternative query to be submitted to the search engine.

6. The method of claim 1, further comprising present the partial query
to the user.

7. The method of claim 6, where the partial query is presented as a
hyperlink

8. The method of claim 7, where selection of the partial query

hyperlink causes the partial query to be submitted to the search engine

9. A method for determining a full query based on a partial query, the
method comprising: »
receiving a first set of information indicative of a partial query;

comparing the partial query to an index of known search queries to

10
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determine matching known queries;
determining a full query by selecting at least one of the matching known

queries.

10. The method of claim 9, wherein the index includes weights for each

of the known search queries.

11.  The method of claim 10, where the determining the full query
further comprises selecting the matching known query with the largest weight.

12. The method of claim 9, further comprising:
building the index by retrieving information indicative of previously

submitted search queries.

13. The method of claim 12, where the building the index further

comprises removing misspelled queries from the retrieved information.

14.  The method of claim 12, where the building the index further
comprises removing queries including controversial terms from the retrieved

information.

15. A system for providing search results to a user, comprising:

a query reconstruction server operable to:
receive a first set of information indicative of a partial query;
determine a full query based on the partial query; and
submit the full query to a search engine;

a web server operable to receiving results from the search engine and

presenting the results to the user.

16. The system of claim 15, where the query reconstruction server and

the web server are different.

17.  The system of claim 15, further comprising;:

a query data management server operable to:

11
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retrieve historical query data including information relating to a
plurality of previously submitted search queries;
build an index of known search queries based on the historical query
data; and
. provide the index to the query reconstruction server, and
where the query reconstruction server is further operable to determine the
full query by comparing the partial query to the index of known search queries to
determine matching known queries and determining a full query by selecting at

least one of the matching known queries.

18. The system of claim 17, where the index includes weight
information for the plurality of previously submitted search queries, and where the
query reconstruction server determines the full query based on the weight

information.

19.  The system of claim 15, where the query reconstruction server is
further operable to determine alternative queries based on the partial query, and
where the web server is further operable to present the alternative queries to the
user as hyperlinks and where the selection of the alternative query hyperlink

causes the alternative query to be submitted to the search engine.

20. The system of claim 15, where the web server is further operable to
present the partial query to the user as a hyperlink and where selection of the
partial query hyperlink causes the partial query to be submitted to the search

engine.
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Attorney Docket No. 12729/180

DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION
(37 C.F.R. §1.63)

As a below named inventor, | hereby declare:
My residence, mailing address, and citizenship are as stated below next to my name;

| believe | am the original, first and sole inventor or an original, first and joint inventor of the subject
matter that is claimed and for which a patent is sought on the invention entitled:

METHOD AND APPARATUS FOR RECONSTRUCTING A SEARCH QUERY

the specification of which (check one)
X is attached hereto.

[] was filed on as United States Application No. and was amended on (if
applicable).

| hereby state that | have reviewed and understand the contents of the above identified specification,
including the claims, as amended by any amendment referred to above.

| acknowledge my duty to disclose to the United States Patent and Trademark Office all information
that | know to be material to the patentability of this application as defined in 37 C.F.R. §1.56,
including for continuation-in-part applications, material information which became available between
the fling date of the prior application and the national or PCT international filing date of the
continuation-in-part application.

| hereby claim foreign priority benefits under 35 U.S.C. §119(a)-(d) or (f), or §365(b) of any foreign
application(s) for patent or inventor's or plant breeder’s rights certificate(s), or §365(a) of any PCT
International application which designated at least one country other than the United States, listed
below and have also identified below, by checking the box, any foreign application for patent or
inventor's or plant breeder's rights certificate(s) or PCT International application having a filing date
before that of the application on which priority is claimed.

Priority
Prior Foreign Application(s): Not Claimed
O
(Number) (Country) (Filing Date, MM/DD/YYYY)
O
(Number) (Country) (Fiting Date, MM/DD/YYYY)

| hereby claim the benefit under 35 U.S.C. §119(e) of any United States provisional application(s)
listed below;

(Application Serial No.) (Filing Date, MM/DD/YYYY)  (Status: pending, or abandoned)

(Application Serial No.) (Filing Date, MM/DD/YYYY)  (Status: pending, or abandoned)
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Attomey Docket No. 12729/148

I hereby claim the benefit under 35 U.S.C. §120 of any United States applications(s), or §365(c) of any
PCT International Application designating the United States, listed below and, insofar as the subject
matter of each of the claims of this application is not disclosed in the prior United States or PCT
International application in the manner provided by the first paragraph of 35 U.S.C. §112, |
acknowledge the duty to disclose to the United States Patent and Trademark Office all information
known to me to be material to patentability as defined in 37 C.F.R. §1.56 which became available
between the filing date of the prior application and the national or PCT International filing date of this
application.

(Application Serial No.) (Filing Date, MM/DD/YYYY)  (Status: patented, pending, abandoned)

(Application Serial No.) (Filing Date, MM/DD/YYYY)  (Status: patented, pending, abandoned)

(Application Serial No.) (Filing Date, MM/DD/YYYY)  (Status: patented, pending, abandoned)

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may
jeopardize the validity of the application or any patent issued thereon.

Customer No. 56020 YAHOO / OVERTURE

PLEASE RECOGNIZE or change the CORRESPONDENCE ADDRESS for this application to the address
associated with the above Customer Number:

- PLEASE DIRECT all telephonic and facsimile communications to:
Vincent J. Gnoffo (Reg. No. 44,714)

Telk (312) 3214200; Fax: (312) 321-4299

“Full name of sole or first mventor
Deepa Joshi

Sole or firat inventor's signature Date

Mgm 08/10[2006

Rasldence (City, State/Foreign Country)
Santa Clara, CA

Cinzenship
Indian

Mailing Address
900 Pepper Tree Lane #1413, Santa Clara, CA, 95051

BEST AVAILABLE COPY
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).

| hereby appaint:
Practitioners associated with the Customer Number: | 56020 YAHOO!/ OVERTURE
OR
D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name Registration Name Registration
Number Number

as attomey(s) or agent(s) to represent the undersigned before the. United Slélés Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

Please change the comespondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:

1 - 1
The address associated with Customer Number: 56020 - YAHOO!/ OVERTURE
OR

Firm or
Individual Name
Address
City J State Zip

- Country

Telephone l Email

Assignee Name and Address:
Yahoo! Inc.
701 First Avenue
Sunnyvale, California 94089

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application in which this form Is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitionsr is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
/"ﬂle individual fvhose signature and title is supplied below is authorized to act on behalf of the assignee

Signature / ZQ,( a) | “\&{‘; Date Q/Zﬂ'/'z,d o<

Name Chrs W. Higg‘fns Q Telephone

Title Director, Patent Asset Development, Yahoo! Inc.

This ion of ir ion i required by 37 CFR 1.39, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiallty is govemned by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated 10 take 3 minutes
10 complete, including gathering, preparing, and submitting the complisted application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Depanment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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STATEMENT UNDER 37 CFR 3.73(b

Applicant/Patent Owner: Yahoo! Inc.

Application No./Patent No.: Filed/lssue Date: August 10, 2006

Entitled; METHOD AND APPARATUS FOR RECONSTRUCTING A SEARCH QUERY

Yaheo! Inc a _Delaware corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, govemment agency, etc.)

states that it is:
1. the assignee of the entire right, title, and interest; or

2. [] an assignee of less than the entire right, title and interest.
The extent (by percentage) of its ownership interest is %

in the patent application/patent identified above by virtue of either:
AI:] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded

in the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

OR
B.[/] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as shown
below:
1. From: Deepa Joshi To: Yahoo! Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
3. From: i To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[C] Additional documents in the chain of title are listed on a supplemental sheet.

Copies of assignments or other documents in the chain of title are attached.
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, if the assignment is to be recorded in the records of the USPTO. See
MPEP 302.08)

The undersigned (whage titlg is supplied be ow(\s Wt on behalf of the assignee.
Ausgust 10, 2006

Stgnatmy Date
Vincent J. Gnoffo (Reg No. 44.714) (312) 321-4200
Printed or Typed Name Telephone Number
Attorney
Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Case No. 12729-180

ASSIGNMENT

WHEREAS, Deepa Joshi, hereinafter called the "Assignor", has made the invention
described in the United States patent application entitted METHOD AND APPARATUS

FOR RECONSTRUCTING A SEARCH QUERY, executed by the Assignor on the same

date as, or on a date prior to, this Assignment;

WHEREAS, Yahoo! Inc., a corporation organized and existing under the laws of the
State of Delaware, having a place of business at 701 First Avenue, Sunnyvale, California
94089, hereinafter called the "Assignee", desires to acquire the entire right, title and interest
in and to the invention and the patent application identified above, and all patents which may
be obtained for said invention, as set forth below;

NOW, THEREFORE, in consideration of the sum of One Dollar ($1.00), and other
valuable and legally sufficient consideration, the receipt of which by the Assignor from the
Assignee is hereby acknowledged, the Assignor has sold, assigned and transferred, and by
these presents does sell, assign and transfer to the Assignee, the entire right, title and interest
for the United States in and to the invention and the patent application identified above, and
a;1y patents that may issue for said invention in the United States; together with the entire
right, title and interest in and to said invention and all patent applications and patents therefor
in all countries foreign to the United States, including the full right to claim for any such
application all benefits and priority rights under any applicable convention; together with the
entire right, title and interest in and to all continuations, divisions, renewals and extensions of
any of the patent applications and patents defined above; together with the right to recover all
damages, including, but not limited to, a reasonable royalty, by reason of past, present, or
future infringement or any other violation of patent or patent application rights; together with
the right to recover all damages, including, but not limited to, a reasonable royalty, by reason
of past, present, or future infringement or any other violation of patent or patent application
rights; to have and to hold for the sole and exclusive use and benefit of the Assignee, its

successors and assigns, to the full end of the term or terms for all such patents.
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The Assignors hereby covenant and agree, for both the Assignors and the Assignor's
legal representatives, that the Assignors will assist the Assignee in the prosecution of the
patent application identified above; in the making and prosecution of any other patent
applications that the Assignee may elect to make covering the invention identified above; in
vesting in the Assignee like exclusive title in and to all such other patent applications and
patents; and in the prosecution of any interference which may arise involving said invention,
or any such patent application or patent; and that the Assignors will execute and deliver to
the Assignee any and all additional papers which may be requested by the Assignee to carry
out the terms of this Assignment.

The Commissioner of Patents and Trademarks is hereby authorized and requested to

issue patents to the Assignee in accordance with the terms of this Assignment.

IN TESTIMONY WHEREOF, the Assignor has executed this agreement.

DATED: 0&/10 /?_oo(; @lwgm

Deepa Joshi

2-
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METHOD AND APPARATUS FOR RECONSTRUCTING A SEARCH QUERY

BACKGROUND

1. Technical Field.
[0001] This application relates to search engines. In particular, this application
relates to a flexible and intuitive system for reconstructing a search query based on

a received partial query.

2. Related Art.

[0002] The transfer of information over computer networks, such as the
Internet, has become an increasingly important means by which institutions,
corporations, and individuals do business. Computer networks have grown over
the years from independent and isolated entities established to serve the needs of a
single group into vast internets which interconnect disparate physical networks
and allow them to function as a coordinated system. Currently, the largest
computer network in existence is the Internet. The Internet is a worldwide
interconnection of computer networks that communicate using a common
protocol. Millions of computers, from low end personal computers to high end
supercomputers, are connected to the Internet.

[0003] The availability of powerful new tools that facilitate the development
and distribution of Internet content (this includes information of any kind, in any
form or format) has led to a proliferation of information, products, and services
offered through the Internet and a dramatic growth in both the number and types
of consumers using the Internet.  To sift through this sea of information, user’s
typically employ the use of search engines that allow users to submit queries and
provide responsive information, such as a list of references, that meet criteria
specified in the query.

[0004] Additionally, the number of devices capable of accessing the Internet
has also dramatically increased. Today, user’s may access the Internet using a
wide variety of devices, such as personal computers, cell phones, personal digital

assistants, and the like which may utilize different networking technologies to
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connect to thé Internet. The portability of the device and/or connection type has
become an increasingly important concern for users. However, increased access
costs and decreased input capabilities are often associated with portable Internet
access. As a result, users are limited in their ability to access the full depth of the
Internet. For example, users may not be able to take full advantage of a search
engine on a mobile device, such as a cell phone, because the user is unable to enter

a search query without substantial effort.

BRIEF SUMMARY

[0005]  In one embodiment, a method for providing search results to a user is
provided. The method may include receiving a first set of information indicative
of a partial query, determining a full query based on the partial query, submitting
the full query to a search engine, receiving results from the search engine, amd
presenting the results to the user.

[0006] In another embodiment, a method for determining a full query based on
a partial query is provided. The method may include receiving a first set of
information indicative of a partial query, comparing the partial query to an index
of known search queries to determine matching known queries, determining a full
query by selecting at least one of the matching known queries.

[0007] In another embodiment, a system for providing search results to a user
is provided. The system may include a query reconstruction server operable to
receive a first set of information indicative of a partial query, determining a full
query based on the partial query, and submitting the full query to a search engine.
The system may also include a web server operable to receiving results from the
search engine and presenting the results to the user.

[0008] These and other embodiments and aspects are described with reference
to the noted Figures and the below detailed description of the preferred

embodiments.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a diagram of an exemplary architecture for providing search
results;

[0010] FIG. 2 is a flow chart of an exemplary method for providing search
results to a user based on a partial query;

[0011] FIG. 3 is another exemplary architecture including a search engine and
query reconstruction server;

[0012] FIG. 4 is a flow chart of an exemplary method for building query
indexes;

[0013] FIG. 5 is an exemplary query index;

[0014] FIG. 6 is another exemplary query index; and

[0015] FIG. 7 is another exemplary query index.

DETAILED DESCRIPTION

[0016]  Referring now to the drawings, and initially to FIG. 1, an exemplary
architecture for providing search results is shown. The architecture 100 may
include a user client system 110, a search engine server 120, and a database 130.
Although reference will now be made to specific components of the system
performing specific features, it should be apparent that such reference is
exemplary, is not intended to limit the scope of the claims in any way, and that the
functionalities described herein may be implemented in a virtually unlimited
number of configurations.

[0017] The user client system 110 may submit a search query to search engine
120 via the communications network 140. The communication network 140 may
be any private or public communication network. The user client system 110 may
connect to the search engine server 120 via the Internet using a standard browser
application. A browser based implementation allows system features to be
éccessible regardless of the underlying platform of the user client system 110. For
example, the user client system 110 may be a workstation computer, laptop
computer, handheld computer, cell phone, mobile messaging device, or the like

which may all utilize different hardware and/or software packages. Alternatively,
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or additionally, the user client system 110 may connect to the search engine server
120 using a stand-alone application which may be either platform dependent or
platform independent. Other methods may be used to implement the user client
system 110.

[0018]  The search engine server 120 may receive a partial query from the user
client system 110, reconstruct a full query and provide search results based on the
reconstructed query. The search engine server 120 may also include a web server
that delivers Web pages that may include the search results to browsers (and other
files to applications) via the HTTP protocol. The search engine server 120 may
include a database 130 for storing the information to be search. The database 130
may also include search query statistics such as an index of all submitted queries,
the number of times a particular query was submitted, and the like. Moreover,
although figuratively attached to search engine server 120, database 130 may, in
practice, distribute user-specific data elements (such as user preferences) to the
user client system 110.

[0019] FIG. 2 is a flow chart of an exemplary method for providing search
results to a user based on a partial query. Initially, the user may submit a partial
query which is received at 210. As used herein, the term “partial search query” or
“partial query” means any abbreviated or incomplete search query such that the
submitted query is not fully representative of the entire search query desired by the
user. In other words, partial search queries are shorthand ways of expressing
typical search queries. For example, a partial query “a i” may be used to represent
the full search queries “American Idol™” or “auto insurance.” It should be
apparent that a full search query may be represented by a multitude of partial

search queries. As an additional example, the full query “auto insurance” may be

23 & % &

represented by the partial queries “a ins,” “auto ins,” “a insurance” and the like.

The partial search query may include a regular expression, such as the partial

2% K

query “w ¢ s[oc].*”, which may match the full queries “world cup soccer”, “world
cup schedule”, “world cup scores”, and the like.

