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A method of providing information responsive to a request
from a wireless communication device involves receiving an
information request from a mobile device and generating
responsive information for the information request, trans-
mitting a first portion of the responsive information to the
mobile device in a first communication session, and trans-
mitting a second portion of the responsive information to the
mobile device in a second, overloaded communication ses-
sion.
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OVERLOADED COMMUNICATION SESSION

TECHNICAL FIELD

[0001] This application relates to establishing connections
to bandwidth-constrained communication and computing
devices such as mobile telephones.

BACKGROUND

[0002] Mobile devices, such as cellular telephones, often
have the capability to connect to the Internet in order to
browse web pages and access other online content. Some
current cellular telephones have a client, which enables the
phone to form a connection with an Internet server. After the
connection is established, the phone may request informa-
tion, such as a web page for viewing, from the server. The
server may then respond by transmitting the web page for
viewing on the cellular telephone’s display.

[0003] In other systems, cellular telephones may have
search clients that communicate with remote search engines
implemented at Internet servers. Users may enter search
terms and select a type of search to transmit to the search
engine. For example, the user may enter the search term
“dog” and specify the search type as “images.” This infor-
mation then may be transmitted to the search engine, which
may generate results related to the search request and
transmit the results to the cellular telephone. The cellular
telephone could then display the search results, such as
thumbnail images of dogs.

[0004] Wireless devices, including cellular telephones,
may use the wireless application protocol (WAP) for access-
ing the Internet. The WAP is a specification that defines how
the devices communicate with Internet systems. A WAP
browser client may support languages such as HTML and
XML to enable the display of digital content on a wireless
device. However, using the WAP interface to establishing a
connection between an Internet server and the browser may
take several seconds.

[0005] For example, a browser on a cellular telephone
may display a search page, which is employed by a user to
enter search terms. After entering a search term and initiat-
ing a search, such as a search for images, a user may have
to wait 6-8 seconds for the browser to establish a connection
with the remote search engine, which begins to transmit the
results to the phone. After all the results have been trans-
mitted, the browser may display them to the user. If the user
desires to view results of a different search type, such as web
page URLs (uniform resource locators), the user may have
to wait another 6-8 seconds for the browser to establish the
connection for sending an additional search request and
downloading additional results. In addition to such “latency”
delay in forming a connection, delay may occur because
wireless connections are relatively slow compared to fixed
connections.

[0006] Other systems may use Short Message Service
(SMS) to communicate with systems networked through the
Internet. SMS enables a wireless device, such as a cellular
telephone, to send queries as text messages. Connection time
between the wireless device and the Internet systems may be
less than what is required for WAP; however, the results
returned are in plain text with no URLs, no web pages, and
no images.
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SUMMARY

[0007] In general, this document discusses systems and
methods for providing information in overloaded connec-
tions that have information that would ordinarily be trans-
mitted in multiple connections. In this way, fewer connec-
tions may be made and less latency introduced to a system.

[0008] In one implementation, a method of providing
information responsive to a request from a wireless com-
munication device is disclosed. The method comprises
receiving an information request from a mobile device and
generating responsive information for the information
request, transmitting a first portion of the responsive infor-
mation to the mobile device in a first communication ses-
sion, and transmitting a second portion of the responsive
information to the mobile device in a second, overloaded
communication session. The overloaded communication
session may comprise a hypertext transfer protocol (HTTP)
communication session, or a socket communication session,
among many others. The information request may comprise
a search request.

[0009] In some implementations, the responsive informa-
tion in the first communication session may comprise infor-
mation in a first search result type, and the responsive
information in the second, overloaded communication ses-
sion may comprise information in a plurality of search result
types that differ from the first search result type. Also, the
first communication session may occur before the second
communication session, and it may be an overloaded com-
munication session.

[0010] In another implementation, a method of transmit-
ting requests and receiving information responses using a
mobile communication device is disclosed. The method
comprises overloading a connection between the mobile
communication device and a server, wherein the overloading
includes transmitting a search request from the mobile
communication device to the server, receiving at the mobile
communication device from the server a first set of results
associated with the search request, and receiving at the
mobile communication device from the server a second set
of results in an overloaded communication session associ-
ated with the search request. The receiving may be carried
out by a non-browser application. In addition, at least a
portion of the first set of results may be displayed before the
second set of results has been fully received. Also, a selec-
tion of a result element may be received in response to
display of the first set of results or the second set of results,
and a telephone connection generated in response to the
selection.

[0011] In one implementation, a selection of a result
element may be received in response to display of the first
set of results or the second set of results, and transmitting a
text message in response to the selection. Also, a selection
of a result element may be received in response to display of
the first set of results or the second set of results, and a web
page request in response to the selection. The receiving of
the the first set of results and receiving the second set of
results may also be performed by separate execution threads
on the mobile communication device.

[0012] In other implementations, the first set of results and
the second set of results may relate to multiple different
search types. The multiple search types may be selected
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from a group consisting of advertisements, images, web
pages, maps, news, geographically specified (local) content,
shopping, weather, and content resident on the mobile
device. Also, the multiple search types may be displayed as
display elements categorized by search type, and each
category may be displayed separately. One search type may
also be displayed with another search type. In addition,
navigation between the multiple search types may include
horizontal navigation. Search requests for the multiple dif-
ferent search types may also be generated in response to
entry by a user through one entry point in a user interface.

[0013] In yet another implementation, a computer pro-
gram product containing executable instructions that when
executed cause a processor to perform certain operations is
disclosed. Those operations include overloading a connec-
tion between a mobile device and a server, wherein the
overloading comprises transmitting a search request from
the mobile device to the server, receiving at the mobile
device from the server a first set of results associated with
the search request, and receiving at the mobile device from
the server a second set of results associated with the search
request.

