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(57) ABSTRACT

Systems and techniques, including computer software, for
retrieving information to a mobile device involve installing
a data retrieval application on the mobile device. The data
retrieval application includes instructions for presenting a
structured data display on the mobile device, defining a
structure of the structured data display, requesting selected
hyperlinks included in the structured data display, and
rendering markup language information received in
response to the selected hyperlinks. A user request to retrieve
data through the data retrieval application is received, and
data is retrieved in response to the received user request. The
retrieved data is displayed according to the structure of the
structured data display, and a user can select a hyperlink in
the displayed data to retrieve and render markup language
information using the data retrieval application.
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CUSTOMIZED DATA RETRIEVAL APPLICATIONS
FOR MOBILE DEVICES PROVIDING
INTERPRETATION OF MARKUP LANGUAGE
DATA

TECHNICAL FIELD

[0001] This description relates to software applications for
mobile devices, and more particularly to customized data
retrieval applications that provide rendering of markup
language data.

BACKGROUND

[0002] Handheld mobile devices, such as cellular tele-
phones and personal digital assistants (PDAs), are becoming
increasingly powerful both in terms of processing power and
the ability to provide access to data. The usefulness of these
enhancements is often limited, however, by an inability of
mobile devices to display data effectively due to the small
size of the display and the limited memory resources relative
to laptop and desktop computers.

[0003] There are beginning to be some applications that
are specifically designed for handheld mobile devices. Many
such applications are based on application development
platforms also specifically designed for mobile devices, such
as Java 2 Platform Micro Edition (J2ME), Binary Runtime
Environment for Wireless (BREW), and other software
codes and/or operating systems. Some applications that are
designed for retrieving data from a remote location to a
handheld mobile device are browsers that correspond to
conventional browser applications in that they enable users
to enter uniform resource locators (URLs) to retrieve infor-
mation from any Internet web site. Other applications enable
data to be retrieved by launching a separate browser appli-
cation in response, for example, to selecting a hyperlink in
a user interface. In addition, specialized, limited function-
ality applications are available that provide a mechanism to
access data from dedicated application service providers.

SUMMARY

[0004] Systems and techniques are provided for retrieving
and displaying information on a mobile device by integrat-
ing markup language rendering functions into a specialized
data retrieval client application.

[0005] In one general aspect, information is retrieved to a
mobile device using a data retrieval application installed on
the mobile device. The data retrieval application includes
instructions for presenting a structured data display on the
mobile device, defining a structure of the structured data
display, requesting selected hyperlinks included in the struc-
tured data display, and rendering markup language informa-
tion received in response to the selected hyperlinks. A user
request to retrieve data is received through the data retrieval
application. Data is retrieved in response to the received user
request. The retrieved data is displayed according to the
structure of the structured data display, and a user is able to
select a hyperlink in the displayed data to retrieve and render
markup language information using the data retrieval appli-
cation.

[0006] Implementations can include one or more of the
following features. The data retrieval application is a search
application or an electronic mail client application. A search
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user interface having a structure defined by the search
application installed on the mobile device is displayed. The
search user interface includes a predefined field for a user
entry of a search query, and the user request to retrieve data
includes a submission of a search query. The structured data
display defines a structure of a search results user interface
for presenting data responsive to the search query. The data
responsive to the search query includes a hyperlink. A user
selection of the hyperlink is received using the search results
user interface, and a request for additional data based on
information included in the hyperlink is sent. The additional
data is received in a markup language format, and the
markup-language-formatted data is rendered by the data
retrieval application for display on a user interface of the
mobile device.

[0007] A display of data on the mobile device is automati-
cally adjusted by the search application based on one or
more characteristics of the mobile device. The structured
data display includes one or more user-selectable features
defined by the search application installed on the mobile
device. The one or more user-selectable features are oper-
able to perform operations defined by the search application.
When a user selection of a hyperlink in the displayed data is
received, markup language information is retrieved and
rendered without accessing a browser application.