[0020]  Next, a full query is reconstructed from the partial query at 220. For
example, the query “auto insurance” may be reconstructed from a partial query of

4
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“ai”. In order to reconstruct the full query, partial query may be interpreted in a
particular manner. The system may interpret the partial query as a series of word
separated by delimiters, such as a space character. For example, the partial query
“a i” may be interpreted as a two word query. Each word of the partial query may
be interpreted as a partial word of the full query, and the system may then
determine a full query that matches the partial words specified in the partial query.
The determined full query may be the most frequently submitted known query that
matches the partial words of the partial query in the same order, or may be
determined using any other criteria.
[0021} Optionally, alternative queries may also be determined at 230.
Alternative queries may include any query that matches the partial query but is not
selected as the reconstructed full query. For example, the partial query “b” may be
reconstructed as the query “basketball” while the query “baseball” may be
determined to be an alternative query. The alternative queries may include any
full queries that match the partial words of the partial query in a different order.
The received partial query may also be designated as an alternative query.
[0022] Finally, a search may be performed using the reconstructed query at
240, and the results may be provided to the user at 250. Optionally, the alternative
queries may also be provided to the user. For example, a list of hyperlinks may be
provided that allow the user to submit a search using the alternative query. The
list may also include the initially received partial query to allow the user to
perform a search using the original partial query. The system may limit the
number of alternative queries that are provided to the user, such as providing four
or five alternative queries.
[0023] Another exemplary architecture for providing search results is shown in
FIG. 3. The architecture 300 may include a user client system 110, a search
engine server 120, and a database 130, similar to those described above in
reference to FIG. 1. The search engine server 120 may include a query
reconstruction server 310, a query data management server 320, and a search
engine 330. The query reconstruction server 310 may reconstruct a full query
from a partial query submitted via the client system 110. The reconstructed query
5
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may then be provided to the search engine 330. The query reconstruction server
310 may also determine alternative queries and cause the alternative queries to be
provided to the user client system 110.
[0024] The query data management server 320 may analyze historic query
data. For example, the query data management server 320 may retrieve historic
query data, analyze or filter the data, and generate data structures for later use in
reconstructing the query. In one implementation, the query management may
create query indexes that are provided to the query reconstruction server 310 for
use in reconstructing the query. Other data structures may aiso be used.
[0025] A flow chart of an exemplary method for building query indexes is
shown in Fig. 4. Initially, query data may be retrieved from a database of query
data. The query data may include previously submitted queries. For example,
query data representative of previously submitted queries to the Yahoo! Search
Engine may be retrieved. The query data may also include frequency counts
representative of the number of times the query has been submitted. Alternatively,
or additionally, the query data may include weights that are calculated using the
frequency data. For example, a weight for a particular query may be calculated by
multiplying a constant value by the negative logarithm of the ratio of the
frequency for the particular query to the highest frequency for all queries. Other
methods of calculating a weight may also be used. The search query data may be
retrieved periodically, such as once a day, once a week, or the like. Optionally,
query data from multiple sources may be retrieved and consolidated by the system.
[0026] Next, the retrieved query data may be filtered. First, the most popular
queries from the retrieved queries may be selected at 420. For example, the top
million queries may be selected. Other amounts and criteria may also be used to
filter the query data. The system may also filter the query data for controversial or
objectionable queries at 430. For example, queries containing sexually explicit
terms may be removed. Misspelled queries may also be removed. Alternatively,
misspelled queries may be corrected. The system may also remove queries that
are determined to be improper for other reasons, such as non-human submitted
queries and the like. Other criteria for filtering the query data may also be used.

6
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[0027] Finally, the system may construct indexes from the filtered query data
at 440. In one implementation, the filtered queries may be split into different
groups based on number of words in the query. Indexes may then be created for
each query group. Exemplary one-word, two-word, and three-word indexes are
shown in FIGS. 5, 6, and 7, respectively, described in more detail below. The
index files may then be transmitted to the query reconstruction server 310, which
may utilize the indexes to reconstruct the partial queries.

[0028] An exemplary one-word index 500 is shown in FIG. 5. The index may
include a query 510 and a frequency 520 for each filtered query. The query may
act as a key for the index and may be represented by a hash value based on the
actual query. For example, the index may include hash values and weights for the

23 &8

single word queries “weather,” “maps,” and “game.” Assuming the system
receives a partial query of “w,” the system may determine which single word
queries match the reconstruction pattern for “w,” and select “weather” as the only
potential match. The reconstructed query “weather” may then be submitted to a
search engine. If additional matches are found, however, the system may then
select the matching query with the largest weight as the reconstructed query.
Optionally, the system may designate certain remaining matching queries as
alternative queries, and provide a list of those alternative queries to the user with
the search results.

[0029] An exemplary two-word index 600 is shown in FIG. 6. Two-word
indexes may include a set of two sub-indexes. The first sub-index, referred to
herein as the second word sub-index 625, may include a second word hash value
630 representative of all words that appear as the second word in the two word
filtered query. The second word hash value 630 may act as a key for the second
word sub-index, may also include corresponding values 640 representative of each
potential first word that precedes the second word in the filtered two-word query.
For example, the query “American Idol” may be represented as in the second word
hash as the key-value pair “idol=American,” while the queries “auto insurance”
and “health insurance” may be represented in the second word sub-index 625 as
the key-value pair of “insurance=auto,health.”

7
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[0030] Another sub-index, referred to herein as the first-word sub-index 605,
may include hash values representative of the full two-word queries 610 along
with their weight 620, similar to the one-word index described above. For
example, the system may receive a partial query “a i” and determine potential
matches from the second word sub-index of “idol,” “insurance,” and “ipod” by
retrieving each value corresponding to the matching key. Each potential two-word
query based on the partial matches may then be used to search the full query-hash
605. For example, the system may determine potential matches of “American
Idol™ ,” “auto insurance,” “health insurance,” and “Apple iPod™" based on the
second word sub-index, and also determine that “health insurance” does not match
based on the first word of the partial query “ai.” The system may also determine
a full query match by determining if the first word of the full query matches the
first partial word of the partial query. The system may then retrieve weights 620
for each matching full query 610 from the first word sub-index 605.
[0031] The system may then select the most popular query from among the
matching queries as the recoﬁstructed query, and optionally provide the remaining
matches, or a subset of those remaining matches, as alternative queries. For
instance, “Apple iPod ™" may have the largest weight and may be selected as the
reconstructed query for submission to the search engine. The results may be
provided to the user along with hyperlinks that enable the user to perform searches
on the alternative queries “American Idol ™" and “auto insurance.”
[0032] An exemplary three-word index is shown in FIG. 7. The three-word
index 700 may include three sub-indexes: a third word sub-index 745, a second
word sub-index 725, and a first word query index 705. Similar to the second word
sub-index 625 of the two-word index 600 described above, the third word sub-
indexes 745 of the three-word index 700 may include keys 750 representative of
hashed values based on the third word in the full query, and values 760
representative of list of potential second words. The second word sub-index 725
may include keys 730 representative of hashed values based on the second and
third words in the query, and values 740 representative of list of potential first
words. Finally, the first word sub-index 705 may include keys 710 representative
8
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of hashed values based on the three word query and values 720 representative of
weights associated with each query. Using the index 700 shown in FIG. 7, the
system may reconstruct the query “world cup soccer” from a partial query “w ¢ s.”
[0033] Additional indexes, such as four word or five word indexes may also be
created by the system in a similar fashion. Alternatively, or additionally, the
system may treat the last n words of queries containing more than a specified
number of words as a single word . For example, the four word query “world cup
soccer schedule” may be treated by the system as a three word query with a third
word “soccer schedule”. Because the number of such queries is small in
comparison to the one and two word queries, placing them in a single group
reduces the number of indexes which need to be managed without substantially
affecting the performance of the reconstruction process. Alternatively, or
additionally, the system may condense queries containing more than a specified
number of terms. In condensing a query, the system may remove stop words from
the query. Other methods of configuring the indexes and treating multi-word
queries may also be used.

[0034] It is therefore intended that the foregoing detailed description be
regarded as illustrative rather than limiting, and that it be understood that it is the
following claims, including all equivalents, that are intended to define the spirit

and scope of this invention.
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1. Field of the Invention

The present invention relates generally to the field of information retrieval. More
particularly, the present invention relates to information management systems and computational
linguistic systems for finding information related to a user-input query, in a collection of text-

based information sources.

2. Discussion of Related Art

In the Information Age, the ability to manage enormous volumes of information
efficiently and find needed information quickly has become a driving force in all human
endeavors. Early in the development of information management systems, the capability to
process large volumes of free-form text documents and other text-based information sources was
severely limited. Therefore information specialists developed various types of database
management systems and searching systems based on strictly controlling how data may be
received, stored, and referred to. However, as the volume and nature of the information which
must be handled by such systems has expanded, conventional database management systems
have been unable to keep pace.

In conventional database management systems, data is stored in a strictly structured
environment. Such systems may be based upon tables of records or spreadsheet models, for
example. Such systems may be flat or may be relational with respect to how records in the
database are associated with each other. However, conventional database management systems
generally require structured records in which one or more fields may be searchable, i.e. are key
fields. Furthermore, it is desirable that such key fields use terms, e.g. numbering systems, labels,
etc., in a consistent manner which facilitates searching with known query values, i.e.
combinations of numbers, labels, etc.

In order to locate information within general text-based information sources, so-called
full-text searching has developed. Full-text searching of a collection of text-based information
sources, such as English-language documents stored in a computer system, permits a user to
write a query containing terms known to be used in relevant documents. The collection of

documents is first fully indexed and the words of the documents in the index are compared with
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the query terms. In the simplest form of this type of system, an exact match between a query
term and an index entry must be found in order to identify a relevant document. Spelling errors,
word variants, etc. will tend to prevent finding all relevant documents. A technique cailed wild-
carding may be used to partially alleviate this problem, but many irrelevant documents, referred
to as “noise,” often turn up when wild-carding is used. An example of the use of wild-carding is
where a user query term includes only what the user has identified to be a word base of a relevant
term, such as “comput*” for the concept of “compute,” “computer,” “computing,”
“computation,” etc., where “*” indicates the portion of the term which has been left out.
Modern, conventional, full-text searching systems have been developed which have a
much higher level of sophistication. For example, Pinkas, G., Natural Language Full-Text
Retrieval System, Master’s Thesis, University of Jerusalem, 1985, discloses a system which
automatically expands a user’s query to include additional relevant terms in a manner more
noise-free than simple wild-carding. The Pinkas system: (1) receives a user query composed of
query-words and boolean operators; (2) expands the query linguistically, i.e. by referring to a
pre-processed database of morphological and phonetic information; (3) expands the query
associatively, i.e. by referring to a database of associated sub-queries; and (4) merges the results
of steps 2 and 3 above. Morphological expansion draws in the infix variations of the query
terms, while phonetic expansion brings in terms that may be generated by misspelled vowels
(e.g. recieve —> receive). Associative expansion draws into the query related terms as pre-defined
by the user in the form of sub-queries being associated with a specific query-word (e.g. to
associate the acronym “USA” with its full wording, one creates an association between the word
“USA” and a query applying a boolean “and” operation to the following 4 words: “United”,
“States”, “of”, “America”, restricted to a proximity of 1 word distance. Thus a comprehensive
expanded query is generated to cover the many different words that may conceptually be related
to user’s original query. Some variation in the level of morphological expansion and the level of
phonetic expansion to be performed is available to the user by selection of expansion parameters.
However, this process of morphological and phonetic expansion suffers from many

inefficiencies: it fails to recognize the fundamental differences between different “word-bases”
such as morphological stems and phonemes, therefore it misses many relevant linguistic
permutations affected by both mechanisms, and at the same time it generates a large amount of
noise, i.e. false-positives, due to the combinatorial effect of combining both mechanisms.

Moreover, this process also is fairly limited to recognizing and expanding single words, and even
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then the interaction between the associative expansion and the linguistic expansion is fairly
limited to a trivial merge of both results, having not shared a conceptual foundation that allows a
mutual feedback (e.g. the query-word “airplane” expands to (“airplane” or “airplanes” or
“aircraft™) but not to “aircrafts”.

In conventional systems, query expansion depended upon a set of linguistic rules which
were developed by an expert in the language to be processed. The set of linguistic rules was both
extensive and relatively inflexible, since as many characteristics of the input language as possible
had to be accounted for before processing any text-based information sources. Development of
the linguistic rules for each language to be processed was a very labor-intensive and time-
consuming task.

Finally, conventional systems are known which require manual indexing of text sources,
as well as which index text sources automatically. Conventional indexes simply map a word
found in the text sources to a location at which the word is found. Manual full-text indexing is
extremely time-consuming and error-prone. Keyword indexing is subjective and also somewhat

error-prone.

S ARY OF THE IN 10

Therefore, it is a general aim of the present invention to solve the problems noted above
with respect to the prior art. Aspects of the present invention solving the problems of the prior
art include at least a system, software and a method for processing information contained in a
collection of text-based information sources.

The system may include a computer or data processor and software structured as one or
more software modules, units or functions which when executed in a specified order by the
computer or data processor perform the desired information processing task. One or more
software modules, units or functions may be made available in conventional manner as either
compile-time or run-time library entries which may be referred to by a software program which
is written in a manner to be aware of such a library. The present invention further provides a
method to process query-concepts and transform them to an expanded/improved query using an
expansion matrix providing great flexibility, high accuracy and low noise output.

According to one aspect of the invention, there may be provided a text-based information
processing system, comprising an automatic linguistic knowledge base generator having an input

receiving a collection of text-based information sources and which produces a linguistic
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knowledge base; an index generator having inputs receiving a collection of text-based
information sources and the linguistic knowledge base and which produces an index of the
received text-based information and further which updates the linguistic knowledge base to
reflect the inputs to the index generator and maintain correlation between the index and the
linguistic knowledge base; a query processor having inputs receiving a query composed by an
operator, the linguistic knowledge base, the index and a thesaurus and which produces a list of
locations in the collection of text-based information sources relevant to the query. The text-
based information processing system may be subject to numerous modifications and variations.
For example, the automatic linguistic knowledge base generator, the automatic index generator
and the query processor may be embodied in various ways.

In accordance with another aspect of the invention, in a text-based information processing
system, an automatic linguistic knowledge base generator may comprise a parser, receiving an
input stream of terms and producing individual terms; a language recognizer connected to
receive the individual terms from the parser and which produces an output indicative of a
language to which each individual term belongs; a normalizer connected to receive the individual
terms and further to receive linguistic rules for the language indicated by the output of the
language recognizer and producing normalized terms; and a linguistic expander connected to
receive the legal individual terms and producing entries stored in the linguistic knowledge base.

In accordance with yet another aspect of the invention, in a text-based information
processing system, an automatic indexer may comprise a parser, receiving an input stream of
terms and producing individual terms; a language recognizer connected to receive the individual
terms from the parser and which produces an output indicative of a language to which each
individual term belongs; a normalizer connected to receive the individual terms and further to
receive linguistic rules for the language indicated by the output of the language recognizer and
producing normalized terms; and an index entry generator connected to receive the legal
individual terms and producing entries stored in the index when the terms have not previously
been indexed and modifying an existing index entry when the terms have previously been
indexed.

Finally, in accordance with yet another aspect of the invention, in a text-based
information processing system, an expansion unit for expanding terms in a language may
comprise an associative expander having an input receiving a term and having an output

representing the term and at least one associated term found by the associated expander making
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reference to a thesaurus; and a linguistic expander having an input connected to the output of the
associative expander and having an output representing the input of the linguistic expander and
at least one term linguistically related to the input of the linguistic expander and found by
reference to a linguistic knowledge base for the language.

The normalizers recited above may be constructed of two units. The first normalizer unit
may be connected to receive the individual terms and the linguistic rules and producing terms
from which iliegal characters have been removed; and the second normalizer unit may then be
connected to receive the terms from which illegal characters have been removed and the
linguistic rules and which produces normalized terms including word stems found by applying
the linguistic rules to the terms from which illegal characters have been removed.

The present invention will be better understood by reading the Detailed Description of at

least one illustrative embodiment of the invention, in connection with the attached drawing.

B F C TION OF THE D N

In the drawings, in which like reference designations indicate like elements,

Fig. 1 is a schematic block diagram of a computer or data processing system on which the
present invention may be practiced;

Fig. 2 is a schematic block diagram of the memory of Fig. 1;

Fig. 3 is a flow chart of automatic linguistic knowledge base generation;

Fig. 4 is a flow chart of automatic index generation;

Fig. 5 is a flow chart of query expansion; and

Fig. 6 is a flow chart of an information retrieval system including the features illustrated

in Figs. 3-5.

DET DESC
In order to better understand the following detailed description, reference should be made
to the following definitions. In this discussion a “language” is considered to be any organized
system of tokens, which have symbolic meaning. For convenience, the tokens are referred to
hereinafter as “words” or “terms,” since the most common types of languages dealt with by text-
based information systems are natural human languages composed of words or combinations of
words, i.e. terms, which are understood to have specific meanings by humans. Thus, the terms

“words™ and “terms” are intended to encompass word phrases in those instances where a word
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phrase may in fact be a token having a meaning independent of its sub-units, keywords in those
instances where a word or word-phrase has a specific context/importance, and artificial words
such as acronyms and short-cuts. A “word base” is the base portion of a word which remains
after removing all prefixes and suffixes of the word which modify the meaning or part of speech
of the word root appropriately for the context in which the word may be used. The term
“thesaurus” as used herein refers to a database of terms, words and/or word bases, in which each
term, word or word base is associated in the database with other terms, words and word bases
having a defined relationship such as morphological proximity, phonetic similarity, similar
meaning (synonyms), nearly opposite meaning (antonyms), broader meaning, narrower meaning,
related term in a specific context, etc. The database may be navigated or searched on the basis of
the terms, words and/or word bases stored therein.

Languages considered here have known linguistic rules for the morphological and
phonetic variations which words may undergo. For example, the morphological rules of a
language may define how a plural is formed from a singular noun, by changing the shape of the
word, i.e. adding a final “s” in English, while the phonetic rules may represent the common
variations in spelling resulting from user spelling errors. A table, file or database may be used by
a software program to holid a list of such linguistic rules.

Generally, languages also include words which do not follow the linguistic rules of the
language. For example, the English language morphological rule for generating the past tense of
a verb does not apply to the verb “to go,” which becomes “went” rather than the nonsensical
“goed.” Therefore, exceptions to the rules may be held by a software program in a table of
exceptions, so that words which do not obey the rules may be handled as accurately as words
which do obey the rules. In the context of the present invention, a “linguistic knowledge base” is
developed by applying the linguistic rules and the one or more tables of exceptions or irregular
forms to a large body of textual information to produce an efficient, adaptable and flexible
representation of the variations of word bases which produce meaning, particularly in natural
languages, but also in language generally. The “linguistic knowledge base” is a table, list or
database of word bases and related words. Related words are those words which when analyzed
under the linguistic rules for the language are determined to have the same word base.

