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ABSTRACT

Systems and methods for downloading customized applica
tions from a server are described. In some embodiments, a

server receives a request from a client device to download an
application. The server identifies a type of the client device
and a user characteristic. In response to the request, the server
obtains a customized environment file associated with the

user characteristic for the application, where the customized
environment file defines an interface appearance of the appli
cation. The server sends to the client device, the customized

REAL

environment file and the application appropriate for the type
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of the client device, such that the customized environment file

gives the application running on the client device an appear

ance associated with the user characteristics. Other embodi
ments are also described.
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SYSTEMS AND METHODS FOR
SUPPORTNG DOWNLOADABLE
APPLICATIONS ON A PORTABLE CLIENT
DEVICE

with a descriptor file that contains information about the type
of device and defining characteristics of the customization for
the binary file to create the application.
BRIEF DESCRIPTION OF THE DRAWINGS

RELATED APPLICATIONS

0001. This application is related to the following applica
tions: (1) U.S. patent application Ser. No.
, “Systems
and Methods For Serving Up Customized Applications From
a Download Server', filed on Nov. 1, 2007; (2) U.S. patent
application Ser. No.
, “Methods For Simulating Icon
Popout on Memory Constrained Devices', filed on Nov. 1,
2007; (3) U.S. patent application Ser. No.
, “Methods
for Auto-Completing Contact Entry on Mobile Devices'.
filed on Nov. 1, 2007; (4) U.S. patent application Ser. No.
, “Methods for Implementing Application-Wide
Accelerator Keys for Mobile Devices', filed on Nov. 1, 2007:
(5) U.S. patent application Ser. No.
, “Methods for
Transcoding Attachments for Mobile Devices', filed on Nov.
1, 2007: (6) U.S. patent application Ser. No. 1 1/927,590,
“Systems and Methods for a Card-Based User Interface For
Reading Thread-Based Communications on Mobile
Devices', filed on Oct. 30, 2007; and (7) U.S. patent applica
tion Ser. No.

, “Systems and Methods for Prefetching

Relevant Information for Responsive Mobile Email Applica
tions', filed on Nov. 1, 2007; and (8) U.S. patent application
Ser. No.
, “Methods for Responding to an Email Mes
sage by Call from a Mobile Device', filed on Nov. 1, 2007 and
(9) U.S. patent application Ser. No. 1 1/929,961, "Systems
and Methods For Transmitting Card-Based Threaded Data To

0006 For a better understand of the nature and embodi
ments of the invention, reference should be made to the

Description of Embodiments below, in conjunction with the
following drawings in which like reference numbers refer to
corresponding parts throughout the figures.
0007 FIG. 1 schematically illustrates a client-server
based network system in accordance with some embodiments
of the present invention.
0008 FIG. 2A is a block diagram of an exemplary conver
sation server in accordance with some embodiments of the

present invention.
0009 FIG. 2B illustrates the contentina device type infor
mation module in accordance with some embodiments of the

present invention.
0010 FIG. 3 is a block diagram of an exemplary client
device that interacts with a conversation server in accordance

with some embodiments of the present invention.
0011 FIG. 4A is a block diagram of an exemplary server
having components for carrying out functions of an environ
mental customization module in accordance with some

embodiments of the present invention.
0012 FIG. 4B is a block diagram of an exemplary client
device with components to carry out functions of an environ
mental customization module in accordance with some

A Mobile Device', filed on Oct. 29, 2007. Each of these

embodiments of the present invention.
0013 FIG. 4C illustrates an example of a descriptor file in
accordance with some embodiments of the present invention.
0014 FIG. 4D illustrates a brief overview of the informa

TECHNICAL FIELD

tion flow between a client device and a server in accordance

applications is incorporated by reference herein in its entirety.

0002 The disclosed embodiments generally related to the
field of mobile devices, in particular, to allow mobile devices
to retrieve information from a server using a client application
Such as electronic email.
SUMMARY OF EMBODIMENTS

0003. In some embodiments, a server receives a request
from a client device to download an application. The server
identifies a type of the client device and a user characteristic.
In response to the request, the server obtains a customized
environment file associated with the user characteristic for the

application, where the customized environment file defines
an interface appearance of the application. The server sends to
the client device, the customized environment file and the

application appropriate for the type of the client device. Such
that the customized environment file gives the application
running on the client device an appearance associated with
the user characteristics. In other embodiments, the server can

also send to the client device an interface file specific to the
type of the client device.
0004. In some embodiments, the request received from the
client device also includes information about the type of the
client device and the user characteristic. In some embodi

ments, the customized environment file is simultaneous gen
erated with the interface file. Still in other embodiments, the

with some embodiments of the present invention.
0015 FIG. 4E illustrates a detailed overview of the infor
mation flow between a client device and a server in accor

dance with some embodiments of the present invention.
0016 FIG. 4F illustrates examples of user characteristics,
device types, and executables in a server for customizing an
application in accordance with some embodiments of the
present invention.
0017 FIG. 4G illustrates examples of downloaded appli
cation files stored on the client device in accordance with

Some embodiments of the present invention.
0018 FIG. 5A is a flow diagram illustrating how a client
device obtains a customized application from a server in
accordance with some embodiments of the present invention.
0019 FIG. 5B is a flow diagram illustrating how a server
responds to a client device requesting a customized applica
tion in accordance with some embodiments of the present
invention.

0020 FIG. 5C is a flow diagram illustrating an exemplary
interaction between a client device requesting for a custom
ized application and a server sending the customized appli
cation in accordance with Some embodiments of the present
invention.

(0021 FIGS.6A and 6B illustrate screen shots of a “log-in”
page with a non-customized environment and a customized
environment, respectively, of an exemplary application on a

customized environment file and the interface file are com

client device in accordance with some embodiments of the

bined into one file before sending to the client device.
0005. In some embodiments, an executable file, such as a
binary file is sent to the client device from the server, along

present invention.
0022 FIGS. 6C and 6D illustrate screen shots of a “con
Versation' page with a non-customized environment and a
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customized environment, respectively, of an exemplary appli
cation on a client device in accordance with some embodi

ments of the present invention.
0023 FIG. 7A is a block diagram illustrating an exem
plary client device with components to carry out functions of
an icon effect module in accordance with Some embodiments

of the present invention.
0024 FIG. 7B is a diagram illustrating different kinds of
icons stored in the icon graphics module in accordance with
Some embodiments of the present invention.
0025 FIG. 8A is a flow diagram illustrating variation of a
message icon property to reflect a change in message status on
a client device in accordance with some embodiments of the

present invention.
0026 FIG. 8B is a flow diagram illustrating variation of a
property of an icon to reflect a change in conversation status
on a client device in accordance with some embodiments of

the present invention.
0027 FIG. 9A is a screen shot of a prior art illustration of
two different icons each showing a different status of a con
Versation.

0028 FIG.9B is a screen shot illustrating an icon having a
different color as an effect change in accordance with some
embodiments of the present invention.
0029 FIG.9C is a screen shot illustrating an icon having a
“bold' outline and a part of the image having a different color
as an effect change in accordance with Some embodiments of
the present invention.
0030 FIG.9D is a screen shot illustrating an icon having
a border and a transparent background in accordance with
Some embodiments of the present invention.
0031 FIG. 10A is a block diagram of an exemplary server
having components for carrying out functions of a contacts
auto-complete module in accordance with some embodi
ments of the present invention.
0032 FIG. 10B is a block diagram of an exemplary client
device having components for carrying out functions of a
contacts auto-complete module in accordance with some
embodiments of the present invention.
0033 FIG.10C illustrates contents in the contacts module
in accordance with some embodiments of the present inven
tion.

0034 FIG. 11A is a flow diagram illustrating actions in a
server in response to a request for a list of contacts from a
client device in accordance with some embodiments of the

present invention.
0035 FIG. 11B is a flow diagram illustrating an exemplary
contacts auto-completion as a client device receives a partial
entry in accordance with Some embodiments of the present
invention.

0036 FIG.11C is a flow diagram illustrating an exemplary
contacts auto-completion feature as a client device receives a
user input to Scroll beyond a last contact from a preset number
of contacts in accordance with Some embodiments of the

present invention.
0037 FIG. 12A is a screen shot of an exemplary message
composing screen on an exemplary client device in accor
dance with Some embodiments of the present invention.
0038 FIG. 12B is a screen shot of an exemplary auto
completion feature of a partial contact entry with a preset list
of contacts displayed on the screen of a client device in
accordance with some embodiments of the present invention.
0039 FIGS. 12C-E are screen shots of an exemplary auto
completion feature in a client device receiving a user input to

scroll beyond the preset number of contacts displayed on the
screen in accordance with some embodiments of the present
invention.

0040 FIG. 12F-G are screen shots of an exemplary auto
completion feature receiving additional characters to the par
tial contact entry displaying a list of contacts on the screen in
accordance with some embodiments of the present invention.
0041 FIG. 12H is a screen shot of an exemplary auto
completion feature in a client device receiving a partial entry
with a variety of contact entries matching the partial entry
displaying on the screen in accordance with some embodi
ments of the present invention.
0042 FIG. 13A is a block diagram of an exemplary client
device having components for carrying out functions of an
accelerator key module in accordance with some embodi
ments of the present invention.
0043 FIG. 13B illustrates an exemplary accelerator keys
map in accordance to Some embodiments of the present
invention.

0044 FIG. 14 is a flow diagram illustrating how an action
in an application is activated by an accelerator key in accor
dance with some embodiments of the present invention.
004.5 FIGS. 15A-B are screen shots of one exemplary
series of on-screen menus showing accelerator keys corre
sponding to particular functions in one type of mobile com
munication device in accordance with Some embodiments of

the present invention.
0046 FIG. 15C is a screen shot of an exemplary on-screen
menu showing accelerator keys corresponding to particular
functions in a simple mobile communication device in accor
dance with some embodiments of the present invention.
0047 FIGS. 15D-F are screen shots of an exemplary series
of on-screen menus showing accelerator keys corresponding
to particular functions in a complex mobile communication
device in accordance with Some embodiments of the present
invention.

0048 FIG. 16A is a block diagram of an exemplary server
having components for carrying out functions of an attach
ment transcoding module in accordance with Some embodi
ments of the present invention.
0049 FIG. 16B is a block diagram of an exemplary client
device having components for carrying out functions of an
attachment transcoding module in accordance with some
embodiments of the present invention.
0050 FIG. 16C shows a block diagram illustrating addi
tional details of one embodiment of the transcoding module
in accordance in with Some embodiments of the present
invention.

0051 FIG. 16D shows a block diagram illustrating exem
plary content of a message/conversation module in a client
device in accordance with Some embodiments of the present
invention.

0.052 FIG. 17A is a flow diagram illustrating exemplary
attachment transcoding operations in a server in accordance
with some embodiments of the present invention.
0053 FIG. 17B is a flow diagram illustrating exemplary
operations in a client device requesting for an attachment to
be transcoded in accordance with some embodiments of the

present invention.
0054 FIG. 17C is a block diagram illustrating exemplary
interactions of a server with a client device in carrying out
attachment transcoding operations in accordance with some
embodiments of the present invention.
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0055 FIG. 18A is a screen shot of an exemplary message
with a representation of an attachment and the message in
which the attachment is associated in accordance with some

embodiments of the present invention.
0056 FIG. 18B is a screen shot of using an exemplary pull
down menu to activate the attachment transcoding in accor
dance with Some embodiments of the present invention.
0057 FIG. 18C is a screen shot of an exemplary
transcoded attachment in accordance with some embodi

ments of the present invention.
0058 FIG. 18D is a screen shot of an exemplary message
with several representations corresponding to several attach
ments and the message in which the several attachments are
associated in accordance with some embodiments of the

present invention.
0059 FIG. 19A is a block diagram of an exemplary server
having components for carrying out functions of a thread
filtering module inaccordance with Some embodiments of the
present invention.
0060 FIG. 19B is a block diagram of an exemplary client
device having components for carrying out functions of a
threaded communication module in accordance with some

embodiments of the present invention.
0061 FIG. 19C is a block diagram of a messages/conver
sations data structure that is stored in the server memory for a
particular user in accordance with some embodiments of the
present invention.
0062 FIG. 19D is a block diagram of a messages/conver
sations data structure that is stored in the memory of a client
device in accordance with some some embodiments of the

present invention.
0063 FIG. 20A is a flow diagram illustrating exemplary
operations in a server forming a modified conversation in
response to a request from a client device to read a threaded

expanding the unified header in the modified conversation in
accordance with the present invention.
0071 FIG.22D is a screenshot of an exemplary view of an
expanded modified conversation in a client device received
from a server in accordance with some embodiments of the

present invention.
0072 FIG.22E is a screen shot of an exemplary view of a
pull down menu with an "expand command for expanding a
message in an expanded modified conversation, in a client
device, in accordance with some embodiments of the present
invention.

0073 FIG.22F is a screen shot of an exemplary view of an
earlier message expanded in the modified conversation in
accordance with some of the embodiments of the present
invention.

0074 FIG. 23 is a flow diagram illustrating exemplary
user interface operations in a client device generating differ
ent displays in response to user inputs in accordance with
some of the embodiments of the present invention.
0075 FIG.24A is a block diagram of an exemplary server
having components for carrying out functions of pre-fetching
module inaccordance with some embodiments of the present
invention.

0076 FIG.24B is a block diagram of an exemplary client
device having components for carrying out functions of a
relevant content display module in accordance with some
embodiments of the present invention.
0077 FIG. 25A is a flow diagram illustrating exemplary
operations in a server to fetch conversation headers and mes
sages in response to a request from a client device for a list of
conversations in accordance with some embodiments of the

modified conversation in a client device received from a

present invention.
0078 FIG. 25B is a flow diagram illustrating exemplary
operations in a client device requesting, receiving and dis
playing a list of conversations from a server in accordance
with some embodiments of the present invention.
007.9 FIG. 25C is a flow diagram illustrating exemplary
interactions of a client device and a server in pre-fetching
relevant content from a server for display in a client device in
accordance with some embodiments of the present invention.
0080 FIG. 26A is a screen shot of an exemplary view of a
list of conversations with a pull down menu having an “open’
command for opening a selected conversation, in accordance
with some embodiments of the present invention.
I0081 FIG. 26B is a screen shot of an exemplary “opened'
threaded conversation in a client device containing a most
recent message and an unread message sent before the most
recent message in accordance with some embodiments of the
present invention.
I0082 FIG. 26C is a screen shot of an exemplary view of a
list of conversations with a pull down menu having an “open’
command for opening a selected conversation, in accordance
with some embodiments of the present invention.
I0083 FIG. 26D is a screen shot of another exemplary
“opened threaded conversation in a client device containing
a most recent message and an unread message in accordance
with some embodiments of the present invention.
I0084 FIG. 27 is a block diagram of an exemplary client
device having components for carrying out functions of a call

server in accordance to some embodiments of the present

back module in accordance with some embodiments of the

conversation in accordance with some embodiments of the

present invention.
0064 FIG. 20B is a flow diagram illustrating exemplary
operations in a server forming a modified conversation con
taining a portion of text in a particular message in a conver
sation in response to a request from a client device to read a
particular earlier message in the threaded conversation in
accordance with some embodiments of the present invention.
0065 FIG. 21A is a flow diagram illustrating exemplary
operations in a client device receiving and displaying next
text from an unread message after making a request to a server
in accordance to some embodiments of the present invention.
0066 FIG. 21B is a flow diagram illustrating exemplary
operations in a client device expanding a header of a modified
conversation into a plurality of headers in accordance with
Some embodiments of the present invention.
0067 FIG. 21C is a flow diagram illustrating exemplary
operations in a client device displaying text associated with a
user selected message in accordance to some embodiments of
the present invention.
0068 FIG.22A is a screen shot of an exemplary conver
sation listing view in a client device in accordance to some
embodiments of the present invention.
0069 FIG.22B is a screen shot of an exemplary view of a
invention.

0070 FIG.22C is a screen shot of an exemplary pull down
menu in a client device with an “expand command for

present invention.
I0085 FIG. 28A is a flow diagram illustrating exemplary
operations in a client device from receiving a message to
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initiating a call to sender of the message in accordance with
Some embodiments of the present invention.
I0086 FIG.28B is a flow diagram illustrating an exemplary
decision process for a client device in placing a phone call to
sender of a message in accordance with some embodiments
of the present invention.
0087 FIG. 29A is a screen shot of an exemplary conver
sation list view with a pull down menu having an “open’
command to open one of the selected messages in the con
Versation list in accordance with some embodiments of the

May 7, 2009
to, for instance, a typical electronic display for a computer.
The Small keys and buttons on mobile devices make manual
operation cumbersome and slow compared to, for example, a
full-size keyboard.
0093. In view of the aforementioned issues, it would be
desirable to have an email application that is streamlined and
adapted for use in mobile devices, ranging from simple
mobile devices with lesser memory and computation power
to the advanced mobile devices with more memory and com
putation power. This email application should contain fea

present invention.
0088 FIG. 29B is a screen shot of an exemplary expanded
conversation view displaying a most recent message with a
menu having a command to call the sender of the most recent
message in accordance with some embodiments of the
present invention.
I0089 FIG.30 illustrates how a phone number is retrieved
from a server and used by the client device via metadata in the
message to reply to a message in accordance with some
embodiments of the present invention.

tures and functionalities that address at least Some of the

DESCRIPTION OF EMBODIMENTS

tion, and a client device 110. It should be understood that a

0090 The present invention is directed to a client-server
system and corresponding method of organizing and display
ing messages sent to and by a user of a mobile communication
device.