[0008] In another general aspect, a data retrieval user
interface is displayed on a mobile device. The data retrieval
user interface includes a structure defined by predetermined
data stored on the mobile device. User-defined information
is received through the data retrieval user interface. A data
retrieval request including the user-defined information is
sent to a predetermined remote location. A response to the
data retrieval request is received, and the response includes
retrieved data. A retrieved data user interface is displayed on
the mobile device. The retrieved data user interface displays
the retrieved data in accordance with a structure defined by
predetermined data stored on the mobile device, and the
retrieved data includes one or more hyperlinks. Markup-
language-formatted data associated with a hyperlink
selected by a user is retrieved, and the markup-language-
formatted data is rendered on the mobile device without
accessing a separate browser application.

[0009] Implementations can include one or more of the
following features. The predetermined remote location is a
pre-stored address on the mobile device, and an address for
retrieving the markup-language-formatted data is identified
in the retrieved data. The retrieved data includes structured
data that has a structure corresponding to the structure for
displaying the retrieved data. The structure for the data
retrieval user interface or the structure for displaying the
retrieved data includes a user interface component for
launching a predefined function, and the user interface
component and the predefined function are defined by data
stored on the mobile device. The predefined function
involves retrieving additional data, and an additional
retrieved data user interface is displayed on the mobile
device. The additional retrieved data user interface displays
the additional retrieved data in accordance with a structure
corresponding to the predefined function and defined by
predetermined data stored on the mobile device. The instruc-
tions comprise software code written using at least one of
Java, Java 2 Platform Micro Edition (J2ME), Binary Runt-
ime Environment for Wireless (BREW), Symbian operating
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system, a native operating system, Linux, a Pocket PC
operating system, Palm operating system, a Microsoft oper-
ating system, or any other mobile software platform.

[0010] The details of one or more implementations are set
forth in the accompanying drawings and the description
below. Other features will be apparent from the description
and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

[0011] FIG. 1 is a block diagram of a system for retrieving
data to a mobile device.

[0012] FIGS. 2A-2E illustrate a mobile device operating
in accordance with a search application to initiate a search.

[0013] FIGS. 3A-3C illustrate the mobile device operating
in accordance with a search application to display search
results in response to the request of FIGS. 2A-2E.

[0014] FIG. 4 is a flow diagram of a process for retrieving
information to a mobile device.

[0015] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0016] FIG. 1 is a block diagram of a system 100 for
retrieving data to a mobile device 105. The mobile device
105 can be a cellular telephone, a PDA, or another type of
handheld wireless communications device. The mobile
device 105 is capable of executing one or more software
applications, displaying information to a user, and receiving
user input. The mobile device 105 includes a data retrieval
application 110, such as a search application or an applica-
tion for accessing a web-based electronic mail account, that
is specially designed for use on mobile devices. The data
retrieval application 110 is stored in a storage device 115
within the mobile device 105 and executes on a processor
120. The mobile device 105 operates to conduct wireless
communications using a cellular, satellite, or other radio
communication link 125 with other devices over a network
130. In particular, the mobile device 105 sends requests for
data in accordance with instructions from the data retrieval
application 110. The network 130 can include, for example,
a public land mobile network, a public switched telephone
network, a local area network, a wide area network, and/or
any other type of telecommunication network.

[0017] The data retrieval application 110 generates graphi-
cal user interfaces (e.g., pages or views) that may include
some of the features typically found on web pages that are
used for retrieving data. For example, if the data retrieval
application 110 is a search application, the graphical user
interface displayed by the data retrieval application 110 can
include one or more data entry fields for a user to define a
search query or other search parameters, similar to a typical
search engine website. For displaying search results, the
graphical user interface displayed by the data retrieval
application 110 can include a listing of search results, one or
more data entry fields for a user to refine a search query or
start a new search, and/or other features, such as links to
other pages of the search results. If the data retrieval
application 110 is an electronic mail application, the graphi-
cal user interface displayed by the data retrieval application
110 can include different mailboxes, such as an inbox, a
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mailbox for sent messages, and a mailbox for deleted
messages. For each mailbox, the data retrieval application
110 can display a list or partial list of messages.

[0018] Web pages are generally written in hypertext
markup language (HTML) and displayed using a browser
application that interprets HTML tags included in the web
page and determines how to represent the content (e.g., text
and images) on a graphical user interface. Conventional
search engines and web-based electronic mail services, for
example, use HTML web pages. The content, appearance,
and layout of such web pages is defined using HTML. When
a user enters a URL for a search engine web page in a
browser application, the browser retrieves the web page
associated with the entered URL from a server location
identified by the entered URL. The retrieved web page
defines (or contains links to definitions) of the content,
appearance, and layout of the information to be displayed.
Other markup languages can be used instead of or in
addition to HTML, including extensible hypertext markup
language (XHTML), wireless markup language (WML),
compact hypertext markup language (CHTML), extensible
markup language (XML), and/or any other markup lan-

guage.

