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In one embodiment, a method for processing queries initi-
ated by users of mobile devices includes receiving an
incoming message containing a query initiated be a user of
a mobile device, and extracting the query from the received
message. The message further includes obtaining a result of
the query and creating an outgoing message with the result
of the query for delivery to the mobile device.
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METHOD AND SYSTEM FOR PROCESSING
QUERIES INTIATED BY USERS OF MOBILE
DEVICES

FIELD OF INVENTION

[0001] The field of invention relates generally to wireless
data communication, and more particularly, to processing
queries initiated by users of mobile devices.

BACKGROUND

[0002] Message exchange services for mobile phones are
extremely popular in Europe. According to statistical data,
over 20 billion messages were sent in 2003 in the United
Kingdom alone. The U.S. market for mobile phone message
exchange is also rapidly growing.

[0003] One exemplary mobile phone message exchange
service is SMS (Short Message Service). SMS provides for
sending messages of up to 160 characters (224 characters if
using a 5-bit mode) to mobile phones that use Global System
for Mobile communication. SMS is similar to paging. How-
ever, SMS messages do not require the mobile phone to be
active and within range and will be held for a number of days
until the phone becomes active and within range. SMS
messages are transmitted within the same cell or to anyone
with roaming service capability. They can also be sent to
digital phones from a web site equipped with PC Link or
from one digital phone to another. Typical uses of SMS
include notifying a mobile phone owner of a voicemail
message, notifying a salesperson of an inquiry and contact
to call, notifying a doctor of a patient with an emergency
problem, notifying a service person of the time and place of
their next call, and notifying a driver of the address of the
next pickup.

[0004] Typically, wireless operators use a short message
peer to peer (SMPP) protocol to allow third parties send and
receive SMS messages on the wireless network. The SMPP
protocol is an open, industry standard messaging protocol
designed to simplify integration of data applications with
wireless mobile networks

SUMMARY

[0005] In one embodiment, a method for processing que-
ries initiated by users of mobile devices includes receiving
an incoming message containing a query initiated by a user
of mobile device, and extracting the query from the received
message. The message further includes obtaining a result of
the query and creating an outgoing message with the result
of the query for delivery to the mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The present invention is illustrated by way of
example and not limitation in the figures of the accompa-
nying drawings, in which like references indicate similar
elements and in which:

[0007] FIG. 1 presents a diagram illustrating an overview
of one embodiment of the present invention;

[0008] FIG. 2 is a block diagram of one embodiment of a
mobile user query service;

[0009] FIG. 3 illustrates an architecture in which one
embodiment of the present invention may be implemented;
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[0010] FIG. 4 presents a flow diagram of one embodiment
of a method for processing queries initiated by users of
mobile devices;

[0011] FIG. 5 presents a flow diagram of one embodiment
of' a method for obtaining a query result;

[0012] FIG. 6 illustrates an exemplary query result pre-
sented to a user of a mobile phone; and

[0013] FIG. 7 is a block diagram of one embodiment of a
computer system.

DETAILED DESCRIPTION
Overview of One Embodiment

[0014] Methods and systems for processing queries initi-
ated by users of mobile devices are described. FIG. 1
presents a diagram illustrating an overview of one embodi-
ment of the present invention.

[0015] Referring to FIG. 1, mobile devices 104 are inter-
active communication devices. For example, mobile devices
104 may be wireless telephones, palm-sized computing
devices, PDAs, or Internet-capable appliance remote con-
trollers. The mobile devices 104 allow their users to initiate
queries (e.g., by entering queries on the mobile devices 104
or by providing voice queries to the mobile devices 104) and
then create messages containing the user-initiated queries.
These messages may be, for example, Short Messaging
Service (SMS) messages, Multimedia Message Service
(MMS) messages, and electronic mail (email) messages.

[0016] The mobile devices 104 may communicate wire-
lessly with a mobile user query service 106 via a wireless
network 102. A wide variety of communication techniques
known in the art can be used to enable communication
between the mobile user query service 106 and mobile
devices 104.

