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(57) Abstract: An input method editor (IME) provides a distributed platform architecture that enables associating multiple applica -
tions with the IME to provide extended functionalities. The presentations of the applications, such as skins, may be different from
each other and that of the IME. The applications may be represented in a manitest file that is human-readable and editable. The IME
collects multiple parameters relating to a user input into a host application including a query input by the user and a scenario of the
host application, and selects one or more applications to provide candidates based on a score or ranking of the applications under the
collected multiple parameters. Machine-learning may be used to improve the score or ranking. The candidates may include text can -
didates, rich candidates, and informative candidates.
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INPUT METHOD EDITOR APPLICATION PLATFORM

BACKGROUND

[0001] A conventional input method editor (IME) is a computer application that
assists a user to input text at a computing device. An IME may provide several input
candidates based on a received input from the user. The input and the provided text
candidates may be the same language or different languages.

[0002] For example, the user may input one or more initial English characters of a
word or phrase and an IME, based on the initial characters, provides one or more
complete words or phrases for the user to select a proper one. For another example, an
IME may also assist the user to input non-Latin characters such as Chinese. The user
may input Latin characters through a keyboard. The Latin characters may be a spelling
of the Chinese characters. The IME returns one or more Chinese characters based on the
spelling to the user to select a proper one. As the current keyboard usually only supports
inputting Latin characters, the IME is useful for the user to input non-Latin characters.
[0003] The input candidate sclected by the user can be inserted into various other
computer applications, such as a chatting application, a document editing application, a
gaming application, etc.

[0004] Typically, the conventional IME only provides input candidates in the form
of text, and a single source is typically used to identify the input candidates, regardless of

the type of application with which the IME is being used.
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SUMMARY

[0005] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the claimed
subject matter, nor is it intended to be used as an aid in determining the scope of the
claimed subject matter. The term “techniques,” for instance, may refer to device(s),
system(s), method(s) and/or computer-readable instructions as permitted by the
context above and throughout the present disclosure.

[0006] An input method editor (IME) as described herein provides candidates
from which a user may select one or more to input into a host application at least
partly based on one or more parameters. The one or more parameters, for example,
may include a query input by the user into the IME, a scenario of the host application,
a context of the user input, and/or a language mode. The provided candidates may
include not only text candidates but also rich candidates and informative candidates.
The user may select one or more of the text candidates and rich candidates as the user
input. The one or more informative candidates are available to the user to illustrate or
provide information associated with another candidate.

[0007] In addition, one or more applications may be associated with the IME to
provide extended functionality to the IME, such as providing additional candidates.
The one or more applications may be regarded as extensions of the IME. Some
applications may have components residing at a local device and a remote server and
are capable to call components at the server or other web services to provide the
candidates. The user may select the one or more applications from an application
store. Alternatively, one or more applications may be pre-installed or embedded
within the IME. The IME may select one or more applications from the associated

multiple applications to provide candidates at least partly based on the one or more



WO 2014/000143 PCT/CN2012/077436
3

parameters. In addition, the user may directly select and launch one or more
applications from the IME to provide candidates.

[0008] For example, the IME may calculate a score or ranking of the
applications based on the parameters and select one or more applications with
rankings or scores higher than a threshold. Machine learning techniques may be used
to adjust some attributes including scores or rankings for a particular application. The
user may also modify the attributes of the particular application based on his/her
preference.

[0009] Multiple applications may run concurrently and independently to provide
the candidates. The applications’ user interfaces and functionalities are decoupled.
For example, the applications’ appearance styles, such as skins of the user interfaces,

may be different from each other and/or different from that of the IME.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The detailed description is described with reference to the accompanying
figures. In the figures, the left-most digit(s) of a reference number identifies the figure in
which the reference number first appears. The same numbers are used throughout the
drawings to reference like features and components.

[0011] FIG. 1 illustrates an example overview of providing candidates to a user
through an example input method editor (IME) at an example chatting scenario.
[0012] FIG. 2 illustrates a flowchart of an example method for providing one or
more candidates to the user.

[0013] FIG 3 illustrates an example application store from which a user may
select one or more applications to be associated with the IME.

[0014] FIG. 4 illustrates an example manifest schema that describes characteristics

of the applications associated with the IME.
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[0015] FIG 5 illustrates an example application package format of a particular
application to be installed at the client device and/or the server of the computing system
of the IME

[0016] FIG. 6 illustrates an example application configuration interface that
manages the applications associated with the IME.

[0017] FIG 7 illustrates a flowchart for an example method for selecting an

application from multiple applications associated with the IME.

[0018] FIG 8 illustrates an example scenario to provide an informative candidate
to the user.
[0019] FIG. 9 illustrates a flowchart for an example method for launching an

application in a stand-alone interface to provide candidates.

[0020] FIG. 10 illustrates a scenario of launching a map application in a stand-
alone interface.

[0021] FIG 11 illustrates a user interface for inserting candidates in an example
email scenario.

[0022] FIG 12 illustrates a user interface for inserting candidates in an example
document scenario.

[0023] FIG. 13 illustrates selected components of an example computing system

for the IME.
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DETAILED DESCRIPTION

Overview

[0024] The disclosed techniques describe an input method editor (IME) that
provides candidates to a user for input into another computer application, i.c., a host
application. The IME provides candidates at least partly based on one or more
parameters. The IME may collect the one or more parameters that may include, for
example, a query input by the user into the IME, a scenario of the host application
(e.g., chatting or emailing), a context of the user input (e.g., a prior use history of the
computing application such as chatting history or contents displayed at the user
interface of the computer application such as the user’s prior inputs), and/or a
language mode (e.g., English or Chinese for the desired candidates). Candidates and
their rankings for display positions among multiple candidates may also be generated
or identified based on the combination of parameters for a current user input. For
example, a same query input by the user into the IME at different scenarios may have
different candidates and/or candidate rankings.

[0025] The IME may have or call one or more engines to search candidates
based on the one or more parameters. The engines search a local database and/or a
network to provide candidates based on different settings and configurations. In
addition, one or more applications may be associated with the IME to provide
extended functionalities to the IME. Each application may have or call its one or
more engines to provide additional candidates. A graphical user interface of an
application store may be available to the user to select and associate the applications
in which the user is interested with the IME. For example, the selected application
may be installed with the IME. Alternatively, one or more applications may be pre-
installed or embedded into the IME. There are various installation configurations of

the applications at the IME. In one example, some applications are installed at the
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IME in an executable file format. In another example, a file in a form of declarative
markup language may be used to describe one or more characteristics of the one or
more applications associated with the IME and to enable behaviors of the associated
applications. The file, which may be called a manifest file herein, is human-readable
and editable. Characteristics of the one or more applications associated with the IME
and represented in the manifest file may include, for example, a condition when a
particular application is qualified to run or be selected by the IME and a preset score
or ranking of the particular application under a particular combination of one or more
parameters relating to the user input.

[0026] Based on the collected one or more parameters, the IME may calculate a
score and/or a ranking of some or all associated applications and/or the engines of the
IME. The IME may select its own engine or one or more applications whose scores
or rankings are higher than a preset threshold to provide the candidates. An
application configuration interface may be available to the user to manage the
associated applications including editing their characteristics described in the manifest
file.

[0027] In addition, the user may directly select and launch one or more
applications from the IME to request such applications to provide additional candidate
based on the one or more parameters. Such launched applications may have their own
stand-alone user interfaces, different from the interface of the IME, such that the user
can input queries and receive candidates from the launched applications.

[0028] Multiple selected and/or launched applications may run concurrently and
independently to provide the candidates. In one example, the functionality to provide
candidates is decoupled from the functionality of appearance styles of the user
interfaces such as skins of the user interfaces. For example, the skins of the user

interface may define the appearance, such as color and size, of a display window of
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the user interface. In other words, the appearance styles of the multiple applications
may be different from each other and/or different from that of the IME.

[0029] The IME and/or the selected application may provide candidates based
on the one or more parameters. The candidates may include one or more text
candidates, rich candidates, and/or informative candidates. The text candidates arc
expressions represented by or associated with the query in the form of text and may
include non-Lain characters such as Chinese and Latin characters such as English.
The rich candidates are the expressions represented by or associated with the query in
forms other than text and may include images or multimedia to provide supplemental
information to a user to enhance the user experience. The user may select one or
more text candidates and rich candidates as input into the user interface of the host
application. The informative candidate provides information, such as background or
detailed illustration, of another candidate to the user. For example, the user may
intend to learn information of a specific text or rich candidate. After the user indicates
his interest, a respective informative candidate is provided to the user for reference.
[0030] After the IME receives the generated or identified candidates from its
own engine and/or the selected applications, the IME may display them through the
user interface of the IME. The IME may have one or more display windows to
display the candidates. For example, the IME may have a text candidate window to
display the text candidates, a rich candidate window to display the rich candidates,
and an informative candidate window to display the informative candidates. Unless
contradicted with the descriptions herein, details of text candidates and rich
candidates are described in U.S. Patent Application No. 13/331,023, Scott, et al.
“Scenario-adaptive input method editor,” which is incorporated herein.

[0031] The one or more display windows may present concurrently with the
IME or be available when the IME determines that there are corresponding types of

candidates to be displayed. In some examples, the informative candidate window
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may appear and display the informative candidates only when the user indicates
he/she is interested in learning more information associated with one particular
candidate and the IME determines that there exists such an informative candidate.
[0032] After the IME receives a selection from the user for one or more
displayed candidates such as text or rich candidates, the IME inserts the selected
candidate into the user interface of the host application as the user input. The IME
may insert the selected candidate into the host application in an optimal format
supported by the host application.

[0033] There may be various configurations for the deployment of the IME, the
application store, and/or the applications. In one embodiment, all components of the
IME, the applications, and/or the application store are located at a client device. In
another embodiment, each of the IME, the applications, and/or the application store
may be implemented in a client-server architecture in which some components are
located at the client device and some components are located at the remote server

relative to the client device.