The present invention is constructed in the context of computer systems and data
processing systems. An overview of such systems is given in connection with the block diagram

of Fig. 1. A computer system or data processing system generally includes a processor 101, a
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memory 103, one or more input devices 105, and one or more output devices 107, all
interconnected through an i;lterconnection mechanism 109. Many variations of this basic plan
are possible. For example, viable systems may lack input devices 105 and output devices 107,
communicating entirely through interactions with the memory 103 by external devices (not
shown). Also, distributed computer systems and data processing systems are contemplated as
falling within this basic plan. The interconnection mechanism 109 may be an internal system
bus of a personal computer or may be the Internet, through which a processor 101 interacts with
a database stored on a remote memory 103. Other variations will be evident to those skilled in
this art.

Memory 103 may be classified into two categories useful to this discussion, long term
memory {(also called non-volatile memory), and short term memory (also called volatile
memory). These two types of memory are often both used in computer systems and data
processing systems, as shown in Fig. 2. Volatile memory 201 such as integrated circuit random
access memory (RAM) is often used in close physical proximity to the processor 101 because the
technologies in which such volatile memory 201 is most readily realized produce fast access
times, such as are desirable to support fast processors 101. Non-volatile memory 203 is often
used to store massive quantities of data for longer periods of time because it can be more cheaply
constructed than volatile memory of a similar capacity. Non-volatile memory 203 is often
implemented as magnetic or optical disk or tape storage units, which provide a further advantage
of data and software program interchange between different computer or data processing
systems. As such, non-volatile memory 203 may be a software product disk on which are
recorded signals representing instructions, which when executed by a processor 101 cause the
computer or data processing system to perform a special purpose function. Software embodying
aspects of the present invention may be recorded on such a non-volatile memory 203 for
distribution by a manufacturer, for archival purposes, for access through a volatile memory 201
by a processor 101, etc.

In accordance with various aspects of the present invention, there may be constructed a
system for searching through and locating information in a collection of text-based information
sources. In accordance with various aspects of the invention, a linguistic knowledge base is first
generated. Then, the collection of text-based information sources is indexed. A user next inputs

a query defining the information sought. The query is expanded according to selected
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associative and linguistic rules, using a thesaurus and the linguistic knowledge base. Finally,
information is identified which matches the various expanded query terms.

The thesaurus, linguistic knowledge base and index may be stored in one or more
computer files to which the system has access through memory 103.

The aspects of the invention connected with automatic generation of the linguistic
knowledge base, automatic generation of the index and query expansion are next described in
detail.

. Automatic Generati Linguistic W B

According to one aspect of the invention, software as shown in Fig. 3 is provided which
when executed by a suitable data processing system will automatically generate the linguistic
knowledge base from an input body of text based information sources. For example, according
to this aspect of the invention, a collection of English language documents may be processed to
generate an English language linguistic knowledge base.

A small set of linguistic rules 301, including a list of exceptions 302 to the linguistic rules
for a language, e.g. English, is first generated by statistical analysis of a large body of text based

information. This small set of rules includes:

. a list of irregular words and word bases in the language, i.e. the list of exceptions noted
above;
. a word normalization table specifying legal characters in the language, i.e. the alphabet of

the language, and legal character positions in the language, e.g. special rules concerning
characters which can only appear at specific locations within a word;
. a prefix and suffix list specifying legal prefixes and legal suffixes in the language; and
. letter-to-sound rules for both ordinary words and proper names in the language.
This set of rules 301, including the list of exceptions 302, is then used to analyze a body of text
based information sources 303, to generate a linguistic knowledge base 305 specifically adapted
from the body of text based information sources 303. The body of sources 303 may be selected
to be sources from a particular field of endeavor in which future queries are expected to be made,
for example. This will result in a linguistic knowledge base better able to cope with the specifics
of that particular field of endeavor. The body of sources 303 from which the linguistic
knowledge base 305 is derived may not be the same body of sources which is ultimately to be

searched. However, automatically generating the linguistic knowledge base 305 from the body
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of sources to be searched has the advantage that the linguistic knowledge base 305 so produced is
particularly well adapted to the body of sources to be searched.

Automatic generation of the linguistic knowledge base 305 proceeds as follows. The
body of text based information sources 303 forms an input stream of text 304 to the system. This
input stream 304 is first parsed into words and terms 307 in accordance with either fixed word
recognition rules or word recognition rules specific to one or more languages. The language of
each of the words parsed from the input stream is then recognized 309. Once the language of a
word has been recognized the word may be normalized 311 according to the linguistic rules 301
for the language. lrregular words may also be recognized at this point, since known irregular
words are already in the list of irregular words 302 and hence need no further processing. The
system may also identify as potential new irregular words, those words meeting some rule-based
criteria. Those previously unknown irregular words may be identified to a human operator for a
determination of whether they should be added to the list of irregular words. Regular words are
linguistically expanded 313 before being added to the linguistic knowledge base 305 such that
word bases are stored in the linguistic knowledge base 305 along with a list of related words
from the body of sources 303. Linguistic expansion 313 is discussed in greater detail below.

The step of parsing 307 the input stream 304 into sentences and words takes place
according to the following pseudo-code:

Load segmentation rules;
segment input stream into sentences and words using segmentation
rules;

for each sentence

{

for each word

{
if language not explicitly specified, identify

word’s language

end if;
normalize word;
return word and word’s coordinates;
return rest of input stream;

} next word;

} next sentence.

Normalization is performed as follows. Normalization identifies and removes garbage characters

from the words of the input stream 304,
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For each character of an input word

{

if the character is illegal

{
}

else

{

set normalization status according to the character;

translate the character to the internal alphabet;
add the translated character to the output word;

}

} next character.

Finally, new keys are added to the linguistic knowledge base 305 by the following procedure.

If language not explicitly specified
identify the language of the input word;
for each recognition type
{
analyze word according to recognition type and level;
search for analysis results in key table;
if result is found in key table

{
}

else

{

next recognition type;

insert key and word intoc table;
if key has a legal sub-key

{

}
}

} next recognition type.

activate linguistic correction mechanism;

Two useful recognition types subject to analysis as indicated in the above pseudocode are
morphological and phonological. The morphological analyzer of the described embodiment
functions in accordance with the following procedure. The morphological analyzer receives a

list of valid prefixes and suffixes in the language identified for the input word.
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Start at end of word;
strip next substring from end;
for each substring of word
{ /* search for prefix*/
if substring is found to be a prefix in the identified
language
{

strip prefix - create initial stem;

/* search for suffix */

start at beginning of stem;

strip next substring from beginning of stem;
for each substring of stem

{
if substring is found to be a suffix
{
strip suffix - create stem;
return stem;
} endif;
} next substring;
} endif;

} next substring.

The phonetic analyzer converts each word into a phonological representation of the word on the
basis of letter to sound rules. Words having similar or same phonological representations may be
considered to be related by their phonetic morphology.

‘When the above processes have been completed for the body of text based information
sources 303 initially presented, a linguistic knowledge base 305 for the languages of the text in
the body of sources 303 will have been automatically generated. When new text based
information sources are added to the system, they are also processed as above. Thus, new
sources increase the knowledge and accuracy of the linguistic knowledge base 305 through the
addition of new information to the linguistic knowledge base 305, as well as through the
linguistic correction mechanism which corrects the contents of individual entries in the linguistic
knowledge base 305 according to new informatiocn. The learning procedure which embodies the

linguistic correction mechanism is as follows.
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Open a new table entry for a new correct key;

get the list of words in the body of a previous key entry;
for each word

{

re-analyze word;
if analysis results match the new correct key

{

delete word from body cf previous key entry;
add word to body of new correct key entry;

}

} next word;
if previous key entry is empty
delete previous key entry.

When the system detects inconsistencies between the contents of the linguistic knowledge base
305 and a newly presented text source, the affected word base and list of related words may be
automatically, or at the direction of a human operator, reanalyzed and updated in accordance
with the newly presented information and the above procedure. Thus, the system constantly
learns about each language processed and updates the affected linguistic knowledge bases.

. Aut i ti th X e wi inguisti W e

In addition to the linguistic knowledge base 305, the retrieval system according to
another aspect of the present invention shown in Fig. 4 automatically generates an index 401,
whereby text based information may be found by reference to the index 401. Automatic
generation of the index 401 is accompanied by updating of the linguistic knowledge base 305, so
that the contents of the linguistic knowledge base 305 reflects the relevant terms contained in the
body of text based information sources 303 and is thus correlated with the index 401. The index
401 simply relates words actually found in the body of text based information sources 303 to
locations within the body of sources 303. It is preferred that the location be defined
hierarchically. For example, the location may be represented hierarchically by a document
number, section number, sentence number and position number. Other hierarchical location
identification schemes may be used, as seen fit by those skilled in this art.

In accordance with a preferred embodiment of the invention, the index 401 is assisted by
the linguistic knowledge base 305. The index 401 includes only words and terms actually
occurring in the text-based information sources 303. The linguistic knowledge base 305 relates
word bases derived from the words actually occurring in the text-based information sources 303

to lists of related words. During retrieval, which is explained below, the system retrieves an
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entry from the linguistic knowledge base 305 which is then used to reference one or more index
entries.

Automatic generation of the index 401 proceeds as follows. The body of text based
information sources 303 forms an input stream of text 304 to the indexing subsystem. This input
stream 304 is first parsed into words and terms 307 in accordance with the word recognition
rules. The language of each of the words parsed from the input stream is then recognized 309.
Once the language of a word has been recognized 309 the word may be normalized 311
according to the linguistic rules 301 for the language. An index entry is then generated 403 for
each new normalized word. If the normalized word already has an entry in the index 401, then
the location of the current occurrence of the word is added to the previous entry.

At substantially the same time as the above process, the linguistic knowledge base 305 is
continuously kept correlated with new and modified entries produced in index 401. Each
normalized word is reduced to its word base 405 in accordance with the linguistic rules of the
language of the word. The word base and related word is then added to the linguistic knowledge
base file 407, if not already present. The user may also specify that related words include
various types of expansions of the word bases. If expansions are included, expansion of the word
base is performed before storing the word base and related words in the linguistic knowledge
base file 305. When indexing of a body of text based information sources 303 is complete, the
linguistic knowledge base 305 is correlated with the index 401 and reflects the relevant terms
contained in the body of text based information sources 303.

I._Qu ansi

Query expansion is performed in accordance with a third aspect of the invention, shown
in Fig. 5. Since a query may contain more than one word or term, word recognition is first
performed as above.

The words and terms identified by the word recognition task may further be normalized.
That is, they may be converted to a base form, if desired. By making reference to a thesaurus
and linguistic rules, spelling errors may be removed, different lexical forms of acronyms and
short-cuts may be recognized, etc.

Each recognized word in the query may then be expanded using a 2D expansion matrix.
The 2D expansion matrix is one way of defining the expansion space in which an input word
may be represented. The dimensions of this space are associative and linguistic. The associative

dimension is based upon the meaning of words/word-bases in the language to be processed. In
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the described embodiment of the invention, the associative dimension is defined by one or more
thesauri 501 relating words and terms to their synonyms, broader terms, narrower terms and
other relations. Each thesaurus 501 includes a database of terms along with conceptually related
terms. The thesaurus is searchable by term. Thus, each thesaurus entry contains an entry key
which is a list of searchable terms. Each entry key has associated therewith one or more terms
conceptually related to the entry key, such as synonyms, broader terms, narrower terms,
associated terms, antonyms, etc. The inclusion of any one or more categories of association is
optional. Furthermore, each entry term may optionally have associated therewith a conventional
dictionary definition and usage guide, as well as a query string into which the entry key may be
translated when required. Thus, the thesaurus is a list of entries, wherein each entry has a
structure substantially as follows:
. KEYWORD: (in the form of natural language phrase or term) Used as an entry key.
. DESCRIPTION (optional): A description of keyword meaning and usage (as in
encyclopedic dictionaries).
. QUERY: A complete query statement in an underlying full-text query language that the
keyword is translated to when required (optional). (E.g., KEYWORD “USA” - QUERY
“United AND States AND of AND America™.) If a translation of the keyword to a

complete query statement is not supplied explicitly, a default translation is applied to the

keyword.
. RELATIONS
. SYNONYMS: A list of keywords synonymous with the KEYWORD that
comprise a concept or descriptor.
. BROADER TERMS
. NARROWER TERMS
. ASSOCIATIONS
. OTHER

All of these features may be used by an operator to determine whether associative expansion is
having a desired effect.

The linguistic dimension of this expansion space is based upon the linguistic knowledge
base 305 of the language to be processed. As discussed above, the linguistic knowledge base is
built automatically from the actual corpora of the text-based information sources, independent of

manually crafted linguistic dictionaries, and not being restricted to “legal” or “proper” words. In
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this embodiment of the invention, linguistic expansion grammars of morphology and phonetics
are supported.

The expansion task performs 2D expansion in substantially two main steps. First an
associative expansion is performed at step 503, in which each input word of an input query 505
is expanded to a list of words 507 including words having defined relations to the input word.
The associated words are found by making reference to the thesaurus 501. This expanded list of
words 507 becomes the input on which linguistic expansion 509 is performed in both the
morphological and phonetic dimensions, simultaneously. The morphological and phonetic
expansion is controlled by making reference to the linguistic knowledge base 305. The linguistic
expansion 509 may be controlled by expansion parameters 511 supplied by the user to include
varying degrees of morphological expansion and phonetic expansion, ranging for both
dimensions from no expansion in that dimension to full expansion in that dimension. By
performing the morphological and phonetic expansions as a single, linguistic expansion step 509,
expansion strategies for morphology and phonetics may be intelligently related. The
relationships between the expansion dimensions are defined in the linguistic knowledge base 305
for the language. Thus, a rule for morphological expansion may define a morphological
variation which changes depending upon the phonetic properties of the input word or the
expanded result. As a result, less noise is generated in the expanded output because relating the
morphological and phonetic dimensions as a single linguistic plane eliminates morphological
variants which are phonetically unacceptable under the totality of the linguistic rules, and vice

versa.
V. m Text Retri tem

It can now be seen that using the software described above a retrieval system may be
constructed as shown in Fig. 6, which can perform efficient and accurate location of information
within a collection of text-based information sources. Briefly, such a system is given access to
one or more collections of text-based information sources 303a and 303b. At least one group of
text-based information sources 303a is supplied to automatic linguistic knowledge base
generating software 601, which generates the linguistic knowledge base 305 as described above.
Text-based information sources 303b are provided to an indexing subsystem 603 which creates
an index 401 of words in the text-based information sources 303b, in which each entry in the
index 401 defines a relationship between a word and the location of the word in the collection, as

described above. It is preferred that the index 401 be generated using normalized words in one
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or more languages for which the system has a thesaurus 501 and a linguistic knowledge base

305. The indexing subsystem 603 may include a module to recognize words having forms which

conform to one of the languages supported by the system and may further include an appropriate

normalizing module for each language supported by the system. Words are normalized in their

language as discussed above, to reduce the number of anomalous entries appearing in the index

401. The system further receives a user query 505 in the form of one or more words expressive

of the information sought by the user. The query words are expanded 605 using a 2D expansion

matrix, as discussed above. The query is first associatively expanded to include words related to

the original query words by reference to the thesaurus appropriate for the language of the query

words. The associatively expanded query is then linguistically expanded in both the

morphological and phonetic dimensions, simultaneously. The degree of expansion in each

dimension is specified by the user, by parameters 511 supplied with the query. The degree of

expansion may be specified by the user, for example, by attaching a checklist of expansion

parameters 511 to each query term. Finally, the terms of the fully expanded query 607 are

compared 609 with the entries in the index 401 to find relevant locations 611 within the

collection of text-based information sources 303b.

Relevant locations 611 in the collection of text-based information sources 303b do not

necessarily contain any of the original query terms. By the processing described above, the

locations found 611 will contain one of the original query terms or a related term produced by

the associative and linguistic expansion processes. The locations found 611 will not include

many “noise” locations because the linguistic expansion process is performed as described above

in a manner in which the morphological and phonetic linguistic rules are applied simultaneously

in a synergistic manner that avoids the problem of applying a morphological rule to generate a

phonetically nonsensical result or vice versa.

In a system such as described above, the text-based information sources may be text

documents stored on a computer system. In this case, it may be convenient for the indexing

system to hierarchically refer to locations by document number, section number, sentence

number and position with the sentence. Furthermore, freely formatted text documents may be

processed by the above-described system. There is no need to structure the documents a

particular way or to manually produce classifications or keywords, as done in some prior art

systems, because the present system indexes words and manipulates queries according to the

rules of the language in which the words occur.
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If it is desired that a phrase be treated as a single word or term in a particular language,
then that phrase may be so defined as a conceptual entity in a thesaurus. In all other respects, the
phrase so defined as a word is treated simply as a word in the language. However, it is
unnecessary to declare a long list of accepted keywords because the process of indexing and
query expansion generates accurate, relatively noise-free matches for user queries reasonably
expressive of the information sought.

Having thus described at least one illustrative embodiment of the invention, various
alterations, modifications, and improvements will readily occur to those skilled in the art, Such
alterations, modifications and improvements are intended to be within the spirit and scope of the
invention. Accordingly, the foregoing description is by way of example only and is not intended

as limiting. The invention is limited only as defined in the following claims and the equivalents

thereto.
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CLAIMS

1. A text-based information processing system, comprising:

an automatic linguistic knowledge base generator having an input receiving a collection
of text-based information sources and which produces a linguistic knowledge base;

an index generator having inputs receiving a collection of text-based information sources
and the linguistic knowledge base and which produces an index of the received text-based
information and further which updates the linguistic knowledge base to reflect the inputs to the
index generator and maintain correlation between the index and the linguistic knowledge base;
and

a query processor having inputs receiving a query composed by an operator, the linguistic
knowledge base, the index and a thesaurus and which produces a list of locations in the

collection of text-based information sources relevant to the query.