[0017] The mobile user query service 106 is responsible
for receiving messages transmitted by the mobile devices
104, obtaining results for queries included in the received
messages, creating outgoing messages with the query
results, and causing the outgoing messages to be delivered
to the corresponding mobile devices 104. The outgoing
messages may be, for example, SMS messages, MMS
messages, and email messages. Upon receiving these mes-
sages, the mobile devices 104 display the requested query
results to the users.

[0018] References throughout this specification to “one
embodiment” or “an embodiment™ indicate that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment.
Thus, the appearances of the phrases “in one embodiment”
or “in an embodiment” in various places throughout this
specification are not necessarily all referring to the same
embodiment. Furthermore, the particular features, struc-
tures, or characteristics may be combined in any suitable
manner in one or more embodiments.

System Architecture

[0019] FIG. 2 is a block diagram of one embodiment of a
mobile user query service 200. The mobile user query
service 200 includes a message query server 202 and a set
of search servers 204. The message query server 202 is
responsible for receiving incoming messages with queries
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initiated by users of mobile devices, obtaining results for the
user-initiated queries from corresponding search servers
204, and creating outgoing messages with the query results
for delivery to the mobile devices.

[0020] The search servers 204 are responsible for produc-
ing results for different query types. In one embodiment,
each search server 204 is responsible for producing results
for certain query types. For example, the first search server
204 may be providing responses to yellow page (YP) queries
(e.g., queries about businesses in specific geographic areas),
the second search server 204 may be providing responses to
driving direction queries (e.g., queries about driving direc-
tions from point A to point B), the third search server 204
may be providing responses to headline news queries (e.g.,
queries about headline news associated with a specific
topic), etc.

[0021] In one embodiment, the message query server 202
includes an incoming message parser 206, a query result
receiver 208, and an outgoing message creator 210.

[0022] The incoming message parser 206 is responsible
for receiving messages with user-initiated queries and
extracting the queries from the messages. The messages may
be, for example, SMS messages, MMS messages, and email
messages. In one embodiment, the incoming message parser
206 is also responsible for determining the type of each
query and forwarding the query to the search engine pro-
cessing queries of this type. The query type may be, for
example, the YP type, the driving direction type, the head-
line news type, the phone book type (e.g., queries about
addresses and/or phone numbers of businesses or resi-
dences), a product type (e.g., queries about prices of specific
products), a calculator type (e.g., queries about specific
calculations), a glossary type (e.g., queries about definitions
of words or phrases), the stock ticker type (e.g., queries
about stock quotations), the map type (e.g., queries about
local maps), etc. In one embodiment, the incoming message
parser 206 determines the query type by analyzing the
syntax of the query. For example, the query may be preceded
by a query type indicator (e.g., the letter “n” for headline
news queries, the letter “f” for product queries, etc.). In
another embodiment, the incoming message parser 206
determines the query type by analyzing the semantics of the

query.

[0023] The query result receiver 208 is responsible for
receiving query results from corresponding search servers
204.

[0024] The outgoing message creator 210 is responsible
for creating an outgoing message for each query result. The
message may be, for example, an SMS message, a MMS
message, or an email message. In one embodiment, the
outgoing message matches the type of the corresponding
incoming message (e.g., both incoming and outgoing mes-
sages are SMS messages). Alternatively, the corresponding
incoming and outgoing messages may be of different types
(e.g., the incoming message may be an SMS message, and
the outgoing message may be an MMS message).

[0025] In one embodiment, the outgoing message creator
210 determines whether the size of the outgoing message
exceeds an allowed size (e.g., 160 bytes for SMS messages).
If so, the outgoing message creator 210 splits the message
into multiple messages and forwards each of the multiple
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messages to the corresponding mobile device. In one
embodiment, the outgoing message creator 210 adds a
sequence indicator to each of the multiple messages to
specify the sequence of a relevant query result portion with
respect to the other portions of this query result (e.g., the
indicator “%3” may specify that this query result portion is
the second portion of the query result consisting of three
portions).

[0026] FIG. 3 illustrating an architecture in which one
embodiment of the present invention may be implemented.
This exemplary architecture utilizes SMS messages and the
SMPP (Short Message Peer to Peer) protocol.