[0019] Unlike a web page, the structure of the graphical
user interfaces generated by the data retrieval application
110 is not defined in a retrieved web page. Instead, the data
retrieval application 110 includes code defining a structure
of a structured data display. The structure includes appear-
ance aspects (e.g., what do displayed user interface compo-
nents, text, graphics, and other displayed items look like)
and layout aspects (e.g., how are items arranged on a display
screen, where does a data entry field appear relative to a link
to a help or menu feature, and the like). In general, the
structure can be defined to account for features of the mobile
device 105, such as screen size and available memory. For
example, the structure may be defined to enable convenient
viewing and scrolling on a mobile device display screen
(e.g., to avoid excessive wrap-around of text and images by
limiting the number of options presented and selecting font
sizes that enable information to be logically arranged on the
screen) and/or to account for potentially limited memory
resources (e.g., by limiting the size and amount of unnec-
essary graphics). In some implementations, the data received
by the data retrieval application 110 can be structured data,
while in other implementations, the received data can be
unstructured data.

[0020] In addition to structure, the structured data display
can also include content, which can be defined by data that
is retrieved from an application server 135. In general,
information that is static, such as instructional text, labels,
and headings, can be considered part of the appearance of
the graphical user interface and is defined by the data
retrieval application 110. Content data that is displayed by
the data retrieval application 110, on the other hand, is
generally retrieved from an application server 135. Content
data includes dynamic information that is typically the
primary basis for using the data retrieval application 110.
For example, content data can include a listing of search
results in a search application or a listing of messages in an
electronic mail application. Content data can include snip-
pets of information, which is a piece of the information
available. For example, in an email application, a snippet
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may include a subject and a sender of the email, one or both
of' which may be truncated depending on their length and the
amount of available space.

[0021] Although the content data can be considered to be
distinct from the structure, the content data can be displayed
in a graphical user interface in accordance with a structure
defined by the data retrieval application 110. For example,
the defined structure for an email graphical user interface
may dictate that, for each message in a mailbox, a snippet of
information is to be displayed, and the snippet includes one
line of received date information, one line of sender infor-
mation, and one line of subject information, with each line
being truncated as necessary. Thus, the content is defined
according to the data retrieved from the application server
135, while how the content data is displayed is defined
according to the structure included in the data retrieval
application 110 or otherwise stored on the mobile device 105
and accessed by the data retrieval application 110. In some
situations, the structure can be defined to be dynamic. For
example, a item in a list may typically include a snippet of
only one or two lines of information unless the item is
highlighted using a scrolling function, in which case the
structure of the item may change to a snippet of three or four
lines of information.

[0022] By storing data defining the structure of graphical
user interfaces for the data retrieval application 110 in the
data retrieval application 110 itself or otherwise on the
mobile device 105, the graphical user interfaces can be
conveniently customized according to the constraints and
characteristics of the mobile device 105. For example, the
structure of the graphical user interfaces can be formatted
and adjusted in ways that are not supported by conventional
HTML browsers. In some implementations, the graphical
user interfaces can be specially designed or customized for
use on mobile devices 105 in general, without necessarily
being designed for a particular type of mobile device 105.
Even without customization at the mobile device type level,
substantial benefits can be achieved in terms of convenience
and usability versus using a browser application to retrieve
a web page that might be designed for use on full-size
monitor.

[0023] In some implementations, the data retrieval appli-
cation 110 is an application that is designed specifically for
the type (e.g., manufacturer, product family, and/or model)
of mobile device 105. In other implementations, the data
retrieval application 110 is a generic application designed to
run on a wide variety of mobile devices 105. In the latter
case, the data retrieval application 110 can include software
code for automatically extracting characteristics data and
parameters of the mobile device 105. Based on the extracted
information, the data retrieval application 110 can use built-
in algorithms to determine customized structure data or to
select from a set of predefined customized structure data. In
either case, the structure data is maintained on the mobile
device 105 for defining the structure of structured data
displays for the data retrieval application 110. In some
implementations, characteristics data and parameters can be
manually entered by a user through a user interface. For
purposes of this description, a user interface can include
physical components through which a user can receive
and/or provide information (e.g., a monitor, keyboard, dis-
play screen, mouse, speakers, and the like) and actual
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representations of information (e.g., sounds, graphical user
interfaces and components thereof, text, images, etc.).