2. In a text-based information processing system, an automatic linguistic knowledge base
generator, comprising:

a parser, receiving an input stream of terms and producing individual terms;

a language recognizer connected to receive the individual terms from the parser and
which produces an output indicative of a language to which each individual term belongs;

a normalizer connected to receive the individual terms and further connected to receive
linguistic rules for the language indicated by the output of the language recognizer and producing

normalized terms; and

a linguistic expander connected to receive the normalized terms and producing entries

stored in the linguistic knowledge base.

3. The system of claim 2, wherein the normalizer further comprises:

a first normalizer unit connected to receive the individual terms and the linguistic rules
and producing terms from which illegal characters have been removed; and

a second normalizer unit connected to receive the terms from which illegal characters
have been removed and the linguistic rules and which produces normalized terms including word

stems found by applying the linguistic rules to the terms from which illegal characters have been

removed.
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4. In atext-based information processing system, an automatic indexer, comprising:

a parser, receiving an input stream of terms and producing individual terms;

a language recognizer connected to receive the individual terms from the parser and
which produces an output indicative of a language to which each individual term belongs;

a normalizer connected to receive the individual terms and further connected to receive
linguistic rules for the language indicated by the output of the language recognizer and producing
normalized terms; and

an index generator having inputs receiving a collection of text-based information sources
and the linguistic knowledge base and which produces an index of the received text-based
information and further which updates the linguistic knowledge base to reflect the inputs to the

index generator and maintain correlation between the index and the linguistic knowledge base.

5. The system of claim 4, wherein the normalizer further comprises:

a first normalizer unit connected to receive the individual terms and the linguistic ruies
and producing terms from which illegal characters have been removed; and

a second normalizer unit connected to receive the terms from which illegal characters
have been removed and the linguistic rules and which produces normalized terms including word
stems found by applying the linguistic rules to the terms from which illegal characters have been

removed.

6. In a text-based information processing system, an expansion unit for expanding terms
in a language, comprising:

an associative expander having an input receiving a term and having an output
representing the term and at least one associated term found by the associated expander making
reference to a thesaurus; and

a linguistic expander having an input connected to the output of the associative expander
and having an output representing the input of the linguistic expander and at least one term

linguistically related to the input of the linguistic
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and any patent application processing fees under 37 CFR § 1.17 associated with this paper (including any
extension fee required to ensure that this paper is timely filed), or to credit any overpayment, to Deposit
Account No. 23-1925.

Respectfully submitted,

April 14, 2008 /John G. Rauch/

Date John G. Rauch (Reg. No. 37,218)
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DETAILED ACTION

1. This is in response to an application filed on August 10, 2006 in which claims 1-20 are
presented for examination.

Information Disclosure Statement
2. The information disclosure statement (IDS) submitted on April 14, 2008 have been
considered and entered into record. The submission is in compliance with the provisions of 37
CFR 1.97. Accordingly, the information disclosure statement is being considered by the
examiner.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by another filed in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 351(a) shall have the etfects for purposes of this

subsection of an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

3. Claims 1-20 are rejected under 35 U.S.C. 102(¢) as being anticipated by Gibbs (US
2006/0106769 Al).
Regarding claim 1, Gibbs discloses a method for providing search results to a user,
comprising:
- receiving a first set of information indicative of a partial query (paragraphs
[0035]-[0040] and [0066], ¢.g.” partial input” corresponding to the claimed

“partial query”, Gibbs);
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- determining a full query based on the partial query (paragraphs [0044]1-[0047],
e.g. “predicted search queries”™)

- submitting the full query to a search engine (Figs.2-3; paragraphs [0033] and
[0044]-[0045]);

- receiving results from the search engine (Figs.2-3; paragraphs [0033] and
[0044]-[0045]); and

- presenting the results to the user (Figs.2-3; paragraphs [0033] and [0044]-
[0045]).

Regarding claim 2, Gibbs discloses determining an alternative query based on the partial
query (paragraphs [0033] and [0044]-[0045]).

Regarding claim 3, Gibbs discloses presenting the alternative (paragraphs [0021] and
[0044]-[0045], e.g. “predicted queries” corresponding to the claimed “alternative query”) query
to the user.

Regarding claim 4 Gibbs discloses where the alternative query is presented as a hyperlink
([0040]-[00447).

Regarding claim 5, Gibbs discloses where the selection of the alternative query hyperlink
causes the alternative query to be submitted to the search engine ([0021] and [0044]-[0045]).

Regarding claim 6, Gibbs discloses presenting the partial query to the user (Fig.1; [0021]
and [0044]-[0045]).

Regarding claim 7, Gibbs discloses where the partial query is presented as a hyperlink

([0040]-[00441]).
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Regarding claim 8, Gibbs discloses where selection of the partial query hyperlink causes
the partial query to be submitted to the search engine ([0040]-[0044]).
Regarding claim 9, Gibbs discloses a method for determining a full query based on a
partial query, the method comprising:
- receiving a first set of information indicative of a partial query (paragraphs
[0035]-[0040] and [0066], ¢.g.” partial input” corresponding to the claimed
“partial query”, Gibbs);

- comparing the partial query to an index of known search queries to determine
matching known queries (paragraphs [0030] and [0040]-[0044]);

- determining a full query by selecting at least one of the matching known queries
(Figs.2-3; paragraphs [0033] and [0044]-[0045]).

Regarding claim 10, Gibbs discloses wherein the index includes weights for each of the
known search queries (paragraphs [0033] and [0040]-[0045]).

Regarding claim 11, Gibbs discloses where the determining the full query further
comprises selecting the matching known query with the largest weight (paragraphs [0044]-
[0045] and [0066]).

Regarding claim 12, Gibbs discloses building the index by retrieving information
indicative of previously submitted search queries (paragraphs [0033] and [0040]-[0045]).

Regarding claim 13, Gibbs discloses where the building the index further comprises

removing misspelled queries from the retrieved information (paragraph [0050]).
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Regarding claim 14, Gibbs discloses where the building the index further comprises
removing queries including controversial terms from the retrieved information (paragraph
[0050]).

Regarding claim 15, Gibbs discloses a system for providing search results to a user,
comprising:

- a query reconstruction server operable to (Fig.2):

- receive a first set of information indicative of a partial query (paragraphs [0035]-

[0040] and [0066], e.g.” partial input” corresponding to the claimed “partial
query”, Gibbs);

- determine a full query based on the partial query (Figs.2-3; paragraphs [0033]

and [0044]-[0045]); and

- submit the full query to a search engine (Figs.2-3; paragraphs [0033] and

[0044]-[0045]);
- web server operable to receiving results from the search engine and presenting
the results to the user (Figs.2-3; paragraphs [0033] and [0044]-[0045]).

Regarding claim 16, Gibbs discloses where the query reconstruction server and the web
server are different (paragraphs [0035]-[0040] and [0066]).

Regarding claim 17, Gibbs discloses a query data management server operable to:
retrieve historical query data including information relating to a plurality of previously submitted
search queries; build an index of known search queries based on the historical query data; and
provide the index to the query reconstruction server, and where the query reconstruction server is

further operable to determine the full query by comparing the partial query to the index of known
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search queries to determine matching known queries and determining a full query by selecting at
least one of the matching known queries (paragraphs [0044]-[0050] and [0066]).

Regarding claim 18, Gibbs discloses where the index includes weight information for the
plurality of previously submitted search queries, and where the query reconstruction server
determines the full query based on the weight information (paragraphs [0044]-[0045] and
[0066]).

Regarding claim 19, Gibbs discloses where the query reconstruction server is further
operable to determine alternative queries based on the partial query, and where the web server is
further operable to present the alternative queries to the user as hyperlinks and where the
selection of the alternative query hyperlink causes the alternative query to be submitted to the
search engine (paragraphs [0044]-[0045] and [0066]).

Regarding claim 20, Gibbs discloses where the web server is further operable to present
the partial query to the user as a hyperlink and where selection of the partial query hyperlink

causes the partial query to be submitted to the search engine (paragraphs [0044]-[0045] and

[0066]).

Conclusion
4. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

1. Kamvar et al. (US 2005/0283468 A1) disclose anticipated query generation and
processing in a search engine.
2. Venkataraman et al. (US 2008/0114743 A1) disclose method and system for

incrementally selecting and providing relevant search engines in response to a user query.
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Forstall et al. (US 2006/0206454 A1) disclose immediate search feedback.

Nayak et al. (US 2005/0222975 A1) disclose integrated full text search system and
method.

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HANH B. THAI whose telephone number is (571)272-4029. The
examiner can normally be reached on Mon-Thur (7:00AM - 4:30 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, sce http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Hanh B Thai
Examiner
Art Unit 2163
June 9, 2008
/don wong/

Supervisory Patent Examiner, Art Unit 2163
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CERTIFICATE OF ELECTRONIC FILING
| hereby certify that this correspondence is being filed electronically with the U.S. Patent

and Trademark Office on the below date:
Date ___September 17, 2008 Name: _John G. Rauch Signature: /John G. Rauch/

Our Case No. 12729/180
Client ref. Y01651US01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: )
)
Deepa Joshi )
. ) Examiner: Thai, Hanh B.
Serial No. 11/502,202 )
o )  Group Art Unit No. 2163
Filing Date: August 10, 2006 )
) Confirmation No. 7444
For METHOD AND APPARATUS FOR )
RECONSTRUCTING A SEARCH )
QUERY
AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action dated June 17, 2008, please amend the application as
follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.

Remarks begin on page 6 of this paper.
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Amendment dated: September 17, 2008
Reply to office action dated: June 17, 2008

Amendments to the Claims

Please amend claims 1, 6, 9 and 15 as shown below.

Please cancel claims 10 and 11.

Listing of Claims

This listing of claims will replace all prior versions and listings of claims in the

application:

1. (Currently amended) A method for providing search results to a user, comprising:

receiving at a server a partial query submitted at a remote user client system by a user

seeking search results matching the submitted partial query afirstset-of
ik  onindicat ¢ ol :

determining a full query based on the partial query;

submitting the full query to a search engine;

receiving results from the search engine that match the partial query submitted by the

user; and

presenting the results to the user.

2. (Original) The method of claim 1, further comprising determining an alternative

query based on the partial query.

3. (Original) The method of claim 2, further comprising presenting the alternative query

to the user.

4. (Original) The method of claim 3, where the alternative query is presented as a

hyperlink.

5. (Original) The method of claim 4, where the selection of the alternative query

hyperlink causes the alternative query to be submitted to the search engine.

American Airlines/Hilton, Ex. 1005, p.83
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Application no. 11/502,202
Amendment dated: September 17, 2008
Reply to office action dated: June 17, 2008

6. (Currently amended) The method of claim 1, further comprising presenting present
the partial query to the user.

7. (Original) The method of claim 6, where the partial query is presented as a hyperlink

8. (Original) The method of claim 7, where selection of the partial query hyperlink

causes the partial query to be submitted to the search engine

9. (Currently amended) A method for determining a full query based on a partial query,

the method comprising:

receiving at a server a partial query submitted at a remote user client system by a user

seeking search results matching the submitted partial query a-first-set-of
- onindicati : ial :

comparing the partial query to an index of known search queries to determine matching

known queries, the index including weights for each of the known search queries;

determining a full query by selecting at least one of the matching known queries

including the matching known query with the largest weight.
10. (Cancelled)

11. (Cancelled)

12. (Original) The method of claim 9, further comprising:
building the index by retrieving information indicative of previously submitted search

queries.

13. (Original) The method of claim 12, where the building the index further comprises

removing misspelled queries from the retrieved information.
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14. (Original) The method of claim 12, where the building the index further comprises

removing queries including controversial terms from the retrieved information.

15. (Currently amended) A system for providing search results to a user, comprising:
a query reconstruction server operable to:

receive at the query reconstruction server a partial query submitted at a remote

user client system by a user seeking search results matching the submitted

partial query a-first-setofinformation-indicative-ofa-partial-query;

determine a full query based on the partial query; and

submit the full query to a search engine;

a web server operable to reeeiving receive results matching the submitted partial query

from the search engine and present presenting the results to the user.

16. (Original) The system of claim 15, where the query reconstruction server and the

web server are different.

17. (Original) The system of claim 15, further comprising:
a query data management server operable to:
retrieve historical query data including information relating to a plurality of
previously submitted search queries;
Build an index of known search queries based on the historical query data; and
provide the index to the query reconstruction server, and
where the query reconstruction server is further operable to determine the full
query by comparing the partial query to the index of known search queries
to determine matching known queries and determining a full query by

selecting at least one of the matching known queries.

18. (Original) The system of claim 17, where the index includes weight information for
the plurality of previously submitted search queries, and where the query reconstruction server

determines the full query based on the weight information.
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19. (Original) The system of claim 15, where the query reconstruction server is further
operable to determine alternative queries based on the partial query, and where the web server is
further operable to present the alternative queries to the user as hyperlinks and where the
selection of the alternative query hyperlink causes the alternative query to be submitted to the

search engine.

20. (Original) The system of claim 15, where the web server is further operable to
present the partial query to the user as a hyperlink and where selection of the partial query

hyperlink causes the partial query to be submitted to the search engine.
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REMARKS
Claims 1-9 and 12-20 are pending in the application. By this paper, claims 1, 6,9 and 15
have been amended and claims 10 and 11 have been cancelled. Reconsideration and allowance

of claims 1-9 and 12-20 are respectfully requested.

Claims 1-20 stand rejected under 35 U.S.C. 102(e) as being anticipated by US patent
publication number 2006/0106769 to Gibbs (“Gibbs™). Independent claims 1, 9 and 15 have
been amended to more clearly define the invention defined by these claims over Gibbs.

The present invention relates to system and method for reconstructing a search query
when only a partial search query has been received at the searching apparatus. ‘A user may
intend to search for a search term such as “Apple iPod” but will in fact enter and submit the
partial search “a i” instead. This received partial search may represent a large number of actually
intended searches submitted by the user.

Consider claim 1. A method for providing search results includes receiving a partial
query submitted at a remote user client system by a user seeking search results matching the
submitted partial query; determining a full query based on the partial query; submitting the full
query to a search engine and receiving and presenting results to the user. Since the inventive
method and device can resolve even a partial query submitted at a remote user client system,
unique benefits become available to users who could not previously submit search queries. For
example, users of mobile devices such as a cell phone have in the past had to exert substantial
effort to enter a search query using the conventional 12-key keypad of a cell phone. Paragraph
[0004] of the application as filed. When the method and apparatus of the present invention
operating on a search system, only a partial query such as “a i” needs to be entered and reliable
results can be obtained. As used in the present application, “partial search queries are shorthand
ways of expressing typical search queries.” Paragraph [0019].

Gibbs, in contrast, relates to a device ar a user client (202) which tries to guess what
search a user is entering. The “search assistant” 204 monitors user input and looks for either a
“final input” or a “partial input.” A partial input is identified by detecting a delimiter such as a
space or slash (/), number of characters or a pause in entry (para. [0033] — [0038]. Once the

partial input is identified at the user client (202) it is communicated to the search engine (208).
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The search engine returns a set of predicted search queries. Para. [0039] In one embodiment,

the search engine may return predicted search results which are based on the predicted search
queries. Para. [0044]

However, Gibbs fails to disclose receiving a partial query submitted at a user client by
a user seeking search results matching the submitted partial query, determining a full
query based on the partial query and receiving and presenting results that match the partial
query submitted by the user as in claim 1. Claims 9 and 15 have been amended to include
similar features. In this regard, the processing according to claim 1 is more like Gibbs’

“processing of a final input, described in para. [0033] - [0034]. A final query is identified by the
user entering a carriage return or selecting a search button in a user interface. In such a case, the
user is submitting the final query, looking for results that match the final query. Gibbs’
processing of a final query is shown on the left side of FIG. 4. Search results are obtained from a
cache or elsewhere and returned to the user client.

Thus, Gibbs fails to show determining a full query based on a received partial query, as
the term partial query is used in this application. Claims 1, 9 and 15 have been amended to
clarify that usage. Since a partial query is intended to mean a shorthand way of expressing a
typical search query, the partial query is not a guess at what the user is entering but it is, in fact,
what the user entered and submitted by entering a carriage return or hitting “send” etc. The
user’s act of submitting the search query is a conscious and deliberate act and is different from
the Gibbs situation of a user entering text and a soft ware routine guessing at the search terms the

user is entering. Claims 1, 9 and 15, as amended, make this distinction more clear.

Claim 9 has been further amended to include the limitations of claims 10 and 11. More
specifically, claim 9 has been amended to recite comparing a partial query to an index which
includes weights for each of the known search queries, and determining a full query by selecting
at least one matching query including the matching known query with the largest weight. This is
a unique feature nowhere shown in the cited reference. '

In rejecting claims 10 and 11, the Office Action points generally to Gibbs paras. {0033],
[0040] — [0045] and {0060]. While paragraph [0030] of Gibbs does mention an inverse

document index 228 and a cache index 234 for locating search results, nowhere does Gibbs
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mention the feature of including weights for the known search queries or using the weights for
determining a full query. Gibbs para. [0033] actually relates to selecting search results, not
identifying a full query from a partial query. The features of claims 10 and 11, now incorporated
into claim 9, are therefore unique as well.