0091 Mobile devices, specifically, mobile communica
tion devices such as cellular telephones, personal digital
assistant (PDA), and Smart phones that incorporate many
PDA features into a cellular telephone are becoming
extremely popular. Mobile communication devices have
evolved from being an accessory to an indispensable part of
everyday life for many users. This is particularly true for
professionals, but is growing increasingly common for stu
dents and non-professionals. Electronic mail (email) has been
a primary mode of communication utilized by all types of
people, not just students and professionals, but anyone with
basic knowledge of using a computer. While many people
operate email applications on their mobile devices, there are
several limitations that prevent email applications from run
ning efficiently on mobile devices.
0092 First, mobile devices lack memory storage capacity
when compared to a computer. For example, when an email
application is activated, if there are a large number of mes
sages in an inbox, a mobile device may not be able to down
load all the messages to its local memory. Second, mobile
devices have limited processing capability comparing to
computers. Email applications or any application that has a
complex set of executable instructions and involves a large
amount of data transfer runs slowly on a mobile device
because of its limited processing power and storage space.
Third, data transmission cost is expensive. Service providers
for mobile devices generally charge a premium for all data

limitations, described above, that are associated with operat
ing an email application on a mobile device. For example, this
email application should minimize data transmission costs
while providing relevant and desired information to a user,
and have user interface features that account for the small

screen and Small keys and buttons on the mobile device.
0094 FIG. 1 schematically illustrates a client-server
based network system in accordance with some embodiments
of the present invention. The client-server based network
system includes a server 102, a network 108 for communica
common implementation of this system is to have at least one
server, at least one communication network, and a plurality of
client devices. In a different configuration, the system may
include a plurality of servers, a plurality of networks and a
plurality of client devices.
0.095. In some embodiments, the server 102 includes a
mail server 104 coupled to a mail server filter 106. The mail
server 104 acts as the backend of an email system and is
coupled to the mail server filter 106, which acts as the front
end of the email system. The mail filter 106 generally inter
faces with the network 108. The mail filter 106 also responds
to and interacts with the client device 110. In some embodi

ments, the mail server 104 is an email server system and the
email is in a form of a conversation, Sucha system is disclosed
in U.S. patent application Ser. No. 10/816,428, titled “Email
System with Conversation-Centric User Interface', filed on
Mar. 31, 2004. This Application is hereby incorporated by
reference in its entirety. A conversation includes one or more
relevant messages covering a conversation topic. Other crite
ria beyond the conversation topic may be used to determine
which messages are parts of each distinct conversation. The
senders and recipients of the messages are participants in the
conversation. All messages directed to a user of the mail
system are grouped into a plurality of conversations and pre
sented to the user in a conversation-based format, individu

ally or jointly. More detailed discussion about the implemen
tation of the server is provided below.
0096. The mail server 104 that forms the back end of the
server 102 performs operations related to management, stor
ing, organization and execution of the electronic mail that
includes conversations and messages that collectively form

other than Voice data transferred to and from mobile devices.

each conversation. The mail filter 106 serves as an interme

Thus a user without an unlimited data plan could face signifi
cant fees related to frequent usage of a mobile device for
Internet browsing or sending/receiving emails. Lastly, all
mobile devices have a small display and a small input device.
A typical Screen for a mobile communication device ranges
from about 2" to about 3" wide. A cellular phone typically has
a numeric pad for phone dialing and a few soft keys for other
functions while a BlackberryTM, TREOTM, or other smart
phones, has an alphanumeric entry pad. The Small screen size
precludes display of a large amount of information compared

diary between the mail server 104 and the client device 110.
which sends requests to the mail server 104. In some embodi
ments, the client device 110 includes an application 122, such
as a client based email application, operating on the client
device 110. The client based email application 122 provides
instructions or requests to drive the operations on the server
102. Specifically in some embodiments, the mail filter 106
receives the requests from the client based email application
122, translates them for the mail server 104, and instructs the

mail server 104 to carry out the appropriate operations in

May 7, 2009

US 2009/01 19678 A1

accordance with the requests from the client device 110. In
other embodiments, the mail filter 106 also performs services
for the application 122 operating on the client device 110 such
as a mobile communication device like a cell phone or a
wireless personal digital assistant device. These services are
configured to respond to the capabilities of the applications
operating on the client device 110. For example, the mail filter
106 performs actions that may include, but are not limited to,
authenticating mobile devices, compressing response data,
and stripping out data which a mobile client device does not
require client based applications or a server based applica
tion.

0097. The client device 110 includes an input device 116
and a display device 118. The display device 118 may be an
active or passive, colored or monochrome, display capable of
displaying graphics and/or text. The client device 110 also
includes one or more processors 126 coupled to a Volatile
memory 114 for short term storage, a graphics library 112 to
store graphical information, non-volatile memory 124 for
long term storage, a network layer 120, for example a Java2
Micro Edition (J2ME) layer for interaction with a communi
cation network 108 and applications 122. In general, the
client device 110 can have components configured to Support
applications 122 that are client based applications or a server
based applications. In some embodiments, the client device
110 is a mobile wireless communication device communicat

ing with the server 102 via a wireless network, such as a local
cellular network. The mobile wireless communication device

can also have WiFi, WiMAX, Bluetooth or other means of

random access Solid state memory devices; and may include
non-volatile memory, such as one or more magnetic disk
storage devices, optical disk storage devices, flash memory
devices, or other non-volatile solid state storage devices.
Memory 205 may optionally include one or more storage
devices remotely located from the CPU(s) 202. In some
embodiments, memory 205 stores the following programs,
modules and data structures, or a Subset thereofthat includes

an Operating System 207, a Communication Module 108,
and an Applications Module 209. Note that the organization
of the software components described with reference to the
server memory 205, including system Software components,
server applications and components thereof, program mod
ules and stored data, are exemplary and do not preclude any
alternative arrangement or organization of the functionality
attributed herein to these components. Other embodiments
may combine the functions attributed to these components in
any combination, including a Subset or Superset of these com
ponents. This is true of any and all software components
described herein with reference to any server or client device.
0101 The operating system 207 includes procedures for
handling various basic system services and for performing
hardware dependent tasks.
0102 The communication module 108 is used for inter
facing applications 209 to other mobile communication
devices. Interfacing using the communication Module 108 is
accomplished via the one or more communication network
interfaces 206 (wired or wireless) and one or more commu

wireless communication. Common mobile wireless commu

nication networks, such as the Internet, other wide area net

nication devices that are mobile include cellular telephones
like those made by Samsung, Nokia, Sony-Ericsson,
Motorola, LG etc., smart phones like the TreoTM, Black
berryTM, iPhoneTM etc., or other kinds of mobile devices that
communicate wirelessly.
0098. For instance, in some embodiments, the client
device 110 can be a mobile telephone device, such as, a Nokia
6300, a Motorola RAZRTM, and a Sony Ericsson K610ietc. In
other embodiments, the client device 110 may be a more
complex mobile communication device like a Smartphone,
such as a Blackberry TM Pearl, a TREOTM, or an Apple

works, local area networks, metropolitan area networks, and

iPhoneTM etc. Still in other embodiments, the client device

may also be a device for mobile text communication Such as

SO. O.

(0103) Applications 209 include different client driven or
server driven applications. If an application is a client driven
application, when the application is active on the server, the
application itself is driven by commands originating from a
corresponding application in the client device. If an applica
tion is a server driven application, when the application is
active on the server, the application on the server drives a
corresponding application on the client device. In some
embodiments, applications 209 are client driven applications
configured and adapted for operation in mobile communica
tion devices, and may include a mobile communication mod

a SidekickTM. In other embodiments, the client device 100 can

ule 210.

be any portable electronic device, such as a GPS receiver or a
portable computer, or a personal computer that is not por

0104. The mobile communication module 210 may be a
client or server driven application configured to interface with
a mobile communication device and perform functions
unique to mobile communication devices with respect to a
mail application. In some embodiments, the mobile commu
nication module 210 is a software running on the server 200
that includes code that is configured to operate with mobile
communication devices. In preferred embodiments, the
mobile communication module 210 is compatible for opera
tion with generic mobile devices. In other embodiments, the
mobile communication module 210 is configured to operate
with specific mobile devices. The mobile communication
module may further include at least one of an environment

table.

0099. The network 108 is generally a cellular network, but
can be any network that allows communication between the
client device 110 and the server 102. Otherforms of a network

108 for communication include, but are not limited to, a LAN,

a WiFi network, and a WiMAX network. Typically, network
108 is also referred to any form of wireless network, as the
present invention generally concerns an e-mail application
based on a conversation system for wireless mobile commu
nication devices.

0100 FIG. 2A is a block diagram of an exemplary conver
sation server 200 in accordance with some embodiments of

customization module 220, a contacts download module 230,

the present invention. The server 200 typically includes one
or more processing units (CPU's) 202, one or more network
or other communication interfaces 206, memory 205, and one
or more communication buses 204 for interconnecting these
components. Memory 205 includes high-speed random
access memory, such as DRAM, SRAM, DDR RAM or other

an attachment transcoding module 240, a thread filtering
module 250, a pre-fetching module 260, and a data module
211.

0105. As will be described in greater detail below, the
environment customization module 220 customizes a client

application for a particular device and, sometimes, user
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domain, and sends the customized applications and any asso
ciated or related files to a client device for operation.
0106. The contacts download module 230 sorts and selects
a number of contacts from the server for transmission to a

client device upon request.
0107 The attachment transcoding module 240 transcodes,
translates or re-writes an attachment on a server 200 before

sending the attachment to a client device for display.
Transcoding is a process of converting an attachment in its
native file format into a file format which can be rendered on

a mobile device. Generally the original file format of attach
ments are associated with a native application creating the
file, the native application is usually too complex and include
formatting information that is not supported by mobile
devices. Therefore, for attachments to be displayed on mobile
devices, the formatting information is removed, and the file
format is converted into a simpler format that can be rendered
in mobile devices.

0108. The thread filtering module 250 selects specific text
and information, related to messages in a conversation chosen
for transmission to a client device, for transmitting to the
client device. Each message may contain old text from earlier
messages. Sending a message including the old text takes up
unnecessary memory. The thread filtering module 250 strips
away old text in messages and leaving only the new text
written by the sender of the message for sending to the client
device.

0109 The pre-fetching module 260 selects relevant mes
sages and message headers, and relevant conversations and
conversation headers, for transmitting to a client device. In an
email inbox, there are more messages and conversations than
is practical to send to a client device having limited memory.
The pre-fetching module 260 selects relevant messages, con
Versations and the associated header information for sending
to a client device so that not all the information is transmitted.

0110. The data modules 211 include data files that are used
by the Applications 209 and/or are intended for use on client
devices 110. In some embodiments the data modules 211

include at least one of interface files 213, executable files 215,

environment files 217, device type information 219, and a
user data module 270.

0111. The interface files 213 include interface information
for different types of client devices. In some embodiments,
the interface files 213 may be files or data that can be
employed by the environment customization module 220 to
enable a target client application to function properly on a
particular type of client device.
0112. The executable files 215 include files that can be
downloaded to and executed on a client device 110. In some

embodiments, the executable files 215 can be executed

directly on a particular type of client device 110. In other
embodiments, the executable files are customized by respec
tive ones of the server applications 209 to run on a particular
type of client device 110 and, in some cases, to reflect pref
erences of users and/or domains associated with users. For

instance, an executable file 215 that provides email services
for a mobile client device may be customized by the environ
ment customization module 220 to reflect the application
appearance (e.g., font and color palette, to name but a few
characteristics) and behavior desired by a particular user and/
or user's domain, and then transmitted to a target client device
associated with that user and/or domain.

0113. The environment files 217 include data that can be
used to customize an applications environment in conjunc

tion with the environment customization module for custom

izing an application's environment in accordance with a char
acteristic the client device identifies itself and wants to be
associated with.

0114. The device type information 219 identifies different
types of client devices that can interact with the server. This
information enables proper configuration parameters and
information to be applied by the server when interacting with
a particular client device. FIG. 2B illustrates an exemplary
content of device type information module in accordance
with some embodiments of the present invention. In some
embodiments, the information contained in the device type
information 219 includes, but are not limited to, manufactur

ers 219-E, models 219-A, network types 219-B, JSR support
219–C information, and carriers 219-D etc. This is a complete
database of device types and related information about dif
ferent client device types that is supported by the server. In
other words, if parameters of a certain device type are not
found in this database, the device is likely not to be supported
by the server. This is different from the device type 280 stored
in the user data which refers to the device parameters of the
specific client device type of a particular user.
0115 The user data module 270 includes personal infor
mation of users of different client devices that interact with

the server via a mail application. User data 270 includes
information for every individual user, ranging from User 1
(272-A) to User m (272-B). The information associated with
each user includes at least one of account information 274,

contacts information 276, messages/conversations 278, and
device type 280.
0116. The account information 274 indicates registration
and personal information about each user.
0117 The contacts information 276 stores contacts infor
mation of each user, including at least name and email
address, and may include phone numbers, addresses, nick
names and other relevant contact information.

0118. The messages/conversations module 278 stores
messages and conversations that are sent to and received by
each user.

0119) The device type 280 stores the type of device of a
particular user, which enables quick retrieval of configuration
parameters for that client device. This enables the server to
avoid going through an identification process each time the
client device interacts with the server.

I0120 FIG. 3 is a block diagram of an exemplary client
device 300 that interacts with a conversation server in accor

dance with some embodiments of the present invention. The
client device 300 generally includes one or more processing
units (CPU's) 302, one or more network or other communi
cations interfaces 306, memory 305, and one or more com
munication buses 304 for interconnecting these components.
The communication buses 304 may include circuitry (some
times called a chipset) that interconnects and controls com
munications between system components.
0.121. The client device 300 also includes a user interface
390 having a display 392 and a user input device 394. The
display 392 may include an active matrix display and a touch
screen display etc. and the user input device 394 may include
a numeric entry key pad, soft keys, touchpad, alphanumeric
entry key pad and a touch screen etc. Memory 712 may
include high speed random access memory and may also
include non-volatile memory, Such as one or more magnetic
disk storage devices.
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0122) Memory 712 may include portable storage devices
such as flash memory that can be remotely located from the
central processing unit(s) 302. In some embodiments,
memory 305 stores the following programs, modules and data
structures, or a Subset thereof that includes an operating sys
tem 301, a communication module 303, a graphics module
307, a memory cache 308, and an application module 310.
0123. The operating system 301 includes procedures for
handling various basic system services and for performing
hardware dependent tasks.
0.124. The communication module 303 connects the appli
cations 209 to servers via the one or more communication

network interfaces 306 (wired or wireless) and one or more
communication networks, such as the Internet, other wide

area networks, local area networks, metropolitan area net
works, and so on.

0.125. The graphics module 307 renders graphics during
operation of a user interface in the operating system 301 or
any applications presented on a display of the client device.
0126 The memory cache 308 temporarily stores informa
tion for quick access and is temporarily used by an active
application. In some embodiments, information stored may
include messages, conversations, and contacts. In some
embodiments, there is certain information downloaded from

the server, which are stored temporarily in the memory cache
308, when the application is active. The downloaded infor
mation that is stored temporarily can include, but is not lim
ited to, contacts, messages, conversations, and header infor
mation of messages and conversations.
0127. The application module 310 includes one or more
applications that can be executed on the client device 300.
Some of these applications 310 are configured to interact with
the server 200 to perform tasks related to communications,
user interface management, application customization, and
management of phone and email applications. An application
may be driven by the client device or driven by a server when
in operation. In some embodiments, one of many applications
may be a client or server driven mobile communication mod
ule. Such as a mobile communications module 210.
0128. The mobile communication module 320 interfaces

with a server and performs functions with respect to an appli
cation Such as a mail application. In some embodiments, the
mobile communication module 320 is a server based appli
cation where the application on the server initiates and
prompts a user for response through a corresponding appli
cation residing on the client device. In other embodiments,
the mobile communication is a client based application where
the application on the client device initiates and drives the
software operation that resides on the server. The mobile
communication module may further include at least one of
an environment customization module 330, an icon effect

module 340, a contacts auto-complete module 360, a
threaded communication display module 370, a relevant con
tent display module 335, a phone reply module 345, an attach
ment transcoding module 355 and a data module 380.
0129. The environment customization module 330
requests and downloads an application customized in accor
dance to user characteristics that are associated with a user of
the client device from a server.

I0131 The contacts auto-complete module 350 performs a
contacts auto-complete function when a user is composing a
message or in certain contexts of a mail application.
0.132. The accelerator key module 360 associates a prede
termined key or button on the input device with a predeter
mined action so that activation of the key can directly activate
the predetermined action.
I0133. The threaded communication display module 370
displays particular text in messages and conversations and
particular header information of an individual or a collection
of messages. The particular text is unique to the message and
conversations. In a message, for example, the particular text
displayed does not include old text from earlier messages in
the conversation.

I0134. The relevant content display module 335 displays
the relevant messages and relevant header information of one
or more conversation(s) and the relevant conversations from
all the conversations in an inbox. A limited number of relevant

conversations and messages are downloaded onto the client
device and displayed. Other less relevant conversations and
messages have to be additionally requested by the client
device from the server.

0.135 The phone reply module 345 enables a user to place
a phone call to a sender of the message. The phone reply
module 345 uses a phone number found in metadata of the
message for making the phone call.
0.136 The attachment viewing module 355, in response to
a user request to view an attachment to a mail message, issues
the server 200 a request for the attachment and manages
display of the attachment on the client device 300. In some
embodiments, the attachment is transcoded on the server

before being transmitted to display on a particular client
device.

I0137 The data module 380 stores data files used by the
applications 209. In some embodiments, the data module 380
may include at least one of device type 382, executable
applications 384, user data 370, account information 372,
contacts information 374, a messages/conversation module
376 and device type 378.
(0.138. The device type 382 is data about the client device
itself. The device type 382 is provided to the server to enable
the server to recognize the client device. The client device can
therefore properly configure data transmitted from the server
for operations and/or display on the client device.
0.139. The executable applications module 384 includes
other applications that operate in conjunction with the mobile
communication module 320. For example, these applications
384 may include applications that carry out specific functions
for a mobile communication module 320 or other applica
tions that Supplement operation of a mobile communication
module 320 on the client device.