[0024] To facilitate portability and/or compatibility among
different devices and type of devices, the data retrieval
application 110 can be implemented, for example, on a Java
platform, a J2ME platform, a BREW platform, a Symbian
operating system, a native operating system, Linux, a Pocket
PC operating system, a Palm operating system, a Microsoft
operating system, or any other mobile software platform.
The data retrieval application 110 can include software code
defining the structure and other operations and features of
the data retrieval application 110, or the structure, other
operations, and/or other features of the data retrieval appli-
cation 110 can be stored in one or more separate files on the
mobile device 105. In some cases, the structure or certain
elements of the structure can be defined using HTML that is
stored on the device and interpreted by a rendering engine
built into the data retrieval application 110.

[0025] Local storage of structure data also enables the
structure to include functional aspects. The functional
aspects of the structure and/or a structured data display can
include specialized functions that are included in the graphi-
cal user interfaces of the data retrieval application 110 based
on the type of application (e.g., search or email application)
and/or the particular graphical user interface being dis-
played. For example, in a search application, the structured
data display of a graphical user interface used to display
results can include a button or other user interface compo-
nent for sending a short message service (SMS) or email
message of information regarding a selected item in a search
results list. Similarly, the structured data display can include
a user interface component for resubmitting a search query
with additional parameters (e.g., search news articles or
local information only or search for product listings), for
retrieving additional structured data (e.g., driving directions
or a map), or dialing a listing. Software code and/or data for
defining the appearance, layout, and functional operations of
user interface components that perform specialized func-
tions is included in the data retrieval application 110 itself or
otherwise stored on the mobile device 105.

[0026] The data retrieval application 110 can be associated
with an application server 135 at a predetermined remote
location, which can be identified by a predetermined address
(e.g., a URL) stored in the data retrieval application 110 or
on the mobile device 105. In some cases, the predetermined
address can change on occasion, such as when the services
provided by the application server 135 are moved to a
different server. In such a case, it may be possible to update
the stored predetermined address. In some implementations,
the predetermined address may be associated with a server
that assigns another address for handling a request from the
data retrieval application 110 (e.g., for purposes of load
distribution).

[0027] Although the application server 135 may be
accessed using a URL in some implementations, the appli-
cation server 135 can interact with the data retrieval appli-
cation 110 in a different way than typical web servers
interact with browser applications. In particular, the appli-
cation server 135 does not necessarily simply return an
HTML web page in response to a request from the data
retrieval application 110. Instead, the application server 135
may format data in a manner that corresponds to the pre-
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defined structure of a graphical user interface for the data
retrieval application 110. For example, the retrieved data can
include structured data (e.g., snippets) without including
HTML or other code relating to how to display the struc-
tured data. In addition, the retrieved data can be structured
according to predefined data fields used for communicating
between the application server 135 and the data retrieval
application 110. In some implementations, however, the data
retrieval application 110 may receive an ordinary HTML
web page and may extract the relevant content data for
display in a graphical user interface in accordance with the
locally stored structure data rather than the HTML code
included in the received web page.

[0028] In response to a request from the data retrieval
application 110, the application server 135 can access infor-
mation from one or more databases 140 associated with the
application server 135 or from other servers 145 (e.g.,
servers supporting other web pages or otherwise maintaining
additional data) through the network 130. The databases
140, for example, can include data previously mined from
other web sites or can store messages and profile informa-
tion (e.g., security information) associated with email
accounts. In some cases, such as in response to a search
query from a search application, the application server 135
may retrieve data from another server 145.

[0029] As discussed above, the data retrieval application
110 can include additional specialized functions, which can
include requests for additional structured data. The addi-
tional structured data can also be presented in a graphical
user interface having a structure that is predefined by the
data retrieval application 110. In addition, some links that
are presented by the data retrieval application 110 in a
graphical user interface, if selected by a user, can result in
retrieving additional data that is also presented in a graphical
user interface having a structure that is predefined by the
data retrieval application 110. For example, when a user
selects a snippet for a particular email message, the email
message may also be presented, in accordance with a
predefined structure rather than using HITML code associ-
ated with the retrieved email message. In other words, the
structure of the email message presentation is in accordance
with the locally defined structure rather than that defined in
the retrieved email message HTML.