[0027] Referring to FIG. 3, a mobile phone 302 is coupled
to a SMPP server 304 of the wireless carrier via a wireless
network 300. When the user of the mobile phone 302 sends
an SMS message to a specific phone number (e.g., the phone
number associated with a mobile user query service), the
wireless carrier sends the SMS message to the SMPP server
304, which routes the message to an SMPP gateway 310 of
the mobile user query service via a front end server 306 of
the mobile user query service.

[0028] The SMPP gateway 310 sends the SMS message to
the SMS server 312, which extracts the query specified by
the user of the mobile device 302, determines the type of the
query, and sends the query to a corresponding search server.
Depending on the query type, the corresponding search
server may be a map server 314 (e.g., responsible for
providing driving directions), a YP server 316, a web server
318 (e.g., responsible for providing web content), a news
server 320, a product server 322, a help server 324 (e.g.,
responsible for providing help information), or any other
query server not shown in FIG. 3.

[0029] The relevant search server produces a result for the
query and sends it back to the SMS server 312, which
formats the query result and sends the resulting SMS mes-
sage to the SMPP gateway 310. The SMPP gateway splits
the SMS message if needed (e.g., if the size of the SMS
message exceeds 160 bytes), and forwards each of the split
messages to the SMPP server 306 via a proxy 308.

[0030] The SMPP server 306 sends the SMS message (or
multiple SMS messages) to the wireless network 300. The
mobile phone 302 then receives the message and displays
the message to the user. If the mobile phone 302 receives
multiple messages containing portions of the same query
result, the mobile phone 302 displays the first query result
portion and allows the user to request the next query result
portion (e.g., by providing a link to the next query result
portion at the end of the first query result portion).

[0031] Hence, when the user of the mobile phone 302
initiates a query, the user is provided with the query result
in real time.

[0032] In another embodiment, a single server is used,
combining the SMS server 312 and the SMPP gateway 310.
In yet another embodiment, the SMPP gateway 310 may be
used to communicate with different wireless carries. In still
another embodiment, the SMPP gateway 310 may be con-
figured to communicate with different external servers (e.g.,
an SMS server, an MMS server, a mail server, etc.) to
exchange messages of various types (e.g., SMS messages,
MMS messages, email messages, etc.).
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[0033] In one embodiment, multiple SMPP gateways 310
and SMS servers 312 are provided to handle a large amount
of messages.

Description of Processes

[0034] FIG. 4 presents a flow diagram of one embodiment
of'a method 400 for processing queries initiated by users of
mobile devices. The method may be performed by process-
ing logic, which may comprise hardware, software, or a
combination of both. Processing logic may reside either in
a server (e.g., a message query server 202 of FIG. 2), or
partially or entirely in a separate device and/or system(s).

[0035] At block 402, processing logic receives an incom-
ing message containing a query initiated by a user of a
mobile device. The user may initiate a query by entering the
query on the mobile device or by providing a voice query to
the mobile device. The voice query may then be interpretedn
by a speech recognition module of the mobile device or a
speech recognition module at a server (e.g., the message
query server 202). The incoming message containing the
user-initiated query may be, for example, an SMS message,
a MMS message or an email message.

[0036] At block 404, processing logic extracts the query
from the received incoming message. In one embodiment,
processing logic also extracts from the incoming message an
identifier (e.g., a phone number) of the mobile device of the
user. In one embodiment, in which the query is a voice
query, extracting the query includes processing the voice
query using a speech recognition module.

[0037] At block 406, processing logic obtains a result of
the query. In one embodiment, processing logic obtains the
query result by sending the query to a search server, and
receiving the query result from the search server. Alterna-
tively, processing logic may obtain the query result in a
different manner. For example, processing logic may format
the extracted query into a database query (e.g., an SQL
query), submit the database query to a database engine, and
receive a response from the database engine. One embodi-
ment of a process for obtaining a query result will be
discussed in greater detail below in conjunction with FIG.
5.