0140. The user data module 370 includes personal infor
mation for a user of the client device 300 and/oranassociated

mobile communication application 320. The User Data 370
can include one or more of account information372, contacts

information 374, messages/conversations 376 and device
type information 378.
0.141. The account information 372 is used to support
server verification of the user's registration and personal

0130. The icon effect module 340 varies one or more prop
erty(s) of an icon to reflect a change in status or state of an

information about the user.

item.

information for contacts of a user of the client device 300;

0142. The contacts information 374 contains a range of
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0143. The messages/conversations module 376 includes
downloaded versions of at least Some messages and conver
sations that are sent to and received by a user of the client
device 300.

0144. The device type 378 includes information about the
type of the device 300, which can be transmitted to the server
to enable the server to quickly retrieve parameters about the
client device 300 without having to go through the identifi
cation process each time the client device interacts with the
SeVe.

A Mechanism for Serving Up Customized
Applications from a Download Server
0145 Many business entities, universities, associations, or
other organizations (collectively, “Organizations') distribute
customized software applications for mobile electronic
devices via download from servers. The servers can be exter

nal to the Organization, such as when an Organization secures
hosted GmailTM (electronic mail services) for their own
domain (e.g., “AAACorp.com.” “XYXUniv.edu.” or
“Mygroup.org). The application downloads can also be pro
vided from the Organization's own internal servers. For soft
ware applications that are associated with users who have a
common domain or Organization, there is often a desire to
customize such applications to include features, appearance
and/or user interface characteristics that are common to and/

or associated with that individual domain or Organization.
For example, certain applications benefit greatly from cus
tomized branding opportunities, in the form of targeted
images, text, and/or color. As another example, an Organiza
tion that provides its employees with applications for mobile
devices might desire those applications to provide standard
user interfaces, features and links to specific online resources
and web pages.
0146 Customization of an environment for an application
can be accomplished with little difficulty in situations where
client device on which the application is to be executed do not
have significant limitations or do not vary significantly (e.g.
laptop computers or desktop computers running one or two
standard operation systems and having comparable memory/
storage, processing power, and display capabilities. This is
not the case with mobile devices, which can have significant
variation in all of these areas.

0147 Technical specifications of mobile devices vary a
great deal across different manufacturers. Inherently, mobile
devices are constrained in storage and limited in processing
capability, therefore, customizing an application for different
users associated with different domains on different mobile

device is a complicated task. Furthermore, for a customized
application to function properly on a mobile device, the cus
tomized application should be configured according to the
technical parameter(s) of the device. Conventionally, one
approach is to transmit a generic client application and
domain-specific images separately to a client device, which
would execute the generic application with the domain spe
cific images. This approach is costly from the perspective of
data transmission (due to downloading of images in addition
to the application). It also takes up valuable storage on the
client device due to a need to store more information than is

strictly necessary for the application and client. Furthermore,
conventional approaches require a network connection before
showing any images or domain-specific info to the user. Most

importantly, conventional methods do not allow domain-spe
cific customization of application names or any other static
application data.
0.148. Another approach is to build specific customization
files for each domain and device type. Although this gives the
best user experience since every aspect of the application can
be customized for the domain, this process is not scaleable as
it requires executable application files to be built for all pos
sible combinations of domain and device types. For example,
if there were m domains supported by a particular server of
client applications, each with their own application customi
Zations, and in client device types that could use applications
downloaded from that server, there would be a need for that

server to store for possible transmission to a client device
mXn executable, customized application files. A solution, as
presented herein, is to generate, in real-time, the customized
application and any related files for a specific device type and
specific domain upon receiving a client request. This
approach dramatically reduces server storage requirements.
This approach also ensures that an executable application
delivered to a target device is both appropriate for the device's
configuration and provides the user experience and/or brand
ing associated with the user's domain.
014.9 FIG. 4A is a block diagram of an exemplary server
having components for carrying out functions of an environ
mental customization module for an application in accor
dance with some embodiments of the present invention. In
Some embodiments, the application to be customized is an
email application that is a client based application operating
in a client device Such as a mobile communication device. In

other embodiments, the application may be a client-server
application that may be browser based and operate on a per
Sonal computer or a wireless mobile device such as a cellular
telephone.
0150. The server structure 400 in FIG. 4A, similar to the
server 200 described in FIG. 2, includes one or more process
ing units (CPU’s) 202, one or more network or other commu
nication interfaces 206, memory 205, and one or more com
munication buses 204 for interconnecting these components.
Memory 205, similar to the server 200 described in FIG. 2,
also stores programs, modules and data structures, or a Subset
thereof, includes an operating system 207, a communication
module 108, a data module 211 containing similar user data
270 for individual users that may range from user 1272-A to
user m as previously described in FIG. 2, and a mobile com
munication module 210.

0151. The mobile communication module 210, as shown
in some embodiments, includes an environment customiza
tion module 210 that can customize an environment of an

application based on a user characteristic in real time upon
receiving a request from a client device. This customization
environment module 210 further includes at least one of a

user characteristics recognition module 410, a client device
identification module 412, and a file transfer module 416.

0152 The user characteristics recognition module 410
identifies one or more user characteristic(s) and associates the
user characteristic(s) with a particular application customiza
tion for the user's operating environment. FIG. 4E shows a
chart of possible user characteristics stored in the environ
ment files 430. Environment files 430 are associated with a

particular domain to which a user is connected. The different
Environment files 430 can include, but are not limited to

different kinds of icons, background or skins, menus, text
effects, fonts, colors, graphics, animations and Sounds etc.
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that can appear in an application. In some embodiments, a
user identifies his/her associated user characteristic(s) and
Submits a request for an application to be customized accord
ing to the identified user characteristic(s). In some embodi
ments, the domain to which user characteristics is connected

can be identified from one or more of the following, including
without limitation: an IP address from which the request is
made, header in the request, and the domain or website from
which the request is sent. In other embodiments, the charac
teristics recognition module 410 may have a way of identify
ing the user characteristics itself. The user characteristics
recognition module 410 recognizes the user characteristic(s)
and associates the user characteristic(s) with a particular type
of customization that may include a change in the appearance
of the application Such as particular colors, fonts, text effects
and graphics etc. The customization may include hyperlinks
or other information to be included in the customized appli
cation that is relevant to the user characteristic(s) which may
otherwise not be present in the default application.
0153. The client device identification module 412 identi
fies the type of client device to which the application is to be
transmitted. This module takes into account the client type
information in the customization of an application to ensure
that the application operates in accordance with the param
eters defined by the type of the client device and can take
advantage of certain features, if any, which may be unique to
the type of client device. Examples of client type information
determined by the client device identification module 412
include, but are not limited to memory of the device, process
ing capability of the device, Screen size, hardware for com
munication interfacing, and any device specific features that
the application can be customized to take advantage etc. The
client device identification module 412 makes this determi

nation based on client device information found, for example,
in the user agent String. The user agent string is commonly
known in the art and may include unique device type, oper
ating system, carrier, and firmware etc. In some embodi
ments, the user agent string can be found in the request sent
from the user's device. FIG. 4E also shows a chart of possible
device types 431 that include, but are not limited to, alpha
numeric input device, reverse soft keys, operating system,
firmware, carrier, screen size, and memory size etc.
0154 The customized environment builder module 414
builds and assembles into a single package the executable
file(s) 286 for the application and the customized environ
ment information that reflects the user's domain and device

specific customizations. In some embodiments, the custom
ized environment information includes data from a custom

ized environment file 284, which includes data about appli
cation and domain customizations (such as links, colors,
fonts, etc.) and an interface file 282, which includes informa
tion as to appropriate customizations for particular devices
(such as assignments of functions to the keys that are avail
able on specific devices). Examples of information contained
in the interface files and customization files are illustrated in

FIG. 4F. For instance, interface files contain information to

enable compatibility of the application with the client device.
The interface files may contain data about the interface type
431 and associated characteristics of the interface type 431
including without limitation, type of input device, Screen size,
memorize size and type of operating system etc. of the client
device. Customization files include environment file 430
associated with user characteristics modified in accordance

with a particular domain that include but are not limited to,
icons, background (skins), menus, text effects, fonts, colors
and graphics etc.
(O155 In some embodiments, executable file(s) 286, 432
for the application, customized environment files 284, 430
specific to user characteristics and interface files 282, 431
specific to client device types, are generated real-time in
response to a request received from a client device. In some
embodiments, the interface file(s) 282 and the customized
environment file(s) 284 are separate files. In other embodi
ments, the information typically contained in an interface file
282 and a customized environment file 284 are combined into

one file. In some embodiments, information contained in an
interface file 282 and information contained in a customize

environment file 284 are stored in two separate databases.
Information from these separate databases may be retrieved
by a server upon learning about a domain with which the user
is associated and the type of client device. The server either
transmits two files separately, or combines the two files into
one single file for transmission to the client device. In some
embodiments the executable file 286 contains at least the

executable application and may include other widgets and
files which the executable application uses to form a custom
ized application. In some embodiments, the executable file
286 is a JAR file that contains, but is not limited to, icons,

graphics, Sounds etc. files that are used to customize the
application. In these embodiments, the information from an
interface, file 282 and information from an environment cus

tomization file 284 are combined into one text file, e.g. a JAD
file. During implementation of the application, the JAD file
directs the application executable in the JAR file with the
proper files and information Such as the Software properties
for implementation. Thus, in some embodiments, a descriptor
text file acting as a map to an executable file and the execut
able file can be used to implement a customized application
on a client device.

0156 The file transfer module 416 transfers the execut
able file(s) including, for example, at least a JAR file and/or a
JAD file, of the application with the customized environment
to the client device that is requesting the customized environ
ment files.

0157 FIG. 4B is a block diagram of an exemplary client
device with components to carry out functions of an environ
mental customization module in accordance with some

embodiments of the present invention. The client device 450
in FIG. 4B, similar to the client device 300 described in FIG.

3, includes one or more processing units (CPUs) 302, one or
more network or other communications interfaces 306,

memory 305, and one or more communication buses 304 for
interconnecting these components. The client device 450 also
includes a user interface 390 having a 392 and a user input
device 394. Memory 205 similarly includes an operating
system301, a communication module 303, a graphics module
307, memory cache 308, data module 380 containing infor
mation about device type 382, executable applications 384,
and user data 370, and a mobile communication module 320.

0158. The mobile communication module 320 may
include at least one of an environment customization module

320, which further includes at least one of a customization

environment request module 420, and an installation module
422.

0159. The customization environment request module 420
sends a request to a server to customize a particular applica
tion according to one or more specified user characteristics. In
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one embodiment, the user characteristics are those associated

cation, when operating on the client device, is to have a

with the specific appearance of the environment, or user inter
face, of the application, Such as the colors, text effect, font,
and/or graphics treatment of one or more elements of the
application's user interface. In response to the request, the
client device may receive a descriptor file and an executable
file, or one executable with the two files (descriptor and
executable file) combined, from the server.
0160 The installation module 422 installs the customized
application using files received from a server. Possible cus
tomized applications include, without limitation, email, cal
endar, contacts, to do, expense report, and Internet browser
applications. In some embodiments, after receiving the
executable file(s) from the server, the module 422 may
prompt the user for installation and then prompt the user for
activation of the customized application. In other embodi
ments, the module may prompt the user for installation of the
application and then automatically activate the customized
application. In some embodiments, the module may auto
matically perform installation of the application and then
prompt the user for activation of the customized application.
In other embodiments, the module may automatically per
form installation of the application and then automatically
activate the customized application.
0161 Downloaded application files 499 are stored in the
data storage module 380 of the client device module. In some
embodiments, the downloaded application files 499, as
shown in FIG. 4G, include different applications such as,

customized environment that is associated with a user char
acteristic.

without limitation, mail 499-A, calendar 499-F and browser

499-X that can be customized. Each customized application
has a pair of JAR and JAD files corresponding to each other.
There are usually many different versions of a same applica
tion on the server. For example, this is version A of the mail
application, Version F of the calendar application, and version
X of the browser application. The different versions corre
spond with different parameters unique to the device type and
also to the user characteristics used for customizing the envi
ronment of the application. For instance, in the example,
versions A, F, X of the mail, calendar and browser applica
tions respectively are Suited for the unique parameters of the
particular user device in use. Similarly, versions 1, 4 and 5 of
the corresponding JAR, JAD files contain unique user char
acteristics or elements that are associated to the particular
customized environment. In some embodiments, each of

JAR-1A, JAR-4F, JAR-5X corresponds to JAD-1A, JAR-4F,
JAR-5X etc. where each corresponding pair of JAD-JAR file
forms a customized application. Each JAD file includes
descriptors or description information (e.g., shown in FIG.
4C) for the JAR file during execution of the binary file/
executable. Each JAR file includes executables and supple
mental files necessary to implement a different customized
environment for an application. Each JAD file provides infor
mation/parameter for the executable(s) in the corresponding
JAR file or points to supplemental files for the executable(s)
to call upon to implement the customized environment for the
application.
0162 FIG. 5A is a flow diagram illustrating how a client
device obtains a customized application from a server in
accordance with some embodiments of the present invention.
In some embodiments, as shown in FIG. 5A, a client device

sends a request to a server to download an application with a
customized environment as shown in block 512. The appli

0163. In block 514, the client device downloads the appli
cation or executable file(s) from the server, and if any is
necessary, the customized environment file(s) for the appli
cation, and the interface file(s) specific to the client device
type. In some embodiments, the customized environment
file(s) and/or the interface file(s) specific to the client device
type may be integrated into the application or executable
file(s) before being downloaded onto the client device. In
other embodiments, the application or executable file(s) and
the customized environment file(s) and/or the interface file(s)
may be downloaded as one file. In some embodiments, the
application, the customized environment file(s) and/or the
interface file(s) can also be downloaded as two or more files.
Regardless of whether the application, the customized envi
ronment file(s)and the interface file(s) are downloaded as one
or two or more files, the application will operate on the client
device with a customized environment. That is, it will have an

appearance and functionality associated with the user char
acteristic.

0164. In some embodiments, after being downloaded onto
the client device, the interface file(s) provides configuration
information for the application that enables the application to
become compatible with the client device and, in some
embodiments, to take advantage of special features of the
client device type during operation of the application on the
client device. For instance, if the client device is a mobile

phone with a touch screen rather than buttons for user inputs,
the interface file would provide information to support modi
fication of the menus or items for use with a stylus instead of
buttons (e.g., for activation of certain items or menus.) Fur
thermore, configuration of certain buttons of a client device
may be customized. For example, certain soft keys can be
re-configured to perform designated actions, such as a left
Soft key corresponding to "cancel and a right soft key cor
responding to 'ok'. In some embodiments, according to the
type of client device, the server may have information about
how much space is available on the client device, or a client
device or a user may prompt by the server about how much
memory space is available on the client device for caching of
the application. For example, if the client device is a mobile
communication device with a large memory, all contacts and
entire threads of conversations may be downloaded onto the
client device. On the other hand, if the client device is a

typical mobile phone that has limited memory, only a limited
number of contacts and parts of threads of conversations may
be downloaded onto the client device.

0.165. In block 516, optionally, the customized application
is installed. As described above, a client device may automati
cally install the application with the customized environment
file(s) and the interface file(s), or the client device may
prompt a user before installing the application with the cus
tomized environment file(s) and the interface file(s).
0166 In block 518, the application with the customized
environment file is executed on the client device. The appli
cation will display a customized environment corresponding
to the user characteristic and the application will operate
within parameters defined by the type of the client device.
(0167. In some embodiments, the client device and the
server interact through a wireless interface where the request
and the downloading of file(s) are accomplished wirelessly.
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For example, the client device may be a mobile phone or a
smart mobile device such as a BlackberryTM or a TreoTM.
0168. In some embodiments, the user characteristic is
defined by a domain associated with the user of the client
device. For example, the user may be an employee of a bank
(domain) and therefore the user characteristics, such as logo,
colors, graphics, and, optionally, functions etc. are defined by
corresponding characteristics that are representative of the
bank. Besides physical appearances, the environment cus
tomized may include other characteristics defining the
domain Such as particular functions and features otherwise
not present in the default application. In other embodiments,
other domain-specific media Such as animations, audio clips,
themes, skins etc. may also be incorporated as part of the
customization of the application.
0169. In some embodiments, the application may be a
client based application that executes on a mobile device,
Such as a mobile device having a wireless communication
interface. An example of a client-based application is an
email application designed specifically for a wireless mobile
communication device. One example of Such a client based
email application is a mobile version of GMailTM developed
by Google Inc. In some embodiments, a mobile version of a
client based application is different from a version that is
browser based. One such difference is that the mobile version

of the application is designed to operate on a mobile device
platform. Mobile communication devices have different tech
nical characteristics compared to those of a personal com
puter. For example, mobile communication devices generally
have a smaller screen, limited processing and memory
capacities and a less user friendly user input device(s). A
mobile version of an application is different from a browser
based version in that the former is configured to the technical
specifications of the mobile device, taking advantage of some
features while avoiding the limitations of a mobile device, to
provide a friendly user experience on the mobile device. For
example, in Some embodiments, not all contacts are down
loaded onto a client device. Instead, a subset of the complete
list of contacts on the server is sorted according to one or more
predetermined factors. In other embodiments, an automatic
call back feature is available to the user as an option to reply
to a message. Still, other embodiments with different con
figuration adapted to operation on a mobile device are avail
able and described in detail later in this disclosure.

0170 FIG. 5B is a flow diagram illustrating how a server
responds to a client device requesting a customized applica
tion in accordance with some embodiments of the present
invention. In some embodiments, as shown in block 521, a

server receives a request from a client device to download an
application. The server identifies a user characteristic and
identifies the type of client device, as shown in blocks523 and
522 respectively. Preferably, the server recognizes the user
characteristics and type of client device by a user agent string
via the metadata in the request transmitted. However, in other
embodiments, a server may request Such information from
the client device or from the user.