[0014] In another implementation, a system for transmit-
ting requests and receiving responses using a wireless device
comprises a connection module that establishes a connection
between a mobile device and a server, a query module that
transmits a search request from the mobile device to the
server, and a means for separately receiving at the mobile
device from the server a first and second set of results,
wherein both results are associated with the search request.

[0015] A system for transmitting requests and receiving
responses using a wireless communication device is also
disclosed. The system comprisesa connection module that
establishes a connection between a mobile device and a
server, a query module that transmits a search request from
the mobile device to the a server, a result download module
at the mobile device that receives from the server a first
portion of results associated with the search request after a
first time period and receives a second portion of results
associated with the search request after a second time period,
and a display module at the mobile device that provides the
first portion of results for display after the first time period
and appends the second portion of results to the first portion
of results for display after the second time period.

[0016] Advantages of the systems and techniques
described herein may include any or all of the following:
decreasing the wait time required for a user to view search
results; decreasing connection overhead when navigating
through results of different search types; improving naviga-
tion between search results; providing a more efficient
method for a user to enter a search request that returns
multiple search types; providing result selection that gener-
ates a phone call; and providing result selection that gener-
ates a text message.

[0017] The details of one or more implementations are set
forth in the accompanying drawings and the description
below. Other features, objects, and advantages of the imple-
mentations will be apparent from the description and draw-
ings, and from the claims.

DESCRIPTION OF DRAWINGS

[0018] FIG. 1a is an exemplary conceptual diagram show-
ing the establishment of communication connections.
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[0019] FIG. 15 is an exemplary diagram of a system for
sending transmissions and receiving responses using and
overloaded connection;

[0020] FIG. 2 is a flow chart of a method for receiving
search requests and transmitting responsive information by
a server according to one implementation;

[0021] FIG. 3 is a flow chart of a method for overloading
a connection by a mobile device according to one imple-
mentation;

[0022] FIG. 4 is a block diagram with further details of the
system shown in FIG. 1a;

[0023] FIGS. 5a-¢ are diagrams of an exemplary user
interface (UI) that may be generated by the mobile device
shown in FIG. 1a;

[0024] FIGS. 6a-c are flow charts of methods for selecting
a search element and performing a related action, each
according to one implementation;

[0025] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0026] FIG. 1a is an exemplary conceptual diagram show-
ing the establishment of communication connections. In the
implementation of FIG. 1a, a system 100 is shown by which
a mobile device 102, such as a cellular telephone, may
establish a connection 103 with a server 106 to send a search
request 104. The server 106 may respond by transmitting
information 108 associated with the search request 104, such
as search results, to the mobile device 102. The search
request 104 may be a request for digital information, such as
web pages, maps, and images associated with the search
terms. The server 106 may be a networked computing
device, such as an Internet server that implements a search
engine.

[0027] In response to the search request 104, the server
106 may transmit the responsive information 108 to the
mobile device 102 using a set 105 of overloaded connec-
tions, which permits the server to send the information in
fewer than normal transmissions. After the server 106
receives the search request 104 in a first transmission
indicated by an arrow 110, the server may send a first portion
113 of the responsive information 108 to the mobile device
102 in a first overloaded communication, as shown by an
arrow 112. The server 106 may then transmit a second
portion 115 of the responsive information 108 as part of a
second overloaded communication, as shown by arrow 116.

[0028] The connections are “overloaded” because they
carry more data than would naturally be carried in a single
connection. For example, where the responsive information
108 contains results to a search request, the results for web
search, image search, and local search may be sent via a
single connection, where only the results for the immedi-
ately-selected search type would normally be downloaded.
Alternatively, certain portions of each type of search may be
returned from a first connection so that the material most-
needed by a user is delivered first. For example, where the
information transaction involves a search request, the first
page of results for certain of the search styles (e.g., web and
news) may be delivered in a first overloaded connection,
while the first page of results (and perhaps other pages of the
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initially-transmitted results) for other search styles (e.g.,
images) may be delivered in a second or other subsequent
connections.

[0029] The particular material to be delivered in the first
overloaded connection may differ depending on the imple-
mentation, and may also be specified by a user. For example,
a user may prefer not to receive image data in a first
overloaded connection because such data might unnecessar-
ily delay the first display of a search result or increase costs
to the user. A user might also prefer to see “local” style
responses first, because the person is presumably looking
more for local content when using a mobile device.

[0030] Sending the responsive information 108 in more
than one transmission may decrease the time a user has to
wait before viewing the information 108, i.e., the “time to
first impression.” For example, a user may use a client on a
cellular telephone to submit a search request for “donuts.”
The client may establish a connection with an Internet server
106 and transmit a search request to a search engine imple-
mented at that server 106. The search engine may then
generate search results and send the first portion 113 of those
results to the cellular telephone, which may display the
results to the user. While the user is viewing the first portion
113 of search results, the search engine may send a second
portion 115 of search results to the cellular telephone.

[0031] The coordination of various transmissions may be
configured as appropriate to meet the needs of a particular
application. For example, a first transmission may not be
overloaded or may be minimally overloaded so that the
time-to-first-impression is short. Such an approach may be
appropriate where the user needs results quickly, and can be
expected to review the results relatively slowly (so that the
subsequent overloaded connections can complete before the
user needs information from them).