Example Scenario for User Input by Using IME

[0034] FIG. 1 illustrates an example overview 100 of providing candidates to a
user through an example input method editor (IME) in an example chatting scenario.
The user 102, via a user interface 104 of an IME 106, inputs one or more objects 108
into a user interface of a host application 110. Both the user interface 104 of the IME
106 and the user interface of the host application 110 present at a user interface of a
client device 112 at a same time. The user 102 may use a mouse, a touch-screen,
voice, or any other inputting technique to make the user input.

[0035] In the example of FIG. 1, the host application 110 is a chatting application
such as Microsoft MSN®. The user interface of the host application 110 includes two

windows, a chatting window 114 and an input window 116. The chatting window 114
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displays the objects 108 which are already input into the user interface of the host
application 110. The objects 108 may include text and/or rich objects. In the example of
FIG. 1, the objects 108 are text objects “Jack: Where are you?,” “Me: I'm home now.,”
“Jack: where to go tonight?” “Jack” is a user name of the opposing party that is chatting
with the user 102. “Me” is a representation of the user 102.

[0036] The input window 116 includes one or more input objects 118 that are to be
input into the chatting window 114 as the objects 108. In the example of FIG 1, the
input objects 118 are text objects “meet me at.” An input indication 120, represented by
“|,” represents an indication of a place to insert the next input objects 118. The input
indication 120 may be, for example, a focus of input technique such as a mouse to input
next input objects 116. The input indication 120 also indicates that the host application
110 that contains the input indication 120 among some other running computer
applications is the one that receives input objects 118 from the IME 106.

[0037] The user 102 may use the IME 106 to provide the input objects 118. For
example, the user 102 inputs a query 122 into the user interface 104 of the IME 106.
The IME 106 presents one or more candidates at the user interface 104 to be selected by
the user 102 as the input objects 118 into the input window 116 of the host application
110. In addition, one or more applications 124 may be associated with the IME 106 to
provide extended functionality such as additional candidates to the IME 106. The one or
more associated applications 124 may be selected by the user 102 from an application
store (not shown in FIG. 1) that includes a plurality of applications. Alternatively, the
one or more applications 124 may be pre-installed with the IME 106 at the client device
112.

[0038] In the example of FIGI1, the associated applications 124 include a
calculator application 126, a map application 128, and a weather application 130. Each
of the IME 106 and the applications 124 may be implemented in a client-server

architecture in which some components are located at the client device 112 and some
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components are located at a server 132 that communicates with the client device 112
through a network 134. The network 134 may be an intranet or Internet. In the
example of FIG. 1, the calculator application 126 resides at the client device 112 while
the IME 106, the map application 128, and the weather application 130 have
components residing at both the client device 112 and the server 132.

[0039] The user 102 inputs the query 122 into the user interface 104 of the IME
106 by using any inputting technique. The query 122 may be any kind of inputs, such as
text, multimedia, or audio input by the user 102. For example, the query 122 may
represent a series of initial characters, an abbreviation, a spelling, and/or a translation
of the text candidates 136. In the example of FIG 1, the query 122 is an English
character string, “sanlitun,” which represents a spelling or pronunciation of the Chinese
characters “=2.”

[0040] The IME 106 collects one or more parameters relating to the input from the
user 102 and selects at least one of the associated applications 124 to provide one or
more candidates to the user 102 based on the one or more parameters.

[0041] For example, the one or more parameters may include the query 122 and a
scenario of the user input. The scenario of the user inputs may include a scenario of the
host application 110, i.e. chatting in FIG. 1. The one or more parameters may also
include a context of the input of the user 102, such as the previous inputs made by the
user 102 and the opposing party “Jack” at the user interface of the host application 110.
In the example of FIG. 1, the IME 106 may capture the objects 108 that are already input
into the chatting window 114 of the host application 110, the input objects 118 at the
input window 116 of the host application 110, or both, to obtain the context of the input.
[0042] The one or more parameters may also include a language mode, e.g.,
English or Chinese, to indicate the language of the user input. For example, if the
language mode is simplified Chinese, the selection and ranking priority has a preference

to simplified Chinese characters, a preference of expression style under simplified
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Chinese, or a preference to a data source from a webpage having simplified Chinese
characters. In contrast, if the language mode is traditional Chinese, the selection and
ranking priority has a preference to traditional Chinese characters, a preference of
expression style under traditional Chinese, or a preference to a data source from
webpages having traditional Chinese characters.

[0043] The one or more parameters may further include a previous use history of
the host application, such as a chatting history when the host application 110 is a chatting
application.

[0044] The IME 106 may calculate scores for some or all of the applications 124
and rank them based on at least one of the one or more parameters. The IME 106 may
select one or more applications from the applications 124 that have scores higher than a
score threshold and/or rankings higher than a ranking threshold to provide one or more
candidates to the user 102.

[0045] The selected application may further identify or generate the one or more
candidates to the user 102. In other words, the candidates may be provided by one or
more engines called by the IME 106, one or more selected applications from the
applications 124, or both. The selection and ranking of the candidates by the IME 106
and/or the selected application may also be based on the relevancies of the candidates to
the one or more collected parameters. For example, a text candidate or rich candidate
with higher relativity with the scenario of the host application 110 may be ranked with a
higher priority than other candidates in the text candidates 136 and/or the rich candidates
138 to be presented to the user 102

[0046] The candidates presented at the user interface 104 of the IME 106 may
include one or more text candidates 136, one or more rich candidates 138, and/or one or
more informative candidates 140. The user 102 may select one or more candidates from
the text candidates 136 and/or the rich candidates 138 as the input objects 118 to be input

into the input window 116 of the host application 110.
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[0047] The text candidates 136 may be any kind of text such as Latin characters
(e.g. English), non-Latin characters (e.g. Chinese), symbols, numbers, or a mix of
different kinds of texts. The query 122 and the text candidates 136 may be the same
language or different languages.

[0048] The rich candidates 138 may include pictures, maps, videos, and/or other
forms of representations in addition to text that provide supplemental information to the
user 102 in addition to the text candidates 136.

[0049] The informative candidates 140 are used to illustrate or provide
information of the query 122, a text candidate 136, or a rich candidate 138. For example,
the user 102 may use the input technique such as the mouse to point to a respective text
candidate 136 or rich candidate 138 to show that the user 102 wants to know more
information associated with such candidate. Then the IME 106 and/or a selected
application may present the informative candidate 140 to the user. In some examples, if
the user 102 is interested in learning information associated with some contents such as
words or multimedia within the informative candidate 140, the user 102 may continue to
point to such contents to obtain another informative candidate (not shown in FIG 1) to
illustrate the informative candidate 140.

[0050] As the informative candidates 140 are for illustration purpose, they usually
cannot be directly selected by the user 102 as the input objects 118. However, in some
examples, the user 102 may still select and insert them as the input objects. For example,
the user 102 may copy contents of the informative candidates 140 and paste them into
the user interface of the host application 110 as the input objects 118.

[0051] In the example of FIG. 1, based on the collected parameters such as the
context of the user input including the input objects 118 “Meet me at,” the IME 106 may
determine that the query 122 “sanlitun” refers to a location and the map application 128
has the highest relativity score among the applications 124. The IME 106 selects the

map application 128 from the associated applications 124 to provide extended
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functionalities including additional candidates. The map application 128 may call its
client components or server components or call web services to provide candidates based
on the query 122 “sanlitun” and one or more other parameters. For example, the map
application 128 may call a web service with an engine tuned to map functionality to
search “sanlitun.” The web service may be a search engine that is tuned to map
searching. In another example, the map application 128 may also use one or more text
candidates 136 such as “— H.1%” as the query or even one or more rich candidates 138
(not shown) as the search term.

[0052] In the example of FIG. 1, the text candidates 136 include a first text
candidate “= 2 ™, ” a second text candidate “= 2 ™ village,” and a third text
candidate “= 2 #HME,” which means “sanlitun bar” in English. The text candidates
136, for example, may be provided by the engine of the IME 106 based on the query 122
and the language mode of the IME for the query 122 and/or some other parameters.
Alternatively, the text candidates 136 may be provided by a text candidate application
(not shown in FIG. 1) that overrides the functions of the IME 106 to provide the text
candidates 136. The ranking of the three text candidates in the text candidates 136 is
based on their relativities to the collected one or more parameters. As the language
mode in the example of FIG. 1 is simplified Chinese, the provided text candidates 136
are mainly Chinese characters although there still might be some English characters,
such as the “village” in the second text candidate.

[0053] In the example of FIG. 1, the selected application, i.e., the map application
128, provides the rich candidate 138, i.e., a map “=2#.” The map application 128,
based on the query 122 and/or other parameters, generates or identifies a map of “—H
15" Based on some other parameters such as the context of the user input, the map
application 128 may further generate another map showing a route from a current
location of the user 102 and/or “Jack,” the other person who is communicating with the

user 102 through the host application 110, to “=2 " (not shown in FIG.1).
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[0054] After the candidates are generated, identified, and ranked by the IME 106
and/or the selected applications, the IME 106 displays them through the user interface
104 to the user 102 in a format suitable to the type of the candidate.

[0055] In the example of FIG. 1, the user interface 104 of the IME 106 may
include a composition window 142 to receive and present the query 122, a text candidate
window 144 to display the text candidates 136, and a rich candidate window 146 to
display the rich candidates 138. The text candidate window 144 and/or the rich
candidate window 146 may appear concurrently with the composition window 120.
Alternatively, the text candidate window 144 and/or the rich candidate window 146 may
present only when there are corresponding text candidates 136 or rich candidates 138
available.