Further, it is noted that the features of dependent claims 13 and 14 are absent from Gibbs
as well. Claim 13 recites removing misspelled queries from the retrieved information as an
aspect of building the index. The Office Action refers to Gibbs para. [0050] as showing this
feature. However, this passage of Gibbs only discloses correcting misspellings in received
partial queries, not in retrieved information. Claim 14 recites removing queries including
controversial terms from the retrieved information as an aspect of building the index. The Office
Action refers to Gibbs para. [0050] as showing this feature as well. However, this feature is
completely missing from para. [0050] or any other portion of Gibbs.

Accordingly, it is respectfully submitted that independent claims 1, 9 and 15 each recite
features missing from Gibbs. Therefore, Gibbs cannot anticipate these claims and they are
allowable over this reference. Claims 2-8, 12-15 and 16-20 are dependent from claims 1, 9 and
15 respectively, and add further limitations thereto. The dependent claims are allowable for the
same reasons and for other reasons as well. Reconsideration and allowance of claims 1-9 and -
12-20 are respectfully requested.

With this response, the application is believed to be in condition for allowance. Should
the examiner deem a telephone confefence to be of assistance in advancing the application to
allowance, the examiner is invited to call the undersigned attorney at the telephone number

below.

Respectfully submitted,

/John G. Rauch/

John G. Rauch
Registration No. 37,218
Attorney for Applicants
BRINKS HOFER GILSON & LIONE
P.O. BOX 10395
CHICAGO, ILLINOIS 60610
(312) 321-4200
8
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 17 September 2008.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4] Claim(s) 1-20 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s)_____is/are allowed.
6)X] Claim(s) 1-20 is/are rejected.
7)] Claim(s) _____is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)LJAIl b)[]Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) |:] Other: ____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20081208
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DETAILED ACTION
1. This is Non-Final Office Action in response to amendment filed on September 17, 2008
in which claims 1-20 are pending.

.Response to Arguments
2. Applicant's arguments with respect to claims 1-20 have been considered but are moot in
view of the new ground(s) of rejection.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

3. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gibbs (US
2006/0106769 Al) in view of Kamvar et al. (US 2005/0283468 A1) previously cited.
Regarding claim 1, Gibbs discloses a method for providing search results to a user,
comprising:
- receiving a first set of information indicative of a partial query (paragraphs
[0035]-[0040] and [0066], ¢.g.” partial input” corresponding to the claimed
“partial query”, Gibbs);
- predicting a full query based on the partial query (paragraphs [0044]-[0047], ¢.g.
“predicted search queries™)
- submitting the full query to a search engine (Figs.2-3; paragraphs [0033] and

[0044]-[0045]);
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- receiving results from the search engine (Figs.2-3; paragraphs [0033] and
[0044]-[0045]); and

- presenting the results to the user (Figs.2-3; paragraphs [0033] and [0044]-
[0045]).

Gibbs, however, does not explicitly determining a full query based on the partial query.

Kamvaran anticipated query generation and processing in a search engine including

determining a full query based on the partial query (§[0042]; [0051] and [0062],

Kamvar). It would have been obvious to one of ordinary skill in the art at the time of the

invention was made to modify Gibbs to include the claimed features as taught by

Kamvaran because it would have been to provide more efficient search.

Regarding claim 2, Gibbs/Kamvaran combination discloses determining an alternative
query based on the partial query (paragraphs [0033] and [0044]-[0045], Gibbs).

Regarding claim 3, Gibbs/Kamvaran combination discloses presenting the alternative
(paragraphs [0021] and [0044]-[0045] of Gibbs, ¢.g. “predicted queries” corresponding to the
claimed “alternative query”) query to the user.

Regarding claim 4, Gibbs/Kamvaran combination discloses where the alternative query is
presented as a hyperlink ([0040]-[0044], Gibbs).

Regarding claim 5, Gibbs/Kamvaran combination discloses where the selection of the
alternative query hyperlink causes the alternative query to be submitted to the search engine
([0021] and [0044]-[0045], Gibbs).

Regarding claim 6, Gibbs/Kamvaran combination discloses presenting the partial query

to the user (Fig.1; [0021] and [0044]-[0045], Gibbs).
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Regarding claim 7, Gibbs/Kamvaran combination discloses where the partial query is
presented as a hyperlink ([0040]-[0044], Gibbs).

Regarding claim 8, Gibbs/Kamvaran combination discloses where selection of the partial
query hyperlink causes the partial query to be submitted to the search engine ([0040]-[0044],
Gibbs).

Regarding claim 9, Gibbs discloses a method for determining a full query based on a
partial query, the method comprising:

- receiving at a server a partial query a first set of information indicative of a
partial query (paragraphs [0035]-[0040] and [0066], e.g.” partial input”
corresponding to the claimed “partial query”, Gibbs);

- comparing the partial query to an index of known search queries to determine
matching known queries (paragraphs [0030] and [0040]-[0044]);

- determining a full query by selecting at least one of the matching known queries
(Figs.2-3; paragraphs [0033] and [0044]-[0045]).

Gibbs, however, does not explicitly determining a full query based on the partial query

and determining the full query with index weight.

Kamvaran anticipated query generation and processing in a search engine including

determining a full query based on the partial query and the determing the full query with

weight. (4[0042]; [0051] and [0062], Kamvar). It would have been obvious to one of
ordinary skill in the art at the time of the invention was made to modify Gibbs to include
the claimed features as taught by Kamvaran because it would have been to provide more

efficient search.
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Regarding claim 10, Gibbs/Kamvaran combination discloses wherein the index includes
weights for each of the known search queries (paragraphs [0033] and [0040]-[0045], Gibbs).

Regarding claim 11, Gibbs/Kamvaran combination discloses where the determining the
full query further comprises selecting the matching known query with the largest weight
(paragraphs [0044]-[0045] and [0066], Gibbs).

Regarding claim 12, Gibbs/Kamvaran combination discloses building the index by
retrieving information indicative of previously submitted search queries (paragraphs [0033] and
[0040]-[0045], Gibbs).

Regarding claim 13, Gibbs/Kamvaran combination discloses where the building the
index further comprises removing misspelled queries from the retrieved information (paragraph
[0050], Gibbs).

Regarding claim 14, Gibbs/Kamvaran combination discloses where the building the
index further comprises removing queries including controversial terms from the retrieved
information (paragraph [0050], Gibbs).

Regarding claim 15, Gibbs discloses a system for providing search results to a user,
comprising:

- a query reconstruction server operable to (Fig.2):

- receive a first set of information indicative of a partial query (paragraphs [0035]-

[0040] and [0066], e.g.” partial input” corresponding to the claimed “partial
query”, Gibbs);

- determine a full query based on the partial query (Figs.2-3; paragraphs [0033]

and [0044]-[0045]); and
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- submit the full query to a search engine (Figs.2-3; paragraphs [0033] and
[0044]-[0045]);

- web server operable to receiving results from the search engine and presenting
the results to the user (Figs.2-3; paragraphs [0033] and [0044]-[0045]).

Gibbs, however, does not explicitly determining a full query based on the partial query.

Kamvaran anticipated query generation and processing in a search engine including

determining a full query based on the partial query (§[0042]; [0051] and [0062],

Kamvar). It would have been obvious to one of ordinary skill in the art at the time of the

invention was made to modify Gibbs to include the claimed features as taught by

Kamvaran because it would have been to provide more efficient search.

Regarding claim 16, Gibbs/Kamvaran combination discloses where the query
reconstruction server and the web server are different (paragraphs [0035]-[0040] and [0066],
Gibbs).

Regarding claim 17, Gibbs/Kamvaran combination discloses a query data management
server operable to: retrieve historical query data including information relating to a plurality of
previously submitted search queries; build an index of known search queries based on the
historical query data; and provide the index to the query reconstruction server, and where the
query reconstruction server is further operable to determine the full query by comparing the
partial query to the index of known search queries to determine matching known queries and
determining a full query by selecting at least one of the matching known queries (paragraphs

[0044]-[0050] and [0066], Gibbs).
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Regarding claim 18, Gibbs/Kamvaran combination discloses where the index includes
weight information for the plurality of previously submitted search queries, and where the query
reconstruction server determines the full query based on the weight information (paragraphs
[0044]-[0045] and [0066], Gibbs).

Regarding claim 19, Gibbs/Kamvaran combination discloses where the query
reconstruction server is further operable to determine alternative queries based on the partial
query, and where the web server is further operable to present the alternative queries to the user
as hyperlinks and where the selection of the alternative query hyperlink causes the alternative
query to be submitted to the search engine (paragraphs [0044]-[0045] and [0066], Gibbs).

Regarding claim 20, Gibbs/Kamvaran combination discloses where the web server is
further operable to present the partial query to the user as a hyperlink and where selection of the
partial query hyperlink causes the partial query to be submitted to the search engine (paragraphs
[0044]-[0045] and [0066], Gibbs).

Conclusion
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HANH B. THAI whose telephone number is (571)272-4029. The
examiner can normally be reached on Mon-Thur (7:00AM - 4:30 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http:/pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Hanh B Thai
Examiner
Art Unit 2163
December 8, 2008
/don wong/

Supervisory Patent Examiner, Art Unit 2163
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Claims

The listing of claims is provided for convenience. No claim is amended or cancelled.

Listing of Claims

1. (Previously presented) A method for providing search results to a user, comprising:

receiving at a server a partial query submitted at a remote user client system by a user
seeking search results matching the submitted partial query;

determining a full query based on the partial query;

submitting the full query to a search engine;

receiving results from the search engine that match the partial query submitted by the
user; and

presenting the results to the user.

2. (Original) The method of claim 1, further comprising determining an alternative

query based on the partial query.

3. (Original) The method of claim 2, further comprising presenting the alternative query

to the user.

4. (Original) The method of claim 3, where the alternative query is presented as a

hyperlink.

5. (Original) The method of claim 4, where the selection of the alternative query

hypetlink causes the alternative query to be submitted to the search engine.

6. (Previously presented) The method of claim 1, further comprising presenting the

partial query to the user.

7. (Original) The method of claim 6, where the partial query is presented as a hyperlink
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8. (Original) The method of claim 7, where selection of the partial query hyperlink

causes the partial query to be submitted to the search engine

9. (Previously presented) A method for determining a full query based on a partial
query, the method comprising: ;
receiving at a server a partial query submitted at a remote user client system by a user
seeking search results matching the submitted partial query;
comparing the partial query to an index of known search queries to determine matching
known queries, the index including Weights for each of the known search queries;
determining a full query by selecting at least one of the matching known queries

including the matching known query with the largest weight.
10. (Cancelled)
11. (Cancelled)

12. (Original) The method of claim 9, further comprising:
building the index by retrieving information indicative of previously submitted search

queries.

13. (Original) The method of claim 12, where the building the index further comprises

removing misspelled queries from the retrieved information.

14. (Original) The method of claim 12, where the building the index further comprises

removing queries including controversial terms from the retrieved information.

15. (Previously presented) A system for providing search results to a user, comprising:

a query reconstruction server operable to:
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receive at the query reconstruction server a partial query submitted at a remote
user client system by a user seeking search results matching the submitted
partial query;
determine a full query based on the partial query; and
submit the full query to a search engine;
a web server operable to receive results matching the submitted partial query from the

search engine and present the results to the user.

16. (Original) The system of claim 15, where the query reconstruction server and the

web server are different.

17. (Original) The system of claim 15, further comprising:
a query data management server operable to:
retrieve historical query data including information relating to a plurality of
previously submitted search queries;
build an index of known search queries based on the historical query data; and
provide the index to the query reconstruction server, and
where the query reconstruction server is further operable to determine the full
query by comparing the partial query to the index of known search queries
to determine matching known queries and determining a full query by

selecting at least one of the matching known queries.

18. (Original) The system of claim 17, where the index includes weight information for
the plurality of previously submitted search queries, and where the query reconstruction server

determines the full query based on the weight information.

19. (Original) The system of claim 15, where the query reconstruction server is further
operable to determine alternative queries based on the partial query, and where the web server is

further operable to present the alternative queries to the user as hyperlinks and where the
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selection of the alternative query hyperlink causes the alternative query to be submitted to the

search engine.

20. (Original) The system of claim 15, where the web server is further operable to
present the partial query to the user as a hyperlink and where selection of the partial query
hyperlink causes the partial query to be submitted to the search engine.
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REMARKS
Claims 1-9 and 12-20 are pending in the application. No claim has been amended or
cancelled by this paper. Reconsideration and allowance of claims 1-9 and 12-20 are respectfully

requested.

Claims 1-9 and 12-20 stand rejected under 35 U.S.C. 103(a) as being unpatentable over
US patent publication number 2006/0106769 to Gibbs (“Gibbs”) in view of US patent
publication number 2005/0283468 to Kamvar et al. (“Kamvar™).

The present invention relates to system and method for reconstructing a searéh query
when only a partial search query has been received at the searching apparatus. A user may
intend to search for a search term such as “Apple iPod” but will in fact enter and submit the
partial search “ai” instead. This received partial search may' represent a large number of actually
intended searches submitted by the user.

The cited prior art references instead relate to system and method for auto-completing an -
unfinished search query. When a user enters the first part of a search query such as “hot” for the
intended complete query “hof dogs”, the system or method in such conventional system will
present a list of suggested completed queries (Gibbs FIG. 11 and Kamvar FIG. 7). The system
and methods in the references act while the user is typing but before the user submits a query.

Independent claims 1 and 9 recite “receiving at a server a partial query submitted at a
remote user client system by a user” (emphasis added). Similarly, claim 15 recites “receive at
the query reconstruction server a partial query submitted at a remote user client system by a
user” (emphasis added). Both Gibbs and Kamvar fail to teach or suggest at least these
limitations.

The Office Action alleges that Gibbs teaches “receiving a first set of information
indicative of a partial query” in para. [0035]-[0040] and [0066]. However, a careful reading of
the paragraphs and the corresponding FIG. 3 of Gibbs reveals Gibbs does not teach “receiving ...
a partial query submitted ... by a user”. Gibbs, in contrast, relates to a search assistant (204) of
a user client (202) to identify and transmit the partial input prior to a user signaling a final input
(para. [0035]-[0039]). Gibbs states that FIG.3 illustrates an embodiment of the invention
implemented in the search assistant (204) of a client system (202) (para. [0032]). The search
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assistant (204) transmits a “partial input” to search engine (208) (para. [0039]). Gibbs discloses
receiving a partial input transmitted by a search assistant (204). . Gibbs fails to disclose
receiving at a server a partial query submitted at a remote user client system by a user. Claims
1,9 and 15 are aliowable for at least this reason.

Further, Gibbs’ described a final query is identified by the user entering a carriage return
or selecting a search button in a user interface (para [0033] - [0034]). In such a case, the claimed
“partial query submitted” in claims 1, 9 and 15 are final queries. Gibbs’ processing of a final
query is shown on the left side of FIG. 4. Search results are obtained from a cache or elsewhere
and returned to the user client. ‘

Thus, Gibbs bfails to show determining é full query based on a received partial query, as
the term partial query is used in this application. Since a partial query is intended to mean a
shorthand way of expressing a typical search query, the partial query is not a guess at what the
user is entering but it is, in fact, what the user entered and submitted by entering a carriage return
or hitting “send” etc. The user’s act of submitting fhe search query is a conscious and deliberate
act and is different from the Gibbs situation of a user entering text and a software réutine
guessing at the search terms the user is entering. Claims 1, 9 and 15 are allowable for at least
this reason.

Finally, it is noted that the features of dependent claims 13 and 14 are absent from Gibbs
as well. Claim 13 recites removing misspelled queries from the retrieved information as an
aspect of building the index. The Office Action refers to Gibbs para. [0050] as showing this
feature. However, this passage of Gibbs only discloses correcting misspellings in received
partial queries, not in retrieved information. Claim 14 recites removing queries including
controversial terms from the retrit;ved information as an aspect of building the index. The
Office Action refers to Gibbs para. [0050] as showing this feature as well. However, this feature

is completely missing from para. [0050] or any other portion of Gibbs.

Accordingly, it is respectfully submitted that independent claims 1, 9 and 15 each recite
features missing from Gibbs and Kamvar. Therefore, these claims are allowable over the cited
references. Claims 2-8, 12-14 and 16-20 are dependent from claims 1, 9 and 15 respectively, and

add further limitations thereto. The dependent claims are allowable for the same reasons and for
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other reasons as well. Reconsideration and allowance of claims 1-9 and 12-20 are respectfully

requested.

With this response, the application is believed to be in condition for allowance. Should

the examiner deem a telephone conference to be of assistance in advancing the application to

~ allowance, the examiner is invited to call the undersigned attorney at the telephone number

below.

April 15,2009

BRINKS HOFER GILSON & LIONE
P.0. BOX 10395

CHICAGO, ILLINOIS 60610

(312) 321-4200

Respectfully submitted,

/John G. Rauch/

John G. Rauch ,
Registration No. 37,218
Attorney for Applicants
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Account No. 23-1925.
Respectfully submitted,
April 15, 2009 ' /John G. Rauch/
Date John G. Rauch (Reg. No. 37,218)
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DETAILED ACTION
1. This is Final Office Action in response to amendment filed on April 15, 2009. Claims 10-
11 have been cancelled. Claims 1-9 and 12-20 are pending in this application.

Examiner Remarks

2. The argument against the rejections holding claims 1-9 and 12-20 unpatentable over
Gibbs in view of Kamver has not been found persuasive. More specifically, the examiner
disagrees that the type of input would make the claimed invention patentably distinct over Gibbs
and Kamver. In fact, the very point made in the argument clearly contradicts the inventive
concept as defined by the specification. Case in point, the specification teaches to expand an
abbreviated text input into a full word search. Applicant’s statement “the user’s act of submitting
the search query is a conscious and deliberate act and is different from the Gibbs situation of a
user entering text and a software routine guessing at the search terms the user is entering”
(response 4/15/09, page 7) would appear to suggest a fully expanded text search required to
perform a query. This statement in itself is a contradiction to the specification. As such, the
argument is not persuasive.