[0032] Also, more than two connections can be made, and
the number of connections can vary from time to time or
download to download. For example, the amount of infor-
mation to be included in a first connection may depend on
a user’s past viewing patterns, e.g., if the user is constantly
trying to access follow-up information before it is down-
loaded, the first connection can be more fully overloaded in
the future. Likewise, the server 106 may determine the total
amount of information, and divide the load into the appro-
priate number of connections, such as based on a predeter-
mined rule set. As one example, a particular connection size
may be established for the first, second, and subsequent
connections (e.g., with each subsequent connection involv-
ing a larger transmission), and the server 106 may package
the information for each connection so as to approximate the
various connection sizes. Thus, connections may be divided-
up in a manner that allows for substantially predetermined
download times, and times to impression, for various parts
of the delivered results.

[0033] Information transmission may also be triggered by
an event other than an explicit user request (e.g., a search
term submission). For example, information transmission
may be triggered by passing of time (e.g., a download at a
particular time each day, such as for news, traffic, or weather
information) or by locational changes by the mobile device
(e.g., GPS-detected movement can trigger a transmission of
traffic information).

[0034] FIG. 15 is an exemplary diagram of a system 150
for sending transmissions and receiving responses using an
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overloaded connection. The system 150 may be used to
implement the system 100 shown in FIG. 1a. A number of
mobile devices in the form of cellular telephones 102a-102¢
are shown for use by users of the system 150. Other
appropriate mobile devices, such as PDAs, laptop comput-
ers, or other communication devices may also be used.
Cellular telephone 102¢ may establish a connection 103
with the Internet server 106a using software, such as a
search client that is installed on the cellular telephone 102a4.
The cellular telephone 1024 may be communicatively con-
nected to a network, such as the Internet 152, and may
thereby communicate with other devices such as the server
106a. The cellular telephone 102a may connect directly or
indirectly to the Internet 152. For example, the cellular
telephone 102a may connect to a cellular telephone network
(not shown) that is, in turn, connected to the Internet 152.
Additionally, it may use technology such as Voice Over IP
(VoIP). The communication flow for the cellular telephones
102a-102¢ may be bidirectional so that the server 106a may
receive information, such as commands, from the cellular
telephones 102a-102¢, and may also send information to the
phone. More than one phone, such as phones 1025 and 102c¢,
may communicate with the server 106a simultaneously or
serially.

[0035] Additionally, cellular telephones 102a-102¢ may
communicate with more than one server. The phones 102a-
102¢ may choose or be assigned a server to communicate
with based on the bandwidth available to that server. For
example, the phones 1024-1025 may send the server 106a a
packet of information to determine its response time. The
server 106a may return a response and, based on the time it
takes to return the response, the phones 102a-102¢ may
determine whether or not to send a query to that server 106a
or to attempt to send the query to another server, such as
1065. Alternatively, the server 106a may send information
including its status and the status of other servers. For
example, the server 106a may respond that it is too busy to
handle the request, but may transmit information identifying
server 1065 that may handle the request. The particular
phone could then contact the identified server 1065. In other
embodiments, the server 106a may directly pass the request
to the server 1065 if it is too busy to handle the request.

[0036] The user may enter the search terms in a textual or
other format through the use of keys, buttons, a stylus, or any
other appropriate features or collection of features. For
example, if the mobile device is a cellular telephone, the user
may enter the text by pressing telephone keys that corre-
spond to letters. Entry schemes, such as predictive text entry
and triple-tap entry may be used. In predictive text entry, a
user enters one or more letters, and an application attempts
to complete the words (and perhaps to clear up ambiguity in
what letters were intended when a user pressed a numeric
key) being entered based on previous entries or a local
dictionary that contains common words. Triple-tap entry
may require a user to press one or more telephone keys
multiple times before the desired letter is selected from
multiple letters associated with that phone key. The user may
then continue to enter letters until the complete word has
been spelled.

[0037] The search results may be output in various man-
ners. The output may be displayed on the cellular tele-
phone’s screen as text. Alternatively, the output may be
audible, such as speech played from a speaker in the cellular
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telephone. In other implementations, the output may include
video that is displayed on the cellular telephone’s or other
device’s screen.

[0038] Referring to FIG. 1a, in one implementation, the
first portion 113 may be a first type or style of search result,
such as images (or a group of multiple types or styles). The
second portion 115 may be a second type of search results,
such as web page URL’s, or links. Each portion may be an
overloaded transmission, so that, for example, the first
portion 113 may include both web results and local results.
The second portion 115 may then include image results,
news results, and groups results. In addition, desktop results
may additionally be identified and retrieved from the device
itself, such as from e-mails and other files stored in the
device. Thus, the desktop results may be retrieved at any
appropriate point, such as immediately after a search is
executed, and while the first portion 113 is being delivered.

[0039] The user may view the initially transmitted infor-
mation, such as images, while links to the web pages are
transmitted to the cellular telephone by the search engine.
When the user finishes viewing the images, the user may
then view the links, which have been downloading in the
background and will be ready for display once the user has
reviewed the initially-downloaded information. Alterna-
tively, other pages of images may be downloading in a
second string while the user views the first page or pages of
images. The user may be unaware of the overloaded trans-
missions and the separate transmission of the search results.
Additionally, any overhead time associated with establishing
a connection to receive different types of search results may
be decreased by overloading the connection.

[0040] In another implementation, the client may down-
load a first amount of a particular type of search results as
the first portion 113 and a second amount of the same type
of search results as the second portion 115. For example, the
search engine may transmit 10 web page links. While the
user is viewing the first 10 web page links, the search engine
may transmit a second 10 web page links. The user may be
unaware of the separate transmissions of the web page links.
Instead, it may appear to the user as if the entire 20 web page
links have been downloaded simultaneously. Where over-
loaded connections are employed, the mobile device 102
may download multiple different types of information in
each connection, such as by first downloading the ten best
web results and the ten best news results in the first con-
nection.