[0056] The user interface 104 of the IME 106 may further include an informative
candidate window 148 to display the informative candidate 140. In the example of FIG
1, when the user 102 identifies a point of interest 150, such as a restaurant, on the rich
candidate 138, i.e., the map of “=E ™ ” the IME 106 may display the informative
candidate 140 associated with the point of interest 150 such as an address and operation
hours of the restaurant, i.e., “TAREE 1 5. . B BtAE: 10:00 am — 10:00 pm” which
means “No. 1, Gongti Road ... Business hours: 10:00 am — 10:00 pm” in English in the
informative candidate window 148.

[0057] In addition to the approach that the IME 106 automatically selects one or
more applications from the applications 124, the user 102 may directly select and launch
one or more applications from the applications 124. For example, the IME 106 may
provide an interface (not shown in FIG 1) to the user 102 to directly select and launch
one or more applications from the applications 124. In the example of FIG. 1, the user
102 directly selects the weather application 130 from the interface provided by the IME

as the user 102 may want to know weather information. The launched weather
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application 130 may be presented at the user interface of the client device 112 in a stand-
alone interface separate and independent from the user interface 104 of the IME 106.
[0058] In the example of FIG 1, the launched weather application 130 may
include a query window 152 and a display window 154. The query window 152
receives a query 156 which may be the same or different from the query 122. For
example, the IME 106 may automatically send a copy of the query 122 to the query
window 152 as the query 156. Alternatively, as shown in FIG. 1, the user 102 may
directly input the query 156 or use IME 106 to input the query 156 into the query
window 152. In the illustrated example, in query window 152, query 156 “=2 >
represents the Chinese character of “sanlitun.” The display window 154 displays one or
more candidates 158 provided by the weather application 130 based on the query 156
and/or some other collected parameters, such as the scenario of the host application 110,
the context of the user input, etc.

[0059] In the example of FIG 1, the candidates 158 provided by the weather
application 130 may include current weather and weather forecast of the location
represented by “= 2B, e.g. “HIESIR 23 C ... S¥&F=,” which means “current
temperature 23 Celsius ... tonight cloudy” in English. The weather application 130
takes into account the parameter of a language mode, for example, simplified Chinese,
and presents the candidates 158 not only in simplified Chinese characters but also in
expression styles preferred in simplified Chinese. For instance, Celsius instead of
Fahrenheit is the preferred expression for temperature under simplified Chinese. The
weather application 130 also takes into account the parameter of context of the user input,
e.g., based on the input objects “meet me at,” the weather application 130 predicts that
the user 102 would like to know the weather forecast and provides “tonight cloudy”
information in the candidates 158. The user 102 may view the candidates 158 as an
additional information source or may select one or more candidates 158 as the input

objects 118 to be input into the user interface of the host application 110.
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[0060] When the user 102 points to the query 152 or the candidates 158, another
informative candidate (not shown in FIG. 1), if available, may also be presented to the
user 102 in another informative candidate window (not shown).

[0061] Example methods and computing systems for performing techniques
described herein are discussed in detail below. The IME 106 in FIG. 1 may use, but is
not limited to, the techniques described below to implement its functionalities. The
techniques by reference to each figure described herein may be independent from or
combinable with the techniques discussed under other figures. These example methods
can be described in the general context of computer executable instructions. Generally,
computer executable instructions can include routines, programs, objects, components,
data structures, procedures, modules, functions, and the like that perform particular
functions or implement particular abstract data types. The methods can also be practiced
in a distributed computing environment where functions are performed by remote
processing devices that are linked through a communication network or a
communication cloud. In a distributed computing environment, computer executable
instructions may be located both in local and remote memories.

[0062] The example methods are sometimes illustrated as a collection of blocks in
a logical flow graph representing a sequence of operations that can be implemented in
hardware, software, firmware, or a combination thereof. The order in which the methods
are described is not intended to be construed as a limitation, and any number of the
described method blocks can be combined in any order to implement the methods, or
alternate methods. Additionally, individual operations may be omitted from the methods
without departing from the spirit and scope of the subject matter described herein. In the
context of software, the blocks represent computer executable instructions that, when

executed by one or more processors, perform the recited operations.

Example Techniques for Providing Candidates
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[0063] FIG 2 illustrates a flowchart of example method 200 for providing one or
more candidates to a user. At 202, the IME collects one or more parameters relating to
the user input. In an example implementation, the IME has multiple runtime states.
Operations at 202 correspond to a query state of the IME during which a computing
system of the IME listens to input by the user, captures the input, prepares an
enhanced query of the input including the one or more collected parameters, and
sends the enhanced query for further processing. The one or more parameters, for
example, may include the query input by the user, the scenario of the user input such as
the scenario of the host application, a context of the user input, and/or a language mode.
There are various alternatives to prepare the enhanced query for further processing. In
one example, the IME may pre-select one or more qualified applications in an ordered
list that are qualified to be activated to process the enhanced query in the query state and
further choose one or more applications from the qualified applications in a service state
which is described in detail below. The ordered list may be called contender’s vector as
each of the qualification applications acts as a contender.

[0064] In another example, in the query state, the IME collects the multiple
parameters without pre-selecting an application and chooses the one or more
applications from a plurality of applications in the service state.

[0065] In the example of FIG. 1, the IME 106 may identify the host application
110 that receives the input objects 118 among multiple computer applications opened at
the interface of the client device 110. The IME 106 may, for example, check the input
indication 120 to identify the host application 110. After identification of the host
application 110 to receive the input objects 118, the IME may collect data relating to the
scenario of the host application 110, such as the name and version of the host application
110. In the example of FIG 1, for instance, the name of the host application 110 is
Microsoft MSN®, and the version of the host application 110 is MSN Messenger 7.5 for

Windows XP®. The IME 106 may compare the name of the host application 110 to a
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local or remote database to determine that the host application 110, i.e., Microsoft
MSN®, is a chatting application. For example, the name of the computer application
may be compared to a list of scenarios. The list of scenarios stores the corresponding
relationships between the computer applications and scenarios. For instance, the list
may indicate that the computer application Microsoft MSN® corresponds to the scenario
of chatting, and the computer application Microsoft Word® corresponds to the scenario
of document editing. Such a list of scenarios may be updated periodically to include the
corresponding relationships with new computer applications and to update the
corresponding relationships.

[0066] The IME 106 may also capture current contents displayed at the user
interface of the host application 110, such as the objects 108 in the chatting window 114
and the input objects 118 at the input window 116. For example, the IME 106 may use
screen pixel information based on visual understanding techniques such as OCR to
identify the displayed contents. In the example of FIG.1, the IME 106 may capture the
chatting displayed at the interface of the host application 110, such as the input objects
108 “Jack, where are you? Me: I am home now. Jack: where to go tonight?”

[0067] The IME 106 may also collect a previous user history of using the host
application 110. Such user history may be stored locally or remotely, and may be helpful
to analyze the context of the recent inputs. For example, when the host application 110
is Microsoft MSN®, the user history may be a chatting history of the user.

[0068] The contents displayed at the user interface of the host application 110 and
the previous user history may also be used to identify the scenario of the host application
110. For example, based on the context of the contents displayed at the user interface of
the host application 110, the IME may determine that it is a scenario of chatting based on
a pattern of chatting identified from the objects 108 in the chat window 114.

[0069] At 204, the IME sclects one or more applications from a plurality of

applications to provide candidates based on the collected parameters. Operations at 204
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may correspond to a service state of the IME during which the computing system of
the IME receives the enhanced query including multiple parameters relating to the
user input, processes the enhanced query, selects one or more engines from the
applications and/or the engines of the IME to provide candidates, processes candidate
responses from the selected one or more engines, packages the candidate responses
from the selected engines, and returns the responses into a proper form to be
processed at a display state which is described in detail below.

[0070] In the example of FIG. 1, the IME 106 may calculate scores of some or all
of the applications 124 and rank them based on at least one of the one or more
parameters. The IME 106 may select one or more applications from the applications 124
that have scores higher than a threshold or rankings higher than a threshold to provide
one or more candidates to the user 102. The selected application may identify or
generate the one or more candidates by using the query 122 and/or some other
parameters. In one example, the IME may be restrained to select one application with a
highest score or ranking to provide candidates. In case there are multiple particular
applications having the same highest score or ranking, a server component of the IME
may make a decision based on factors outside control of the multiple applications. For
instance, the IME may analyze other users’ selections under the same or similar
scenarios to make the selection.

[0071] Some of the selected applications may be already associated with the IME,
such as the associated applications 124 in FIG 1. In some other examples, some of the
selected applications may not have been associated with the IME. The IME may prompt
a message at the user interface of the IME to request the user to install a particular
application or may automatically install such application. The IME may also check a
version number of the application to determine whether it is supported at a particular

client component of the IME. If it is not supported, the IME may prompt another
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message at the user interface of the IME to request the user to update the client
component or may automatically update the client component of the IME.

[0072] At 206, the IME displays the one or more candidates using the user
interface of the IME. Operations at 206 correspond to a display state of the IME during
which the computing system of the IME receives the resulting response from the
service state, preprocesses, displays the resulting response, and listens and responds to
a user interaction at a user interface of the IME. There are various techniques to
display the candidates.

[0073] For example, the IME may have a text candidate window to display text
candidates, a rich candidate window to display rich candidates, and an informative
candidate window to display informative candidates. The IME may present the text
candidate window and/or the rich candidate window when there are corresponding text
candidates and/or rich candidates. In another example, the IME may present the text
candidate window and the rich candidate window even when there are no corresponding
text candidates and/or rich candidates.

[0074] The IME may present the informative candidate window to display the
informative candidate associated with a respective candidate when receiving an
indication that the user is interested in learning more about the respective candidate.
Alternatively, such informative candidate window may automatically present with the
respective candidate when there is a corresponding informative candidate associated
with the respective candidate, regardless of whether the user points to the respective
candidate. For example, the informative candidate window and/or the respective
candidate may be translucent and the informative candidate window may be displayed in
close proximity to the respective candidate.