[0030] In other cases, the retrieved data (i.e., the content
data) that is presented in a graphical user interface can
include hyperlinks (e.g., hypertext links and/or non-text-
based links) to sources or data for which the data retrieval
application 110 does not include a predefined structure. For
example, in some implementations, each email snippet may
constitute a hyperlink to the full email for which the data
retrieval application 110 does not define a structure. If a user
selects such a link, the data retrieval application 110 can
retrieve a web page identified in the hyperlink and use a
built-in markup language rendering engine 150 to render the
retrieved markup-language-formatted data. As another
example, retrieved data presented in a structured data dis-
play may include a hyperlink, which, if selected by a user,
results in retrieving a web page from a server 145 associated
with an address identified in the hyperlink.

[0031] In other words, the markup language rendering
engine 150 is integrated into and included as part of the data
retrieval application 110 in a single executable software
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application (e.g., the markup language rendering-engine 150
is compiled together with other modules of the data retrieval
application 110). The markup language rendering engine
150 can operate in accordance with hypertext markup lan-
guage (HTML), extensible hypertext markup language
(XHTML), wireless markup language (WML), compact
hypertext markup language (CHTML), extensible markup
language (XML), and/or any other markup language.

[0032] Unlike conventional applications that support
hypertext and other hyperlinks, which typically launch a
separate, default browser application to retrieve data asso-
ciated with a hyperlink, the data retrieval application 110
does not use an inter-application program call to launch or
otherwise access the functionalities of a separate browser
application. As a result, the data retrieval application 110
avoids the potential for an unsatisfactory user experience
that can result from the delays generally inherent in activat-
ing a separate browser application and loading a web page.
The data retrieval application 110 also provides for conve-
nient access to a broad set of data associated with an initial
set of retrieved data and allows viewing of results that are
web-specific within the data retrieval client application 110.

[0033] Moreover, unlike browser applications, the data
retrieval application 110 generally allows users to follow
links that are included in retrieved data (or on pages that are
retrieved through a link included in retrieved data) but not to
otherwise surf the Internet or enter. arbitrary website
addresses or URLs because the data retrieval application 110
does not include an address bar. In some implementations,
data rendered by the markup language rendering engine 150
and/or presented on a display can be formatted in a custom-
ized or partially customized manner (e.g., determining
where to cut off lines of text, determining a size and/or
resolution of images, and determining a number of lines in
a snippet) based on one or more characteristics of the mobile
device 105 (e.g., font metrics, screen width, amount of
memory available, and screen height).

[0034] FIGS. 2A-2E illustrate a mobile device 205 oper-
ating in accordance with a search application to initiate a
search. The mobile device includes a keyboard user interface
215 and a screen or display user interface 220, on which is
displayed a search graphical user interface 225. The search
graphical user interface 225, in this example, is a search
query input page that includes a search query field 230 and
an optional location field 235 but that does not include
content data (i.e., because no data has been retrieved yet).
The search graphical user interface 225 has a structure that
is defined by the search application stored locally on the
mobile device 205. Accordingly, when a user opens the
search application on the mobile device 205, the search
graphical user interface 225 can be displayed based on
locally stored data and instructions, rather than retrieving the
page from a remote server. In addition, the search graphical
user interface 225 can be customized or substantially cus-
tomized for use on the mobile device 205 (e.g., to provide
a meaningful display without much if any scrolling).

[0035] A user enters a search term in the search query field
230 (see FIGS. 2B and 2C) and a zip code in the optional
location field 235 (see FIG. 2C). As a result of a user
interaction with the keyboard user interface 215 (e.g., select-
ing “OK” or “Options”), the search application displays a
pop-up options menu 240 on the search graphical user
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interface 225 (see FIG. 2D). The user can select (e.g., by
pressing “OK”) a search option 245, in response to which
the search application sends a request (containing the user-
selected query data) to retrieve responsive data to an appli-
cation server. While waiting for results, the search applica-
tion displays a “loading search results” message 250 (see
FIG. 2E). Using the search application, all of the display
operations depicted in FIGS. 2A-2E can be performed
without receiving appearance, layout, or functional data
from a remote server.