0171

In response to a request from the client device, the

server associates a customized environment with the user

characteristic(s) and also determines the specifications of the
client device type, as shown in blocks 525 and 524 respec
tively. The server further obtains, in response to the request,
the customized environment file(s) associated with the user
characteristic(s) for the application and also the user interface
file(s) for the application suitable for the type of client device,
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as shown in blocks 527 and 526 respectively. In some
embodiments, the customized environment file(s) define the
interface appearance of the application. In other embodi
ments, a customized application may include functional fea
tures associated with a user characteristic. Also, in some

embodiments, the interface file(s) include data that enables an
application to operate properly on a target client device in
accordance with the type of the client device. The interface
file(s) determine if an application can function appropriately
with the type of client device.
0172. In some embodiments, the interface file(s) and the
customized environment file(s) are generated or assembled
on-the-fly, after receiving the request from the client device.
This is different from retrieving interface or customized envi
ronment file(s) that are predetermined and readily available
on the server and then matching it to the information received
in the request. In some embodiments, no customization file
for the application environment or interface is stored on the
server. For example, customization is performed in real-time
and the customized files are generated in response to a user
request to download an application. In some embodiments,
applications such as those based on Java or Java Micro Edi
tion (J2ME) are client-based application where a correspond
ing application in the server is driven by commands originat
ing from the application on the client device. In some
embodiments. Such as Java based applications, the applica
tion (executable) or binary file, is sent to the client device as
a JAR file or binary file (described in details below). On the
other hand, the customized environment file(s) and the inter
face file(s) (skin information) that are generated in real time,
are combined together in the form of a JAD (Java Archive)
file. The JAR file, is sent to the client device along with a JAD
(Joint Application Development) file. The JAD file, acting as
a descriptor file (described in details below) for the applica
tion, thus contains information about the client device type
and the customization parameters. When the JAR file or the
binary file is executed to create the application, it accesses the
specification in the JAD file, or the descriptor files, to obtain
the appropriate values for each parameter to ensure that the
application has the proper customized environment and oper
ates properly in accordance with the type of client device.
0173. In some embodiments that employ Java-based client
applications, a server can utilize a database of supported JSRs
for particular client device types to determine which version
of a requested application to download to a requesting client.
As is well known, a specific JSR (Java Specification Request),
which is identified by its JSR number(s), corresponds to a
particular Java specification and its associated set of required
device capabilities and APIs. For example, for Java ME appli
cations, the basic mobile device specification, Connected
Limited Device Configuration version 1.0 or 1.1, is defined in
JSRs 30 and 139. Similarly, the Mobile Information Device
Profile version 2.0 specification is defined in JSR 118, the
Wireless Messaging API version 1.1 specification in JSR 120,
and the Mobile Media API version 1.1 specification in JSR
135. A device (such as a mobile device) that is said to support
one or more particular specifications/JSRs has the ability to
execute applications that comply with those specifications.
Note that, while a server automatically sends two files, such
as a JAR file and a JAD file for Java based applications, with
other applications not based on Java, one file may be suffi
cient, or more than two files may be download to the client.
0.174 Various embodiments of the present invention rec
ognize that it would be wasteful of bandwidth and client
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memory size to download to a client a version of a client
application that includes features (identified by their JSRs)
that the client does not Support. Consequently, in some
embodiments, a server generates in advance a number of
executables for one or more client applications, each of which

rately oras one combined file 479 to the client device. In some

uses features associated with different JSRs; and a table of

dance with some embodiments of the present invention. In
one embodiment, upon receiving a request from the client

JSRs supported by particular device types. For example, the
server might generate in advance five different versions of the
same client email application, each requiring client devices
with different combinations of supported JSRs. Then, when
the client requests a particular application, using the device
type information conveyed in the client request, the server
would consult its database of device type characteristics to
identify the JSRs supported by that type of client device, and
subsequently download to the client the version of the appli
cation that works with the set of JSRs that are supported by
that client. This technique is also applicable to other required
device capabilities that may be exercised by the client appli
cations, including Support for different graphics APIs or net
working and external interface specifications.
0.175. These techniques are to allow the client device to
inform a server about unique features on the client device
(using no more the client device type, in Some instances) so
the server can provide the client device with an application
with an appropriate set of features, corresponding to the
unique features of the device. In some embodiments, the
information about the client device may sometimes be auto
matically detected by the request; in other embodiments, the
information may be provided by the client. Also, as described
above, the information about a particular type of client device
can be looked up in a database that maps devices to their
capabilities (the client device information can be supplied, for
example, in the standard user agent request).
(0176). In blocks 529 and 528 respectively, the server sends
the customized environment file(s), the user interface file(s),
and the application to the client device. As described earlier,
the application, the user interface file(s) and the customized
environment file(s) may be sent separately or as one com
bined file with the application. For example, the customized
environment file and the program application executable file
are sent to the client device in a single download transaction.
0177. In some embodiments, a server has databases con
taining different information necessary for generating these
files. One database would have information about parameters
of different device types; another database would contain
different customizations associated with different character

istics; still another database would contain different execut

able files or binary files and data used by the different execut
able files for creating the corresponding ones of different
applications on the client device. FIG. 4E illustrates a brief
overview of the information flow between a client device and

a server in accordance with some embodiments of the present
invention. Upon receiving a request 473 from a client device
480 to obtain a customized application, the server 472
retrieves the information associated with the user device type

embodiments, the combined file 479 is executed to form the

customized application on the client device.
0.178 FIG. 4E illustrates a detailed overview of the infor
mation flow between a client device and a server in accor

device, the server obtains information about the client device

type from an interface type database 477 and the information
about user characteristics and domain customizations from a
customization environment database 478 on the server. The

server then generates or assembles in real time a descriptor
file, e.g. JAD file 475, using the Environment customization
module 482. The JAD file 475 is a text file that contains the

parameters of the type of client device and the information
concerning specific customizations associated with the user
and domain characteristics for an application. The server
generates the descriptor file (similar to the file shown in FIG.
4C) using information retrieved from the databases corre
sponding to the information about the user and domain char
acteristics and the type of client device, which information
can be obtained by the server from the client's download
request. The parameters associated with the type of target
client device are used by the application so it can take advan
tage of those parameters when operating on the client device.
The specific customizations associated with the user and
domain characteristics are employed by the application to
create the domain/user-specific customized environment for
the application as executed on the client device.
0179. In some embodiments as illustrated in FIG. 4E, the
customization environment database 478 is similar to the user

characteristics/Domain 430 diagram in FIG. 4F and the inter
face type database 477 contains information about different
types of domains and different device types is similar to the
Device Type 431 diagram in FIG. 4F. For instance each
domain (e.g. domain 1-n, 478A-478F) contains information
about a particular domain. Information for each domain may
include but is not limited to characteristics in the user char
acteristics associated with each domain for an environment
which are also known as user characteristics/domain 430 as

shown in FIG. 4F. Similarly, each device type (e.g. device
type 1-n, 477A-477F) contains interface information about a
particular type of device in the Interface Type database 477
also known as device type files in 431. Information for each
device type may include but is not limited to characteristics of
the particular device type as shown in the device type chart
431 as shown in FIG. 4F. In some embodiments the informa

tion are values, parameters existing in form of text that are
referred to by the executables. It should be appreciated from
FIG. 4F that each application contains different execuatables
(e.g. versions 1, 2, ... n). Each version may be specific to a
particular type of device and/or customization, as shown in
executables 432 which are similar to files in executable data

from the interface database 477 and the information associ
ated with the domain from the customization database 478

bases 476. Similarly, the different types of devices lead to
different interface files (e.g. types 1,2,...n) in each different
category of device types, as shown in device types 431 which
are similar to files in the interface type DB 477. Associating

and combined them into a JAD file 475. The JAD file 475, in

with different domains are also different user characteristics

Some embodiments, is simply a text file or a descriptor file
which the executable reference as a map to locate values and
information for forming the customized application. The
executable corresponding to the application and the requisite
data files for the application are combined into a JAR file 474.
The JAD file 475 and the JAR file 474 are either sent sepa

for each different elements of customization (e.g. domain 1,
2, ... n.) as shown in user characteristics/domain 430 which
are similar to files in the customization environment database.

0180. In some embodiments, all the application files are
built in advance on the server, before receiving any user
request, where all the classes used by the applications are
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pre-verified. The corresponding JAD files for all devices are
generated in response to a user request. The JAR files are
unpacked before download. A download server is set up to
obtain information about the domain to be targeted from the
request. For example, the URLs can be in the form of “http://
mydomain.com/download/domain name' where “domain
name' is the relevant domain name. When a download

request arrives, the server determines the desired domain and
obtains all the relevant images, color information, text etc. for
that domain. The midlet names in the manifest and the JAD

files are replaced with a simple search and replace consistent
with the associated information correlated to the domain

identified. The server then repackages the manifest, class
files, image files, string resource files, etc. as a JAR in a
subdirectory on the download server. The server then copies
the JAD file to the same subdirectory and update the JAD with
the new JAR file and other information. This JAD file is then

served to the user along with the JAR file. In this manner, an
appropriate version of the executable application (in the JAD
file) and device and domain customizations (in the JAR file)
are quickly provided to the client in an efficient manner that
does not unduly tax server memory resources.
0181 FIG. 4E also illustrates the generation of a JAR file
474 from the executables database 476 on the server in some

other embodiments. In response to the client device request,
the Environment customization module 482 retrieves the

executables corresponding to the customized application
requested by a user. In some embodiments, each of the JAR
474 files contains executable files 476 that may include, but
are not limited to, an email application 476A, calendar appli
cation 476B, map application 476C and other supporting data
for the application, including, but not limited to, widgets

application that is Gmail, and application customizations for
an Organization that is “Google.” As shown, the JAD file
provides customization for a specific user input device con
figuration, in this case the user interface of the “Samsung
SPH-A920” mobile phone. (Note that different target client
devices could have different configurations, based on their
different arrangements of user interface elements). For
example, there are entries to reverse the soft keys 471A, and
to change values for operations of other keys including the left
soft key 471E, right soft key 471G select key 471C, and menu
key 471H etc. Generally, there can be any number of customi
zations that are inserted into the descriptor file. For example,
there is an entry for background color 481A which is red.
Along with animations 481B, and Logos 481C for Google,
the physical appearance can be customized. Other different
customizations are also possible, including, but not limited to,
the features and functions of the application, and features of
the client device (Such as keys and functions of keys as
described above). In different embodiments, a descriptor file,
such as the JAD file, would reflect appropriate customization
entries for the application being downloaded, the target
device and the Organization or domain with which the user is
associated.

0184. In some other embodiments, the server can also
assemble a single compressed file for downloading. For
example, this is possible with a device operating on a Win
dows Mobile Platform. In these embodiments, all executable

JAR file 474 is a single file containing at least one executable
file and other data used by the executable file for creating a
customized environment for the application. As described

file(s), icon(s), graphics library and any other reference file(s)
necessary for the executable file(s) may be compiled into a
CAB file. This CAB file is essentially a Zipped file or com
pressed file containing multiple files. The icon(s), graphics
library and reference file(s) contains the specific customiza
tion parameters for implementation in the application. Once
the executable file is being executed on the client device to
create the application, the executable file(s) will point to the
different files to grab information in those reference file(s) to

above in some embodiments, the JAR file 474 and the JAD file

define and create the environment.

475 may be sent to the client device 480 as a single combined
file 479 or be sent as separate files. Once the file(s) arrive at

0185. It should be known that while physical appearance
and some functional aspects of the application can be
changed, operations of the application with its customized
environment on a client device still needs to match parameters
of the client device type such as screen size and memory in
order for the application to function properly. For example,
different types of client devices, such as PDA (personal digi
talassistants), and, different brands and models of cellphones
have different screen sizes (e.g. large screen V. Small screen)
and different processing and storage capacities. Therefore,
both the user characteristics and proper device type need to be
identified for the server to properly generate applications with
customized environments for operation on a particular client

476D, data 476E, and icons 476F. In some embodiments, the

the client device, the JAR file 474, once executed, will call

upon the JAD file 475 for information about the device type
and user characteristics and customizations (such as color.
The executable in the JAR file will implement the values and
parameters contained in the JAD file and also use the appro
priate information in the data 476E, widgets 476D, and icons
476F etc. to properly customize the environment.
0182. In some embodiments, a range of different data
476E, different widgets 476D, and different icons 476F
capable of creating a range of different customizations are
sent with each JAR file 474 associated with a particular appli
cation such as email 476A. However, in other embodiments,

upon identifying a user characteristic associating with a par
ticular domain and the device type from a user agent string
and/or request from the client device, the server is capable of
selecting only the particular supporting files (e.g. data, wid
gets, icons etc.) necessary for the executable application to
form the particular customized application in the JAR file.
0183 FIG. 4C illustrates an example of a descriptor file in
accordance with some embodiments of the present invention.
As described above, an example of a descriptor file is a JAD
file, an example of which is shown in illustration 460 in FIG.

device. It is also the case that, in an alternative embodiment,

the server Stores application characteristic files for a particu
lar domain and device characteristic files for particular device
types, and integrate them into an executable to generate the
application. Alternately, these files may be sent as one or more
separate files to the client device along with the executable file
to enable the executable file to generate a customized envi
ronment for the application.
0186. In some embodiments, the request for a customized
application may also be obtained through a SMS (Short Mes
sage Service) based download scheme. In an SMS based

4C or illustration 475 in FIGS. 4D.4E. Illustration 460 shows

download scheme, the server sends an SMS link to the user

a JAD file for the following environment: a client device 461
that is a “Samsung-SPH-A920' mobile phone, a downloaded

for the user to download the desired application. For example,
the server can build the required binary in parallel with send
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ing the SMS message so the customized application or the
binary will be ready when the user visits the link. This way,
the downloading of the customized application orbinary files
will be ready to proceed immediately. Furthermore, in other
embodiments, binaries or customized applications may be
cached or stored for the most common device and domain
combinations so the server does not need to construct the

combination multiple times. One way of determining which
are the common combinations is to determine at the server

which combination of domains and applications are most
frequently downloaded and types of devices most frequently
requesting this combination of domain(s) and application(s).
Furthermore, in other embodiments, one approach for cach
ing or storing popular combinations is to use a fixed size
memory with an LRU (least frequently used) eviction scheme
where the least recently used items are discarded first.
0187 FIG.5C is a flow diagram illustrating an exemplary
interaction between a client device requesting for a custom
ized application and a server sending the customized appli
cation in accordance with some embodiments of the present
invention. FIG. 5C contains similar details as described in
FIGS.5A and 5B and is intended to illustrate the interaction
between the client device and the server at different blocks in
FIGS 5A and 5B.

0188 FIGS.6A and 6B illustrate screenshots of a “log-in”
page with a non-customized environment and a customized
environment, respectively, of an exemplary application on a
client device in accordance with some embodiments of the

present invention. FIG. 6A illustrates a non-customized "log
in page of an exemplary email application program. There is
a defaultgreeting 601 to inform a user the purpose of the page,
along with an email address field 602 and password field 603
corresponding to data entry boxes 604A and 604B respec
tively to receive user inputs. A user interface button 605 is
displayed in a rectangular configuration with rounded corners
for a user to activate after data entries in boxes 604A and

604B. The background 607 of the default "log-in” screen is
blank and does not contain any graphics. At the bottom of the
"log-in page, there is a note 606 informing the user how to
obtain an account.

0189 On the contrary, FIG. 6B illustrates a customized
"log-in page having an environment customized according
to user characteristics defined by a domain in which the user
belongs, in this case, ACME Company. As illustrated, the
customized background 622 is not blank but instead is pat
terned. The background may also be of different colors and/or
contain different graphics. Replacing the default greeting is
the company name 621 which may also be in a form of a
company logo or other graphical display. The email address is
now replaced by a User ID field 623. In other words, the data
that is interpreted by the application will now change from an
email address to a user identification number or something
similar for user identification purposes. Therefore, the cus
tomization need not be limited to physical appearance, but
may also incorporate other Substantive changes involving a
functional feature of the application.
0190. Other physical appearance changes may include
using an oval user interface button 625 instead of the previ
ously rectangular one with rounded corners. Further, text of
the company logo 626 is also inserted into the background of
the "log-in page. At the bottom right edge of the page may be
a promotion 628 by a company creating the application, while
on the bottom left edge of the page is a link 627 for a user to
retrieve a lost password. Again, this link involves some func

tional changes comparing to the default "log-in page beyond
the typical change in physical appearance of the page. Nev
ertheless, a customized environment involving a change in
physical appearance of the user interface of the application
may contain all relevant physical appearance characteristics
of the particular domain in the user interface of the applica
tion. This may include different images, text, names, graph
ics, colors and other physical attributes.
(0191 FIGS. 6C and 6D illustrate screen shots of a “con
Versation' page with a non-customized environment and a
customized environment, respectively, of an exemplary appli
cation on a client device in accordance with some embodi

ments of the present invention. FIG. 6C is a screen shot of a
default mail application showing a mailbox containing a list
of conversations. The default inbox is shown with a header

having default text 641 indicating this is an inbox with a plain
colored background 642 in the header. Each of the conversa
tions 643 and 646 containing an unread message has text that
is bolded and with an icon of an envelope 644 and 647 that is
closed and unopened. The conversations with read messages
649 and 651 contain text that are not bolded and has opened
envelopes 645 and 648 to indicate that the messages have
been read. In some embodiments, a star 650 is marked for

each of the message to indicate or represent that the conver
sations are of Some significance or importance to the user.
0.192 On the contrary, FIG. 6D is a screen shot of a same
mail application with a customized environment. The header
now contains customized text 661 in a different font compar
ing to the default text over a textured background 662 that is
not present in the default version. While conversations 663
and 670 each contains an unread message still have text that
are bolded, the font of the text has changed. Moreover, the
icons of all read and unread messages look the same and are
closed envelopes. However, the conversations with all read
messages, 666 and 671, have icons of closed envelopes that
are colored, 667 and 668, while those conversations with

unread message(s), 663 and 670, have icons of closed enve
lopes that are not colored, 664 and 665. Lastly, rather than
using a star to denote conversations of interest, a hexagon
with an exclamation mark 669 is used in place of the default
Star.