[0038] At block 408, processing logic creates an outgoing
message with the query result for delivery to the mobile
device of the user. The outgoing message may be, for
example, an SMS message, an MMS message, or an email
message. The outgoing message may include the query
result and the identifier of the user’s mobile device (e.g., the
phone number). In one embodiment, the outgoing message
matches the type of the corresponding incoming message
(e.g., both incoming and outgoing messages are SMS mes-
sages). Alternatively, the corresponding incoming and out-
going messages may be of different types (e.g., the incoming
message may be an SMS message, and the outgoing mes-
sage may be an MMS message).

[0039] In one embodiment, processing logic splits the
outgoing message into multiple messages if the size of the
outgoing message exceeds an allowed size (e.g., 160 bytes
for SMS messages). In one embodiment, processing logic
adds a sequence indicator to each of the multiple messages
to specify the sequence of a relevant query result portion
with respect to the other portions of this query result (e.g.,
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the indicator “%5” may specify that this query result portion
is the second portion of the query result consisting of three
portions).

[0040] FIG. 5 presents a flow diagram of one embodiment
of' a method 500 for obtaining a query result. The method
may be performed by processing logic, which may comprise
hardware, software, or a combination of both. Processing
logic may reside either in a server (e.g., a message query
server 202 of FIG. 2), or partially or entirely in a separate
device and/or system(s).

[0041] At block 502, processing logic determines the type
of'a query extracted from a message transmitted by a mobile
device of a user. For example, the query types may be
determined according to methods disclosed in U.S. patent
application Ser. No. 09/850,403 titled “Systems and Meth-
ods for Providing Map Information” and U.S. patent appli-
cation Ser. No. 09/956,875 titled “Systems and Methods for
Providing Stock Ticker Information”, each of the disclosures
of' which is herein incorporated by reference. In one embodi-
ment, the query type is determined based on the syntax of the
query. For example, a query may be preceded by a query
type indicator specified by the user (e.g., the user may enter
“n olympics” to request a first set of headline news on
Olympics, and “n.2 olympics” to request a second set of
headline news on Olympics). In one embodiment, the user is
provided with a set of available query type indicators via a
help query or any other means. In one embodiment, if the
query is entered without a query type indicator, processing
logic assigns a default query type (e.g., the most popular
query type such as the YP type) to the query. Alternatively,
processing logic analyzes the semantics of the query to
determine the query type if the query is entered without a
query type indicator.

[0042] In another embodiment, a query type indicator is
not required and a query type is assigned automatically
based on the semantics of the query (i.e., the user does not
specify a query type indicator). For example, processing
logic may assign an YP type to the query if it determines that
the query contains a store name and a zip code.

[0043] In one embodiment, processing logic may assign
several query types to the query if more than one type
applies.

[0044] At block 504, processing logic determines which
search engine is responsible for processing the type of this
query and forwards the query to this search engine. In one
embodiment, processing logic reformats the query into a
command recognizable by the search engine and sends the
resulting command to the search engine. In one embodi-
ment, processing logic sends the query to multiple search
engines if the query is associated with multiple query types.

[0045] At block 506, processing logic receives the query
result from one or more search engines. If several search
results are received, and the combination of these search
results exceeds an allowed size of an outgoing message,
processing logic may split the outgoing message into mul-
tiple messages using the boundaries between the search
results.

[0046] In one embodiment, if processing logic does not
receive any search result, processing logic sends a query to
a help search engine, which provides a help message based
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on the content of the query (e.g., using a keyword scan), and
creates an outgoing message including the help message.

[0047] FIG. 6 illustrates an exemplary query result dis-
played on a user’s mobile phone. This result is produced in
response to the user’s YP query (e.g., “pizza mountain view

ca”, “round table pizza mountain view ca”, “pizza 940407,
etc.).

[0048] Driving directions may be displayed on the user’s
mobile phone if the user enters a query containing a source
address and a destination address (e.g., “from 500 oracle
parkway 94065 to 1400 amphitheater parkway 94043 or
“from 500 oracle parkway redwood city ca to 1400 amphi-
theater parkway mountain view ca”).

[0049] A listing for a business may be displayed on the
user’s mobile phone if the user enters a query containing a
business name and a zip code or the city and state. A listing
for a residence may be displayed on the user’s mobile phone
if the user enters a query containing a phone number, or a
person’s name and a zip code or the city and state (e.g.,
“650-960-4000” or “Adam Smith Mountain View Calif.”).