[0036] FIGS. 3A-3C illustrate the mobile device 205
operating in accordance with a search application to display
search results in response to the request of FIGS. 2A-2E.
After receiving retrieved data in response to the request, the
search application displays a results graphical user interface
310 that includes a list of search results in accordance with
a structure defined by the search application. The list of
search results includes content data received from the appli-
cation server but is formatted according to the locally
defined structure. In addition, the results graphical user
interface 310 displays other data in accordance with func-
tional aspects of a locally defined structure, including
options to resubmit the search to obtain news results (at 315)
or to obtain image results (at 320).

[0037] As also defined by the search application, by high-
lighting a particular search result 325 in the list, a larger
snippet is displayed than for other results (see FIG. 3A). In
response to a user selection of the particular search result
325, the search application displays a pop-up options menu
330 that includes additional functional options that can be
applied to the particular search result 325 (see FIGS. 3B and
3C), which are defined by functional aspects of the structure
for the search application. A user can scroll between options,
a user selection of which initiates additional functionality of
the locally stored search application. Although the search
application defines the functionality of the additional func-
tional aspects, it may or may not present results of such
functions in accordance with a locally predefined structure,
depending on the particular implementation. In addition,
certain selections (e.g., selecting “OK” when the particular
search result 325 is highlighted) can be a selection of a
hyperlink, the results of which can be interpreted by a
markup language rendering engine that is part of the search
application.

[0038] FIG. 4 is a flow diagram of a process 400 for
retrieving information to a mobile device. A data retrieval
application is installed on the mobile device (405). The data
retrieval application can be a search application, an email
application, or some other data retrieval application. The
data retrieval application can include instructions for pre-
senting a structured data display on the mobile device, for
defining a structure of the structured data display, for
requesting selected hyperlinks included in the structured
data display, and for rendering markup language information
received in response to the selected hyperlinks. A data
retrieval user interface is presented by the data retrieval
application (410). The data retrieval user interface can have
a structure defined by predetermined data stored on the
mobile device. A user request to retrieve data is received
through the data retrieval application (415). The user request
can include user-defined information, such as a search query.
In the case of a search application, for example, the data
retrieval user interface can be a search request user interface

Mar. 22, 2007

having a structure defined by the search application, and the
user request can be received through the search request user
interface.

[0039] The user request is sent to a predetermined remote
location (420), which can be defined by an address that is
pre-stored on the mobile device. Data is retrieved in
response to the received user request (425). The retrieved
data is displayed according to a structure of a structured data
display (430), which includes a structure defined by prede-
termined data stored on the mobile device. In the case of a
search application, the structured data display can be a
search results user interface.

[0040] In some cases, the displayed data includes one or
more hyperlinks. In response to a user selection of a hyper-
link (435), a request for additional data is sent based on
information (e.g., an address or URL) included in the
hyperlink (440). The additional data is received in a markup
language format (445), and the markup-language-formatted
data is rendered by the data retrieval application for display
on a user interface of the mobile device (450). The rendering
is performed without accessing a browser application. In
some cases, the rendering of the markup-language-formatted
data to generate a display (at 450) or displaying the struc-
tured data display (at 430) can include automatically adjust-
ing the display of data on the mobile device based on one or
more characteristics of the mobile device.

[0041] The systems and all of the functional operations
described in this specification can be implemented in digital
electronic circuitry, or in computer software, firmware, or
hardware, including the structural means disclosed in this
specification and structural equivalents thereof, or in com-
binations of them. The techniques can be implemented as
one or more computer program products, i.e., one or more
computer programs tangibly embodied in an information
carrier, e.g., in a machine readable storage device or in a
propagated signal, for execution by, or to control the opera-
tion of, data processing apparatus, e.g., a programmable
processor, a computer, or multiple computers. A computer
program (also known as a program, software, software
application, or code) can be written in any form of program-
ming language, including compiled or interpreted lan-
guages, and it can be deployed in any form, including as a
stand alone program or as a module, component, subroutine,
or other unit suitable for use in a computing environment. A
computer program does not necessarily correspond to a file.
A program can be stored in a portion of a file that holds other
programs or data, in a single file dedicated to the program in
question, or in multiple coordinated files (e.g., files that store
one or more modules, sub programs, or portions of code). A
computer program can be deployed to be executed on one
computer or on multiple computers at one site or distributed
across multiple sites and interconnected by a communication
network.