In the interest of expediting a focused prosecution, the examiner would point out that the
inventive concept is based on expanding an abbreviated search using the combined steps as
defined in claims 1 and 17 or 15 and 17. As such, an amendment including this language would
further the application toward the allowance’s process.

Response to Arguments
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3. Applicant's arguments regarding “receiving at a server a partial query submitted at a
remote user client system by a user and. .. reconstruction a partial query submitted ...” (response
4/15/09, pages 6-7) have been fully considered but they are not persuasive.

Gibbs clearly discloses a method for providing search results to a user including
receiving a first set of information indicative of a partial query (paragraphs [0035]-[0040] and
[0066], e.g.” partial input” corresponding to the claimed “partial query”, Gibbs); and predicting a
full query based on the partial query (paragraphs [0044]-[0047] and [0066], e.g. predicting
complete search queries based on the partial query)

Furthermore, Kamvar discloses a query generation and processing in a search engine
including determining a full query based on the received partial query (4[0042]; [0051] and
[0062], Kamvar).

Examiner maintains that Gibbs and Kamvar both disclose receiving a partial query and
reconstructing a full query based on the received partial query in the same manner similar to the
claimed invention.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

4. Claims 1-9 and 12-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Gibbs (US 2006/0106769 Al) in view of Kamvar et al. (US 2005/0283468 A1) previously cited.
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Regarding claim 1, Gibbs discloses a method for providing search results to a user,
comprising:

- receiving a first set of information indicative of a partial query (paragraphs
[0035]-[0040] and [0066], ¢.g.” partial input” corresponding to the claimed
“partial query”, Gibbs);

- predicting a full query based on the partial query (paragraphs [0044]-[0047], ¢.g.
“predicted search queries™)

- submitting the full query to a search engine (Figs.2-3; paragraphs [0033] and
[0044]-[00457);

- receiving results from the search engine (Figs.2-3; paragraphs [0033] and
[0044]-[0045]); and

- presenting the results to the user (Figs.2-3; paragraphs [0033] and [0044]-
[0045]).

Gibbs, however, does not explicitly determining a full query based on the partial query.

Kamvaran anticipated query generation and processing in a search engine including

determining a full query based on the partial query (§[0042]; [0051] and [0062],

Kamvar). It would have been obvious to one of ordinary skill in the art at the time of the

invention was made to modify Gibbs to include the claimed features as taught by

Kamvaran because it would have been to provide more efficient search.

Regarding claim 2, Gibbs/Kamvaran combination discloses determining an alternative

query based on the partial query (paragraphs [0033] and [0044]-[0045], Gibbs).
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Regarding claim 3, Gibbs/Kamvaran combination discloses presenting the alternative
(paragraphs [0021] and [0044]-[0045] of Gibbs, ¢.g. “predicted queries” corresponding to the
claimed “alternative query”) query to the user.

Regarding claim 4, Gibbs/Kamvaran combination discloses where the alternative query is
presented as a hyperlink ([0040]-[0044], Gibbs).

Regarding claim 5, Gibbs/Kamvaran combination discloses where the selection of the
alternative query hyperlink causes the alternative query to be submitted to the search engine
([0021] and [0044]-[0045], Gibbs).

Regarding claim 6, Gibbs/Kamvaran combination discloses presenting the partial query
to the user (Fig.1; [0021] and [0044]-[0045], Gibbs).

Regarding claim 7, Gibbs/Kamvaran combination discloses where the partial query is
presented as a hyperlink ([0040]-[0044], Gibbs).

Regarding claim 8, Gibbs/Kamvaran combination discloses where selection of the partial
query hyperlink causes the partial query to be submitted to the search engine ([0040]-[0044],
Gibbs).

Regarding claim 9, Gibbs discloses a method for determining a full query based on a
partial query, the method comprising:

- receiving at a server a partial query a first set of information indicative of a
partial query (paragraphs [0035]-[0040] and [0066], e.g.” partial input”
corresponding to the claimed “partial query”, Gibbs);

- comparing the partial query to an index of known search queries to determine

matching known queries (paragraphs [0030] and [0040]-[0044]);
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- determining a full query by selecting at least one of the matching known queries
(Figs.2-3; paragraphs [0033] and [0044]-[0045]).

Gibbs, however, does not explicitly determining a full query based on the partial query

and determining the full query with index weight.

Kamvar discloses an anticipated query generation and processing in a search engine

including determining a full query based on the partial query and the determining the full

query with weight (4[0042]; [0051] and [0062], Kamvar). It would have been obvious to
one of ordinary skill in the art at the time of the invention was made to modify Gibbs to
include the claimed features as taught by Kamvar because it would have been to provide
more efficient search.

Regarding claim 12, Gibbs/Kamvar combination discloses building the index by
retrieving information indicative of previously submitted search queries (paragraphs [0033] and
[0040]-[0045], Gibbs).

Regarding claim 13, Gibbs/Kamvar combination discloses where the building the index
further comprises removing misspelled queries from the retrieved information (paragraph [0050],
Gibbs).

Regarding claim 14, Gibbs/Kamvar combination discloses where the building the index
further comprises removing queries including controversial terms from the retrieved information
(paragraph [0050], Gibbs).

Regarding claim 15, Gibbs discloses a system for providing search results to a user,
comprising:

- a query reconstruction server operable to (Fig.2):
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- receive a first set of information indicative of a partial query (paragraphs [0035]-
[0040] and [0066], e.g.” partial input” corresponding to the claimed “partial
query”, Gibbs);

- determine a full query based on the partial query (Figs.2-3; paragraphs [0033]

and [0044]-[0045]); and

- submit the full query to a search engine (Figs.2-3; paragraphs [0033] and

[0044]-[0045]);
- web server operable to receiving results from the search engine and presenting
the results to the user (Figs.2-3; paragraphs [0033] and [0044]-[0045]).

Gibbs, however, does not explicitly determining a full query based on the partial query.

Kamvar discloses an anticipated query generation and processing in a search engine

including determining a full query based on the partial query (4[0042]; [0051] and

[0062], Kamvar). It would have been obvious to one of ordinary skill in the art at the time

of the invention was made to modify Gibbs to include the claimed features as taught by

Kamvar because it would have been to provide more efficient search.

Regarding claim 16, Gibbs/Kamvar combination discloses where the query
reconstruction server and the web server are different (paragraphs [0035]-[0040] and [0066],
Gibbs).

Regarding claim 17, Gibbs/Kamvar combination discloses a query data management
server operable to: retrieve historical query data including information relating to a plurality of
previously submitted search queries (paragraphs [0042]-[0044], Gibbs); build an index of known

search queries based on the historical query data (paragraphs [0042]-[0044], Gibbs); and provide
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the index to the query reconstruction server, and where the query reconstruction server is further
operable to determine the full query by comparing the partial query to the index of known search
queries to determine matching known queries and determining a full query by selecting at least
one of the matching known queries (paragraphs [0044]-[0050] and [0066], Gibbs).

Regarding claim 18, Gibbs/Kamvar combination discloses where the index includes
weight information for the plurality of previously submitted search queries, and where the query
reconstruction server determines the full query based on the weight information (paragraphs
[0044]-[0045] and [0066], Gibbs).

Regarding claim 19, Gibbs/Kamvar combination discloses where the query
reconstruction server is further operable to determine alternative queries based on the partial
query, and where the web server is further operable to present the alternative queries to the user
as hyperlinks and where the selection of the alternative query hyperlink causes the alternative
query to be submitted to the search engine (paragraphs [0044]-[0045] and [0066], Gibbs).

Regarding claim 20, Gibbs/Kamvar combination discloses where the web server is
further operable to present the partial query to the user as a hyperlink and where selection of the
partial query hyperlink causes the partial query to be submitted to the search engine (paragraphs
[0044]-[0045] and [0066], Gibbs).

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Kasperski et al. (US 2007/0050351 A1) disclose alternative search query prediction.
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6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing
date of this final action.

7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HANH B. THAI whose telephone number is (571)272-4029. The
examiner can normally be reached on Mon-Thur (7:00AM - 4:30 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http:/pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Hanh B Thai
Examiner
Art Unit 2163
May 28, 2009
/don wong/

Supervisory Patent Examiner, Art Unit 2163
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CERTIFICATE OF ELECTRONIC FILING
| hereby certify that this correspondence is being filed electronically with the U.S. Patent

and Trademark Office on the below date:
Date ___August 10, 2009 Name: _John G. Rauch Signature: /John G. Rauch/

QOur Case No. 12729/180
Client ref. Y01651US01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: )
)
Deepa Joshi )
. ) Examiner: Thai, Hanh B.
Serial No. 11/502,202 )
. )  Group Art Unit No. 2163
Filing Date: August 10, 2006 )
) Confirmation No. 7444
For METHOD AND APPARATUS FOR
RECONSTRUCTING A SEARCH )
QUERY )
RESPONSE

Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action dated June 8, 2009, please amend the application as

follows:

Listing of Claims begins on page 2 of this paper. No claim is amended.

Remarks begin on page 6 of this paper.

American Airlines/Hilton, Ex. 1005, p.136
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Application no. 11/502,202
Amendment dated: August 10, 2009
Reply to office action dated: June 8, 2009

Claims

The listing of claims is provided for convenience. No claim is amended or cancelled.
Listing of Claims

1. (Previously presented) A method for providing search results to a user, comprising:

receiving at a server a partial query submitted at a remote user client system by a user
seeking search results matching the submitted partial query;

determining a full query based on the partial query;

submitting the full query to a search engine;

receiving results from the search engine that match the partial query submitted by the
user; and

presenting the results to the user.

2. (Original) The method of claim 1, further comprising determining an alternative

query based on the partial query.

3. (Original) The method of claim 2, further comprising presenting the alternative query

to the user.

4. (Original) The method of claim 3, where the alternative query is presented as a

hyperlink.

5. (Original) The method of claim 4, where the selection of the alternative query

hyperlink causes the alternative query to be submitted to the search engine.

6. (Previously presented) The method of claim 1, further comprising presenting the

partial query to the user.

7. (Original) The method of claim 6, where the partial query is presented as a hyperlink
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8. (Original) The method of claim 7, where selection of the partial query hyperlink

causes the partial query to be submitted to the search engine

9. (Previously presented) A method for determining a full query based on a partial
query, the method comprising:
receiving at a server a partial query submitted at a remote user client system by a user
seeking search results matching the submitted partial query;
comparing the partial query to an index of known search queries to determine matching
known queries, the index including weights for each of the known search queries;
determining a full query by selecting at least one of the matching known queries

including the matching known query with the largest weight.

10. (Cancelled)

11. (Cancelled)

12. (Original) The method of claim 9, further comprising:
building the index by retrieving information indicative of previously submitted search

queries.

13. (Original) The method of claim 12, where the building the index further comprises

removing misspelled queries from the retrieved information.

14. (Original) The method of claim 12, where the building the index further comprises

removing queries including controversial terms from the retrieved information.

15. (Previously presented) A system for providing search results to a user, comprising:

a query reconstruction server operable to:
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receive at the query reconstruction server a partial query submitted at a remote
user client system by a user seeking search results matching the submitted
partial query;
determine a full query based on the partial query; and
submit the full query to a search engine;
a web server operable to receive results matching the submitted partial query from the

search engine and present the results to the user.

16. (Original) The system of claim 15, where the query reconstruction server and the

web server are different.

17. (Original) The system of claim 15, further comprising:
a query data management server operable to:
retrieve historical query data including information relating to a plurality of
previously submitted search queries;
build an index of known search queries based on the historical query data; and
provide the index to the query reconstruction server, and
where the query reconstruction server is further operable to determine the full
query by comparing the partial query to the index of known search queries
to determine matching known queries and determining a full query by

selecting at least one of the matching known queries.

18. (Original) The system of claim 17, where the index includes weight information for
the plurality of previously submitted search queries, and where the query reconstruction server

determines the full query based on the weight information.

19. (Original) The system of claim 15, where the query reconstruction server is further
operable to determine alternative queries based on the partial query, and where the web server is

further operable to present the alternative queries to the user as hyperlinks and where the
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selection of the alternative query hyperlink causes the alternative query to be submitted to the

search engine.

20. (Original) The system of claim 15, where the web server is further operable to
present the partial query to the user as a hyperlink and where selection of the partial query

hyperlink causes the partial query to be submitted to the search engine.
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REMARKS
Claims 1-9 and 12-20 are pending in the application. No claim has been amended or
cancelled by this paper. Reconsideration and allowance of claims 1-9 and 12-20 are respectfully

requested.

Claims 1-9 and 12-20 stand finally rejected under 35 U.S.C. 103(a) as being unpatentable
over US patent publication number 2006/0106769 to Gibbs (“Gibbs”) in view of US patent
publication number 2005/0283468 to Kamvar et al. (“Kamvar”). Reconsideration of this

rejection is respectfully requested.

Gibbs and Kamvar fail to show all the features of claim 1

Neither Gibbs nor Kamvar, taken alone or in combination, disclose all the features of
claim 1. Consider Gibbs. This reference relates to a system which detects a series of (possibly
non-alphabetic) entries by a user. To “speed up the process,” the disclosed system and method
guesses at a set of predicted queries and provides them back to the user. The user can select one
of the predicted queries and then indicate completion of the query. Or, the user can complete
entry of his query and indicate completion. When the completion indication is received, a search
engine processes the query (the selected predicted query or the query fully entered by the user)
and then produces a set of search results. Gibbs paragraphs [0006] — [0008].

Thus, Gibbs fails to disclose at least the following limitations of claim 1:

...receiving at a server a partial query submitted at a remote user client system by a
user seeking search results matching the submitted partial query;

determining a full query based on the partial query;

submitting the full query to a search engine;

receiving results from the search engine that match the partial query submitted by

the user; ...

(emphasis added). Gibbs does not disclose “receiving ... a partial query submitted...by a

user....” Rather, Gibbs detects specific user entries such as a specified delimiter (paragraph
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[0036]), a predetermined number of characters (paragraph [0037]) or a timeout condition
(paragraph [0038]). The user’s entry to that point is considered a “partial input” and is submitted
to a search engine. However, instead of returning search results that match the query, the search
engine returns a set of ordered predicted search queries. These are presented to the user. The
user may select one of these predicted search queries.

Rather than determining the full query based on the query submitted by the user, and
submitted the full query to a search engine to receive search results that match the partial query
submitted by the user, Gibbs instead determines a set of predicted queries which are then
presented to the user. After a further input by the user, a search query is submitted by Gibbs, but
it is not “a full query” determined “based on the partial query.” It is a query selected from a set
of predicted queries, or guesses, submitted to the user by the Gibbs system.

Subsequently, Gibbs does not disclose “receiving results from the search engine that
match the partial query submitted by the user.” Rather, Gibbs receives results that match the
predicted query selected by the user. This may or may not be the same query the user even
intended—the predicted query may have been “better than” the query the user was intending.
The user’s query entry process was interrupted by the Gibbs system by presentation of the
predicted queries, one of which was selected by the user.

As noted in the response filed April 15, 2009, in the presently claimed invention, a partial
query is not a guess at what the user is entering, as in Gibbs. Rather, a partial query is, in fact,
what the user entered and submitted—for example by entering an abbreviated text string an then
entering a carriage return or “send” etc. The user’s act of submitting the search query is a
conscious and deliberate act by the user—an abbreviated query is entered, for example on a
mobile device such as a cell phone. Users of such devices may not be able to take full advantage
of a search engine when using the mobile device because the user is unable to enter a search
query without substantial effort (paragraph [0006] of the present application]. The user’s
submission is of a partial query—an abbreviation of the full query intended by the user—and the
submission is a complete act—entering a text string and indicating completion by hitting ENTER
or SEND, for example. This is different from the Gibbs situation of a user entering text and a
software routine guessing at the search terms the user is entering then interrupting the user by

presenting a set of predicted queries which the user may select.
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Accordingly, Gibbs fails to disclose all the features of the present invention. Kamvar
fails to provide the missing teaching. Kamvar relates to a similar system which guesses at the
user’s search query before the user has completed entry of the search query. As in Gibbs, this is
done for “speeding up this process” of submitting a query to the query processor (para. [0004]).
Kamvar thus discloses monitoring a user’s entry of a search query to identify a partial query
(para. [003 1]-[0034]). The partial query is submitted to a search engine to obtain a set of
predicted search queries for presentation to the user. One may be selected by the user and the
selected predicted search query is submitted to a search engine to obtain search results.

This Kamvar process matches the Gibbs process described above, without adding more
that’s relevant to the invention defined by claim 1. For the same reasons discussed in connection
with Gibbs above, then, Kamvar fails to disclose all the features of claim 1. Accordingly,
withdrawal of the rejection of claim 1 is respectfully requested. Claims 2-9 are dependent on

claim 1 and are submitted to be allowable for the same reasons.

Gibbs and Kamvar fail to show all the features of claim 9

Claim 9 recites features which are not shown by Gibbs and Kamvar, taken alone or
together. For example, claim 9 recites in part “receiving at a server a partial query submitted at a
remote user client system by a user seeking search results matching the submitted partial query.”
In Gibbs and Kamvar, as discussed above, the disclosed system detects a query as it is being
entered by the user, guesses at a set of predicted queries and interrupts the user by presenting the
predicted queries to the user. The user may then select one of the predicted queries.