Simulating Icon Popout
0193 A visual cue is often used to alert users to important
information and changes in states. For example, with desktop
applications, this is often done through the use of pop-out
images, using two images to give the impression of an item
rising out of the screen or to reflect a change visually by
Switching from one image to another. In memory constrained
devices Such as some mobile devices, this would require at
least twice as many images in every case where an effect is
desired. Ideally a visual effect should be accomplished for
any image using one image file in each case. The following
describes systems and methods of achieving a similar visual
effect to reflect a change that has occurred by using a single
image, thus, using about half the number of images as com
pared to the other conventional manner.
0194 FIG. 7A is a block diagram illustrating an exem
plary client device with components to carry out functions of
an icon effect module in accordance with some embodiments

of the present invention. The client device 700 in FIG. 7A,
similar to the client device 300 described in FIG. 3, includes

one or more processing units (CPUs) 302, one or more net
work or other communications interfaces 306, memory 305,
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and one or more communication buses 304 for interconnect

ing these components. The client device 700 also includes a
user interface 390 having a display 392 and a user input
device 394. Memory 205 similarly includes an operating
system301, a communication module 303, a graphics module
307, memory cache 308, data module 380 containing infor
mation about device type 382, executable applications 384,
and user data 370, and a mobile communication module 320.

0.195 The mobile communication module 320 may
include an icon effect module 340 to render the visual effect.
The icon effect module 340 further includes at least one of an

action identification module 702, an icon property module
704, a display background module 708 and a data module
380.

0196. The action identification module 702 identifies each
state with which an icon is associated. The module's purpose
is to identify a change in state, and to coordinate with the icon
property module 704 to change a property of a corresponding
1CO

0197) The icon property module 704 changes a property in
the icon to create a visual effect in association with a change,
thus reflecting to a user that a change in State has taken place.
0198 The display background module 708 changes a
property of the background to create a visual effect when an
icon image is static and cannot change its properties. In some
embodiments, the display background module 708 includes
the ability to change the well known RGBA (e.g. red, green,
blue, alpha) properties of each individual pixel in the back
ground of the display. In combination with a static icon
image, the display background module 708 can create visual
effects for an icon which otherwise would not vary.
0199 The data module 380 contains information about the
device type 382, executable applications 384, and user data
370 as previously described in FIG. 3, and an icon graphics
module 706.

0200. The icon graphics module 706 contains different
image files for icons that are employed by at least some of the
applications that execute on the client device. In some
embodiments the icons may be bit map files, each icon having
a unique graphic profile. The icon files may also be stored in
different graphics formats, including TIFFs, GIFs, and
JPEGs, to name a few possibilities. FIG. 7B illustrates the
icon graphic module 706 containing a list of possible icons,
including, but are not limited to, message icons, conversation
icons, contacticons, and other icons for use in an application.
In some embodiments, each icon is a simple static image that
may be in any format such as .gif, .tiff, bmp and .jpeg,
without limitation. In some embodiments, one image is gen
erally used to represent a particular status or state, and a
change in status or state is represented by a change in display
background information (e.g. change in pixel properties)
effected by the displaybackground module, thus demonstrat
ing a visual effect that corresponds to the change in status or
State.

0201 In a prior art system, multiple individual icons, each
representing a single application state and having their own,
separate icon files, are used to simulate popout effects. With
Such prior articons, a first icon is displayed to represent a first
state of an application or application entity (such as an icon
showing that an email is unread). A change in state from the
first state to a second application state (for example, indicat
ing that an email has been read) is shown by replacing the first
icon with a second icon corresponding to the second state. As
noted above, the second icon would have its own icon file.

This prior art system is wasteful of storage as it requires a
separate icon file for each application or application entity
state that needs to be represented. This is a problem with
memory-constrained portable devices.
0202 In contrast, in embodiments of the present inven
tion, application State icons are defined in respective icon
files, each with static properties that enable the icon, when
displayed, to interact in different manners with a display
background that can be varied by the icon effect module 340
to reflect status changes. The icon files are typically repre
sented as bit map files (BMPs), but graphics files in other
formats, including but not limited to JPEGs, TIFF's or GIFs,
can also be employed. In some embodiments, the icon prop
erties include color, shading, texture, background and fore
ground colors, and transparency and/or opacity (or “alpha' at
a per-pixel level) of all or a portion of the icon. These icon
properties can be defined using any standard graphics pro
gram, such as Adobe(R) PhotoShop(R) or Microsoft(R) Paint.
The icon effect module 340 is configured to show state
changes of an application or application entity (Such as an
email icon) by selectively varying one or more aspects of a
background displayed behind or around these icons to pro
duce interactions with the aforementioned icon properties
and thereby create visual effects characteristic of the state
change. As a result, an icon capable of representing multiple
states and dynamic effects can be defined with only one static,
icon graphics file. As mentioned above, the appearance of
Such an icon is varied by virtue of changes to the icon's
background to illustrate visually that a change in application
or application entity state has taken place. This change in
appearance is accomplished by selectively varying the back
ground displayed behind the icon, such that changes to the
background visibly interact with, or are seen through, one or
more properties of the single icon file. Very well-calibrated
effects can be achieved as control over the background, and
the definition of the icon itself, can be restricted to areas as

Small as a single pixel. The result is that a full range of
application states are represented using a single icon whose
appearance can be selectively modified, which conserves
memory resources.

0203 As one example, an icon can be defined with an
opaque border of a first color that is not visually apparent
when displayed against a background of the same color. How
ever, when the background is changed to a second color (for
example, by the icon effect module 340), the icon would
appear to pop out from the background due to the now differ
ently colored border. In another example, the icon can be
defined with transparent writing that indicates a message,
such as “URGENT.” When displayed against a background of
the same color as the icon, the writing would not be visible.
However, when the background in the same area as the writ
ing (or even in the same positions as the writing) is changed in
color, the transparent writing would appear, due to the differ
ent background color being seen through the mask of the
transparent writing. In another example, the transparency (or
alpha) values of pixels in the icon can be varied to achieve
blended color effects in combination with changes to the
color of the background, which can also employ different
alpha values defined per pixel. In different embodiments,
lines in the icon can appear to be thickened or highlighted
using similar techniques. For example, a transparent region in
the icon around visible detail lines can have their background
changed in color to appear to add to the thickness of, or
highlight, the existing detail line).

May 7, 2009

US 2009/01 19678 A1

0204 Many other icon effects can be achieved that would
be apparent to one skilled in the art in view of the prior
descriptions. In addition, while the techniques have been
described with respect to embodiments related to represent
ing multiple icon States in a mobile device using a single,
static icon file, similar techniques can be used to achieve a
variety of visual effects for a range of applications that
execute on any device type, including but not limited to
mobile devices.

0205 One embodiment of a method to achieve an icon
effect is described below in reference to a client-based email

application configured for mobile devices with a wireless
communication interface. It should be understood that the

description of achieving an icon effect can similarly be
applied in other applications, such as a non-email application,
or an application not specifically configured for mobile
devices. Therefore, the description used herein with reference
to the context of a client based email application should be
viewed as illustrative and not restrictive.

0206 FIG. 8A is a flow diagram illustrating variation of a
message icon property to reflect a change in message status on
a client device in accordance with some embodiments of the

present invention. In some embodiments, a method 810
describes a change in icon effect to reflect a change in status
of a message in an email application on a client device. As
shown in block 812, an email application in a client device
displays a message status icon that corresponds to a respec
tive message and represents a first message status of the
respective message. In block 814, the client device has
received a user action to perform an operation. In some
embodiments, this user might correspond to the user reading/
opening a newly received message. In block 816, the status of
the respective message is changed as a result of the user
action. In block 818, the appearance or visual effect of the
message status icon is varied to represent a second message
status of the respective message and to identify a status
change of the respective message. In other words, as a result
of these operations a user will visually observe a change in the
icon that reflects a status change in the respective message.
This visual change is accomplished, not by replacing one icon
image with another icon image, but by varying appearance of
the icon image (by virtue of modifying the icon's background
to achieve an intended interaction with the icon's properties).
In Some embodiments, an email message status icon is a fixed
image with at least Some fixed graphics characteristics (e.g.
icon outline and/or shape). However, the icon may have at
least one property, Such as color, uniformity of color, and/or
line thickness of text and graphics etc. whose appearance can
be varied to visually demonstrate that a change has taken
place.
0207. It should be appreciated that the method shown
above for an email message can be applied equally to a
conversation (i.e., a collection of messages). In some embodi
ments, at a client device, an email application based on a
conversation-message system displays a conversation status
icon that corresponds to a respective conversation. The con
Versation status icon represents a first conversation status of
the respective conversation. In response to a user action that
has taken place. Such as after a user has read an unread
message contained within the conversation, the client device
changes a status of the respective conversation. Correspond
ingly, the client device varies a property of the conversation
status icon so that the displayed conversation status icon
reflects a second conversation status of the respective conver

sation to identify a status change of the respective conversa
tion. For example, the second conversation status tells a user
that the conversation no longer contains any unread mes
sages. Similar to the conversation status icon described
above, any status icon that has a fixed image with at least one
varying property can be applied to any application, where a
state of an item is reflected visually by variation of at least one
visual property of the status icon.
0208. This method of indicating a state change is preferred
in a mobile device such as a cellular phone with a wireless
communication interface to receive messages and conversa
tions. One reason this method for visually showing an icon
effect is used for applications on a mobile device. Such as a
client based email application, is the limited memory in a
mobile device. For example, while indicating a change in
status of a message or a conversation can be accomplished by
replacing one icon image with a second icon image, the
numerous images used to accomplish this objective take up
memory. Each image may be a simple bitmap (BMP) file, but
having one image representing every state can increase the
number of image files significantly, thus taking up valuable
storage space that can otherwise be used for operations or
data.

0209. Different embodiments of this icon effect can be
achieved. In some embodiments, a status icon is displayed
adjacent to message or conversation identifying information
(e.g., conversation or message subject, participant identifica
tion, and time and date information listed for a conversation

or message). In some embodiments, the status icon has a
graphics outline that does not vary. In other words, the image
or graphics that depicts the icon does not change. The icon
image is therefore static. A static icon image means that none
of the inherent properties of the icon image changes, but
rather, another property external to the icon image changes to
create the visual effect. For instance, a closed envelope and an
opened envelope each has different graphics and are two
different image icons. In contrast, a closed envelope in one
color is different from another closed envelope in a different
color. Further more, a closed envelope without graphics is
different than another closed envelope with a graphical effect
created by a change in color. In either of these cases, the icon
is the same, but it is an external property, e.g. color, that
changes. A number of properties including color, pattern, and
image transparency etc., in the message or conversation status
icon can be varied to visually illustrate a change in status. In
other embodiments, dynamic changes of the properties in the
icon image is also possible, but more difficult to implement
and may require a more complicated process to effect that
kind of dynamic change.
0210. In some embodiments as described above, the visual
effect change created in a static image is created by a variation
in the background color of the display. The variation in the
background of the display can be controlled at the individual
pixels level. In other words, the color of each pixel on the
display can be controlled and varied independent of other
pixels. For example, color of the pixels beneath the area of the
icon image itself can be made differently than pixels outside
of the border of the icon image. Alternately, different pixels
lying beneath the area of an icon image on the display can
have different colors.

0211. In some embodiments, the status icon includes an
image with an opaque border Surrounding the image. The
opaque border is intended to allow the icon image to stand out
visually when there is a change in color of the background.
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For example, if the opaque border is white and the back
ground is white, the icon image does not stand out. However,
if the background color changes, for example, to blue, and
there is a white opaque border, the icon image will stand out
because of the white opaque border. In other embodiments,
the border may be made to have a translucent color while the
image background is in a fixed, opaque color. The same
principle as the case of the opaque border appliers. However,
in this case, the color of the translucent border will change
when overlapped with a different display background color.
Therefore the image background will be in one fixed opaque
color, the display background in a different color and the
translucent border changes color from its original color to
another color after it is being combined and overlapped with
the display background color. Additionally, in other embodi
ments, the border may be uniform or non-uniform. With a
non-uniform border, a 3-dimensional effect may be created.
Besides color changes, different patterns or uniformity of
colors may be used in other embodiments so that different
effects can be achieved. For example, an icon can have an
image and/or border with different patterns, uniformity, and
colors being combined with a display background that can
also vary in patterns, uniformity, and colors to create a myriad
of visual effects. The individual pixels of the display back
ground can be controlled so that different parts of the display,
whether it is outside or within the area covered by the icon
image, can be changed to create the visual effect while main
taining a static icon image.
0212. In other embodiments, the status icon can have
graphics depicting an opaque (e.g. white) image in the center
of the icon, a transparent image background of the icon
behind the graphics and an opaque (e.g. white) border.
Assuming the default display background color is white,
besides the outline of the icon and image, everything appears
white, including the graphics, image background, border, and
display background. However, when the message or conver
sation is selected, the background associated with the selected
message or conversation will change colors, in this instance,
the transparent image background of the icon behind the
graphics or opaque image will have the same color as the
background. There is now a cleara white border that separates
the colored display background from a now colored image
background and the white opaque image in the center of the
icon, thus making the image in the middle of the icon stand
out visually. Individual icon files are configured such that the
Icon Property Module 704 can change one or more of to the
colors of the background pixels to modify the appearance of
the corresponding icons, while keeping the icon image static
and unchanged.
0213. In other embodiments, the reverse can be true. An
icon image can have a transparent image or graphics with a
certain part(s) of the icon that is opaque in color. For example,
consider two concentric circles, a smaller circle centered

within a larger circle, where each circle has a black outline,
the area between the outline of the large circle and the outline
of the Small circle is opaque in color, e.g., grey, and the area
of the Smaller circle is transparent. Consider then a situation
where the entire display background changes from one color
to another color, for example, blue. The resulting background
would then become blue, and the icon will have the same blue

color in the smaller circle with the area between the larger
outline and the Smaller outline of the circles remaining grey.
Considera different situation where only the selected area in
the Smaller circle is varied (e.g. changed to red). As a result,

while the display background would remain white and the
area between the larger outline and the smaller outline of the
two circles would remains grey, as a result of varying only the
selected area in the smaller circle the smaller circle would

now be red. In other embodiments, different effect can be

similarly created by employing different levels of translu
cency.

0214. It is well known in the art that each pixel has differ
ent RGBA (Red, Green, Blue, Alpha) components. RGB
stands for the different levels of red, green, and blue colors,
and A Stands for alpha channel. Alpha is the same as opacity
of certain colors in composition of the image. For example, a
pixel having a 0% alpha channel, the pixel is fully transparent,
and a 100% alpha channel means that the pixel is opaque.
Values between 0% and 100% make it possible for pixels to
show through a background like a glass (translucency), an
effect not possible with simple binary (transparent or opaque)
transparency. In some embodiments, the different levels of
RGBA can be varied for each pixel in a display and different
pixels can be selectively displayed with different levels of
RGBA per pixel. The ability to vary the different levels of
RGBA for different pixels in a display contributes to the
different visual effects that can be created for a static icon
image.
0215. In some embodiments, other different visual effects
can also be created using a similar principle. For instance, an
icon image having a completely transparent background with
black graphics outlining an image and border on the icon.
Besides the ability to vary the color in the background of the
image, the graphics outlining the image and border on the
icon can also be modified. Since specific pixels can be con
trolled, the pixels bordering the graphics can be precisely
modified to have the same black color as the graphics, thus
creating a “thickened’ line, much like having bold text. Also,
since the background of the icon image is transparent, the
icon image will not block the modification of the pixels bor
dering the graphics, thus enabling the “bold’ effect to the
graphics of the icon image.
0216. The previous descriptions describe different possi
bilities of varying visual effect of an icon effect as a result of
a user selection of the message or conversation by changing
background color of the message or conversation. This tech
nique is equally applicable in rendering Such an effect by a
user selection of a message or conversation, or in rendering an
effect resulting from a change of states Such as after a mes
sage has been read. In some embodiments, a state or status of
a message or conversation can be indicated by different dis
play background colors surrounding the message or conver
sation. For example, the entire displaybackground color of an
area Surrounding the message or conversation is of one color
before it is read and of a different color after it has been read.

In other embodiments, the text associated with the message or
conversation displayed adjacent to the status icon changes
from being shown as bold to being shown with normal weight
after the message or conversation has been read or viewed by
the manner described above. Still, just colors of the icon
image can be varied to reflect a user selection of a message or
conversation, or a change in state of a message or conversa
tion after it has been read.