[0042] The processes and logic flows described in this
specification can be performed by one or more program-
mable processors executing one or more computer programs
to perform the described functions by operating on input
data and generating output. The processes and logic flows
can also be performed by, and apparatus can be implemented
as, special purpose logic circuitry, e.g., an FPGA (field
programmable gate array) or an ASIC (application specific
integrated circuit).
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[0043] Processors suitable for the execution of a computer
program include, by way of example, both general and
special purpose microprocessors, and any one or more
processors of any kind of digital computer. Generally, the
processor will receive instructions and data from a read only
memory or a random access memory or both. The essential
elements of a computer are a processor for executing
instructions and one or more memory devices for storing
instructions and data. Generally, a computer will also
include, or be operatively coupled to receive data from or
transfer data to, or both, one or more mass storage devices
for storing data, e.g., magnetic, magneto optical disks, or
optical disks. Information carriers suitable for embodying
computer program instructions and data include all forms of
non volatile memory, including by way of example semi-
conductor memory devices, e.g., EPROM, EEPROM, and
flash memory devices; magnetic disks, e.g., internal hard
disks or removable disks; magneto optical disks; and CD
ROM and DVD-ROM disks. The processor and the memory
can be supplemented by, or incorporated in, special purpose
logic circuitry.

[0044] To provide for interaction with a user, aspects of
the described techniques can be implemented on a computer
having a display device, e.g., a CRT (cathode ray tube) or
LCD (liquid crystal display) monitor, for displaying infor-
mation to the user and a keyboard and a pointing device,
e.g., a mouse or a trackball, by which the user can provide
input to the computer. Other kinds of devices can be used to
provide for interaction with a user as well; for example,
feedback provided to the user can be any form of sensory
feedback, e.g., visual feedback, auditory feedback, or tactile
feedback; and input from the user can be received in any
form, including acoustic, speech, or tactile input.

[0045] The techniques can be implemented in a computing
system that includes a back-end component, e.g., as a data
server, or that includes a middleware component, e.g., an
application server, or that includes a front-end component,
e.g., a client computer having a graphical user interface or
a Web browser through which a user can interact with an
implementation, or any combination of such back-end,
middleware, or front-end components. The components of
the system can be interconnected by any form or medium of
digital data communication, e.g., a communication network.
Examples of communication networks include a local area
network (“LAN”) and a wide area network (“WAN”), e.g.,
the Internet.

[0046] The computing system can include clients and
servers. A client and server are generally remote from each
other and typically interact through a communication net-
work. The relationship of client and server arises by virtue
of computer programs running on the respective computers
and having a client-server relationship to each other.

[0047] A number of implementations have been described.
Nevertheless, it will be understood that various modifica-
tions may be made. For example, operations of the logic
flows depicted in FIG. 4 can be performed in a different
order than that shown and/or can be performed iteratively.
Accordingly, other implementations are within the scope of
the following claims.

What is claimed is:
1. A method for retrieving information to a mobile device,
the method comprising:
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installing a data retrieval application on a mobile device,
the data retrieval application comprising instructions
for:

presenting a structured data display on the mobile
device;

defining a structure of the structured data display;

requesting selected hyperlinks included in the struc-
tured data display; and

rendering markup language information received in
response to the selected hyperlinks;

receiving a user request to retrieve data through the data
retrieval application;

retrieving data in response to the received user request;

displaying the retrieved data according to the structure of
the structured data display; and

enabling a user to select a hyperlink in the displayed data
to retrieve and render markup language information
using the data retrieval application.

2. The method of claim 1 wherein the data retrieval
application comprises a search application.

3. The method of claim 2 further comprising displaying a
search user interface having a structure defined by the search
application installed on the mobile device, the search user
interface having a predefined field for a user entry of a
search query, wherein the user request to retrieve data
comprises a submission of a search query and the structured
data display defines a structure of a search results user
interface for presenting data responsive to the search query.