[0041] FIG. 2 is a flow chart of a method 200 for receiving
search requests and transmitting responsive information by
a server. The server may be similar to the server 106a or
1065 shown in FIG. 1a. For example, a computer program
product such as a machine-readable medium may include
instructions that cause a processor of the server 106 to
perform operations comprising the stages of method 200.

[0042] At stage 210, a search request is received and
responsive information, such as a search result, is generated.
For example, a client on a mobile device may transmit a
search request including search terms to a server. A search
engine implemented at the server may then generate search
results based on the search request. Other requests may also
be received from the client, and related information trans-
mitted to the client.

[0043] At stage 220, a first portion of the responsive
information is transmitted to the mobile device in a first
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communication session. For example, the server may trans-
mit a first portion of the search results to the cellular
telephone for displaying. The first portion may include a first
type of results, such as links to web pages. The first portion
may also be transmitted in an overloaded connection, such
as a connection that transmits web, news, and local results,
or a connection that transmits web results along with some
or all of the content from those results. For example, where
one of the search results is the CNN home page, the
additional information in the overloaded connection could
include the text from the CNN home page, so that a user can
see certain information immediately if they click on the
“CNN” link from their search results.

[0044] An operation “initiate second transmission instruc-
tion?” is performed at stage 230. The server may receive an
instruction from the mobile device to initiate transmission of
the second portion. For example, the server may receive an
instruction to begin transmitting the second portion of the
search results. This may be received after transmission of the
first portion. The server may also simply begin sending the
second portion once it has finished sending the first portion.
A new connection may be made for the second portion,
particularly where completion of the first connection is
necessary to make the information transmitted in the first
connection usable in part or in full by the mobile device.

[0045] Alternatively, the instruction may be received
before the transmission of the first portion is complete. If
such an instruction is received, stage 240 may be executed.
Otherwise, the method may continue to execute stage 230
until the instruction is received.

[0046] An instruction to execute the second transmission
may be received from the mobile device, for example, where
the user has reviewed the initially-transmitted information
and has selected to review additional information. For
example, where the first transmission transmitted web and
image data, and a user selects a tab to review news data, that
selection can cause the second transmission to occur, includ-
ing by causing any other ongoing transmission to end (or be
interrupted temporarily), if appropriate. If the second trans-
mission includes the information the user has now
requested, the connection for that transmission may end as
soon as the newly requested information has been down-
loaded.

[0047] Any information not delivered from a connection
that has been interrupted before its completed my be trans-
mitted in any other appropriate manner. For example, the
remaining information may be included at the beginning of
the next connection, at the end of the next connection, or as
part of another connection (such as at the end of the last
connection). Also, connections that have not yet been made
can be completed when other connections have been com-
pleted.

[0048] An instruction to execute the second transmission
may also be generated by a server itself. For example, if a
mobile device does not transmit any information during the
transmission for a first connection, the server may begin
transmitting information for the second connection imme-
diately.

[0049] An operation “transmitting the second portion” is
performed in a stage 240. As noted, a second portion of the
responsive information is transmitted to the mobile device
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after the first communication session. For example, while
the user of the cellular telephone is viewing the previously
transmitted search results that included the links to web
pages, the server may transmit a second type of search
results to the cellular telephone, such as links to images. The
user may then view the links to images without having to
initiate a new connection to the search engine implemented
at the server. The same connection may be used as an
overloaded connection for sending both the Web links and
the image results. When all information has been transmit-
ted, the process may end.

[0050] In FIG. 2, the first portion is shown as simply
transmitted while the second portion is shown as being
transmitted by an overloaded session. It is also possible for
the first transmission to be overloaded and the second not
overloaded, or for both or neither to be overloaded. In
addition, more than two transmissions may occur when
appropriate, particularly where transmissions are interrupted
(e.g., by a user selecting an already-transmitted item) and
need to be picked up again. Whether a particular transmis-
sion is overloaded, and the extent to which it is overloaded
(e.g., whether two normal transmissions are combined into
one or three or more are combined into one) will depend on
the particular needs of an application and the capabilities of
a system. For example, it may be preferable not to overload
a first connection by too much or else the “time to first
impression” may be impacted negatively. The degree to
which each connection is overloaded or not overloaded can
also be adjusted dynamically, such as by observing whether
a particular user repeatedly moves quickly from one search
type to another. If such behavior is observed, those types
may be made part of a single first overloaded connection, for
example.

[0051] FIG. 3 is a flow chart of a method 300 for over-
loading a connection by a mobile device. In general, this
flow chart shows operations occurring at a mobile client
device. The mobile device may be similar to the mobile
device 102 shown in FIG. 1a. For example, a computer
program product such as a machine-readable medium may
include instructions that cause a processor of the mobile
device 102 to perform operations comprising the stages of
method 300.

[0052] An operation “transmitting a search request” is
performed in a stage 310, at which a search request is
transmitted from a mobile device to a server. For example,
the user may enter search terms in a search client installed
on a cellular telephone. The cellular telephone may transmit
a search request including the search terms to a search
engine implemented at a server.

[0053] An operation “receiving a first set of results” is
performed in a stage 320. The mobile device receives from
the server a first set of results associated with the search
request. For example, a cellular telephone may receive titles
and hyperlinks to web pages related to the search terms
entered by the user. The titles and hyperlinks may be
generated by a search engine implemented at the server and
may be part of a larger number of titles and hyperlinks
generated in response to the search request.