[0050] A product price may be displayed on the user’s
mobile phone if the user enters a query containing the name
of a product (e.g., “ipod 20gb”, “coffee maker™, etc.).

[0051] A math computation result may be displayed on the
user’s mobile phone if the user enters a query containing a
math problem involving, for example, a basic arithmetic or
more complex math, units of measure and conversions,
physical constants, etc. (e.g., “5+2%2”, “2720”, “sqrt(-2)”,
“half a cup in teaspoons”, “160 pounds*4000 feet in calo-
ries, etc.).

[0052] A definition for a word or phrase may be displayed
on the user’s mobile phone if the user enters a query
containing a word or a phrase to be defined (e.g., “define
SMS”, “define query”, etc.).

[0053] Headline news may be displayed on the user’s
mobile phone if the user enters a query containing a news
topic (e.g., “iraq”, “google”, etc.).

[0054] A correct spelling of a word or a phrase may be
displayed on the user’s mobile phone if the user enters a
query containing an incorrectly spelled word or phrase and
asks for spelling of a word or a phrase (e.g., “spelling
imediately”). In addition, if the query entered by the user
contains a typographical error and no results were found, the
query is automatically corrected, the result for the corrected
query is obtained and returned to the user, and the user is
notified of the corrected spelling.

[0055] Additional query types processed by various
embodiments of the present invention may include, for
example, stock quotes, sport scores, flight information,
movie times, etc.

Exemplary Computer System

[0056] FIG. 7 shows a diagrammatic representation of a
machine in the exemplary form of a computer system 700
within which a set of instructions, for causing the machine
to perform any one or more of the methodologies discussed
herein, may be executed. In alternative embodiments, the
machine operates as a standalone device or may be con-
nected (e.g., networked) to other machines. In a networked
deployment, the machine may operate in the capacity of a
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server or a client machine in server-client network environ-
ment, or as a peer machine in a peer-to-peer (or distributed)
network environment. The machine may be a personal
computer (PC), a tablet PC, a set-top box (STB), a Personal
Digital Assistant (PDA), a cellular telephone, a web appli-
ance, a network router, switch or bridge, or any machine
capable of executing a set of instructions (sequential or
otherwise) that specify actions to be taken by that machine.
Further, while only a single machine is illustrated, the term
“machine” shall also be taken to include any collection of
machines that individually or jointly execute a set (or
multiple sets) of instructions to perform any one or more of
the methodologies discussed herein.

[0057] The exemplary computer system 700 includes a
processor 702 (e.g., a central processing unit (CPU) a
graphics processing unit (GPU) or both), a main memory
704 and a static memory 706, which communicate with each
other via a bus 708. The computer system 700 may further
include a video display unit 710 (e.g., a liquid crystal display
(LCD) or a cathode ray tube (CRT)). The computer system
700 also includes an alphanumeric input device 712 (e.g., a
keyboard), a cursor control device 714 (e.g., a mouse), a disk
drive unit 716, a signal generation device 718 (e.g., a
speaker) and a network interface device 720.

[0058] The disk drive unit 716 includes a machine-read-
able medium 722 on which is stored one or more sets of
instructions (e.g., software 724) embodying any one or more
of the methodologies or functions described herein. The
software 724 may also reside, completely or at least par-
tially, within the main memory 704 and/or within the pro-
cessor 702 during execution thereof by the computer system
700, the main memory 704 and the processor 702 also
constituting machine-readable media.

[0059] The software 724 may further be transmitted or
received over a network 726 via the network interface
device 720.

[0060] While the machine-readable medium 722 is shown
in an exemplary embodiment to be a single medium, the
term “machine-readable medium” should be taken to include
a single medium or multiple media (e.g., a centralized or
distributed database, and/or associated caches and servers)
that store the one or more sets of instructions. The term
“machine-readable medium” shall also be taken to include
any medium that is capable of storing, encoding or carrying
a set of instructions for execution by the machine and that
cause the machine to perform any one or more of the
methodologies of the present invention. The term “machine-
readable medium” shall accordingly be taken to included,
but not be limited to, solid-state memories, optical and
magnetic media, and carrier wave signals.