[0075] In one example, the user interface of the IME provides one text candidate
window, one rich candidate window, and/or one informative candidate window. The

IME receives the text candidates from different selected applications and/or its own
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engine, ranks them based on the one or more collected parameters, and displays them in
one text candidate window. Similarly, the IME receives the rich candidates from
different selected applications and/or its own engine, ranks them based on the one or
more collected parameters, and displays them in one rich candidate window. In another
example, each of the applications may have its own text candidate window, rich
candidate window, and/or informative candidate window. The candidates provided by a
particular application are also ranked by the particular application and displayed in the
corresponding candidate window.

[0076] There are various presentation styles, such as skins, applicable to the
display of candidates described herein. In one example, the IME may provide a uniform
presentation style to the applications. In another example, each of the selected
applications and/or the IME may have separate and independent presentation styles, such
as skins, to display their generated or identified candidates in the display windows
respectively. For example, the IME and the applications may have separate display
windows such as text candidate windows, rich candidate windows, or informative
candidate windows to display their corresponding candidates. For instance, the rich
candidate window 146 displays the rich candidates 138 provided by the map application
128. The presentation style, such as a skin, of the rich candidate window 146 may be
different from the text candidate window 144 that displays the text candidates 136
provided by another application or the IME 106. For another instance, the presentation
style of the candidate window 154 of the weather application 130 launched by the user
102 in a stand-alone window may be different from that of the text candidate window
144 and the rich candidate window 146 at the user interface 104 of the IME 106. The
IME may further provide an interface to the user to select different presentation styles
such as different skins for different applications. The user may choose different

available skins for the IME and the applications respectively.
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[0077] At 208, the IME receives an indication that the user has selected one or
more candidates from the displayed candidates, and inserts the selected candidates into
the user interface of the host application. Operations at 208 correspond to an insertion
state of the IME during which the computing system of the IME makes an insertion
request into the host application after receiving a user interaction at the display state. For
example, the IME may check the forms or formats supported by the host application, and

format the selected candidates in an optimal format supported by the host application.

Example Application Store

[0078] FIG 3 illustrates an example application store from which the user may
select one or more applications to be associated with the IME. A graphic user interface
(GUI) of an application store 302 is presented at a user interface of a client device 304.
The applications 124 in FIG. 1 may be selected from the GUI of the application store 302
as presented herein.

[0079] In the example of FIG. 3, the application store 302 may be part of an input
method editor (IME) 306 and can be launched from a user interface of the IME 306.
Alternatively, the application store may be an application independent from the IME 306.
[0080] The GUI of the application store 302 includes one or more icons and each
of the icons represents a respective application that is available to the user for selection.
Some of the applications may be already available at the client device 304. For example,
one or more applications are already pre-installed at the IME 306 and do not require a
user selection. For another example, some applications may reside at a remote server.
The user selects an icon representing his’her desired application to download the
application or its client component from a server. In the example of FIG. 3, the IME 306
may download the selected applications from a server 308 that is connected with the
client device 304 through a network 310. The server 308 may host both server

components of the IME 306 and the plurality of applications available through the
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application store. In another example, each respective application may be hosted by a
different server and thus the IME 306 may download applications from different servers
where the corresponding applications reside.

[0081] In the example of FIG. 3, the GUI of the application store 302 lists a
plurality of applications including a map application icon 312, a weather application icon
314, a calculator application icon 316, an address book application icon 318, an
astrology application icon 320, and a game application icon 322.

[0082] After the user selects his/her desired application icons, such as the map
application icon 312, the weather application icon 314, and the calculator application
icon 316 in FIG 3, at the GUI of the application store 302, one-by-one or in a batch,
applications represented by such selected icons, i.e., a map application 324, a weather
application 326, and a calculator application 328, are installed at the client device 304. If
the selected applications utilize a client-server structure, the client components of the
applications are downloaded from the server 308 while the server components (not
shown in FIG. 3) still remain at the server 308.

[0083] In the example of FIG. 3, the IME 306 may have an installer 330 to manage
downloading and installing the selected applications. For example, the installer 330 may
download a zipped file of respective particular application from the server 308, and
unzip the zipped file in a designated category of memory at the client device 304.

[0084] In one example, as shown in FIG 1, the client components of the
applications may be installed together with or as part of the client component of the IME
306 at the client device 304. Alternatively, the client components of the applications and
the client component of the IME may be installed as independent entities at the client
device. Similarly, the server components of the application may be installed together
with or as part of the server component of the IME. Alternatively, the server
components of the applications and the server component of the IME may be

independent entities at the server or reside at different servers.



WO 2014/000143 PCT/CN2012/077436
24

[0085] Some of the applications may be domestic or online service, such as Bing®
map, that do not require a registration of the user to use. Some of the applications may
be domestic or online services that require the registrations of the user to use, or that
require the registration of the user to provide more functionality based on prior saved
user preferences, historic data, etc. The IME 306 or the application may pre-store the

authentication credentials of the user to log onto and use such services.

Example Manifest File Describing Application Characteristics

[0086] Various application configurations may be installed at the IME. In one
example, some applications are installed at the IME in an executable file format. In
another example, the IME may use a file in a form of declarative markup language, such
as the Extensible Markup Language (XML), to describe one or more characteristics of
the one or more applications associated with the IME. The markup language file is
human-readable and ecditable, and is called a manifest or manifest file herein. The
manifest file is a self-describing document. It is the starting point when loading a
respective application, and is interpreted by the computing system of the IME at the
client device and/or the server in a declarative way to enable application behaviors. It
is also used to automatically expose configuration information about the respective
application. The manifest file may reside at both the client and the server components
of the computing system of the IME.

[0087] The manifest file may include a manifest schema and a manifest. The
manifest schema, which is in the form of declarative markup language, describes the
manifest features supported by the computing system of the IME. The manifest
describes a particular application. The features in the manifest for the particular
application shall comply with the specification in the manifest schema. The manifest
for the particular application may be an independent file from the manifest schema.

Alternatively, the manifests for different applications and the manifest schema may be
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combined in one manifest file. The manifest schema may expose enumerations for
supported scenarios. An application developer of the applications may refer to the
manifest schema as a baseline reference to the current capability of the computing
system of the IME.

[0088] FIG. 4 illustrates an example manifest schema 400. The manifest schema
400 includes a version 402 such as a version number and various elements 404 that
act as templates to stipulate specifications that the manifest for a particular application
shall comply with. The various attributes in the manifest file for a particular
application enable the characteristics of the particular application during its runtime
states at the IME. The elements 404 include various required elements 406 that the
manifest for each application associated with the IME shall have and optional
clements 408 that the manifest for each application associated with the IME may
optionally have.

[0089] In the example of FIG. 4, the required elements 406 include an identity
element 410, a running qualification element 412, a selection probability element 414, an
engine element 416, a display element 418, and an insertion element 420. The optional
elements 408 include an advanced query element 422, an informative candidate element
424, and an IME access control element 426. In different manifest schemas, the number
and types of required elements and the optional elements may be different and some
elements may be the required elements in one example and the optional elements in
another example.

[0090] The version 402 describes a current version of the manifest schema 400.
For example, the manifest schema 400 may reside at a server of the computing system
of the IME. A client device of the computing system of the IME may have a local
manifest schema previously downloaded from the server.

[0091] As the manifest schema defines the specifications of the applications

supported by the computing system of the IME, the computing system of the IME
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checks whether the version of the local manifest matches the version of the manifest
schema 400 stored at the server. If the two versions of the manifest schema at the client
device and server do not match, the computing system of the IME updates the local
manifest schema to the latest version and/or checks whether the two versions are
compatible. If the versions of the manifest schema at the client device and the server do
not match and are incompatible, the computing system of the IME may disable the IME
or request the user to install the IME with the latest version of manifest schema.

[0092] For example, if the versions of the manifest schema at the client device
and the server do not match, the computing system of the IME checks whether the
client component of the IME has been updated but the local manifest schema is not
updated. If it is determined that the client component of the IME has been updated
but the local manifest schema is not updated, the computing system of the IME
updates the local manifest schema to the latest version of the manifest schema 400.
For example, the client component of the IME checks an update element in the local
manifest schema. If the update exists, the IME may prompt the user to download the
latest version of the manifest schema 400 or the manifest schema 400 may be
automatically downloaded from the server to the client depending on attributes in the
update element. Optionally, the manifest schema 400 may be downloaded or installed
in the background.

[0093] If the latest version of the manifest schema supported by the client
component of the IME is downloaded and installed and it still does not match the
server version of the manifest schema 400, it is possible that an updated version of the
client component of the IME exists and the computing system of the IME will check
for the latest version of the client component of the IME, and if such version exists, it
will prompt the user to update the client component of the IME to support the

manifest schema 400.
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[0094] The various elements 404 as shown in FIG. 4 are root level elements of
the manifest schema 400. Each element may have one or more sub-elements, which
are not described in detail below. In the example of FIG. 4, the identity element 410 is
a required element that describes an identity of a respective application. The running
qualification element 412 is a required element that declares one or more conditions
when the respective application is qualified to run or should be considered for
activation.

[0095] The selection probability element 414 is a required element that provides a
probability under what combination of parameters such as input and context conditions
should the respective application be considered a contender for servicing. Particularly, it
may declare or calculate “scores” for different types of input and context. In short, it has
a language for leveraging semantic labeling and also regular expressions.

[0096] The engine element 416 is a required element that declares whether the
engine of the application is located at the client device, the server, or both. If the engine
is at the local device, the engine element 416 may further declare the “hooks” needed
and capabilities required, for example, for storage and network access. The engine of a
respective application provides the candidates based on the collected one or more
parameters by the IME and/or the respective application.

[0097] The display eclement 418 is a required element that declares how the
computing system of the IME will display this particular application. It takes into
consideration scenarios of different host applications and describes how to transform the
presentation according to the scenarios. In this way, the host application may have
influence on how candidates are displayed.