4. The method of claim 3 wherein the data responsive to
the search query includes a hyperlink, the method further
comprising:

receiving a user selection of the hyperlink using the
search results user interface;

sending a request for additional data based on information
included in the hyperlink;

receiving the additional data in a markup language for-
mat; and

rendering the markup-language-formatted data by the
data retrieval application for display on a user interface
of the mobile device.

5. The method of claim 4 further comprising automati-
cally adjusting a display of data on the mobile device by the
search application based on at least one characteristic of the
mobile device.

6. The method of claim 3 wherein the structured data
display includes at least one user-selectable feature defined
by the search application installed on the mobile device, the
at least one user-selectable feature for performing an opera-
tion defined by the search application.

7. The method of claim 1 wherein the data retrieval
application comprises an electronic mail client application.

8. The method of claim 1 further comprising:

receiving a user selection of a hyperlink in the displayed
data; and

retrieving and rendering markup language information
without accessing a browser application.
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9. An article comprising a machine-readable medium on
a mobile device storing instructions for causing data pro-
cessing apparatus to perform operations comprising:

displaying a data retrieval user interface on the mobile
device, the data retrieval user interface having a struc-
ture defined by predetermined data stored on the mobile
device;

receiving user-defined information through the data
retrieval user interface;

sending a data retrieval request including the user-defined
information to a predetermined remote location;

receiving a response to the data retrieval request, the
response including retrieved data;

displaying a retrieved data user interface on the mobile
device, the retrieved data user interface displaying the
retrieved data in accordance with a structure defined by
predetermined data stored on the mobile device, the
retrieved data including at least one hyperlink;

retrieving markup-language-formatted data associated
with a hyperlink selected by a user from the at least one
hyperlink; and

rendering the markup-language-formatted data on the
mobile device without accessing a separate browser
application.

10. The article of claim 9 wherein the predetermined
remote location comprises a pre-stored address on the
mobile device and an address for retrieving the markup-
language-formatted data is identified in the retrieved data.

11. The article of claim 9 wherein the retrieved data
comprises structured data having a structure corresponding
to the structure for displaying the retrieved data.

12. The article of claim 9 wherein at least one of the
structure for the data retrieval user interface or the structure
for displaying the retrieved data includes a user interface
component for launching a predefined function, wherein the
user interface component and the predefined function are
defined by data stored on the mobile device.

13. The article of claim 12 wherein the predefined func-
tion comprises retrieving additional data and the machine-
readable medium stores instructions for causing data pro-
cessing apparatus to perform further operations comprising
displaying an additional retrieved data user interface on the
mobile device, the additional retrieved data user interface
displaying the additional retrieved data in accordance with a
structure corresponding to the predefined function and
defined by predetermined data stored on the mobile device.
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14. The article of claim 9 wherein rendering the markup-
language-formatted data on the mobile device comprises
adjusting a display of the rendered markup-language-for-
matted data based on at least one characteristic of the mobile
device.

15. The article of claim 9 wherein the instructions com-
prise software code written using at least one of Java, Java
2 Platform Micro Edition (J2ME), Binary Runtime Envi-
ronment for Wireless (BREW), Symbian operating system,
a native operating system, Linux, a Pocket PC operating
system, Palm operating system, a Microsoft operating sys-
tem, or another mobile software platform.

16. A system for retrieving data, the system comprising:

a server for supporting a data retrieval application; and
a wireless device comprising:

a processor;

a display; and

means for retrieving data from the server, for present-
ing the retrieved data on the display in accordance
with a predefined structure, and for retrieving and
rendering markup-language-formatted data in
response to a user selection of a hyperlink included
in the retrieved data.

17. The system of claim 16 wherein the server formats the
retrieved data into structured data corresponding to the
predefined structure.

18. The system of claim 16 wherein the means comprise
a storage device storing a client application operable to
retrieve data from the server, present the retrieved data on
the display in accordance with the predefined structure, and
retrieve and render the markup-language-formatted data
without launching a separate browser application, the stor-
age device further storing data dictating the predefined
structure.

19. The system of claim 18 wherein the client application
comprises a search application, the search application fur-
ther operable to present a search user interface having a
corresponding predefined structure and the storage device
storing data dictating the predefined structure corresponding
to the search user interface.

20. The system of claim 19 wherein the predefined
structure for presenting the retrieved data includes a plural-
ity of predefined functions and a set of instructions for
implementing each predefined function is stored on the
storage device.