[0061] General Legal Statements

[0062] The processes described above can be stored in a
memory of a computer system as a set of instructions to be
executed. In addition, the instructions to perform the pro-
cesses described above could alternatively be stored on other
forms of machine-readable media, including magnetic and
optical disks. For example, the processes described could be
stored on machine-readable media, such as magnetic disks
or optical disks, which are accessible via a disk drive (or
computer-readable medium drive). Further, the instructions
can be downloaded into a computing device over a data
network in a form of compiled and linked version.
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[0063] Alternatively, the logic to perform the processes as
discussed above could be implemented in additional com-
puter and/or machine readable media, such as discrete
hardware components as large-scale integrated circuits
(LSI’s), application-specific integrated circuits (ASIC’s),
firmware such as electrically erasable programmable read-
only memory EEPROM’s); and electrical, optical, acousti-
cal and other forms of propagated signals (e.g., carrier
waves, infrared signals, digital signals, etc.); etc.

[0064] In the foregoing specification, the invention has
been described with reference to specific exemplary embodi-
ments thereof. It will, however, be evident that various
modifications and changes may be made thereto without
departing from the broader spirit and scope of the invention
as set forth in the appended claims. The specification and
drawings are, accordingly, to be regarded in an illustrative
rather than a restrictive sense.

1. A method, comprising:

receiving an incoming message containing a query initi-
ated by a user of a mobile device;

extracting the query from the incoming message;
obtaining a result of the query; and

creating an outgoing message with the result of the query

for delivery to the mobile device.

2. The method of claim 1 wherein the incoming message
is any one of a Short Messaging Service (SMS) message, a
Multimedia Message Service (MMS) message, and an email
message.

3. The method of claim 1 wherein the outgoing message
is any one of a Short Messaging Service (SMS) message, a
Multimedia Message Service (MMS) message, and an email
message.

4. The method of claim 1 wherein the query initiated by
the user of the mobile device is entered by the user on the
mobile device.

5. The method of claim 1 wherein the query initiated by
the user of the mobile device is a voice query.

6. The method of claim 5, wherein the voice query is
processed by a speech recognition module of the mobile
device.

7. The method of claim 5 wherein extracting the query
from the incoming message comprises processing the voice
query using a speech recognition module.

8. The method of claim 1 wherein obtaining the result of
the query comprises:

determining a type of the query;

forwarding the query to a search engine associated with
the type of the query; and

receiving the result of the query from the search engine
associated with the type of the query.
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9. The method of claim 8 wherein the type of the query is
any one of a yellow page type, a driving direction type, a
phone book type, a product price type, a calculator type, a
glossary type, a headline news type, a help request type, a
stock ticker type, a map type, and a spell checker type.

10. The method of claim 8 wherein determining the type
of the query comprises:

evaluating the syntax of the query.
11. The method of claim 1 wherein creating the outgoing
message comprises:

determining that the query result exceeds a predefined
size;

splitting the query result into a plurality of result portions;
and

creating a message for each of the plurality of result

portions.

12. The method of claim 11 wherein the message for each
of the plurality of result portions includes an indicator of a
sequence of said each of the plurality of result portions
within the query result.

13. An apparatus comprising:

an incoming message parser to receive an incoming
message containing a query initiated by a user of a
mobile device, and to extract the query from the
incoming message;

a query result receiver to obtain a result of the query; and

an outgoing message creator to create an outgoing mes-
sage with the result of the query for delivery to the
mobile device.

14. An apparatus comprising:

means for receiving an incoming message containing a
query initiated by a user of a mobile device;

means for extracting the query from the incoming mes-
sage;

means for obtaining a result of the query; and

means for creating an outgoing message with the result of

the query for delivery to the mobile device.

15. A computer readable medium comprising instructions,
which when executed on a processing system, cause the
processing system to perform a method comprising:

receiving an incoming message containing a query initi-

ated by a user of a mobile device;

extracting the query from the incoming message;
obtaining a result of the query; and

creating an outgoing message with the result of the query
for delivery to the mobile device.
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