[0054] An operation “display the first portion as received”
is performed in a stage 330. The first portion may be
displayed as it is received by the mobile device. For
example, the first title and hyperlink may be displayed as the
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remaining nine titles and links are being downloaded by the
cellular telephone. Also, the display may not, in appropriate
circumstances, occur until a certain part of the transmissions
has been received or all of the transmission has been
received.

[0055] An operation “finished receiving” is performed in
stage 340. If the mobile device has completed receiving the
first portion of the responsive information, it may initiate a
transmission to the server indicating the mobile device can
accept a second portion of the responsive information.
Otherwise, the device continues to receive the first portion
of the responsive information. For example, a search client
installed on the cellular telephone may determine whether
the first set of titles and hyperlinks have downloaded. If they
are downloaded, the search client may transmit information
to the server 106 indicating that the second portion of web
links may be transmitted to the cellular telephone. However,
if the search client determines that they have not completely
downloaded, it may continue the download.

[0056] An operation “receiving a second set of results” is
performed in a stage 350. The mobile device receives from
the server a second set of results associated with the search
request. For example, if the responsive information gener-
ated from the search request includes two sets of titles and
hyperlinks and the server has previously transmitted the first
set, the server may transmit the additional second set in a
second overloaded communication session (including by
transmitting the second set of web results, a second set of
images results, and a second set of local results).

[0057] An operation “append second portion to first por-
tion and display” is performed in stage 360. After the second
portion of responsive information is received by the client,
the second portion may be appended to the first portion and
displayed. For example, the client in the mobile device may
append the second set of titles and hyperlinks to the first set
and refresh the cellular telephone display, or may otherwise
display any requested information that has been downloaded
immediately. A refreshed screen may show both sets of
hyperlinks and titles. The two sets may not be visible at the
same time, but may be accessed through user interface
components, such as a scroll bar, a drop down list, a selected
a tabbed panel, or any combination thereof.

[0058] FIG. 4 is a block diagram with further details of the
system 100 shown in FIG. 1a. The mobile device 102 and
the server 106 may establish a connection 103 for transmis-
sion and receipt of a search request and information respon-
sive to the search request 104. The mobile device may be a
mobile device, such as the cellular telephone shown in FIG.
15, and the server may be an Internet server that hosts a
search engine, such as the server 106 also shown in FIG. 15.
The cellular telephone may include search client software
installed on the cellular telephone to execute methods, such
as the methods shown in FIGS. 2 and 3. The software may
include a connection module 402, a query module 404, a
result download module 406, and a display module 408.

[0059] The query module 404 may accept user input, such
as search terms, geographical information, and demographic
information, from a user interface or other components. The
connection module 402 may initiate a point of contact with
the server 106 to establish the connection 103 between the
mobile device 102 and the server 106. The query module
404 may transmit a search request 104 to the connection
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module 402, which may transmit the request 104 to the
server 106. The result download module 406, which receives
search results from the server 106, and the display module
408, which displays those results, will be discussed in
greater detail below.

[0060] In one implementation, the search request 104 and
the transmission of the search results 108 may use a hyper-
text transfer protocol (http) connection to exchange infor-
mation. For example, the request may be in the form of a
POST command, which may cause the server to respond by
sending the search results in HTML (Hypertext Markup
Language) or XML (Extensible Markup Language) format.

[0061] In another implementation, a socket connection
may be used to exchange the search request 104 and the
corresponding search results 108. Use of the socket connec-
tion may permit a user to see the search results as they are
received by the mobile device 102 instead of requiring the
user to wait for the entire download of the first portion 113
of results to complete before the mobile device displays
them. Additionally, users may be able to interrupt the
connection if they choose to cancel a search. Any other
appropriate type of data connection may also be used.

[0062] The server 106 may include a search engine 410,
which can use the search request 104 to generate the search
results, or response information 108, which may include
different search types 109, such as advertisements, images,
web pages, maps, news, entertainment content, geographi-
cally specified (local) content, shopping content, weather
information, and URL’s to any of the previously mentioned
items. Entertainment information may include results, such
as movie times, ball game times, local clubs, and bands
scheduled to perform in the user’s locality. Shopping content
may include results such as product prices, a listing of stores
that carry a particular product, product reviews, and items
that may be ordered online. Geographically specified con-
tent may include results, such as contact information for
local businesses that sell products or services related to the
search request.

[0063] After receiving the search request 104, the server
106 may pass it to the search engine 410 to generate the
search results 108. The search results 108 may include the
first portion 113 and the second portion 115, as discussed
above. In one implementation, the first portion 113 may be
results of a first search type and the second portion 115 may
be results of a second search type, or each portion may
include results for multiple different search types. For
example, as shown in FIG. 4, the first portion 113 may
include results from the search type “web page links”109a,
and the second portion 115 may include results from the
search type “images”1095. The first portion 113 may also
includes results from multiple search types, while the second
portion may also include results from multiple search types.

[0064] In a second implementation (not shown in FIG. 4),
the first portion 113 may include a first amount of one search
type, and a second portion 115 may include a second amount
of the same search type. For example, the first portion 113
may include a first set of URL’s for images, and the second
portion 115 may include a second set of URL’s for images.
Additionally, the first portion 113 may contain results ranked
as more relevant than the results included in the second
portion 115. For example, the server 106 may determine that
one set of links is more relevant to the search request than
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another set of links. The server may then include the more
relevant set of links in the first portion 113 and the less
relevant set of links in the second portion 115 (including
with a first set of links for multiple different search types in
one or both portions). The user may be able to view the more
relevant set of links first.