[0098] The insertion element 420 is a required element that declares how to
transform the data from the chosen candidate into a form the host application can accept
and declares whether the candidate can be transformed “optimally” into the host

application according to the scenario. For example, an email candidate might be
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transformed into a special email link in an email program, or plain text in a simple note
taking program.

[0099] The advanced query element 422 is an optional eclement that declares
certain kinds of additions needed to enhance the query that would be formed if the
particular application is a contender for servicing.  For example, the local text
candidates generated by the IME could be sent for servicing, as well as some of the
context, e.g. the left n-grams or the previously written M characters of text in the queries
of the IME or the host application. The n-gram is a contiguous sequence of n items from
a given sequence of text, where n and M can be any integer and be stipulated in the
advanced query element 422.

[0100] The informative candidate element 424 is an optional display element
related to the informative candidate which is also referred to as tooltip herein. It declares
how to render a special tooltip for the candidates generated by the particular application.
For example, it provides a way for the user to obtain information about a candidate on
mouse hover or keyboard shortcut indicated by the user.

[0101] The IME access control element 426 is an optional element that declares
whether the application requires lower level scripting capability. For example, the IME
access control element 426 may point to a JScript file within an application package and
a callback function so that it can be activated. JScript is Microsoft®'s implementation of
the script language that is used in Microsoft®'s Internet Explorer®. JScrpt is just an
example here. Any other script language file such as JavaScript ActionScript may also
be used.

[0102] Because the IME access control element 426 may allow modification of
any part of the IME, only one application with enabled characteristics under the IME
access control element 426 may be loaded at any time, and the IME, based on the IME
access control element 426. will alert the user that the particular application requires

special permission. The usefulness of this element is typically seen in enterprises which
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need additional augmentation of the IME for IT needs, such as universal deployment,
overwriting, or prohibiting an individual configuration of the particular application or the
IME for security reasons.

[0103] An example manifest schema is shown below in Table 1 Example
Manifest Schema Implementation. In Table 1, the identity element 410 is named
“Identity,” the running qualification element 412 is named “WhenRun,” the selection
probability element 414 is named “LikelihoodQuickCheck,” the engine element 416 is
named “Engine,” the display element 418 is named “Display,” the insertion element 420
1s named “Insertion,” the advanced query element 422 is named “QueryAugmentation,”
the informative candidate element 424 is named “Tooltip,” and the IME access control
element 426 is named “CustomScript.” Table 1 shows that the example manifest
schema provides the templates for different elements and their corresponding sub-
elements and attributes that the respective application shall have or support.

Table 1 Example Manifest Schema Implementation

<?xml version="1.0" encoding="utf-8"?>

<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
targetNamespace="http://schemas.microsoft.com/ime/extensions/1.0"
xmlns:xs="http:// www.w3.0org/2001/XMLSchema">

<xs:element name="ImeExtension">
<xs:complexType>
<xs:sequence>
<xs:element name="Identity">
<xs:complexType>
<xs:sequence>
<xs:element name="Uid" type="xs:string" />
<xs:element name="Name" type="xs:string" />
<xs:element name="Version" type="xs:string" />
<xs:element name="Description" type="xs:string" />
<xs:element name="Author" type="xs:string" />
<xs:element name="Icon" type="xs:string" />
<xs:element name="HelpUri" type="xs:string" />
<xs:element name="Languages">
<xs:complexType>
<xs:attribute name="L1" type="xs:string" use="required" />
<xs:attribute name="L2" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
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</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="WhenRun">
<xs:complexType>
<xs:sequence>
<xs:element name="LangMode" type="xs:string" />
<xs:element name="CharCountMin" type="xs:unsignedByte" />
<xs:element name="ResponseWait" type="xs:unsignedShort" />
<xs:element name="ScenarioTypes" type="xs:string" />
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="LikelihoodQuickCheck">
<xs:complexType>
<xs:sequence>
<xs:element maxOccurs="unbounded" name="InputMatch">
<xs:complexType>
<xs:attribute name="score" type="xs:unsignedByte" use="required" />
<xs:attribute name="lexiconTag" type="xs:string" use="optional" />
<xs:attribute name="regex" type="xs:string" use="optional" />
</xs:complexType>
</xs:element>
<xs:element name="ContextMatch">
<xs:complexType>
<xs:attribute name="score" type="xs:unsignedByte" use="required" />
<xs:attribute name="regex" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Engine">
<xs:complexType>
<xs:sequence minOccurs="0">
<xs:element maxOccurs="unbounded" name="RegisterLocalEngineEvent">
<xs:complexType>
<xs:attribute name
<xs:attribute name="callback" type="xs:string" use
</xs:complexType>
</xs:element>
<xs:element name="AllowLocalEngineStorage">
<xs:complexType>
<xs:attribute name="maxSizeKb" type="xs:unsignedShort"
use="required" />
</xs:complexType>
</xs:element>
<xs:element maxOccurs="unbounded"
name="AllowLocalEngineWebService">
<xs:complexType>
<xs:attribute name

—n

name" type="xs:string" use="required" />
="required" />

_n

_n

uri” type="xs:string" use="required" />
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_n

<xs:attribute name
use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="provider" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
<xs:element name="Display">
<xs:complexType>
<xs:attribute name="target" type="xs:string" use="required" />
<xs:attribute name="xslt" type="xs:string" use="required" />
<xs:attribute name="homeUri" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
<xs:element name="Tooltip">
<xs:complexType>
<xs:attribute name="provider" type="xs:string" use="required" />
<xs:attribute name="xslt" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
<xs:element name="Insertion">
<xs:complexType>
<xs:sequence>
<xs:element maxOccurs="unbounded" name="Scenario">
<xs:complexType>
<xs:attribute name="name" type="xs:string" use="required" />
<xs:attribute name="xslt" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="defaultXslt" type
</xs:complexType>
</xs:element>
<xs:element name="CustomScript">
<xs:complexType>
<xs:attribute name="script" type="xs:string" use="required" />
<xs:attribute name="callback" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

maxTimesPerDay" type="xs:unsignedByte"

_n

_n

xs:string" use="required" />
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[0104] Based on the manifest schema, a manifest for an example map application
is shown below in Table 2. The example map application is capable to provide and
present a map as a rich candidate. Table 2 shows that the manifest follows the
template and specification in the manifest schema and provides detailed attribute data
of different elements for the particular map application.

Table 2 Manifest for Example Map Application

<?xml version="1.0" encoding="utf-8"?>
<ImeExtension xmIns="http://schemas.microsoft.com/ime/extensions/1.0">
<Identity>
<Uid>{F5EC7721-3614-4CD4-8370-979166CB4CDC} </Uid>
<Name>Bing Maps</Name>
<Version>1.0.0.2</Version>
<Languages L1="zh-CN" L2="en-US"/>
</Identity>
<WhenRun>
<LangMode>zh-CN</LangMode>
<CharCountMin>2</CharCountMin>
<ResponseWait>1500</ResponseWait>
<ScenarioTypes>Chat|Email </ScenarioTypes>
</WhenRun>
<LikelihoodQuickCheck>
<InputMatch score="90" lexiconTag="place"/>
<InputMatch score="80" regex="road"/>
<ContextMatch score="66" regex="there|at"/>
</LikelihoodQuickCheck>
<QueryAugmentation>
<Context length="15"/>
<TextCandidates length="3"/>
</QueryAugmentation>
<Engine target="Remote"/>
<Display target="RichWindow" xslt="metro.xsl"/>
<Insertion defaultXslt="default plaintxt insert.xsl">
<Scenario name="MESSENGER CHATBOX*"
xslt="Messenger chatbox_insert.xsl"/>
<Scenario name="DEFAULT HTML" xslt="default html insert.xsl"/>
</Insertion>
</ImeExtension>

_n

[0105] The IME may also provide a mechanism through which the associated
applications may fully leverage functionality provided by the IME and may even modify

the IME. The IME access control element 426, as shown in FIG. 4, is typically used
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by the developer for a group such as an enterprise, which needs additional
augmentation of the IME. For example, an IT administrator may modify the IME to
meet needs of a group of persons or policies of the enterprise and deploy the modified
IME within the group.

[0106] The CustomScript element in Table 1 and Table 2 is a specific instance
of the IME access control element 426. For example, the CustomScript element in the
manifest declares lower level scripting capability for a respective application. For
example, because the CustomScript element can be called to modify any part of the
IME, only one application with enabled CustomScript functionalities may be loaded
at any time, as two applications both with enabled CustomScript functions running
may conflict with each other and compete for resources.

[0107] The CustomScript element provides a powerful technique for leveraging
the functionalities of the IME but also raises a security concern. Thus, when the
respective application is installed, the computing system may also warn and alert the
user that the application requires special permission. In addition, the user may have to
be identified as having privilege to install the application whose manifest has the
CustomScript element. For example, the user may be prompted to agree to the
installation in an administrator mode instead of as a guest under the Microsoft
Windows® operating system.

[0108] To define a CustomScript, the clements required are Identity and
CustomScript in the manifest. For example, the CustomScript may point to a Jscript
file in the CustomScript folder of the application package and a callback string to
point to the main function of the script. Table 3 illustrates an example manifest for
IME access control including the CustomScript element.