0217 FIG. 8B is a flow diagram illustrating variation of a
property of an icon to reflect a change in conversation status
on a client device in accordance with some embodiments of

the present invention. In some embodiments a change in the
graphical user interface can be described in the flow diagram
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820 as shown in FIG. 8B. It should be appreciated that while
the graphical user interface is described in terms of a change
in conversation status, the description similarly applies to a
change in message status in an email application operating in
a mobile wireless communication device. In some embodi

ments, a graphical user interface on a client device displays a
list of conversations and a conversation status icon associated

with each conversation displayed as shown in block 822. The
conversation status icon corresponds to a respective conver
sation and represents a conversation status of the respective
conversation. The client device then receives a user selection

to read at least a portion of the conversation shown in block
824. In response to a user selecting and reading at least a
portion of a conversation, a change in appearance of the icon
is effected by a change in one or more property in the display
background to indicate that the conversation has been
selected and read by the user as shown in block 828. The
change in appearance of the icon is accomplished by varying
one or more visual properties of the display background
behind the conversation status icon, as described above, with

the conversation status icon having a fixed image and at least
one display background property that varies independent of
the fixed image.
0218 FIG. 9A is a screen shot of a prior art illustration of
two different icons each showing a different status of a con
versation. FIG. 9A illustrates a common implementation of
using a different icon image to reflect a change in state, in for
example, a message or conversation. In some embodiments,
text of an unread message 901 (or a conversation with an
unread message) is in bold and a closed envelope icon 902 is
used to associate the status of the message or conversation.
However, after a message is read 903 (or a conversation
without an unread message), the text is normal and an opened
envelope icon 904 is used to denote the change in state. The
prior art shows the use of differenticonic images, one for each
particular state representing the message or conversation,
which can only be accomplished by using different icons.
0219. On the contrary, FIG.9B is a screen shot illustrating
an icon having a different color as an effect change in accor
dance with Some embodiments of the present invention. As
described earlier, a particular state of each message or con
Versation may be associated with a particular color, and an
icon may have a transparent, semi-transparent or scaled or
toned color, so that when overlapped with the particular dis
play color in the background of the message or conversation,
the color of the icon image can be varied. In some embodi
ments, as illustrated in FIG.9B, a displaybackgroundcolor of
an unread message or conversation 911 can have a same or
different color compared to the background color of a read
message or conversation 913. In this example, the display
background color of an unread message or conversation 911
is the same as the background color of the read message or
conversation 913 (e.g. white). Furthermore, assume a situa
tion where the icon image's background color 914 is entirely
transparent by nature. When a message or conversation is
read, the display background color of the message and the
conversation 913 is white. However, if the message or con
Versation is unread, the pixels filling the area corresponding
to the area of the icon image will be blue in color. Therefore,
the icon image will appear to have a different color, e.g. blue,
if the message or conversation is unread, but it will appear
white if the message or conversation is read. In other embodi
ments, different variations created by different combinations
of colors can be achieved. For instance, the static icon image

may be translucent, so when it overlaps with a section of
colored displayed background, the icon image will appear to
be in a different color.

0220 FIG.9C is a screen shot illustrating an icon having a
“bold' outline and a part of the image having a different color
as an effect change in accordance with Some embodiments of
the present invention. In some embodiments, states of a mes
sage or conversation are associated with a certain text effect.
It is possible that the same text effect can be achieved in the
icon image without changing the inherent image file. For
example, an unread message is reflected by the bold or thick
ened lines for its text. The same effect can be applied to the
icon image 927 so it appears with thickened icon graphics
925. Similar to what was described above, the icon image 927
generally has an area 923 in the image that is transparent. The
thickened graphics lines can be achieved by coloring the
pixels Surrounding the borders and the graphics of the icon
black. Since the area 923 is transparent, these additional black
pixels will show up in the interior of the icon image, thus
allowing the graphics inside the icon to appear. Furthermore,
since the area 923 is transparent, a different color, e.g. red, can
be used to modify the pixels in the displaybackground under
lying the area 923 of the image and thus coloring that area 923
of the icon red. In other embodiments, a similar principle can
be used to create a blinking icon image. Figuratively speak
ing, an icon can have an opaque background color (e.g. white)
while having a transparent area denoting a graphical image
(e.g. an exclamation mark) in the middle of the icon. To create
the blinking effect in a particular state, the pixels underlying
the entire icon can be modified to have a blinking color (e.g.
red). Therefore, in a particular selected State, assuming the
display background is also white, the icon will have its usual
opaque background color (e.g. white) and its usual graphical
outline and borders, but there will be a blinking red exclama
tion mark in the middle of the icon because of the transparent
graphical image of an exclamation mark that allows the blink
ing red color created by the selected pixels in the display
background beneath the icon image. Since the rest of the icon
image background is in an opaque white, the red color of the
display background beneath the image will not be visible.
0221 FIG. 9D is a screen shot illustrating an icon having
a border and a transparent background in accordance with
some embodiments of the present invention. As described
earlier, in Some embodiments, the icon image can have a
transparent background with an opaque border. When a mes
sage or conversation is selected and has a different display
background color compared to the non-selected message or
conversation, the status icon associated with the message or
conversation will then take on the same color as the color of

the selected message or conversation while highlighted by the
opaque border. The screen shot 930 illustrates an unselected
conversation having a white background 935 with an icon
image having a transparent background 934 which also
appears to be white. In comparison, when an unread conver
sation is selected, the message will have in its background a
different color 933 which is directly reflected in the icon
image background 932 because the icon image background is
transparent. Also, while the white opaque border 931 of an
icon image blends into an unselected conversation's back
ground, the same white opaque border 931 stands out clearly
against the different color 933 of the selected conversation,
thus visually highlighting the icon image and bringing the
icon image to the user's attention.
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0222. It should be understood that any of the above-de
scribed techniques for varying one or more properties of an
icon image can be equally applied in any icons in any appli
cation. In particular, since Such variation of one or more
properties in an icon image can be realized with one icon
image, these techniques are particularly Suitable for mobile
device applications, such as client applications operating in a
client device having limited memory resources.
Auto-Complete Contact Entry on Mobile Devices
0223) In desktop and web environments, common email
applications provide an auto-complete function wherein,
when a user begins to enter a contact's name or email address
into a “recipient” field, the email application provides some
Suggested completions from one or more contact lists avail
able to the application. Implementation of this feature in
desktop or notebook computers, or servers (in the case of
Some web-based email systems), benefits from a vast amount
of computing power driving the function to perform Sophis
ticated searches on large contact lists without concerns
related to efficiency. Implementing Such a feature on a mobile
device in this manner would be less than satisfactory as
mobile devices lack the computing power and responsive user
interfaces of desktop and notebook computers.
0224 Contact auto-complete features are sometimes
made available on relatively advanced and intelligent mobile
devices (such as a BlackberryTM communicator) for limited
use with device-specific email applications (e.g., the Black
berryTMemail application). These auto-complete features are
device and application-specific, so they are not made avail
able to other applications running on Such platforms, such as
cross-platform email applications that are configured to oper
ate on a wide range of mobile devices (e.g., cellphones, Smart
phones or PDAs). Also, at least some of these auto-complete
features suffer from at least one of the following three prob
lems. First, results of partial matches are ordered alphabeti
cally or in some other manner that does not take into account
frequency (e.g., business contacts first, then personal con
tacts). Second, prefix matching of the string entered is only
done against contacts names. Third, an entire contacts list is
updated/downloaded as a whole, which means that a large
amount of storage space is occupied by contacts that are
rarely used; this also slows down the response time of the user
interface and device operation both during contact searching
and updating of the entire contacts list. These problems illus
trate a trade off of existing system between accepting a slow
user interface in order to have all contacts available on the

client device, or having a fast interface and accepting a lim
ited subset of contacts. In contrast, embodiments of the

present invention provide a more efficient and user-friendly
auto-complete function for mobile devices by employing one
or more intelligent criteria to pre-screen a number of contacts
for fast access, while still allowing searching of the entire
contacts list as required.
0225. Accordingly, embodiments of an auto-complete
contact entry system and method are described that are con
figured to execute on mobile devices with small memories
and limited user interfaces. In some embodiments, the auto

sorted in a manner determined by the server (based on the
type of the client device), and/or limited in number based on
the amount of memory in the client device for storing con
tacts. Possible sorting methods include sorting by frequency
(no. of times the contact has been used), sorting by recency
(time since the contact was last used), or sorting alphabeti
cally by name. Some embodiments are operable with cross
platform email applications, such as Mobile GmailTM that can
be executed on a variety of mobile platforms, ranging from
powerful devices, such as the BlackberryTM communicator, to
a basic cell phone.
0226 FIG. 10A is a block diagram of an exemplary server
having components for carrying out functions of a contacts
auto-complete module in accordance with some embodi
ments of the present invention. In some embodiments, the
application in which the contacts auto-complete function is
implemented in a client-driven email application operating in
a client device Such as a mobile communication device. In

other embodiments, the application can be a server driven
email application operating on a client device Such as a per
sonal computer or a wireless mobile device like a cellular
telephone.
0227. The server structure 1000 in FIG.10A, similar to the
server 200 described in FIG. 2, includes one or more process
ing units (CPU’s) 202, one or more network or other commu
nication interfaces 206, memory 205, and one or more com
munication buses 204 for interconnecting these components.
Memory 205, similar to the server 200 described in FIG. 2,
also stores programs, modules and data structures, or a subset
thereof, includes an operating system 207, a communication
module 108, a data module 211 containing similar user data
270 for individual users that may range from user 1272-A to
user m 272-B as previously described in FIG. 2, and a mobile
communication module 210.

0228. The mobile communication module 210 may
include a contacts auto-complete module 230 that performs
an auto-complete function in certain contexts of an email
application. The mobile communication module 210 further
includes at least one of a contacts selecting module 1002, a
contacts sorting module 1004, and a contacts transfer module
1006.

0229. The contacts selecting module 1002 chooses and
selects a predetermined number of contacts from the contact
list on the server for transmitting to the client device for fast
access by the components carrying out the auto-complete
function on the client device. The predetermined number of
contacts is generally selected in accordance with one or more
criterion determined based on a server, a client device, or a
combination of both.

0230. The contacts sorting module 1004 sorts the prede
termined number of contacts prior to transmitting the list of
contacts to the client device. In some embodiments, the order
in which the list of contacts is to be sorted before transmission

may include Sorting by frequency in which contacts are
encountered, by temporal measurement in which contacts are
most recently encountered, or by a combination of the above.
0231. The contacts transfer module 1006 transmits the
predetermined number of contacts in a sorted list to the client

complete contact entry system and method are implemented
in a client-server environment, where the auto-complete
entries are provided to a client mobile device by a server with

tion in contacts info 276 in the server. The contacts informa

which the client device is in communication. In various

tion module 276 contains the complete contacts information

embodiments, the auto-complete entries that are provided to
the client can be sorted in a manner specified by the client,

device.

0232 FIG. 10C illustrates an exemplary content informa
of the user. As shown there are a total of n contacts in the
contacts information module on the server. Information for
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each contact includes but is not limited to at least frequency
information, recency information, name, nickname(s), phone
number(s), address(es), email address(es), website(s), other
website user name(s) etc. In some embodiments, the recency
and frequency information may be used as criteria to group
and/or sort the contacts before, for example, a subset of the
total number of contacts is sent to the client device.

0233 FIG. 10B is a block diagram of an exemplary client
device with components for carrying out functions of a con
tacts auto-complete module in accordance with some
embodiments of the present invention. The client device 1020
in FIG. 4B, similar to the client device 300 described in FIG.

3, includes one or more processing units (CPUs) 302, one or
more network or other communications interfaces 306,

memory 305, and one or more communication buses 304 for
interconnecting these components. The client device 1020
also includes a user interface 390 having a 392 and a user
input device 394. Memory 205 similarly includes an operat
ing system 301, a communication module 303, a graphics
module 307, memory cache 308, data module 380 containing
information about device type 382, executable applications
384, and user data 370, and a mobile communication module
32O.

0234. The mobile communication module 320 may
include a contacts auto-complete module 350 for implement
ing the auto-complete function on the client device. The auto
complete module 350 further includes at least one of a con
tacts query module 102, a contacts matching module 1023, a
display criteria module 1025, a temporary contacts storage
1027, and a real-time contacts searching logic 1029.
0235. The contacts query module 1021 receives a partial
entry having one or more characters in a string. This module
1021 recognizes the partial entry as a query to the contacts list
and looks to the contacts list to retrieve contacts.

cache memory or from the volatile memory. In other embodi
ments, the contacts information is stored in non-volatile

memory of the client device and is updated either on a regular
basis or each time when the email application is activated.
FIG. 10C illustrates the contents of the temporary contacts
storage 1027 on the client device. It should be understood that
the contacts module 374 on the client device has a separate
and independent depository of contacts information com
pared to the temporary contacts storage 1027. The contacts
module 374 contains the local contacts information stored by
the user on the client device, such as a mobile phone. The
contacts information in contacts module 374 may or may not
contain contacts information that overlaps with those in the
temporary contacts storage 1027. The temporary contacts
storage 1027, as shown in FIG. 10C, contains a list of sorted
contact information that is downloaded from the server. The

contacts are sorted in based on one or more criteria and is, in

Some embodiments, a Subset of the complete list of contacts
that is stored in the server. In other embodiments, the infor

mation associated with each contact may or may not be the
complete set of information stored on the server correspond
ing to the particular contact. For example, in Some embodi
ments, the complete set of information associated with the
each contact is downloaded; however, in other embodiments,

a selected set of information that is used particularly for
identifying of a contact is downloaded. In other words, infor
mation that does not specifically aid in matching an identifi
cation of a contact is not included or sent to the client device

(e.g. website).
0239. The real-time contacts searching logic 1029
searches the contact list on the server for contacts that are not
matched on the sorted subset of contacts list transmitted to the
client device.

0236. The contacts matching module 1023 matches the
partial entry to contacts on the contacts list that matches the
partial entry. In some embodiments, the partial entry may be

0240 FIG. 11A is a flow diagram illustrating exemplary
actions in a server in response to a request for a list of contacts

used to match the name of the contact. In other embodiments,

the present invention. In some embodiments, a contacts auto
complete feature is activated in a client based email applica
tion program operating on a mobile communication device.
In other embodiments, the contacts auto-complete function is
available to a user when a user composes an email, including

the partial entry may be used to match the email addresses of
the contact. Still, in other embodiments, the partial entry may
be used to match a nick name or other information that is

associated with a contact. Therefore, the partial entry may be
used as a basis to match different parts of a contacts infor
mation and not limited to a first name or a last name.

0237. The display criteria module 1025 determines what
contacts to be displayed. In some embodiments, there is a
limit on a number of contacts to be displayed. For example,
during contact entry, no more than three retrieved contacts are
displayed at anytime in the auto-complete feature for a user to
select and view on screen. The predetermined number of
retrieved contacts matching the partial entry to be displayed
on Screen is based one or more predetermined criterion. In
Some embodiments, the criterion may include at least one of
screen size of the client device, memory available to display
the matched contacts and how the matched contacts are dis

played.
0238. The temporary contacts storage 1027 stores contacts
that are transmitted to the client device. In some embodi

ments, the contacts received are a Subset of a complete list of
contacts which are permanently stored on the server. In some

from a client device in accordance with some embodiments of

when a user forwards an email to another user, but not avail

able to a user in a context beyond composing an email for
sending to a recipient. The purpose of the auto-complete
feature is to provide a responsive user interface for users of a
mobile device. A responsive user interface includes accu
rately and expeditiously locating the contact information of a
recipient of a message and using a minimal number of key
presses for entering a target recipient's contact information
for delivering the message.
0241. In some embodiments, as shown in FIG. 11A, a
server 1100 receives a request for contacts from a client
device in block 1102. This occurs, for example, when an
email application is activated on a client device. In some
embodiments, a request is automatically sent from the client
device to the server for a list of contacts when the email

application on the mobile device, or client device, is initiated.
In other embodiments, a request for contacts information may
be sent specifically in response to a user request. In some

embodiments this Subset of contacts are stored in cache

embodiments, when and how a list of contacts is retrieved

memory or other volatile memory on the client device. There
fore, whenever the application is inactivated or no longer
currently in use, the contacts information is removed from the

from a server onto a client device may be user configurable. A
manual request for contacts information may be desirable
when a mobile device has a limited amount of memory, or
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when a user has no intention to compose email, but simply
wants to check and read email(s).
0242. In response to the request from the client device, the
server retrieves a number of contacts associated with a user as

in block 1104. In some embodiments, the number of contacts

may be a Subset of the contacts in the contacts list. In other
embodiments, the entire list or a user determinable number of

contacts may be retrieved. In some embodiments, the number
of contacts to be retrieved and downloaded onto the client

device may be determined in the server in accordance with at
least one condition, including, but not limited to, memory size
of the client device, cost of transmitting the number of con
tacts, latency of transmitting the number of contacts, and
processing capabilities of the client device etc. Still in other
embodiments, the number of contacts to be downloaded may
be determined based on a request received from the client
device. In other words, the user can specify and determine the
number of contacts to be downloaded based on the memory
capacity of the device, or a user may simply specify the
number of contacts to be downloaded as desired.

0243 The server then sorts the number of contacts in
accordance with at least one condition as shown in block

1106. In some embodiments, the conditions which the num

ber of contacts are sorted includes frequency by which con
tacts are encountered by an application, frequency by which
contacts are encountered by the client device and temporal
order by which contacts are encountered. There is a benefit to
sorting the contacts. Contact sorting is a way of pre-selecting
the most relevant contacts or contacts most likely to be
encountered by a user. This is a method to maximize the
likelihood that the contacts can be useful to a user given the
limited number of contacts transmitted to a client device.

Some criteria for sorting include, but are not limited to, select
ing and prioritizing contacts based on the frequency in which
they are encountered by the user, the frequency in which it is
encountered by the mail program, and the most recently
encountered contacts.

0244. Once the retrieved or selected contacts are sorted,
the sorted list of selected contacts is transmitted to the client

device, as shown in block 1108. In some embodiments, the
sortedlist of selected contacts is sent"as is in the exact sorted
order to the client device. Each contact sent to the client
device includes at least a name and an email address for each

contact. In some embodiments, the contact may also include
a phone number of the contact, which can be used for another
feature Such as auto-callback when a user decides to reply to
an email message with a phone call instead of an email. The
Sorted list of selected contacts contains copies of various
contacts in a particular order selected from the original and
complete list of contacts, which is stored permanently on the
SeVe.