In Gibbs and Kamvar, first, the user does not submit a partial query, as in claim 9.
Rather, the user submits a query, stops upon being interrupted by the presentation of the
predicted queries, then selects one of the predicted queries. No “submission” of a partial query
occurs in this case—rather, the detection of the partial query occurs when certain conditions are
met, such as a detected delimiter or detecting entry of a predetermined number of characters or a
timeout condition. The user does not get to “submit” a partial query. Rather, the disclosed
system decides when it is a “partial query” and acts accordingly to identify predicted queries.

Second, in the Gibbs and Kamvar system, the “partial query” cannot be described as one

for which a user is seeking search results matching the submitted partial query. The partial
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query in Gibbs and Kamvar is something that the system decides on, for example, after entry of a
delimiter or predetermined characters or a timeout. In effect, the user of the Gibbs and Kamvar
system is typing his search query and is interrupted by the system responding with predicted
queries. The partial query decided on by the system may or may not match the query for which
the user seeks search results. As one example, the user my type in “ball” and the system
responds with predicted queries like “ballplayer” and “ballgames,” when actually the user
wanted search results about “ballet.” The claim 1 act of receiving a partial query is not shown by
Gibbs and Kamvar.

Accordingly, claim 9 includes limitations missing from Gibbs and Kamvar and is
submitted to be allowable over these references. Claims 12-14 are dependent from claim 9 and

are submitted to be allowable for the same reasons.

Gibbs and Kamvar fail to show all the features of claim 15

Claim 15 recites features not shown in Gibbs or Kamvar. For example, claim 15 recites a
query reconstruction server operable to receive at the query reconstruction server a partial query
submitted at a remote user client system by a user seeking search results matching the submitted
partial query. In Gibbs and Kamvar, first, the user does not submit a partial query, as in claim
15, so that in Gibbs and Kamvar, there cannot be a query reconstruction server which receives a
partial query submitted by the user. Further, in the Gibbs and Kamvar system, the “partial
query” cannot be described as one for which a user is seeking search results matching the
submitted partial query The partial query in Gibbs and Kamvar is something the system has
decided up based up characters entered by the user or a timeout condition.

Moreover, Gibbs and Kamvar do not disclose a web server operable to receive results
matching the submitted partial query from the search engine. The partial query in Gibbs and
Kamvar is something that the system decides on, for example, after entry of a delimiter or
predetermined characters or a timeout. The partial query that the Gibbs and Kamvar system
operates on is not a partial query submitted by the user, so that the matching results cannot match

the “submitted partial query,” as in claim 15.
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Accordingly, claim 15 includes limitations missing from Gibbs and Kamvar and is
submitted to be allowable over these references. Claims 16-20 are dependent from claim 15 and

are submitted to be allowable for the same reasons.

At page 2 of the Final Office Action, it is stated, “In the interest of expediting a focused
prosecution , the examiner would point out that the inventive concept is based on indexing an
abbreviated search using the combined steps as defined in claims 1 and 17 and 15 and 17.”
Applicants thank the examiner for attention on expediting focused prosecution. However, it is
respectfully submitted that the invention is defined by the claims and, as detailed herein, the
present claims are submitted to be patentable over the cited references. No “inventive concept”
is recognized, other than the invention defined by the various claims. The disclosure is
considered to include a variety of patentable subject matter, some of which is reflected in the
currently pending claims. If current claim 17, as dependent from claim 15, is considered to be

allowable, the examiner should so indicate.

With this response, the application is believed to be in condition for allowance. Should
the examiner deem a telephone conference to be of assistance in advancing the application to
allowance, the examiner is invited to call the undersigned attorney at the telephone number

below.

Respectfully submitted,

/John G. Rauch/

John G. Rauch
Registration No. 37,218
Attorney for Applicants
August 10, 2009
BRINKS HOFER GILSON & LIONE
P.0. BOX 10395
CHICAGO, ILLINOIS 60610
(312) 321-4200
10
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set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed,

may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. |:| The Notice of Appeal was filed on . Abrief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because
(a)|:| They raise new issues that would require further consideration and/or search (see NOTE below);
(b)|:| They raise the issue of new matter (see NOTE below);
(c) |:| They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
(d)|:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: . (See 37 CFR 1.116 and 41.33(a)).
4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5.1 Applicant’s reply has overcome the following rejection(s):

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).
7. |Z For purposes of appeal, the proposed amendment(s): a) will not be entered, or b) [[] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.
The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 1-9 and 12-20.
Claim(s) withdrawn from consideration:
AFFIDAVIT OR OTHER EVIDENCE

8. [] The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was hot earlier presented. See 37 CFR 1.116(e).

9. [[] The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

11. X The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

1. Applicant's arguments regarding “receiving at a server a partial query submitted at a remote user client system by a user
and... reconstruction a partial query submitted ...” (response 8/10/09, pages 6-9) have been fully considered but they are not
persuasive.

Gibbs clearly discloses a method for providing search results to a user including receiving a first set of information indicative of a partial
query (paragraphs [0035]-[0040] and [0066], e.q.” partial input” corresponding to the claimed “partial query”, Gibbs); and
predicting a full query based on the partial query (paragraphs [0044]-[0047] and [0066], e.9. predicting complete search queries
based on the partial guery) in the manner similar to the claimed language of reconstructing a full guery based on the received
partial query. The examiner maintains the same position as clearly explained in the final office action mailed on 6/8/2009..

12. [] Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).

13. [ Other: )

American Airlines/Hilton, Ex. 1005, p.152
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Continuation Sheet (PTOL-303) Application No.

/don wong/ /Hanh B Thai/
Supervisory Patent Examiner, Art Unit 2163 Examiner, Art Unit 2163
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CERTIFICATE OF ELECTRONIC FILING
| hereby certify that this correspondence is being filed electronically with the U.S. Patent

and Trademark Office on the below date:
Date ___October 8, 2009 Name: _John G. Rauch Signature: __/John G. Rauch/

QOur Case No. 12729/180
Client ref. Y01651US01

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Deepa Joshi

. Examiner: Thai, Hanh B.
Serial No. 11/502,202

.. Group Art Unit No. 2163
Filing Date: August 10, 2006

Confirmation No. 7444
For METHOD AND APPARATUS FOR

RECONSTRUCTING A SEARCH
QUERY

AMENDMENT

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action dated June 8, 2009 and the Advisory Action dated
September 3, 2009, please amend the application as follows:

Listing of Claims begins on page 2 of this paper.

Remarks begin on page 6 of this paper.
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Reply to office action dated: June 8, 2009

Claims
Please amend claims 1,9, 12, 15 and 17 as shown below.
Please add new claim 21 as shown below.

The listing of claims is provided for convenience. No claim is amended or cancelled.

Listing of Claims

1. (Currently amended) A method for providing search results to a user, comprising:
receiving at a server a partial query submitted at a remote user client system by a user
seeking search results matching the submitted partial query, the partial query

comprising an abbreviated or incomplete search query such that the submitted

query is not fully representative of an entire search query desired by the user;

determining at the server a full query based on the partial query;

at the server, submitting the full query to a search engine as a request for search results

desired by the user;

receiving, at the server, results from the search engine that match the partial query
submitted by the user as if the full query had been submitted to the search engine

by the user; and
from the server, presenting the results to the user.

2. (Original) The method of claim 1, further comprising determining an alternative

query based on the partial query.

3. (Original) The method of claim 2, further comprising presenting the alternative query

to the user.

4. (Original) The method of claim 3, where the alternative query is presented as a

hyperlink.
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5. (Original) The method of claim 4, where the selection of the alternative query

hyperlink causes the alternative query to be submitted to the search engine.

6. (Previously presented) The method of claim 1, further comprising presenting the

partial query to the user.
7. (Original) The method of claim 6, where the partial query is presented as a hyperlink

8. (Original) The method of claim 7, where selection of the partial query hyperlink

causes the partial query to be submitted to the search engine

9. (Currently amended) A method for determining a full query based on a partial query,
the method comprising:
receiving at a server a partial query submitted at a remote user client system by a user

seeking search results matching the submitted partial query, the submitted partial

query being an abbreviated or incomplete search query selected by the user to

represent an intended full query;

at the server, comparing the partial query to an index of known search queries to

determine matching known queries, the index being built using previously-

submitted queries received at the server, the index including weights for each of

the known search queries, the weights being calculated at least in part using

frequency counts representative of number of times the query has been submitted

to the server;

at the server, determining a full query by selecting at least one of the matching known

queries including the matching known query with the largest weight.

10. (Cancelled)

11. (Cancelled)
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12. (Currently amended) The method of claim 9, further comprising:
building the index by

retrieving information indicative of the previously submitted search queries; and

filtering the retrieved information prior to building the index.

13. (Original) The method of claim 12, where the building the index further comprises

removing misspelled queries from the retrieved information.

14. (Original) The method of claim 12, where the building the index further comprises

removing queries including controversial terms from the retrieved information.

15. (Currently amended) A system for providing search results to a user, comprising:
a query reconstruction server operable to:
receive at the query reconstruction server a partial query submitted at a remote
user client system by a user seeking search results matching the submitted
partial query;

without further interaction with the user, determine a full query based on the

partial query by comparing the submitted partial query to an index of

known search queries to determine matching known queries and
determining the full query by selecting at least one of the matching known
queries; and

submit the full query to a search engine; and

a web server operable to receive results matching the submitted partial query from the

search engine and present the results to the user.

16. (Original) The system of claim 15, where the query reconstruction server and the

web server are different.

17. (Currently amended) The system of claim 15, further comprising:

a query data management server operable to:

American Airlines/Hilton, Ex. 1005, p.157
American Airlines/Hilton v. R2 Solutions
IPR2023-00887



Application no. 11/502,202
Amendment dated: October 8, 2009
Reply to office action dated: June 8, 2009

retrieve historical query data including information relating to a plurality of
previously submitted search queries;

build an index of known search queries based on the historical query data; and

provide the index to the query reconstruction server, ;-and

18. (Original) The system of claim 17, where the index includes weight information for
the plurality of previously submitted search queries, and where the query reconstruction server

determines the full query based on the weight information.

19. (Original) The system of claim 15, where the query reconstruction server is further
operable to determine alternative queries based on the partial query, and where the web server is
further operable to present the alternative queries to the user as hyperlinks and where the
selection of the alternative query hyperlink causes the alternative query to be submitted to the

search engine.

20. (Original) The system of claim 15, where the web server is further operable to
present the partial query to the user as a hyperlink and where selection of the partial query
hyperlink causes the partial query to be submitted to the search engine.

21. (New) The method of claim 9 wherein determining a full query comprises selecting
a full query that corresponds to the most frequently submitted, previously-submitted query, based

on the frequency counts, that matches words of the partial query in matching order.
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CERTIFICATE OF EFS FILING UNDER 37 CFR §1.8 HOFER
| hereby certify that this correspondence is being electronically transmitted to the United States Patent and
Trademark Office, Commissioner for Patents, via the EFS pursuant to 37 CFR §1.8 on the below date: G IL SON
Date: Qctober 8,2009 Name: John G. Rauch Signature: /John G. Rauch/ & L | 0 N E

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re Appin. of: Deepa Joshi

Appin. No.: 11/502,202 Examiner: Thai, Hanh B.
Filed: August 10, 2006 Art Unit: 2163
For: METHOD AND APPARATUS FOR Conf. No.: 7444

RECONSTRUCTING A SEARCH QUERY
Attorney Docket No.:  Y01651US01 (12729/180)

Mail Stop RCE
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION (37 C.F.R. § 1.114)
Sir:
Applicant(s) requests continued examination of the above-identified application under 37
C.F.R. §1.114.
X  Submission under 37 CFR 1.114 (check at least one of the following):
[] Previously submitted:

[] Applicant(s) requests nonentry of any previously-filed unentered amendments.

[] Please enter and consider the Amendment After Final Under 37 C.F.R. §1.116
previously filed on

[] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

] Other:
X Attached is/are:
An Information Disclosure Statement
An Amendment to the written description, claims, or drawings
New Arguments and/or New Evidence in support of Patentability
Other:

OXX O
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Appin. No. 11/502,202 Docket No. Y01651US01

[] Request for suspension of action:

Applicant(s) hereby requests suspension of action on the above-identified application
under 37 C.F.R. §1.103(c) for a period of months. (Period of suspension shall not
exceed 3 months; requires Processing Fee under 37 C.F.R. §1.17(i)).

[] Small Entity Status:

[] Applicant(s) hereby asserts entitlement to claim small entity status under 37 CFR
§§1.9and 1.27.

[] A small entity statement or assertion of entitement to claim small entity status was
filed in prior application no. / and such status is still proper and desired.

[] Is no longer desired.

X] Applicant(s) calculate the following fees to be due in connection with this Request:
XI Arequest fee of $810 under 37 C.F.R. §1.17(e).

[1 A suspension processing fee of $ under 37 C.F.R. §1.17(i).

[] An additional filing fee of $ under 37 C.F.R. §1.16 ( additional
independent claims and/or additional total claims).

X An extension fee of $130 under 37 C.F.R. §1.17(a) for a one-month extension of
time.

X] Fee payment to cover the above-enumerated fee(s):

XI Please charge Deposit Account No. 23-1925 (BRINKS HOFER GILSON & LIONE) in
the amount of $940.

[J A payment by credit card in the amount of $ (Form PTO-2038 is attached).

XI The Commissioner is hereby authorized to charge payment of any additional filing
fees required under 37 CFR § 1.16 and any patent application processing fees under
37 CFR § 1.17 associated with this paper (including any extension fee required to
ensure that this paper is timely filed), or to credit any overpayment, to Deposit
Account No. 23-1925 (BRINKS HOFER GILSON & LIONE).

Respectfully submitted,

October 8, 2009 ) /John G. Rauch/

Date John G. Rauch(Reg. No. 37,218)

BRINKS HOFER GILSON & LIONE
Page 2 of 2
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Application no. 11/502,202
Amendment dated: October 8, 2009
Reply to office action dated: June 8, 2009

REMARKS
This Amendment is submitted in conjunction with a Request for Continued Examination
under 37 C.F.R. § 1.114. Claims 1-9 and 12-21 are pending in the application. Claims 1,9, 12,
15 and 17 have been amended. New claim 21 has been added. Reconsideration and allowance

of claims 1-9 and 12-21 are respectfully requested.

In the final rejection mailed June 8, 2009, claims 1-9 and 12-20 were finally rejected
under 35 U.S.C. 103(a) as being unpatentable over US patent publication number 2006/0106769
to Gibbs (“Gibbs”) in view of US patent publication number 2005/0283468 to Kamvar et al.
(“Kamvar”). Reconsideration of this rejection is respectfully requested.

In the present amendment, independent claims 1, 9 and 15 have been amended to better
distinguish the invention defined by these claims over the cited references. Claim 1 has been
amended to clarify that “the partial query compris[es] an abbreviated or incomplete search query
such that the submitted query is not fully representative of an entire search query desired by the
user.” Claim 9 has been amended to recite that “the submitted partial query [is] an abbreviated
or incomplete search query selected by the user to represent an intended full query.” Support for
this amendment may be found in the specification as filed at paragraph [0021] of US patent
publication number US 2008/0040323. This emphasizes a difference over Gibbs, in which the
disclosed system “guesses” at a set of predicted queries, while the user is typing the query in, and
provides them back to the user. The user can then select from the list of guesses what query he
was actually typing in. Claim 15 has been amended to recite “a query reconstruction server
operable to: receive at the query reconstruction server a partial query submitted at a remote user
client system by a user seeking search results matching the submitted partial query; without
Sfurther interaction with the user, determine a full query based on the partial query...” (emphasis
added). Thus, in the system of claim 15, no feedback or selection is necessary by the user.

Thus, the independent claims have been amended to distinguish the “type and guess”
system of Gibbs by emphasizing a feature in which a user can type in and submit an abbreviated
query. This might be done, for example, when using a mobile device on which typing a full

query is difficult or inconvenient. By typing just the abbreviated query, and letting a remote
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server or search system determine the intended full query before searching the query and
returning search results provides substantial user convenience.

Claim 9 has been further amended to recite “comparing the partial query to an index of
known search queries to determine matching known queries, the index being built using
previously-submitted queries received at the server, the index including weights for each of the
known search queries, the weights being calculated at least in part using frequency counts
representative of number of times the query has been submitted to the server.” Claim 15 has
been amended to recite “a query reconstruction server operable to: ... determine a full query
based on the partial query by comparing the submitted partial query to an index of known search
queries to determine matching known queries and determining then full query by selecting at
least one of the matching known queries.”

The Final Office Action relies on Gibbs as showing features of comparing a query to an
index of know search queries, citing Gibbs paragraphs [0030] and [0040] — [0044]. However,
the cited passages of Gibbs fail to show the claim feature. Gibbs recites returning a set of
ordered predicted search queries (para. [0039]). The cited passage describes how the predicted
queries are ordered when presented to the user, rather than how they are selected (para. [0040]).
The cited passage further describes operation subsequent to presenting the predicted queries to
the user, such as awaiting further user input or providing more predicted queries after at timeout
period, or retrieving cached queries or returning predicted results (paras. [0041] — [0044]).

Nowhere does Gibbs or Kamvar taken alone or in combination, disclose or suggest
determining a full query by comparing a submitted partial query to an index of known search
queries, as recited by claim 15. Similarly, neither Gibbs nor Kamvar or their combination
disclose or suggest comparing a partial query to an index of known search queries, where the
index was built using previously submitted queries received at the server, where the index
includes weights to the known search queries, the weights being calculated using frequency
counts as recited in claim 9. Accordingly, since these features are not shown, described or

suggested in the cited references, claims 1, 9 and 15 are submitted to be allowable over the prior

art of record.
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Amendment dated: October 8, 2009
Reply to office action dated: June 8, 2009

New claim 21 is submitted to claim additional disclosed but previously unclaimed subject
matter. Support for new claim 21 may be found at paragraph [0022] of US patent publication no.
2008/0040323. Consideration and allowance of claim 21 is respectfully requested.