Table 3 Example Manifest for IME Access Control

<?xml version="1.0" encoding="utf-8"?>
<ImeExtension xmlns="http://schemas.microsoft.com/ime/extensions/1.0">
<Identity>
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<Uid>{35C4CECI1-895E-4141-B7A1-D943C2921E96 } </Uid>
<Name>Contoso IT Customized IME</Name>
<Version>1.0.0.3</Version>
<Description>Optimized IME for the enterprise at Contoso corp.</Description>
<Author>Contoso Corporation</Author>
<Icon>icon.png</Icon>
<HelpUri>http://sharepoint/itgroup/ime/corp _customized</HelpUri>
</Identity>
<CustomScript script="contosoime.js" callback="contosoinit"/>
</ImeExtension>

[0109] In an example implementation, the script-enabled IME based on the IME
access control element 426, may be built on Object Linking and Embedding (OLE)
Automation (““Automation”) technology when used in the Microsoft Windows®
operating system. Automation is based on Component Object Model (“COM”) and
is an inter-process communication technology that enables one application to gain
access to the exposed functionality of another. In the scenario of the example
implementation, one application could have a CustomScript and the other application
is the IME with core components, which the script needs access to. To enable the
communication between IME components that, for example, may be written in C++
and JScript language, the IME components may implement an IDispatch interface.
Considering the interoperation between C++ and JScript language involves argument
checking, error handling etc., the computing system may implement a dependent
class to act as a proxy between the IME core component and the script language. An
example flow is as follows: (1) an end-user starts the IME; (2) the IME initializes the
script host; (3) the script host loads and parses the Jscript file; and (4) the
programming logic of the Jscript file does not directly access the IME core
components, but rather a proxy layer. A user uses IME and the IME core initializes
the script host, which loads and parses the JS file, and the JS file manipulates the
IME core through a script host by ImeRoot, which acts as the proxy. Through this

proxy, major functions of the IME are exposed. The script is an interpreted language
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so “script host” is needed to parse and run the script and the script operates the IME
through the script host.

[0110] FIG 5 illustrates an example application package format 500 of a particular
application to be installed at the client device and/or the server of the computing system
of the IME. An application package 502 includes a manifest 504 and one or more parts
506. The manifest 504, as shown above, may be in a form of declarative markup
language such as XML to serve as a self describing file. The parts 506 may include one
or more sub-folders under the application package 502. Each sub-folder may correspond
to an element stated in the manifest 504. In the example of FIG. 5, the parts 506 include
a display sub-folder 508, an insertion sub-folder 510, an informative candidate sub-
folder 512, an engine sub-folder 514, and an IME access control sub-folder 516.

[0111] The application package format 500 may be based on open standards and
can therefore be examined on any operating system and without special interpretation by
any particular product. The application package format 500 may use zip packaging (zlib)
and XML formats. The additional parts 506 map semantically to the runtime states
described above, and may also contain open format files, such as HTML, CSS, Jscript,
Png, XSLT, etc.

[0112] For example, the sub-folders of the parts 506 may be optional as they are
only required if they are referenced in the manifest 504. Binary files
(excluding .png, .gif, .jpg) such as .dll and lexicon binaries are typically only allowed in
the engine sub-folder 514. In one example, only files may be added to the application
package 502, except for the parts 506. The intention of restricting what can be added is
to make the package format 500 more efficient, reliable, and secure.
The package format 500 is efficient as the format is as flat as possible and so sub-paths
do not need to be enumerated or searched. The format is reliable as the format strives to

avoid as much as possible unnecessary complexity which often carries bugs. The format
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is secure as potentially malicious or otherwise hidden payload cannot be buried within a
folder hierarchy:.

[0113] Both the client component and the server component of a respective
application may have the same or similar packaging formats. For example, an example
naming convention is [publisher].[appname].v[version].app, such as
Contoso.maps.v1.0.0.6.client.app that is used for the name of the client component of the
respective application and Contoso.maps.v1.0.0.6.server.app. Contoso is the name of a
publisher. Maps is the name of the application. 1.0.0.6 is the version number.

[0114] As shown above, the manifest file in the form of declarative markup
language to describe the application behavior improves efficiency, maintainability,
reliability, extensibility, and security. For efficiency purposes, the manifest file is loaded
into memory by de-serializing into an efficient data structure using native code objects.
Alternatively, a script using scripting language may be used to describe the behaviors of
the application. As the script needs to run with high frequency, potentially on every
keystroke, and there could be N scripts if there are N applications installed, where N
may be any integer. In short, the manifest file enables scaling of multiple applications.
[0115] Maintainability is achieved as the declarative language, such as XML, is
human readable and the behavior is implied by the self-description. Reliability is
achieved by leveraging schema enforcement of format. Extensibility may be achieved
by leveraging the built-in versioning functionality via the XML namespace, for example.
Security is in part achieved because markup is itself not executed, it is in clear text and
casily scannable. Conversely, a binary or scripting solution would be executing code
itself. Additionally, since the manifest file is a declaration, the user can see what system
capability or unique behavior is “requested” by the application. For example, an
application that requires local storage capability would be clearly presentable to the user
at install time when the user selects to install the application, thereby giving the user the

opportunity to reject it if the user feels the application may cause security concerns.
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[0116] FIG. 6 illustrates an example application configuration interface 600 for
a user to manage the applications associated with an input method editor (IME). The
application configuration interface 600 may be automatically generated based on the
manifest schema and/or manifests of the associated applications. In the example of
FIG. 6, the left side of the application configuration interface 600 lists one or more
associated applications 602 that are already associated with the IME. The associated
applications 602 may include a map application 604, a weather application 606, and a
calculator application 608. When a user clicks a particular application button, such as
the map application 604, the right side of the application configuration interface 600
appears and lists an interface to manage the particular application, e.g., a map
application managing interface 610 in FIG. 6.

[0117] Each application managing interface, such as the map application
interface 610, includes one or more basic function buttons to help the user configure
the functionalities of the particular application. In the example of FIG. 6, the one or
more buttons include a disable button 612, a restore defaults button 614, and an
uninstall button 616. If the user selects the disable button 612, the map application
604 will not be activated or selected to provide candidates. If the user selects the
restore defaults button 614, default settings of the map application 604 are applied and
the default settings overwrite any previous modifications made by the user or through
a machine-learning process. If the user selects the uninstall button 616, the map
application 604 will be uninstalled from or unassociated with the IME.

[0118] The application configuration interface 600 may also provide more
freedom to the user to adjust one or more characters of the particular application. In
one example, some characteristics or attributes may be set unchangeable by the
computing system or the user. In another example, all characteristics or attributes
may be open to edit through machine learning or by the user. In the example of FIG.

6, the map application managing interface 610 also provides advanced options for the
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user to manage different characteristics of the map application 604 based on the
manifest schema and/or the manifest for the map application 604. For advanced
options, the user may modify most behaviors of the map application 604, from when
it runs, to how it displays. If any defaults are changed by the user, a new copy of the
manifest file of the map application 604 is created and is used as a current one. The
old copy may be stored so that if the user wishes, the user can restore the default
setting which simply swaps the old copy of the manifest for the modified manifest. In
this way, the manifest file also serves as a configuration storage medium.

[0119] In the example of FIG. 6, the map application managing interface 610
includes a runtime window 618 that lists one or more characteristics or attributes of
the map application 604 at the runtime state. For example, the runtime window 618
displays various properties and corresponding values associated with the map
application 604 at the runtime state. For instance, the language mode is simplified
Chinese, the character count minimum is 6, the response waiting time is 1600
milliseconds, and the scenario types are chatting and emailing. The scenario type
property means that the map application 604 is qualified to run when the scenario of
the host application matches the values of the scenario type property, i.e., chatting or
emailing. For example, the scenario type property and its values may be generated
based on the running qualification element of the manifest of the map application.
More specifically, the scenario type property and its values can be generated based on
the “WhenRun” element in the Table 2 Manifest for Example Map Application.
[0120] The user may edit these propertics and values, such as adding or deleting
one or more scenarios in which the map application 604 is qualified to run. For
example, the user may add another scenario such as “document” in the values of the
scenario type property. Based on this change, when the host application is a
document application, such as Microsoft Word®, the map application 604 is also

qualified to run.
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[0121] The score window 620 lists different scores of the map application 604
for different parameter combinations. In the example of FIG. 6, if the input matches a
“place” type, the corresponding score is 90. If the input matches a pattern “road”, the
corresponding score is 80. If the context matches a pattern “there at,” the
corresponding score is 66. The user may edit the scores or add more self-defined
combinations of parameters and corresponding scores in the score window 620. The
properties and values may also be automatically modified by machine-learning.
[0122] The display window 622 may list various properties and values of the
map application 604 at the display state, such as the type of candidate the map
application 604 supports and whether to present the candidate at an interface separate
from that of the IME.

[0123] The insertion window 624 may list various properties and values of the
map application 604 at the insertion state, such as a format of the candidate to be
inserted into the host application. The application configuration interface 600 may be
part of the IME and can be launched from an IME bar window 626 of the IME. The
IME bar window 626 may include a plurality of buttons for different functions of the
IME such as a language mode button 628, a manage application button 630, a launch
application button 632, and a help button 634. The user can select the language mode
button 628 to set the language mode, e.g., English or simplified Chinese, for the
candidates. The user can select the manage application button 630 to launch the
application configuration interface 600. If the user selects the launch application
button 632, a list of associated applications will be presented to the user to select to
launch, which is described in detail below. The help button 634, when selected by the
user, provides some helpful information such as questions and answers to the user.
The IME bar window 626 in FIG. 6 is just an example. In different examples, the
IME may have different IME bar windows with different appearance styles and

function buttons.
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Example Method for Selection of Application

[0124] FIG. 7 illustrates a flowchart for an example method 700 for selecting an
application from multiple applications associated with the IME.

[0125] At 702, the IME screens multiple applications associated with the IME to
pre-select one or more applications that are qualified to run based on one or more
collected parameters. For example, the IME collects the query input by the user, the
scenario of the host application, such as the application name, and the context, such as
previously written characters retained by the host application in memory which may be
cleared frequently.

[0126] For example, the IME may load manifests of all associated applications
into the memory of the computing system of the client device and check their running
qualification elements in their manifests. If the scenario of the host application is listed
as a value in the qualification element of the manifest of a particular application, such
particular application is qualified to run and is pre-selected.