[0065] After generating or partially generating the search
results 108 in response to the search request transmitted
from the mobile device 102, the server 106 may transmit the
first portion 113 to the mobile device, as shown by the arrow
110. The mobile device 102 may receive the first portion 113
at the result download module 406 using the connection
module 402, which communicates with the server 106, to
receive the first portion 113.

[0066] The first portion 113 may be sent to the display
module 408 for display as part of the mobile device’s user
interface 412 (UI). The Ul may include several tabbed
panels. For example, as shown in FIG. 4, there may be a
tabbed panel for web search results 1084, a tabbed panel for
image results 1085, a tabbed panel for news results 108c,
and a tabbed panel for shopping results 1084. Although not
shown, other tabbed panels may be accessible for search
types previously described and other appropriate search

types.

[0067] Each tabbed panel may contain several result ele-
ments 414a-414n. For example, a result element 414a may
include a title and URL of a website for a dog kennel called
“Rover Come Over” and a brief description (a “snippet”) of
the content of the website. The result element may also
contain geographical and contact information. For example,
the location and phone number of the kennel may be
included in the result element.

[0068] While a user is viewing the result elements 414a-
4147 on the UI 412, the server 106 may transmit a second
portion 115 of the search results 108 to the download module
406, which may, in turn, transmit them to the display module
408. The display module 408 may append the second portion
115 to the first portion 113 of the search results and refresh
the UI display so that both portions are visible to a user.

[0069] In one implementation, the download of the first
and second portions 113, 115 may be initiated by the result
download module 406. Additionally, the downloads may be
executed as separate threads, which permits them to operate
simultaneous with each other and with other operations. For
example, the download module 406 may include a process
that initiates a download thread that passes a search request
to the server 106 and receives the first portion 113. When the
first download thread completes, the first portion 113 may be
passed to the display module 408 and a second thread may
be initiated to download the second portion 115. This thread
may run as a background process simultaneous with other
operations, such as scrolling through the first portion 113 of
results and selection of one of the result elements. When the
second download thread is complete, the result download
module 406 may transmit the second portion 115 of results
to the display module 408 for display with the first portion
of results.

[0070] In another implementation, an execution of the
download threads for portions 113, 115 may overlap. For
example, the second download thread may be initiated
simultaneously with the first download thread or before the
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completion of the first thread. This may occur when the
server 106 or a client on the mobile device 102 determines
there is enough bandwidth to send both portions simulta-
neously. In other implementations, the second download
thread may be staggered with the first download thread to
increase efficiency by eliminating or mitigating any gaps
between the download of the first portion 113 and of the
second portion 115. Overlapping threads may also be used
when the first thread is interrupted before it is complete,
such as by a request that starts the second thread. The first
thread may be completed after the second thread is complete
or at another appropriate point (e.g., if the user seeks
information from the end of the first thread before the second
thread is complete).

[0071] In another embodiment, more than two threads
may be used in the overloaded connection 103. For example,
three threads may be used; one that downloads web link
search types, one that downloads image search types, and
one that downloads advertisements. Additionally, more than
two threads may be used to download the same type of
results. For example, the first thread may download ten
images that the server 106 determines to be the most relevant
to the search request. The second thread may download
another ten images determined to be the second most
relevant to the search request, and the third thread may
download ten more images that may be less relevant than
either the first or second set of images.

[0072] The addition of the second portion 115 of search
results may not be apparent to a user because a part or all of
the first portion 113 of search results may fill the user
interface. To view the additional results 115, the user may
have to use a scroll bar or select a different tabbed panel. For
example, the first portion 113 may include web page links
and the second portion 115 may include images. A user
could view the first portion on the “web” tabbed panel 108«
and could switch to the “image” tabbed pane 1085 to view
the second portion 115. The first portion 113 may alterna-
tively be a first set of search results for multiple search types
(e.g., web, news, and local) while the second portion 115
may be a first set of search results for other search types
(e.g., images, shopping, blogs, etc.).

[0073] Inanother implementation, as shown in FIG. 4, The
first portion 113 could be results 414a-c, and the second
portion 115 may be the results 414d-f. The results 414a-c
could fill the display area of the “web” tabbed panel 108a.
To view the results 414d-f, the user would use the scroll bar
420 to scroll down to those results.

[0074] In one implementation, the query module 104, the
result download module 406, the display module 408, and
the connection module 402 may be components of a non-
browser application 416 installed on the mobile device 102.
The application 416 may interface with a browser (not
shown) that is also installed on the mobile device 102
through an application program interface (API). The appli-
cation 416 may display a result, such as a web page URL,
and permit a user to select it. The application may then pass
the selection information to the browser using the API, and
the browser may request and display the web page on the
mobile device 102. The application may also include com-
ponents to allow the display of web-based documents and
basic navigation through those documents (e.g., forward and
backward buttons, and selection of hyperlinks). The display
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may be complete or limited, e.g., the display of a stripped-
down version of the web-based documents (e.g., removal of
images or replacement of images with text URL’s). As such,
the application can provide for basic functionality without
the overhead of a full browser, and may then hand over
control to a browser if more advanced features are needed.
In another implementation, a full browser may be imple-
mented in the same client that includes the query, the result
download, display, and connection modules.

[0075] FIGS. 5a-5¢ are diagrams of an exemplary user
interface (UI) that may be generated by the mobile device
102 shown in FIG. 1a. FIG. 5a shows a Ul, such as the Ul
412 shown in FIG. 4, which contains text box 502 for
entering search terms used in the search request 104. The Ul
412 may also include additional text entry boxes for geo-
graphical information, such as text box 504. Information
including a user’s street, city, state, and zip code may be
entered in the text box 504 and included in the search request
104.