0245. In other embodiments, when a contact is not found
to match a partial entry, a server may receive a second request
from the client device for the partial entry not found in the
contacts sent to the client device. In response to this second
request, the server will retrieve an additional contact, if such
an additional contact can be found to match the second

request, and transmit the additional contact to the client
device. In these embodiments, one can appreciate the benefit
of sending a Subset number of contacts in a contact list to a
client device that is a mobile device having a wireless com
munication interface. Mobile devices having a wireless com
munication interface Such as a cellular telephone often has
limited memory, and by sending a pre-selected and Sorted
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Subset of the contacts to the client device. Such as a selected

group of the most frequently encountered contacts, this can
reduce the cost of data transmission for the user. Additionally,
the user can have the downloaded contacts which are sorted

and selected according to the highest probability of use by the
user, for quick access. When a contact that is not likely to be
encountered is queried, a request to the server for the contact
can be made quickly and at a minimal cost. This is an exem
plary benefit of contacts auto-complete feature which is based
upon selecting a Subset number of contacts and Sorting them
according to one or more relevant criterion to predict the
likelihood that they will be requested by the user.
0246 FIG. 11B is a flow diagram 1110 illustrating an
exemplary contacts auto-completion as a client device
receives a partial entry in accordance with some embodi
ments of the present invention. In some embodiments as
shown in FIG. 11B, a client device, after sending a request to
the server for a list of contacts, downloads from the server a

number of contacts that is at least a Subset of a complete
contacts list of the user, as shown in block 1111. The request
for the list of contacts, as described before, may be an auto
matic response to the initiation of an email application, or to
a user specific request. In a context of composing an email in
the email application, the client device receives from the user
apartial entry comprising a string of one or more characters to
determine a recipient's contact information, as shown in
block 1112. In response to the partial entry, the client device
identifies and tries to match the string of one or more charac
ters with the list of contacts downloaded from the server, as
shown in block 1113. Furthermore, the client device also
limits the identified or matched contacts to no more than a

preset number for displaying, as indicated in block 1114, and
displays the identified contacts to no more than the preset
number on a screen or display of the client device in a par
ticular order, as shown in block 1115. The object of limiting
the number of contacts displayed on the screen is to compen
sate for the Small screen size so the displayed list of contacts
does not take up all the space on the display screen and also to
enable a user to focus on only a few contacts at a time rather
than a long list which may not contain relevant contacts.
0247. In block 1116, when the client device receives a
request from the user to add or delete characters from the
string of characters in the partial entry to form a different
expanded or retracted partial entry, the client device will
repeat the identification process and identify contacts from
the downloaded list of contacts matching the expanded or
retracted partial entry, limiting the identified contacts to a
preset number for display and displaying the identified con
tacts in the particular order.
0248. In some embodiments, the downloaded contacts
may be stored temporarily in a memory of the client device.
For example, the contacts may be stored as long as the email
application is activated, or the contacts may be stored until the
list is updated in accordance with a schedule, or it may be
stored until a user requests an update. Furthermore, as
described earlier in some embodiments, the number of con

tacts downloaded is determined by the server. In other
embodiments, the number of contacts downloaded is deter

mined by the server in accordance with at least one condition,
including but not limited to size of the client device, cost of
transmitting the number of contacts, latency of transmitting
the number of contacts, and processing capabilities of the
client device. Still in other embodiments, the number of con

tacts downloaded is determined based on a request by the
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client device specified by a user of the client device. For
example, if the memory size of the client device is relatively
small, the number of contacts downloaded from the server

may be lesser than another number of contacts downloaded
onto a device with more memory. Similarly, if the cost of
transmitting data is less expensive for a user with a client
device having a small memory, the user may opt to have no
contacts downloaded or a minimal number of contacts down

loaded onto the client device and opt instead to perform a
search on the server more frequently. Furthermore, if the
latency of transmission of the number of contacts is long, a
user may choose to download a larger list of contacts onto the
client device if there is sufficient memory so there is a lower
probability to perform a search on the server.
0249. As described above, the list of contacts downloaded
may be sorted in a particular order. In some embodiments, the
sorting order is determined by the server. In other embodi
ments, the Sorting order is determined based on at least one
criterion provided by the client device to the server so that the
number of contacts is ordered before they are downloaded

the number of matches is reducing and yet there is still no
match to the partial entry. When this occurs, the application or
client device will make a request to the server to download
more contacts in attempt to find a match for the partial entry.
This implementation has the benefit of potentially requiring
less data, but the logic will become more complicated and
there may be an increased latency resulting from the
increased response time for making a request to the server,
searching matching contacts on the server, and downloading
any additional contacts onto the client device.
0252. In other embodiments, filtering of contacts may be
based on more than just the contacts names and email
addresses. In some embodiments, the entry may be mated to
information somewhere else in the contact's data. For

example, the contacts instant messaging user name, the con
tact's other website IDs such as the contact’s social network

ing website user name, or even people related to the contact
such as the contact’s family. Still in other embodiments, the
client device may anticipate the next character the user is
likely to press and perform filtering in the background in

onto the client device. The criteria from which the list of

advance. This is a benefit if there are common names and

contacts is sorted may include but not limited to frequency by
which contacts are encountered by an application, frequency
by which contacts are encountered by the client device and
temporal order by which contacts are encountered. An object

character combinations. In some embodiments, anticipation
of entry characters may be accomplished by computing the

of the criteria is to download a list of contacts onto a client

device that is most likely to be called upon by a user when
composing an email. Consequently, Sorting the list alphabeti
cally is not used in many embodiments because an alphabet
ized list by itself does not assist in the accuracy and predic
tiveness in which a contact list is searched by a user (though
the present invention can be applied to contact lists that are
sorted alphabetically). Rather the list of contacts are sorted
and selected based on criteria Such as which contacts are most

frequently used by the user (frequency) and which contacts
the user has been in contact with most recently (recency). The
frequency and recency metric select contacts most frequently
encountered and most recently encountered as Some of the
factors in for determining which of the contacts are most
likely to be requested by a user. In some embodiments, the
contacts are arranged in descending order in accordance to
the criterion used for sorting. Furthermore, each contact in the
list of contacts may include at least a contact’s name and
email address and may further include a phone number for the
purpose of calling the sender instead of sending of a message.
0250. In some embodiments as described, the number of
contacts to be displayed may be limited to a preset number.
One rationale behind this limitation is the small screen size of

most mobile devices. If a large number of contacts matches
the partial entry, the matched contacts may extend to a long
list and cover a large portion, and possibly rest of the screen.
In some embodiments, the preset number of contacts to be
displayed on the client device is predetermined by the appli
cation. In other embodiments, the present number of contacts
displayed may be determined based on a screen size of the
client device. Still in Some embodiments, a user may have an
option to specify and determine the preset number of contacts
in which to display.
0251 Still, in some embodiments, the application in the
client device may fetch fewer contacts from the server at
startup and progressively fetch more contacts as the number
of matching prefixes gets Smaller. In other words, in the
process of matching the partial entry to the list of contacts
downloaded onto the client device, the application senses that

first set of matches for all next characters in advance. Alter

nately, in other embodiments, this can be accomplished by
picking likely next letters based on pair-wise letter frequen
cies in the user's language (e.g. French, English, Italian etc.).
0253 FIG.11C is a flow diagram illustrating an exemplary
contacts auto-completion feature as a client device receives a
user input to scroll beyond a last contact in a preset number of
contacts inaccordance with Some embodiments of the present
invention. In some embodiments, after a list of contacts are

matched and displayed on the screen, the client device further
receives a user input to scroll beyond the last contact from the
preset number of contacts displayed, as shown in block 1122.
In response to this user input, the client device obtains an
additional contact which matches the String, if present in the
number of contacts downloaded onto the client device, as

shown in block 1124. The client device then displays the
additional contact(s) onto the screen, while maintaining the
preset number of contacts being displayed, following a par
ticular order as the contacts are sorted, as shown in block
1126. In other words, when a user wants to scroll and view

more matching contacts beyond the preset number of
matched contacts displayed, the client device identifies in
real-time, additional contact(s), if present, from the down
loaded contact list. Since the preset number of contacts dis
played is maintained constantly, the contacts is displayed
similar to a FIFO (first in first out) order where the additional
matched contact(s) will be displayed on the screen after the
last contact previously displayed, while the first contact pre
viously displayed is removed from the display list, such that
each contact previously displayed is moved up by one posi
tion. It should be appreciated that in some embodiments, the
contacts identified from the list of contacts downloaded is

retrieved displayed in the similar order as the list of contacts.
In other words, the client device simply looks for contact(s)
that matches the partial entry as it searches the list of the
contacts downloaded from top to bottom, thus displaying the
matched contact(s) in a similar order as they are found.
0254. In some embodiments, when a contact is not found
in the list of contacts downloaded from the server, the client

device, upon a user's request, may further send to the server a
second request containing the partial entry and asks the server
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to find from the complete contact list a contact that matches
the partial entry. If such a contact is found, the contact is sent
from the server to the client device. This may occur if a user
does not recall the contact information of the contact and fails
to find the contact in the list of contacts downloaded onto the

client device. Therefore, in some embodiments, this may be
an optional request, while in other embodiments it may be an
automatic request. In some embodiments, the client device
may automatically detect and send the request when the client
device realizes that no contact matching the partial entry is
found on the client device, and a user has stopped entering
characters and/or continue to Scroll for more contact matches

when no more matches is found. In some embodiments, the

client device or the application can take advantage of back
ground threads. The client device or the application may issue
a request for more contacts to be downloaded when the num
ber of matches to the contact entry gets Small on a prefix. This
is done to preempt the situation where, when the next char
acter is entered, the number of matches is likely to be reduced
to Zero or nearly Zero. Following the request, there may be
more contact data to provide the user. In other embodiments
where the device has a reasonably fast connection and plenty
of memory (or RMS storage space), a request can be sent for
all the contacts matching a prefix of the prefix as well, so there
is more data to show the user if the user hit the backspace or

shorten the entry string.

0255 FIG. 12A is a screen shot of an exemplary message
composing screen on an exemplary client device in accor
dance with some embodiments of the present invention. FIG.
12A shows an exemplary “compose mail screen shot 1200 in
accordance with some embodiments of the invention. The

compose mail screen takes up an entire area of a screen of the
mobile device and has a “To field 1201 for entering a recipi
ent's contacting information, for example, an email address,
and a “Subject” field 1202 for informing the recipient the
matter in which the correspondence or mail is about. A mes
sage body is entered into a message body area 1203 below the
“To field and the “Subject” field. This exemplary configura
tion for a "compose mail screen may also include optional
“Cc (Carbon Copy) or “Bcc” (Blank Carbon Copy) fields
which are not shown.

0256 FIG. 12B is a screen shot of an exemplary auto
completion feature of a partial contact entry with a preset list
of contacts displayed on the screen of a client device in
accordance with some embodiments of the present invention.
FIG.12B shows a similar “compose mail screen shot as FIG.
12A except it also includes a partial entry in the “To field
1211 containing a string consisting of a letter 'a'. The entry
field or box of the “To field also has a highlighted frame to
visually aid a user that the field is actively receiving user
input. Upon receiving the partial user entry, the client device
displays a preset number of contacts found to match the
partial entry. Note that an area 1213 containing the matching
contacts are displayed immediately below the “To field but
above the “Subject” field. Since there is only limited space on
the screen, the message body area 1215 has been reduced in
size, in comparison to the message body area 1203 previously
seen in FIG. 12A, to accommodate for the matched contacts

displayed below the “To field entry.
0257. In this example, the client device displays a prede
termined number (e.g. three) of contacts on the screen match
ing the partial entry. From this screen, a user can understand
there are more than three contacts matching the partial entry
because a “down triangle' 1214 is visible. The “down tri

angle' denotes that there are more contacts than the ones
displayed that match the partial entry. However, these extra
matching contacts are not displayed because of the preset
number of matching contacts allowed to be displayed at any
one time. There is a highlight 1216 over the first matching
entry 1212, this highlight indicates to the user that the client
device determines this to be the closest match to the user's

partial entry based on the Sorting factor(s) and a user may
select this first matching entry by hitting the enter key when
this first matching entry 1212 is highlighted or “selected”. If
none of the first three displayed entries matches what the user
has in mind, the user can move the highlighted area over any
of the other two matching entries and hitting a return or enter
to select the highlighted entry.
0258 FIGS. 12C-E are screen shots of an exemplary auto
completion feature in a client device receiving a user input to
scroll beyond the preset number of contacts displayed on the
screen, in accordance with some embodiments of the present
invention. FIG. 12C shows a “compose mail' screen shot
1220 similar to the screen shot 1210 in FIG. 12B. One differ

ence is that the user has selected the third matching contact
1221, as indicated by the highlighted region 1216 highlight
ing the third matching contact. As a user attempts to scroll
beyond this third matching contact 1221, a next matching
contact will appear as shown in FIG. 12D. In this case, the
original first matching contact 1212 as shown in FIG. 12B
will disappear while the list of matching contacts shift
upwards with a new, fourth, matching contact 1233 displayed
at the bottom of the list of matching contacts displayed. For
instance, the previously second matching contact 1231
replaces the first matching contact at the top of the list and the
previously third matching contact 1232 is now second on the
list. A similar “down triangle' as previously observed in
FIGS. 12B and 12C are also displayed alongside of the fourth
matching contact 1233. This suggests to the user that more
matching contacts are found from the downloaded list of
contacts, but not displayed. As a user continue to Scroll
beyond the fourth matching contact 1233 as shown in FIG.
12D, the user will arrive at a screen shot 1240 as shown in
FIG. 12E.

(0259. In FIG. 12E, a user has scrolled beyond the fourth
matching contact and selected the fifth and last matching
contact 1243 in the display area 1242. The user can tell this is
the last matching contact because there is no “down triangle'
associated with the last matching entry in the display area.
This Suggests to the user that the last displayed contact is the
last matching contact found in the list of contacts downloaded
from the server. Furthermore the user sees that an “up tri
angle 1241 is now displayed alongside the third matching
contact, Suggesting that if the user wants to scroll back
towards the initially found matching contacts, the user can
scroll backwards.

0260 FIG. 12F-G are screen shots of an exemplary auto
completion feature receiving additional characters to the par
tial contact entry displaying a list of contacts on the screen in
accordance with some embodiments of the present invention.
In FIG. 12F, a character is added to the string of the partial
entry; consequently, the number of matching contacts is
reduced. The screen shot 1250 shows that with the new string
1251, there are only three matching contacts found in the
display area 1252. Since there is no “down triangle' in dis
play, this suggests to the user that only three matching con
tacts are found in the list of contacts downloaded from the

server. Still in FIG. 12G, another character is added to the
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string 1261 of the partial entry, further reducing the number of
matching contacts to one in the display area 1262. It should be
appreciated that in Some embodiments, even if there is only
one matching contact, the display area 1262 appearing below
the “To field still contains sufficient space to display the
maximum preset number of contacts for display. In other
embodiments, this display area 1262 may take up only the
Sufficient space to display, for example, one, two, and up to
three contacts, as the number of contacts are found matching

user interaction is that a user interface may vary widely
among applications and vary among different screens in a
similar application. In accordance with teachings of the
present invention, one solution to facilitate user interaction on
mobile devices is to utilize a simple accelerator key approach,
where certain key actions are consistent across an entire
application or different applications, making it faster and
easier to perform certain actions in different contexts in the
one or more applications. Such an approach is described in

from the downloaded list of contacts, but will not exceed the

detail below.

space to display beyond, for example, three matching con
tacts, as determined by the maximum preset number of con
tacts to be displayed.
0261) When no matching contact is found, the application
or client device may have the option to search the complete

0264 FIG. 13A is a block diagram of an exemplary client
device having components for carrying out functions of an
accelerator key module in accordance with some embodi
ments of the present invention. The client device 1300 in FIG.

contact list on the server. In some embodiments, when a user

includes one or more processing units (CPU's) 302, one or

13A, similar to the client device 300 described in FIG. 3,

has not made an entry, an option is given to the user to search

more network or other communications interfaces 306,

over all contacts on the server. In other embodiments, a user

memory 305, and one or more communication buses 304 for
interconnecting these components. The client device 1300
also includes a user interface 390 having a display 392 and a
user input device 394. Memory 205 similarly includes an
operating system301, a communication module 303, agraph
ics module 307, memory cache 308, data module 380 con
taining information about device type 382, executable appli

may specify, Such as via a menu or other means, that the user
is interested in all contacts and the contacts should be manu

ally fetched from the server. Still, there can be an optional
entry displaying in the auto-complete window stating, for
example, "Can't find your contact? Click here to search all
contacts?” for the user to click the optional entry and the
application or client device will fetch more contacts from the

cations 384, and user data 370, and a mobile communication

SeVe.

module 320.

0262 FIG. 12H is a screen shot of an exemplary auto
completion feature in a client device receiving a partial entry
with a variety of contact entries matching the partial entry
displaying on the screen in accordance with some embodi
ments of the present invention. FIG. 12H shows a screen shot
1270 of a “compose mail' screen with a partial entry consist
ing of a letter “t'. In some embodiments, when the list of

0265. The mobile communication module 320 may
include an accelerator key module 360 for performing certain
actions inaccordance with user entry of particular key actions
recognized in certain contexts of the one or more applica
tions. The accelerator key module 360 further includes at least
one of: a key identification module 1302, an action initiation

contacts downloaded onto the client device is not sorted

0266 The key identification module 1302 identifies when
an accelerator key has been actuated in an application. For
instance, there may be contexts in which accelerator keys are
not recognized or not accepted in an application. This module
1302 distinguishes the key actions for a particular context in
an application to recognize that an accelerator key has been

alphabetically, but instead is sorted on the basis of other
criteria, Such as frequency of encounter and/or the temporal
time frame in which the contacts were last encountered, the

contacts will not appear alphabetically on the list, but in the
order based on the factor(s) in which they are sorted. Further
more, it should be appreciated that not just the names of the
contacts are being matched, but also the email addresses or
any other information Such as a nickname associated with the
contact will be searched and matched. In this example, as the
letter “t was entered, the client device returns various differ

ent matching contacts. A first matching contact 1272 has a last
name that begins with a “t', a second matching contact 1273
has a first name, and an email that beings with a “t, and a third
matching contact 1274 that has an email beginning with a 't'.
Therefore, the partial entry is matched to different informa
tion associated that are stored in the contact list.