[0127] At 704, the IME calculates a score for each pre-selected application based
on the one or more collected parameters. The one or more parameters, for example, may
include the query input by the user, the scenario of the user input such as the scenario of
the host application, a context of the user input, and/or a language mode. In one
example, the IME 106 may calculate the scores in real-time based on a plurality of pre-
set rules. In another example as shown in FIG. 6, scores of the respective applications
under various combinations of parameters may be pre-calculated and stored in its
manifest. The IME may select a stored combination of parameters of the respective
application that matches or is mostly relevant to the current collected parameters, and
use the pre-calculated score. For example, for a respective pre-selected application, the

selection probability element in its manifest is checked and a score is obtained based on
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a stored score whose corresponding combination of parameters is the same as or most
similar to the currently collected parameters.

[0128] At 706, the IME 106 ranks the pre-selected applications based on their
scores. At 708, the IME 106 chooses one or more pre-selected applications from the pre-
selected applications based on their rankings and/or scores. For example, the IME 106
may choose the one or more pre-selected applications whose scores are higher than a
preset score threshold or whose rankings are higher than a preset ranking threshold.
Alternatively, the IME 106 may take into account both the score and the ranking. For
example, the IME may not choose a pre-selected application if its score is lower than the
preset score threshold even if its ranking is higher than a preset ranking threshold.

[0129] At 710, the IME adjusts scores or rankings of one or more pre-selected
applications based on a selection of a candidate or an application launched by the user.
For example, after the IME chooses one or more applications to provide candidates to
the user, the user may select a candidate generated by a particular application. The user
may also directly launch an application as shown in FIG 1. The IME will adjust the
score of the chosen application accordingly, such as increasing the score or ranking of
the particular application selected by the user under the currently collected parameters,
or reducing the score or ranking of another application whose candidates are not chosen
by the user. In one example, such machine learning is based on the preference of the
particular user that selects or launches different applications based on different
combination of parameters in a period of time. In another example, such machine
learning may further take into the preference of other user such as the applications
selected or launched by other users in a same or similar combination of parameters.
[0130] The IME may use machine-learning techniques to automatically implement
the adjusting. The IME will use the adjusted values and properties to update the

manifests of the corresponding applications and the user may view such changes or
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further edit the changes through the application configuration interface as shown in FIG.
6.

[0131] In the example of FIG. 1, the user 102 launches another application, such as
the weather application 130, to provide candidates based on the same or similar query.
The IME 106 may increase the score of the weather application 130 and choose it at a
future time when facing same or similar collected parameters. Further, the IME 106 may
collect different users’ selection preferences anonymously, without referencing personal
data of the users, under different parameters to calculate and improve the scores and

ranking of the applications under different scenarios.

Example Informative Candidate Scenario

[0132] FIG. 1 illustrates that the informative candidate 140 is provided to the user
102 when the user 102 points to the rich candidate 138. FIG. § illustrates another
example scenario to provide an informative candidate to a user.

[0133] In the example of FIG. 8, the host application 802 is a chatting application
such as Microsoft MSN®. A chatting window 804 of the host application displays the
objects 806 which are already input into the user interface of the host application 802.
The objects 806 include “Jack: What classes are you taking?”

[0134] The input window 808 displays one or more input objects 810 that are to be
input into the chatting window 804 as the objects 806. The input objects 810 include

text object “theoretical.” An input indication 812, represented by

‘6|
b

” represents an
indication of a place to insert the next input object 810.

[0135] User interface 814 of an IME enables a user to select and input one or more
candidates into the input window 808 of the host application 802. In the example of FIG
8, the user inputs a query 816 “Fiziks” into a composition window 818 of the user
interface 814 of the IME. After collecting and analyzing one or more parameters, such

as the context reflected by the objects 806, input objects 810, and previous use history,
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the IME may determine that the query 816 “Fiziks” represents an abbreviation of
“physics” and display “physics” as a first text candidate among text candidates 820 in a
text candidate window 822. The IME may also display a second text candidate,
“physician,” and any number of other text candidates (not shown in FIG. 8) as the text
candidates 820 at the text candidate window 822.

[0136] If the user wants to learn more information of the text candidate 820
“physics,” the user may use any input techniques such as a mouse to hover over the text
candidate 820 or press a key at a keyboard to activate the functionality of the IME to
provide informative candidates. The IME, after receiving the indication from the user,
checks whether there is a corresponding informative candidate 824 of the text candidate
“physics” and displays the informative candidate 824, if any, at the informative
candidate window 826. In the example of FIG. 8, the informative candidates 824 include
a definition of “physics” in both English and Chinese. The informative candidates 824
include “Physics is a natural science that involves the study of matter and its motion
through spacetime” and “#3 & —Fh B AR, FEBFIURZ Y IAE R 2 ia
J],” which is a simplified Chinese definition of physics.

[0137] In the example of FIG. 8, the informative candidate window 826 may be an
HTML-based information window. The informative candidate window 826 may appear
only when the IME determines that there is a corresponding informative candidate 824.
[0138] In one example, the application that provides the respective candidate, i.c.
the text candidates 820 in which the user shows interest, will have a priority in ranking to
be selected as the application to provide the informative candidate. Thus the informative
candidate is highly relevant to the respective candidate. In the example of FIG. 8, the
text candidate 820 “physics” may be provided by the engine of the IME. The IME
would search its own engine and then select one or more applications to provide the

informative candidate.
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[0139] The IME may also set a default application to provide informative
candidates under different combinations of parameters. For example, when the text
candidate selected by the user is a terminology, a default application such as a dictionary
application or an encyclopedia application may be used to provide the informative
candidates. Similarly, when the text candidate selected by the user is a stock name, a
stock application may be used to provide stock information such as stock charts of the

stock.

Example Stand-Alone Application

[0140] FIG. 9 illustrates a flowchart for an example method 900 for launching an
application in a stand-alone interface to provide candidates. The stand-alone interface of
the launched application may be independent and separate from the interface of the IME.
[0141] At 902, one or more applications are associated with an IME. At 904, the
IME provides an interface for a user to directly select one or more of the associated
applications. In one example, the interface may be the composition window 142 as
shown in FIG 1. The user may use special syntax, such as inputting a name or symbol
of his/her desired application at the user interface of the IME such as the composition
window 142. In another example, the interface may be at the IME bar window 626 as
shown in FIG. 6, such as an interface triggered by clicking the launch application button
632.

[0142] The user may launch as many applications as he/she likes. In one example,
the user interfaces may be decoupled from functionalities of the IME. The
representation styles of the user interfaces, such as skins, of the launched applications
may be different from each other and may be different from that of the IME. In another
example, the skin of the IME may control the user interface of the launched applications
such as via global Cascading Style Sheets (CSS) rules. It is appreciated that the

developer of the application does not need to worry about creating the interface of the
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independently launched application. Rather, the application interface can be generated
automatically without requiring the application developer to write user interface source
code. For example, the stand-alone interface of the application may be generated based
on the manifest and/or the CSS rules. For another example, the stand-alone interface of
the application may be selected by the user from a plurality of available interfaces such
as skins presented to the user.

[0143] At 906, the user sclects one or more applications from the user interface by
using any inputting techniques, and the IME receives an indication of such selection.
Based on the selection of the respective application, the IME will bypass calculation of
the scores and rankings of the associated applications as shown in FIG. 4, and the IME
will directly query the particular engine of the selected application.

[0144] At 908, the IME launches the selected one or more applications. In one
example, the applications may be running in the background without presenting their
standalone interfaces at the client device. The candidates provided by the applications
are presented to the user through the user interface of the IME. In another example, the
launched application may have its independent standalone interface independent and
separate from that of the IME such as its own composition window to receive a query.
For instance, a homepage or user interface of the application is rendered at the user
interface of the client device. The display element in the manifest of the selected
application, such as a sub-element for the sand-alone user interface attribute, will be
called. If none is provided, a default stand-alone user interface or homepage will be
displayed.

[0145] At 910, the IME collects multiple parameters relating to the user input.
The one or more parameters include the query input by the user, the scenario of the user
input such as the scenario of the host application, a context of the user input, and/or a

language mode.
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[0146] At 912, the IME requests the selected one or more applications to provide
one or more candidates to the user at least partly based on one or more of the collected
parameters. In an example implementation, a generated or identified rich candidate will
load through an embedded web browser with a text field automatically placed above it.
A selected candidate may be copied to a clipboard of the computing system and then
pasted at the user interface of the host application as the user input.

[0147] FIG 1 illustrates that the map application 128 is selected by the IME 106 to
provide candidates through the user interface 104 of the IME 106. In another example,
FIG 10 illustrates a scenario of launching an example application such as the map
application 128 in a stand-alone interface separate from the user interface 104 of the
IME 106. For example, the user 102 may click the launch application button 632 at the
IME bar window 626 in FIG 6. After receiving the indication from the user 102, the
IME 106 presents an interface listing associated applications 1002 for the user 102 to
select. The list of associated applications 1002 lists the applications associated with the
IME 106, i.e., the calculator application 126, the map application 128, and the weather
application 130. The user 102 may select the map application 128. After receiving the
indication, the IME 106 launches the map application 128 in a stand-alone user interface
of map application 1004. The user interface of map application 1004 may include a
composition window 1006 to receive one or more queries and a candidate window 1008
to display generated or identified candidates. The user 102 may input a query 1010 such
as “sanlitun” in the composition window 1006. The map application 128 receives the
one or more parameters relating to user input, which may be collected by the IME 106,
or collected jointly by the IME 106 and the map application 128, and generates or
identifies the rich candidate 1012, which is a map of “sanlitun.” The candidate 1012 is

displayed in the candidate window 1008.

Example Insertion of Selected Candidate
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[0148] After the candidates provided by the IME and/or the selected or launched
applications are displayed at the user interface of the IME or the independent user
interfaces of the applications, the user may select one or more of the candidates to insert
into the user interface of the host application. The IME or the selected application may,
based on the formats supported by the host application, form the selected candidates in
an optimal format supported by the host application and insert such optimized selected
candidate into the host application.