[0076] In some implementations a user may only need to
enter this information once. After that, the information may
be stored on the mobile device or at the server 106. Alter-
natively, a user may not need to enter the information at all
if the mobile device has GPS capabilities. In this case, the
mobile device may generate the geographical information to
send with the search request. A search button 506 may
initiate transmission of the search request to the server. To
select the search button, a user may manipulate buttons on
the mobile device, such as the cellular telephone’s keys.

[0077] The user may enter the search terms in one entry
point and receive multiple search types. For example, a user
may enter the term “donut” in the text box 502. After
receiving the search request, the server may generate and
transmit search types, such as images of donuts visible in the
“image” tab panel, links to local donut shops visible in the
“local” tab panel, and driving directions to the donut shops
closest to the user’s location visible in the “maps” tab panel.

[0078] Additionally, an image or images may be displayed
in the area 508 of the UI 412. The images may be stored in
local memory, and may include advertisements associated
with previously returned search results. In another imple-
mentation, the image may include an identifier, such as the
software manufacturer of the installed application or the
name of the user. After the search is initiated, and while it is
being processed, a status image 518 may be displayed as
shown in FIG. 5b. The status image 518 may also be stored
in local memory, and may change as results are delivered so
as to provide a user with an indication of the progress of the
information delivery.

[0079] FIG. 5c¢ is a diagram of an exemplary UT after the
mobile device 102 receives the search results 108. In the
depicted implementation, the result elements 510a-c may be
displayed in a result area 512. Additionally, area 516a may
display the type of results returned, with each type acces-
sible by selecting the desired tab of a tabbed panel. Area
5165 may include the search terms entered and area 516¢
may contain advertising or other promotional material
related to the search results. The advertising search type
shown in the area 515¢ may be visible regardless of which
tabbed panel is selected for viewing. A separate tabbed panel
may also be provided for promotional material such as
advertisements and other similar material.
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[0080] A user may manipulate buttons (not shown) on the
mobile device to employ a scroll bar 514 to scroll through
the result elements. Additionally, the user may manipulate a
button to move though the result elements one element at a
time. To navigate between search types, a user may manipu-
late the same or a different button to select a different tab.
Selection of a different tab may replace the currently dis-
played result elements of one type with result elements of
another type. For example, if the current tabbed panel shows
web page links and a user pushes a cellular telephone key
that selects the image tab, result elements associated with the
image panel may be displayed. Switching between search
types may be accomplished through the horizontal naviga-
tion performed by the user in the tab selection.

[0081] Inoneimplementation, the search elements 510a-c
displayed in the area 512 may have several properties and
initiate different actions when selected. FIGS. 6a-c are flow
charts of methods 600, 630, and 660 for selecting a search
element and performing a related action, each according to
one implementation. For example, a computer program
product may include instructions that cause a processor to
perform operations comprising the stages of method 600. As
shown in FIG. 6a, the method 600 includes the following
stages.

[0082] An operation “displaying result element with
phone number” is performed in a stage 602. A result element
is displayed, wherein the result element includes a phone
number property. For example, the mobile device may
receive the result element 510a (shown in FIG. 5¢) for a
store named “Donuts "R Us.” The element 510a may have
aphone number as a property, which may be displayed along
with the result in the result area 512, or which may be
associated with a hyperlink or other selection element under
the displayed title.

[0083] An operation “receiving a selection of the result
element” is performed in a stage 604. A selection of a result
element is received from the user in this stage. For example,
the user may manipulate buttons on the cellular telephone to
highlight and select the “Donuts R Us” element 510a.
Alternatively, the user may be able to highlight the result and
then select among several properties of the result. For
example, the “Donuts 'R Us” element 510a may have
several phone numbers associated with it, such as a number
for the cinnamon twist baker and a number for the Long
John baker. A user could select the number for the baker with
which the user desires to speak.

[0084] An operation “generating a telephone connection”
is performed in a stage 606. A telephone connection is
generated in response to the selection. For example, when a
user selects the cinnamon twist baker’s phone number, the
property may be passed to an external application or an
internal module that generates a telephone. call to that phone
number. In one implementation, after the phone call is
complete, the user may return to the result area 512 and
select additional properties as shown by an arrow 608.

[0085] Similarly, the methods 630 and 660 may be imple-
mented as shown in FIGS. 65 and 6c. For example, a
computer program product may include instructions that
cause a processor to perform operations comprising the
stages of method 630 and method 660. As shown in FIG. 65,
the method 630 includes the following stages.

[0086] An operation “displaying result element with
URL” is performed in stage 632. A result element is dis-
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played, wherein the result element includes a URL. This
stage may be similar to stage 602 of FIG. 64, but the
property displayed with the result element may be a URL of
a web page. For example, the search result 5105 for a web
page titled “Go Nuts for Donuts!” has a URL as a property.

[0087] An operation “receiving a selection of the result
element” is performed in stage 634. This may be similar to
the stage of 604, but the property selected may be a URL.

[0088] An operation “requesting a web page” is performed
in stage 636. The web page may be requested in response to
the user’s selection. For example, when a user selects the
search result 5105, the URL may be passed to a browser
program or module that may request the associated web
page from a remote server and display it.

[0089] FIG. 6¢ shows a method 660 for selecting a result
element for sending a SMS (short message service) message
according to one implementation. The method 660 includes
the following stages;

[0090] An operation “displaying result element with SMS
address” is performed in stage 662. This stage may be
similar to stages 602 and 632, but a result element is
displayed, where the result element includes a SMS address.
For example, the search result 510c has a SMS address for
the “Donut Man” and prods the user to IM (Instant Message)
this individual.