With this response, the application is believed to be in condition for allowance. Should
the examiner deem a telephone conference to be of assistance in advancing the application to
allowance, the examiner is invited to call the undersigned attorney at the telephone number

below.

Respectfully submitted,

/John G. Rauch/

John G. Rauch
Registration No. 37,218
Attorney for Applicants
October 8, 2009
BRINKS HOFER GILSON & LIONE
P.0. BOX 10395
CHICAGO, ILLINOIS 60610
(312) 321-4200
8
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Date: October 8, 2009 Name: John G. Rauch Signature: /JohnG. Rauch/ & L | 0 N E

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Appln. of: Deepa Joshi

Applin. No.: 11/502,202 Examiner: Thai, Hanh B.
Filed: August 10, 2006 Art Unit: 2163
For: METHOD AND APPARATUS FOR Conf. No.: 7444

RECONSTRUCTING A SEARCH QUERY
Attorney Docket No.:  Y01651US01 (12729/180)

TRANSMITTAL

Mail Stop RCE
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

Sir:

Attached is/are:

X Request for Continued Examination (37 C.F.R. § 1.114); Petition and Fee for Extension of Time (37 C.F.R. §
1.136(a)); Amendment.

Fee calculation:

O No additional fee is required.
[  Small Entity.
X An extension fee in an amount of $130 for a one-month extension of time under 37 CFR § 1.136(a).
X A petition or processing fee in an amount of $810 under 37 CFR § 1.17(e).
O An additional filing fee has been calculated as shown below:
Small Entity Not a Small Entity
Claims Remaining Highest No. Present '
After Amendment Previously Paid For | Extra Rate Add'| Fee | OR|[ Rate Add'| Fee
Total Minus X $26= x $52=
Indep. Minus x 110= x $220=
First Presentation of Multiple Dep. Claim +$195= + $390=
Total $ Total $

Fee payment.
X Please charge Deposit Account No. 23-1925 in the amount of $940 for the RCE and extension fees.
[C] Payment by credit card in the amount of $ (Form PTO-2038 is attached).

[XI  The Director is hereby authorized to charge payment of any additional filing fees required under 37 CFR § 1.16
and any patent application processing fees under 37 CFR § 1.17 associated with this paper (including any
extension fee required to ensure that this paper is timely filed), or to credit any overpayment, to Deposit
Account No. 23-1925.

Respectfully submitted,

October 8, 2009 /John G. Rauch/
Date John G. Rauch (Reg. No. 37,218)
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/502,202 08/10/2006 Deepa Joshi 12729/180 7444
TITLE OF INVENTION: METHOD AND APPARATUS FOR RECONSTRUCTING A SEARCH QUERY
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 03/24/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:
1. Review the SMALL ENTITY status shown above.
If the SMALL ENTITY is shown as NO:

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apgropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.
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Fee(s) Transmittal. This certificate cannot be used for any other accompanying

apers. Each additional paper, such as an assignment or formal drawing, must
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56020 7590 12/24/2009
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BRINKS HOFER GILSON & LIONE / YAHOO! OVERTURE I hereby certify that this Fee(s) Transmittal is being deposited with the United
P.O. BOX 10395 States Postal Service with sufficient postage for first class mail in an envelope
ey addressed to the Mail Stop ISSUE FEE address above, or being facsimile
CHICAGO, IL 60610 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/502,202 08/10/2006 Deepa Joshi 12729/180 7444
TITLE OF INVENTION: METHOD AND APPARATUS FOR RECONSTRUCTING A SEARCH QUERY
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 03/24/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
THAIL HANH B 2163 707-003000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CEFR 1.363). (1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a

[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - #of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v: deEendin upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/502,202 08/10/2006 Deepa Joshi 12729/180 7444
56020 7590 12/24/2009 | EXAMINER |
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DATE MAILED: 12/24/2009

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 192 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 192 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)

: . 11/502,202 JOSHI, DEEPA
Notice of Allowablllty Examiner Art Unit
HANH B. THAI 2163

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to amendment 10/8/09.

2. [X] The allowed claim(s) is/are 1-9 and 12-20 and renumbered as 1-18.

3. [[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[] Some* c)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [X] Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
/Hanh B Thai/ /don wong/
Examiner, Art Unit 2163 Supervisory Patent Examiner, Art Unit 2163
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-08) Notice of Allowability Part of Paper No./Mail Date 20091218
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Application/Control Number: 11/502,202 Page 2
Art Unit: 2163

DETAILED ACTION
1. This is in response to Amendment and RCE filed on October 8, 2009. Independent claims
1, 9 and 15 are amended. Claims 10-11 are cancelled. Claim 21 is newly added. Claims 1-9 and
12-21 are pending in this application.

Response to Arguments
2. Applicant’s arguments regarding “the submitted partial query is an abbreviated or
incomplete search query selected by the user to represent an intended full query” (response
10/8/09, page 6) of claims 1 and 9 and “comparing the partial query to an index of known search
queries” (response 10/8/09, page 7) of claims 9 and 15 have been fully considered and are
persuasive. The rejection of the claims has been withdrawn.

EXAMINER’S AMENDMENT
3. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
Authorization for this examiner’s amendment was given in a telephone interview with

John G. Rauch (Reg. No. 37,218) on December 17, 2009.

4. Please amend claims 1, 9, 15, 17 and 19-20 and cancel claim 21 as below:

Claim 1. (Currently amended) A method for providing search results to a user,
comprising:
receiving at a server a partial query submitted at a remote user client system by a user

seeking search results matching the submitted partial query, the partial query
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comprising an abbreviated or incomplete search query such that the submitted
query is not fully representative of an entire search query desired by the user;

at the server, comparing the received partial query to an index built using previously-

submitted queries received at the server, the index including weights for each of

the previously-submitted queries reflecting the number of times a respective query

was submitted;

based on the comparison to the index and the weights, determining at the server a full

query based-en as the most frequently submitted, previously-submitted query that

matches the partial words of the partial query in matching order;

at the server, submitting the full query to a search engine as a request for search results
desired by the user;

receiving, at the server, results from the search engine that match the partial query
submitted by the user as if the full query had been submitted to the search engine
by the user; and

from the server, presenting the results to the user.

Claim 9. (Currently amended) A method for determining a full query based on a partial
query, the method comprising:

receiving at a server a partial query submitted at a remote user client system by a user
seeking search results matching the submitted partial query, the submitted partial
query being an abbreviated or incomplete search query selected by the user to
represent an intended full query;

at the server, comparing the partial query to an index of known search queries to
determine matching known queries, the index being built using previously-
submitted queries received at the server, the index including weights for each of
the known search queries, the weights being calculated at least in part using
frequency counts representative of number of times the query has been submitted

to the server so that a greater weight is determined for a more popular query;
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at the server, determining a full query by selecting as the full query atleastene-ofthe
matchingknown-queriesineluading the matching known query with the largest

weight, corresponding to the most frequently submitted, previously-submitted

query, based on the frequency counts, that matches words of the partial query in

matching order.

Claim 15. (Currently amended) A system for providing search results to a user,
comprising:
a query reconstruction server eperable to:
receive at the query reconstruction server a partial query submitted at a remote
user client system by a user seeking search results matching the submitted
partial query;
without further interaction with the user, determine a full query based on the
partial query by comparing the submitted partial query to an index of

known search queries, respective entries in the index reflecting frequency

of submission of the respective known, previously submitted search

queries, to-determine-matching-knewn-queries and by determining the full
query by selecting atleast-ene-of the matching known gueries query which

is the most frequently-submitted, previously submitted query that matches

partial words of the partial query in matching order; and
submit the full query to a search engine; and

a web server eperable to receive results matching the submitted partial query from the

search engine and present the results to the user.

Claim 17. (Currently amended) The system of claim 15, further comprising:
a query data management server eperable to:
retrieve historical query data including information relating to a plurality of

previously submitted search queries;
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build [[an]] the index of known search queries based on the historical query data;
and

provide the index to the query reconstruction server.

Claim 19. (Currently amended) The system of claim 15, where the query reconstruction

server is-furtheroperableto-determine determines alternative queries based on the partial query,

and where the web server is-further-operable-to-present presents the alternative queries to the user
as hyperlinks and where the selection of the alternative query hyperlink causes the alternative

query to be submitted to the search engine.

Claim 20. (Currently amended) The system of claim 15, where the web server tsfurther
operable-te-present presents the partial query to the user as a hyperlink and where selection of the
partial query hyperlink causes the partial query to be submitted to the search engine.

Claim 21. (Cancelled)

Allowable Subject Matter

5. Claims 1-9 and 12-20 are allowed over the prior art of record.
6. The following is an examiner’s statement of reasons for allowance:
7. Regarding independent claims 1, 9 and 15, the prior art fails to disclose or suggest the

claimed provision “determine a full query based on the partial query by comparing the submitted
partial query to an index of known search queries” as claimed in conjunction with remaining
claims provisions.

8. The dependent claims, being further limiting to the independent claims, definite and

enabled by the Specification are also allowed.
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Application/Control Number: 11/502,202 Page 6
Art Unit: 2163

Comments
9. Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Other Prior Art Made of Record
10. 1. True et al. (US 6,112,172) disclose interactive searching.
2. Brandin et al. (US 2003/0084027 A1) disclose control method for an extensible
markup language file.
3. Vronay et al. (US 2004/0254928 A1) disclose database query user interface.
4. Forstall et al. (US 2006/0206454 A1) disclose immediate search feedback.
5. Kasperski et al. (US 2007/0050351 A1) disclose alternative search query prediction.

6. Ramer et al. (US 2007/0061317 A1) disclose mobile search substring query

completion.
Conclusion
11. The prior art made of record and not relied upon is considered pertinent to Applicant’s
disclosure.
Point of Contact
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12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HANH B. THAI whose telephone number is (571)272-4029. The
examiner can normally be reached on Mon-Thur (7:00AM - 4:30 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
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284 {(search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and (partial$2 near5 USPAT; EPO; 15:55
(query search$3)) and JPO;

(query with (compar$6 DERWENT;
match$3) with (partial$2 {IBM_TDB
near5 (word$1 query

search$3)))

105 i(search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and (partial$2 near5 USPAT; EPO; 16:00
(query search$3)) and JPO;

(query with (compar$6 DERWENT;
match$3) with (partial$2 {IBM_TDB
near5 (word$1 query

search$3))) and ((partial

$2 abbreviated

incomplete shorthand

short$form) near (query

search$3))

2 (search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and (partial$2 near5 USPAT; EPO; 16:14
(query search$3)) and JPO;

((full$1 near query) with  {DERWENT;
(compar$6 match$3) with {IBM_TDB
(partial$2 near5 (word$1

query search$3))) and

((partial$2 abbreviated

incomplete shorthand

short$form) near (query

search$3))

2 (search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and ((full$1 near query) USPAT; EPO; 16:15
with (compar$6 match$3) JPO;
with (partial$2 near5 DERWENT;

(word$1 query search IBM_TDB
$3))) and ((partial$2

abbreviated incomplete

shorthand short$form)

near (query search$3))
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2 (search$3 with result$1)  {US-PGPUB; OR ON 2009/12/17
and ((full$1 near query) USPAT; EPO; 16:15
with (compar$6 match$3) JPO;
with (partial$2 near5 DERWENT;

(word$1 query search IBM_TDB
$3))) and ((partial$2

abbreviated incomplete

shorthand short$form)

near?7 (query search$3))

2 (search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and ((full$1 near query) USPAT; EPO; 16:15
with (compar$6 match$3) JPO;
with (partial$2 near5 DERWENT;

(word$1 query search IBM_TDB
$3)))

2 ((full$1 near query) with {US-PGPUB; OR ON 2009/12/17
(compar$6 match$3) with {USPAT; EPO; 16:16
(partial$2 near5 (word$1 JPO;
query search$3))) DERWENT;

IBM_TDB

3 ((full$1 near query) with  {US-PGPUB; OR ON 2009/12/17
(determin$4 compar$6 USPAT; EPO; 16:19
match$3) with (partial$2 {JPO;
near5 (word$1 query DERWENT;
search$3))) IBM_TDB

67  i((full$1 near query) same {US-PGPUB; OR ON 2009/12/17
(partial$2 near5 (word$1 {USPAT; EPO; 16:28
query search$3))) JPO;

DERWENT;
IBM_TDB

57  {"707"/$.ccls. and ((full$1 {US-PGPUB; OR ON 2009/12/17
near query) same (partial {USPAT; EPO; 16:28
$2 near5 (word$1 query  \JPO;
search$3))) DERWENT;

IBM_TDB

52 "707"/$.ccls. and ((full$1  {US-PGPUB; OR ON 2009/12/17
near query) same (partial {USPAT; EPO; 16:29
$2 near5 (word$1 query  JPO;
search$3))) and ((search \DERWENT;
$3 query) with result$1) {IBM _TDB

36 {"707"/$.ccls. and ((full$1 {US-PGPUB; OR ON 2009/12/17
near query) same (partial {USPAT; EPO; 16:39
$2 near5 (word$1 query  JPO;
search$3))) and ((search \DERWENT;
$3 query) with result$1) IBM_TDB
and @ad<"20060810"
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S32 284 {(search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and (partial$2 near5 USPAT; EPO; 15:55
(query search$3)) and JPO;
(query with (compar$6 DERWENT;
match$3) with (partial$2 {IBM_TDB
near5 (word$1 query
: search$3)))
1833 105 i(search$3 with result$1)  {US-PGPUB; OR ON 2009/12/17
and (partial$2 near5 USPAT; EPO; 16:00
(query search$3)) and JPO;
(query with (compar$6 DERWENT;
match$3) with (partial$2 {I1BM TDB
near5 (word$1 query
search$3))) and ((partial
$2 abbreviated
incomplete shorthand
short$form) near (query
: search$3))
1834 2 (search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and (partial$2 near5 USPAT; EPO; 16:14
(query search$3)) and JPO;
((full$1 near query) with  {DERWENT;
(compar$6 match$3) with {IBM TDB
(partial$2 near5 (word$1
query search$3))) and
((partial$2 abbreviated
incomplete shorthand
short$form) near (query
: search$3))
835 2 (search$3 with result$1)  {US-PGPUB; OR ON 2009/12/17
and ((full$1 near query) USPAT; EPO; 16:15
with (compar$6 match$3) JPO;
with (partial$2 near5 DERWENT;
(word$1 query search IBM_TDB
$3))) and ((partial$2
abbreviated incomplete
shorthand short$form)
near (query search$3))
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836 2 (search$3 with result$1)  {US-PGPUB; OR ON 2009/12/17
: and ((full$1 near query) USPAT; EPO; 16:15
with (compar$6 match$3) JPO;
with (partial$2 near5 DERWENT;
(word$1 query search IBM_TDB
$3))) and ((partial$2
abbreviated incomplete
shorthand short$form)
: near7 (query search$3))
11837 2 (search$3 with result$1) {US-PGPUB; OR ON 2009/12/17
and ((full1 near query)  {USPAT; EPO; 16:15
with (compar$6 match$3) JPO;
with (partial$2 near5 DERWENT;
(word$1 query search IBM_TDB
1538 2 ((full$1 near query) with  {US-PGPUB; OR ON 2009/12/17
? (compar$6 match$3) with {USPAT; EPO; 16:16
(partial$2 near5 (word$1  {JPO;
query search$3))) DERWENT;
: IBM_TDB
1S39 3 ((full1 near query) with  {US-PGPUB; OR ON 2009/12/17
(determin$4 compar$6 USPAT; EPO; 16:19
match$3) with (partial$2 {JPO;
near5 (word$1 query DERWENT;
; search$3))) IBM_TDB
140 67  {((full$1 near query) same {US-PGPUB; OR ON 2009/12/17
5 (partial$2 near5 (word$1  {USPAT; EPQ; 16:28
query search$3))) JPO;
DERWENT;
; IBM_TDB
1S4 57 "707"/$.ccls. and ((fullp1  {US-PGPUB; OR ON 2009/12/17
near query) same (partial {USPAT; EPO; 16:28
$2 near5 (word$1 query  {JPO;
search$3))) DERWENT;
: IBM_TDB
142 52 {"707"/$.ccls. and ((full$1 {US-PGPUB; OR ON 2009/12/17
near query) same (partial {USPAT; EPO; 16:29
$2 near5 (word$1 query  {JPO;
search$3))) and ((search {DERWENT;
: $3 query) with result$1) IBM_TDB
43 36 {"707"/$.ccls. and ((full$1 {US-PGPUB; OR ON 2009/12/17
5 near query) same (partial {USPAT; EPO; 16:39
$2 near5 (word$1 query  JPO;
search$3))) and ((search {DERWENT;
$3 query) with result$1) {IBM_TDB
: and @ad< "20060810"
146 36 {"707"/$.ccls. and ((full$1  {US-PGPUB; OR ON 2009/12/18
near query) same (partial {USPAT; EPO; 10:02
$2 near5 (query search JPO;
$3))) and ((search$3 DERWENT;
query) with result$1) and {IBM_TDB
(@ad<"20060810"
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((full$1 near query)
same (partial$2
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S44 18 ((full$1 near query)  {USPAT; UPAD :OR ON 2009/12/17 16:28
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5 search$3)))
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