Application Wide Accelerator Keys for Mobile Devices
0263 Mobile devices have small physical dimensions that
contribute to the convenience and ease of carrying them from
place to place. However, the Small dimensions also contribute
to difficulties for user interactions with the device. For

instance, a small screen causes the size of text and graphics to
be reduced in order to maintain a similar amount of text or

graphics to be displayed on Screen. Small screens make text
and graphics difficult to read and for a user to interact with
menus. Small overall dimensions of a device may lead to a
Smalleruser interface and user input device. Key pads for user
inputs are often Smaller than usual and thus are challenging to
users who are not dexterous. Another reason for difficulties in

module 1304, and a visual effect module 1305.

actuated.

0267. The action initiation module 1304 executes a func
tion that is equivalent to a set of key strokes represented by an
accelerator key after it has been activated. In particular, when
the actuation of an accelerator key is recognized, and the
context of the application at the time of the actuation is such
that the corresponding action is available, the action corre
sponding to the actuated accelerator key will be initiated by
this module.

0268. The visual effect module 1305 indicates to a user
that actuation of the accelerator key has been accepted and
that an action has been initiated in response to the actuation of
the accelerator key.
0269. The data module 380 further includes an accelerator
keys map module 1308 for storing a map to indicate what
action(s) are to be taken when certain keys are actuated in
different contexts of an application. In some embodiments,
the accelerator keys map module 1308 maps the accelerator
keys to actions for a single application. In other embodiments,
the accelerator keys map module 1308 stores information
about actions of global accelerator keys to be actuated for
similar actions across contexts of different applications in
which the accelerator keys are recognized.
0270 FIG. 13B is an illustration of an exemplary accel
erator keys map in accordance with some embodiments of the
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present invention. Accelerator keys map module 1308 in FIG.
13B is illustrates that different accelerator keys are mapped to
different actions in different contexts in different applica
tions. In some embodiments, for example in Application A
1308-A, each of the keys (e.g. keys a, b, x) corresponds to the
same corresponding actions (e.g. actions c, d, y) in different
contexts (e.g. 1, 2 ... n). However, in other embodiments, for
example in Application M 1308-M, in each of the different
contexts (e.g. 1, 2, ... n.) 1308-M.1 to 1308-M.3 contains
different keys matching different actions in comparison to
Application A1308-A. In other words, in some embodiments,
a particular key-action pairs may be the same in different
contexts in a particular application, but different from the
key-action pairs in different contexts in a different applica
tion. However, it is possible to have the same key-action pairs
in different contexts of one application to be same as different
contexts in another application.
0271 FIG. 14 is a flow diagram illustrating how an action
in an application is activated by an accelerator key in accor
dance with Some embodiments of the present invention. In
Some embodiments, application-wide accelerator keys may
be operational for a client based email application program
adapted to operate on a mobile communication device. The
flow chart 1400, as shown in FIG. 14, illustrates the actions of

application-wide keys as applied to an application on a

mobile communication device. In block 1402, a client based

application is executed on a mobile communication device. In
block 1404, a client device associates each of a plurality of
standard device buttons with a respective accelerator key so
that a respective accelerator key corresponds to a respective
same action, in a plurality of contexts of the client application.
For example, keys on an input device correspond to similar
actions in different contexts (i.e., screens) in an application.
In block 1406, while the application is in a context responsive
to an accelerator key, the client application will respond and
interpret the user activation of the accelerator key. In block
1408, a corresponding action is initiated in response to the
user activated accelerator key while in the context of the
application that in which the accelerator key is recognized.
0272. The benefit of application-wide accelerator keys is
to allow a user to activate one key or button and accomplish a
similar task or action corresponding to the one key or button,
which would otherwise require a series of key presses via a
menu or some other mechanism in each different contextin an

application. While this may save work on the part of the user,
the user does have to discover the accelerator keys and recall
them when attempting to carry out a task. In many existing
mobile applications, when accelerator keys are available,
they vary widely for different tasks and/or screens within a
similar application. Inconsistency means the user must learn
and recall a number of different keys and be able to recall the
situation when each key is appropriate or recognized. There
fore in all the embodiments described, application-wide
accelerator keys are configured to be consistent at least within
each application, and in some instances, application keys can
represent a similar action across different applications.
0273. In some embodiments, assignment of standard
device buttons as accelerator keys is predefined and based on
one or more criteria that may include, but are not limited to,
ease of use of each standard device button, standard device

buttons most commonly used, and standard device buttons
most intuitively matching generic functions they are to rep
resent. In other embodiments, the assignment of standard
device buttons as accelerator keys may be, optionally, defined
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by a user of the mobile communication device. Giving a user
an option to define his/her accelerator keys may facilitate easy
recall of which key is appropriate for a particular task.
0274 There are a wide variety of mobile communication
devices ranging from the Smartphones that have alphanu
meric keys such as a QWERTY input keypad, to the com
mon cellular telephones having a traditional numerical input
key pad similar to a touch tone telephone pad with some
additional soft keys. Different keys on different mobile com
munication devices may be assigned as accelerator keys. For
instance, a 'c' may correspond to a compose mail action in
an email application. Similarly an a may correspond to a
reply to all action, and an “r may correspond to reply to
sender' etc. While these examples are more intuitive to a user
of smartphones like a BlackberryTM that has an alphanumeric
input keypad, any numerical key or soft key may be assigned
as an accelerator key for a typical mobile communication
device Such as a cellular telephone that has a numeric only key
pad. In some embodiments, a client device may be a mobile
phone having input buttons from 0 to 9, and a plurality of
the input buttons from 0 to 9 are assigned as accelerator
keys. For instance, in a client based email application, a 2
may be assigned to compose mail, a 1 may be assigned to
search mail, a * may be assigned to star a message or a
conversation to mark it as unique. In some embodiments, the
application in which the accelerator keys are implemented is
an email application that is configured specifically for a
mobile device but is not specific to a type of mobile device. In
other words, this exemplary email application is configured
for operation on mobile devices that are simply cellular tele
phones or Smartphones alike and not just in one or another
category. Furthermore, this concept of accelerator keys may
also be applied to other applications that can be implemented
across different platforms, such as cellular phones and Smart
phones.
0275. In one embodiment, each respective accelerator key
in a mobile device corresponds to a respective action in a
plurality of contexts of the client application. Using a client
based email application that performs wireless communica
tion using a conversation-centric user interface Such as
GmailTM, the plurality of contexts include, but are not limited
to, a message composition context, a message reading con
text, a conversation viewing context, and a conversation list
ing context etc. In other words, at least certain accelerator
keys will perform the corresponding actions in this plurality
of contexts of the email application.
0276. In some embodiments, the association of standard
device buttons with accelerator keys and application actions
is permanent and distinct with respect to each different appli
cation executed by the client device. For example, a 2 is
permanently assigned to compose mail for an email appli
cation on the mobile device in which the email application is
operational, but the 2 may represent a call back feature in
a SMS (Short Message Service) application responding to a
SMS message. In other embodiments, the association of stan
dard device buttons with accelerator keys and application
actions is permanent and shared between at least two different
applications executed by the client device. For instance, a 1
may be assigned to reply to sender for an email application
on mobile device, but it may be similarly assigned to reply to
sender for a SMS application. In some cases, such assign
ments of buttons or keys as accelerator keys may be per
formed by the user, or it may be pre-defined by the client
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device, or it may be pre-defined by a source that produce both
applications for the mobile device.
0277 Once an accelerator key is activated, a confirmation
is employed to indicate to a user that a task corresponding to
the accelerator key has been executed. In some embodiments,
the confirmation may be a visual indication Such as display
ing of a short text or a graphical symbol on the screen of the
mobile device. In other embodiments, the confirmation may
be an audio indication. Still in other embodiments, the con

firmation may be a combination of audio and visual indica
tions. A confirmation can also be generic for all actions
executed by all accelerator keys, or the confirmation can be
unique for each individual task executed by each unique
accelerator key. In some embodiments, after Successfully ini
tiating a taskin respond to activation of an accelerator key, the
client device provides a confirmation in response to user
activation of the accelerator key to indicate performance of
the action corresponding to the user activated accelerator key.
This confirmation can include, but is not limited to, generat
ing at least one of an icon change, a text change, a screen
change, a dialogue informing that an action is completed, and
an audible alert. In some embodiments, no deliberate confir

mation is provided other than the visual feedback that a task
has been completed as a result of the activation of the accel
erator key.
(0278 FIGS. 15A-15F, like all other figures in this disclo
Sure, are shown for the purposes of illustration and should not
be construed as limiting to the invention. For example, the
user interfaces in all of FIGS. 15A-15F may take on different
physical appearances, such as different presentations of the
conversations or messages. Further, a different configuration
of the menus is possible, the screen display can be configured
to display more or less actions, different actions can be dis
played on the menus compared to what's shown, and different
accelerator keys can correspond to the actions as illustrated.
(0279 FIGS. 15A-B are screen shots of an exemplary
series of on-screen menus showing accelerator keys corre
sponding to particular functions in a type of mobile commu
nication device in accordance with some embodiments of the

present invention. The screen shot 1500 in FIG.15A shows an
exemplary screen shot of conversation-listing view in an
exemplary client-based email application that has a conver
sation-centric user interface. The screen shot 1500 shows a

menu that may be activated in the context of a conversation
listing view. In this embodiment, which is representative of an
email application operating in a smartphone, the / key 1503
and the 'c' key 1504 represent the actions of search mail.and
compose mail respectively. This menu shows the user which
tasks are executed upon actuation of the accelerator keys /
1503 and c 1504, and also suggests that these accelerator
keys are recognized in the context of a conversation-listing
view in the application.
0280 FIG. 15B shows a screen shot 1510 that includes an
exemplary sub-menu 1516 upon further expansion of the
action item 1501 in the main menu of FIG.15A. Also shown

are examples of various accelerator keys such as 'Y' 1501,
U 1512, “S 1513, 1514, #1515 that correspond to the
actions archive’, mark as unread, remove star, report
spam, and delete respectively. These are also accelerator
key actions that are recognized in the context of a conversa
tion listing view.
0281 FIG. 15C is a screen shot of an exemplary on-screen
menu showing accelerator keys corresponding to particular
functions in a simple mobile communication device in accor

dance with some embodiments of the present invention. In
contrary to the screen shots as shown in FIGS. 15A and 15B
which contain alpha characters, the menu 1525 contains
numerical characters of 1 1523 and 2 1524 as exemplary
accelerator keys corresponding to the actions of search mail
and compose mail respectively. FIGS. 15A-15C illustrate
that while a user can activate a menu to accomplish a certain
task by pressing one or more keys one or more times, a similar
task can be executed by an accelerator key as indicated to a
user in the menu. In general, accelerator keys will facilitate
execution of tasks in any application operating on a mobile
communication device.

0282 FIGS. 15D-F are screen shots of an exemplary series
of on-screen menus showing accelerator keys corresponding
to particular functions in a complex mobile communication
device in accordance with Some embodiments of the present
invention. In some embodiments, the accelerator keys may
not be shown corresponding to an action as displayed on a
menu. FIGS. 15D and 15E shows that in some devices, a user
must first activate a main menu 1532 as shown in FIG. 15A,
further activate an item, like the action more 1531-B, in the
main menu, to activate a sub-menu 1542 as shown in FIG.

15B, and then further activate another item help' 1541-B,
before arriving at a key map showing different actions corre
sponding to different accelerator keys. In some embodiments,
as shown in FIG. 15F, there may be a series of keys 1551-A to
1551-C that are recognized in any screen or any context of the
application, but some other keys such as 1551-D to 1551-G
may be in fewer contexts of the application. In other embodi
ments, there may be accelerator keys 1551-H, 1551-I to
1551-J that are recognized in fewer contexts of the applica
tion.

0283 Thus, one should appreciate that a set of accelera
tion keys may contain keys that are recognized by one or more
applications and can function in a spectrum of contexts in one
or more applications. In some embodiments, a set of accel
erator keys may be recognized and actuate similar respective
functions across all or selected contexts in Some or all appli
cations operating on a mobile communication device. In other
embodiments, a set of accelerator keys may be applicable in
a specific application, and within the set of accelerator keys,
a first Subset may be recognized in all contexts, while a second
Subset may be recognized in a lesser group of contexts, and
stilla third Subset of accelerator keys may be recognized only
in one or two contexts of the application. Instill other embodi
ments, within one set of accelerator keys for an application,
each accelerator key is recognized for similar respective func
tions throughout the same application, but not all accelerator
keys may be recognized in all contexts in the same applica
tion.

Attachment Transcoding for Mobile Devices
0284. Most mobile devices are not capable of rendering
complex document formats such as Microsoft(R) Word, Excel,
PowerPoint, Adobe PDF, etc., or image formats such as jpg,
.bmp etc., but documents of these types are often included in
email attachments. As more users read emails on their mobile

phones, it becomes more important to make the data in these
files available on the phones as well. The majority of these
files include presentation information and essential data or
information. The “real data' or essential data is the informa

tion that is important to the user. The following disclosure
describes a mechanism to strip away all presentation-focused
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information from the file formats, sending the essential data
or information contained in the respective file formats to the
client device for display.
0285 FIG. 16A is a block diagram of an exemplary server
with components to carry out functions of an attachment
transcoding module in accordance with some embodiments
of the present invention. The server structure 1600 in FIG.
16A, similar to the server 200 described in FIG. 2, includes

one or more processing units (CPU's) 202, one or more net
work or other communication interfaces 206, memory 205,
and one or more communication buses 204 for interconnect

ing these components. Memory 205, as described with refer
ence to the server 200 described in FIG. 2, also stores pro
grams, modules and data structures, or a Subset thereof,
includes an operating system 207, a communication module
108, a data module 211 containing similar user data 270 for
individual users that may range from user 1272-A to user m
as previously described with reference to FIG. 2, and a mobile

0291 FIG. 16B is a block diagram of an exemplary client
device having components for carrying out functions of an
attachment transcoding module in accordance with some
embodiments of the present invention. The client device 1610
in FIG.16B, similar to the client device 300 described in FIG.

3, includes one or more processing units (CPUs) 302, one or
more network or other communications interfaces 306,

memory 305, and one or more communication buses 304 for
interconnecting these components. The client device 1610
also includes a user interface 390 having a display 392 and a
user input device 394. Memory 205 similarly includes an
operating system301, a communication module 303, agraph
ics module 307, memory cache 308, a data module 380 con
taining information about device type 382, executable appli
cations 384, and user data 370, and a mobile communication
module 320.

transcoding module 240 further includes at least one of a
transcoding module 1602, a client device recognition module

0292. The mobile communication module 320 may
include an AttachmentViewing Module355 for rendering the
transcoded attachment for display on the client device. This
attachment viewing module 355 further includes at least one
of a user interface module 1612, an attachment rendering
module 1614, and an attachment receiving module 1616.
0293. The user interface module 1612 provides a user
interface in a message to display a representation of an attach
ment and to allow a user to interact with the representation of
the attachment such as making a request to the server to view

1604, an attachment retrieval module 1606, and a file transfer

the attachment.

module 1608.

0294 The attachment rendering module 1614 renders a
transcoded attachment for display. This module 1614 renders
a transcoded attachment to display in a client device and
enables a user to navigate about the transcoded document in
the display environment. For instance, this module may ren
der a transcoded attachment originally in a document format
or in an image format for display by the client device. In some
embodiments, if an attachment is large in size, a portion of the
attachment is transcoded and displayed. The module 1614
permits a user to request for more of the attachment to be

communication module 210.

0286 The mobile communication module 210 similarly
includes an attachment transcoding module 240 for convert
ing attachments from a native or original file format to a
different file format that can be rendered and displayed in a
client device, such as a mobile device. This attachment

(0287. The transcoding module 1602 translates,
transcodes, or re-writes files from a native or original file
format that is not readable by a mobile device to a format that
can be rendered and displayed on a client device. Attachments
are generally formatted in a native file format of whatever
original application created the attachment file. A client
device. Such as a mobile device, is usually not sufficiently
sophisticated or powerful to support all of the different appli
cations typically associated with attachments. Furthermore,
the native file format typically includes formatting informa
tion for the benefit of working with the file in the associated
application, but which is unrelated to the essential informa
tion. The transcoding module 1602 separates the presentation
format information from the essential information, leaving
the essential information in a format that is presentable to a
user on the display of a mobile device.
0288 The client device recognition module 1604 recog
nizes a client device type. The purpose of this module 1604 is
to recognize the type of client device, such as its technical
specifications, memory size, and processing capabilities, to
understand what format the client device is capable ofreading
and displaying.
0289. The attachment retrieval module 1606 retrieves the
attachment that is stored on the server in response to a user's
request to view the attachment. In some embodiments, since
a representation of the attachment is initially sent with a
message to the client device, a user has to actively request
viewing of the attachment for the server to transcode the
actual attachment stored on the server and send the
transcoded attachment to the client device.

0290 The file transfer module 1608 transmits a represen
tation of the attachment in the message to which the attach
ment is associated, along with the text of the message, to the
client device. This module is also responsible for sending the
transcoded attachment, in response to the user's request to
view the attachment, to the client device for display.

transcoded or transmitted from the server to the client device

for display.
0295 The attachment receiving module 1616 receives the
transcoded attachment transmitted from the server onto the

client device for rendering and displaying.
0296 Referring to FIG. 16C, there is shown a block dia
gram illustrating additional details of one embodiment of the
transcoding module 1602. The transcoding module 1602 is
responsible for transcoding particular native file types/for
mats of certain attachments/downloads 1603, such as email
attachments or other such downloads destined for the client

device (such as digital media files), to transcoded files 1605 in
a transcoded format that can be opened, displayed, executed
and/or played by the target client device. Accordingly, the
transcoding module 1602 is capable of executing a number of
different transcoding operations 1602i from one native for
mat (Filetype-i) to a transcoded file format (TCFiletype-)
that can be executed on the particular target device associated
with the attachment/file being downloaded.
0297 FIG. 16D is a block diagram illustrating exemplary
content stored in the message/conversation module 376 on
the client device. In some embodiments, the module 376

stores different conversations and different messages that
collectively form each conversation. In some embodiments,
there are representations of attachments that are stored with
an associating message. For example, message 6 in conver
sation 1 also includes a representation of the attachment indi