[0091] An operation “receiving a selection of the result
element” is performed in stage 664. This stage may also be
similar to the stage of 604 and 634, but the property selected
may be a SMS address.

[0092] An operation “sending text message” is performed
in stage 666. For example, when a user selects the SMS
address associated with the Donut man, the address may be
passed to a text messaging program or module. The user may
be presented with a text area to input a message. After
entering the message, it may be transmitted to the individual
identified by the SMS address.

[0093] Inone implementation of methods 630 and 660, the
user may return to the result area 512 and select additional
properties after the web page is viewed or the text message
is sent as shown by arrows 638 and 668, respectively.

[0094] In other implementations not shown in FIGS. 6a-c,
a result element may have more than one property. For
example, an element may have a URL and a phone number.
The user may select either of the properties to perform the
actions previously described. Additionally, other result ele-
ments may have properties such as e-mail addresses, fax
numbers, links to executable programs, and links to digital
files.

[0095] A number of implementations have been described.
Nevertheless, it will be understood that various modifica-
tions may be made without departing from the spirit and
scope of this application. For example, optional stages 330
and 340 of FIG. 3, which describe displaying the result
elements as they are downloaded and initiating a second
download of the additional search results 108, respectively,
may be removed. Other steps in the described processes may
also be eliminated or combined as appropriate, or performed
sequentially or simultaneously, and additional steps may be
added. Additionally, the transmission of the first portion 113
and second portion 115 may be simultaneous, partially
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overlapping, or sequential. Accordingly, other implementa-
tions are within the scope of the following claims.

What is claimed is:
1. A method of providing information responsive to a
request from a wireless communication device, comprising:

receiving an information request from a mobile device
and generating responsive information for the informa-
tion request;

transmitting a first portion of the responsive information
to the mobile device in a first communication session;
and

transmitting a second portion of the responsive informa-
tion to the mobile device in a second, overloaded
communication session.

2. The method of claim 1, wherein the overloaded com-
munication session comprises a hypertext transfer protocol
(HTTP) communication session.

3. The method of claim 1, wherein the overloaded com-
munication session comprises a socket communication ses-
sion.

4. The method of claim 1, wherein the information request
comprises a search request.

5. The method of claim 4, wherein the responsive infor-
mation in the first communication session comprises infor-
mation in a first search result type, and the responsive
information in the second, overloaded communication ses-
sion comprises information in a plurality of search result
types that differ from the first search result type.

6. The method of claim 1, wherein the first communica-
tion session occurs before the second communication ses-
sion.

7. The method of claim 6, wherein the first communica-
tion session is an overloaded communication session.

8. A method of transmitting requests and receiving infor-
mation responses using a mobile communication device,
comprising:

overloading a connection between the mobile communi-
cation device and a server, wherein the overloading
includes

transmitting a search request from the mobile communi-
cation device to the server;

receiving at the mobile communication device from the
server a first set of results associated with the search
request; and

receiving at the mobile communication device from the
server a second set of results in an overloaded com-
munication session associated with the search request.

9. The method of claim 8, wherein the receiving is carried
out by a non-browser application.

10. The method of claim 8, further comprising displaying
at least a portion of the first set of results before the second
set of results has been fully received.

11. The method of claim 8, further comprising receiving
a selection of a result element in response to display of the
first set of results or the second set of results, and generating
a telephone connection in response to the selection.

12. The method of claim 8, further comprising receiving
a selection of a result element in response to display of the
first set of results or the second set of results, and transmit-
ting a text message in response to the selection.
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13. The method of claim 8, further comprising receiving
a selection of a result element in response to display of the
first set of results or the second set of results, and requesting
a web page in response to the selection.

14. The method of claim 8, wherein receiving the first set
of results and receiving the second set of results are per-
formed by separate execution threads on the mobile com-
munication device.

15. The method of claim 8, wherein the first set of results
and the second set of results relate to multiple different
search types.

16. The method of claim 15, wherein the multiple search
types are selected from a group consisting of advertise-
ments, images, web pages, maps, news, geographically
specified (local) content, shopping, weather, and content
resident on the mobile device.

17. The method of claim 15, further comprising display-
ing the multiple search types as display elements categorized
by search type.

18. The method of claim 17, further wherein each cat-
egory of search types is displayed separately.

19. The method of claim 17, further wherein one search
type is displayed with another search type.

20. The method of claim 17, further wherein navigation
between the multiple search types includes horizontal navi-
gation.

21. The method of 15, further wherein search requests for
the multiple different search types are generated in response
to entry by a user through one entry point in a user interface.

22. A computer program product containing executable
instructions that when executed cause a processor to perform
operations, comprising:

overloading a connection between a mobile device and a
server, wherein the overloading comprises

transmitting a search request from the mobile device to
the server;

receiving at the mobile device from the server a first set
of results associated with the search request; and

receiving at the mobile device from the server a second
set of results associated with the search request.
23. A system for transmitting requests and receiving
responses using a wireless device, comprising:

a connection module that establishes a connection
between a mobile device and a server;

a query module that transmits a search request from the
mobile device to the server; and

a means for separately receiving at the mobile device
from the server a first and second set of results, wherein
both results are associated with the search request.

24. A system for transmitting requests and receiving

responses using a wireless communication device, compris-
ing:

a connection module that establishes a connection
between a mobile device and a server;

a query module that transmits a search request from the
mobile device to the a server;

a result download module at the mobile device that
receives from the server a first portion of results
associated with the search request after a first time
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period and receives a second portion of results associ-
ated with the search request after a second time period;
and

a display module at the mobile device that provides the
first portion of results for display after the first time
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period and appends the second portion of results to the
first portion of results for display after the second time
period.