[0149] FIG. 11 illustrates inserting candidates in an example email scenario. In the
example of FIG. 11, the host application 1102 is an email application such as Microsoft
Outlook®. When the user inputs the query 1104 “yiliu,” the returned text candidates
1106 include three Chinese terms corresponding to the spelling of “yiliu.” The rich
candidates 1108 include detailed contact information of a person named “Yi Liu.” The
rich candidate may be provided by a mail application selected by the IME 106 for the
scenario of mailing. The mail application may use an address book service, which may
be available, for example, through a local mail service application such as Microsoft
Outlook® or a remote address book service, such as Microsoft Exchange® server. The
user selects a rich candidate 1110 from the rich candidates 1108. The rich candidate
1110 is an email address, “yiliu@emailaddress.com.” The IME or the mail application
determines that the host application 1102, which is an email application, supports the
hyperlink in the email format and also determines that an email format of the rich
candidate 1110 is an optimal format under the scenario of the host application 1102. For
example, the user or a receiver (not shown in FIG. 11) of this email can directly click the
rich candidate 1110 to launch another email in which yiliu@emailaddress.com is the
recipient. Thus, after an input indication 1112 that indicates the location to insert the
selected candidate, the selected rich candidate 1110 will be inserted in an email format.
[0150] FIG 12 illustrates inserting candidates in an example document scenario.

In the example of FIG. 12, the IME selects the mail application and provides the same
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text candidate 1106 and rich candidates 1108 based on the same query 1104 “yiliu” as
shown in FIG. 11. Also as shown in FIG. 11, the user sclects the rich candidate 1110
yiliu@emailaddress.com. However, the IME or the mail application may determine that
a host application in the example of FIG. 12 is a Notepad® application, which only
supports text format. Thus, after an input indication 1204 that indicates the location to
insert the selected candidate, the IME 106 or the mail application may remove the
hyperlink in the email format and convert the rich candidate 1110 from an email format

to a simple text format.

An Exemplary Computing System for IME

[0151] There may be various configurations of the IME. FIG. 13 illustrates an
example computing system 1300 that implements the techniques of an example input
method editor (IME) as described herein. The computing system 1300 includes one
or more processors 1302 and memory 1304.

[0152] Memory 1304 may include volatile memory, non-volatile memory,
removable memory, non-removable memory, and/or a combination of any of the
foregoing. Generally, memory 1304 contains computer executable instructions that
are accessible and executable by the one or more processors 1302. The memory 1304
is an example of computer-readable media. Computer-readable media includes at
least two types of computer-readable media, namely computer storage media and
communications media.

[0153] Computer storage media includes volatile and non-volatile, removable
and non-removable media implemented in any method or technology for storage of
information such as computer readable instructions, data structures, program modules,
or other data. Computer storage media includes, but is not limited to, phase change

memory (PRAM), static random-access memory (SRAM), dynamic random-access
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memory (DRAM), other types of random-access memory (RAM), read-only memory
(ROM), electrically erasable programmable read-only memory (EEPROM), flash
memory or other memory technology, compact disk read-only memory (CD-ROM),
digital versatile disks (DVD) or other optical storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage devices, or any other non-
transmission medium that can be used to store information for access by a computing
device.

[0154] In contrast, communication media may embody computer readable
instructions, data structures, program modules, or other data in a modulated data
signal, such as a carrier wave, or other transmission mechanism. As defined herein,
computer storage media does not include communication media.

[0155] Any number of program modules, applications, or components can be
stored in the memory 1304, including by way of example, an operating system, one or
more computer applications such as the IME 1306, a chatting application, a
document-editing application, a gaming application, an email application, other
program modules, program data, and computer executable instructions or components.
For brevity, the applications other than the IME application1306 are not shown in FIG.
13. Any of the other computer applications may act as a host application that receives
input from the user via the IME 1306.

[0156] The IME 1306 may include three tiers of components, i.e. an interface
component 1308, a client logic component 1310, and a service component 1312, The
interface component 1308 includes one or more user interfaces to interact with the user.
The client logic component 1310 manages the user interfaces of the interface component
1308 and communicates with the service component 1312. For example, the client logic
component 1310 collects one or more parameters relating to the user input, sends such
parameters to the service component 1312 for further processing, receives returned

candidates from the selected engines, and presents the candidates at the user interfaces of
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the interface component 1308. The service component 1312 selects one or more engines
from the IME and/or multiple applications to provide candidates based on the collected
parameters, and sends the generated or identified candidates to the client logic
component 1310 that manages to display them at one or more user interfaces of the
interface component 1308. The division of functionalities between the three components,
particularly between the client logic component 1310 and the service component 1312
may be different in different computing systems.

[0157] The interface component 1308 may reside on a client device while the
client logic component 1310 and/or the service component 1312 may reside at either the
client device or one or more servers. In other words, the computing system 1300 may or
may not be fully located at the client device. Alternatively, the computing system 1300
may use a client-server structure or a distributed system where more than one server may
be utilized to implement the functionalitiecs. The IME 1306 may be used in an
environment or in a configuration of universal or specialized computer systems.
Examples include a personal computer, a server computer, a handheld device, a
portable device, a tablet device, a multi-processor system, a microprocessor-based
system, a set-up box, a programmable customer electronic device, a network PC,
and/or a distributed computing environment including any system or device above. In
a distributed computing environment, a task is executed by remote processing devices
which are connected through a communication network. In the distributed computing
environment, the modules may be located in storage media (which include data
storage devices) of local and remote computers.

[0158] The interface component 1308 may include a composition window 1314
that receives a query input by the user, a text candidate window 1316 that displays text
candidates, a rich candidate window 1318 that displays rich candidates, and an
informative candidate window 1320 that displays informative candidates. The interface

component 1308 may also include a stand-alone application interface 1322 that is a user
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interface of an application directly selected and launched by the user. The interface
component 1308 may also include an application configuration interface 1324 that
enables the user to manage one or more characteristics of associated applications. The
application configuration interface 600 in FIG. 6 is one example of an application
configuration interface 1324. In one example, the interface component 1308 may
provide a uniform presentation style, such as skins, to each of the interfaces. In another
example, the IME and the applications may have their own presentation styles. For
instance, the skin of the stand-alone application interface 1322 may be different for
different applications and different from that of the IME.

[0159] The client logic component 1310 may include an application loader 1326,
an application pool manager 1328, a candidate manager 1330, an insertion manager
1332, and an informative candidate manager 1334. The application loader 1326 installs
application packages corresponding to associated applications and generates the
application configuration interface 1324 based on manifests of the associated
applications in the application packages. The application pool manager 1328 receives
parameters from the interface component 1308 and characteristics of the applications
from the application loader 1326 to provide an enhanced query to be further processed
by the service component 1312. For example, the application pool manager 1328
receives the query input from the composition window 1314 and other parameters such
as the scenarios and contexts from the interface component 1308. The application
manger 1328 may also receive the identity of the particular application and the query
input from the stand-alone application interface 1322. The characteristics from the
application loader 1326, for example, may be in a de-serialized XML manifest format.
[0160] The candidate manager 1330 receives candidates provided from an input
engine selector 1336 at the service component 1312 and manages the display of the
provided candidates. For example, the candidate manager 1330 displays text candidates

at the text candidate window 1316 and rich candidates at the rich candidate window
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1318. The candidate manager 1330 may also receive an indication that the user is
interested in learning information associated with a particular candidate at the rich
candidate window 1318 or the text candidate window 1316 and passes such indication to
the informative candidate manager 1334 to request a corresponding informative
candidate if any. When the candidate manager 1330 receive a user’s selection of a
particular candidate from the rich candidate window 1318 or the text candidate window
1316, the candidate manager 1330 may send the selected candidate to the insertion
manager 1332. For example, the selected candidate may be processed to be in the form
of XML. The insertion manager 1332 inserts the selected candidate into the host
application in a format, such as an optimal format, supported by the host application.
[0161] The informative candidate manager 1334 passes the indication that the user
is interested in learning information associated with the particular candidate to an
informative candidate engine selector 1338, receives one or more informative candidates
corresponding to the particular candidate from the informative candidate engine selector
1338, and sends the informative candidates to the informative candidate window 1320
for display.

[0162] The service component 1312 may include the input engine selector 1336,
the informative candidate engine selector 1338, and an engine pool 1340. The input
engine selector 1336 receives the enhanced query from the application pool manager
1328 and selects one or more engines of the IME and the applications from the engine
pool 1340. The input engine selector 1336 receives candidates provided by the selected
applications from the engine pool 1340, and returns the provided candidates to the
application pool manager 1328. The informative candidate engine selector 1338 may
select the same engine that provides the particular candidate in which the user indicates
interest and/or other engines from the engine pool 1340 to provide the informative

candidates. The engine pool 1340 includes one or more engines of the IME and the
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applications that can be used to provide candidates. The one or more engines in the
engine pool 1340 may be located at the client device, the server, or both.

[0163] For example, the common language of data between the interface
component 1308, the client logic component 1310, and the service component 1312 may
be XML, which represents the applications via manifests, the responses of the engines,
and the candidate’s representations in the display. The candidates may be transformed
into either HTML or text format for display at the interface component 1308.

[0164] In an example implementation, data flow between the interface component
1308, the client logic component 1310, and the service component 1312 is described
below in view of the example running states that include a query state, a service state, a
display state, and an insertion state. It is appreciated that the data flow may be different
in different examples.

[0165] In the query state, a user inputs a query at the composition window 1314 or
the stand-alone application interface 1322. The following information is transmitted to
the application pool manager 1328 in a scoring mechanism to pre-select qualifying

applications for servicing:

User input (e.g., raw pinyin)

Scenario information (e.g., application name, input scope, etc.)

Context (e.g., previously written characters retained in memory in a particular

application)
[0166] The output is an ordered list of applications, e.g., the “Contenders Vector,”
to be further selected by the input engine selector 1336 and served by the engine pool
1340. The applications in the pool are loaded into memory as objects from their original
XML manifest representation for performance reasons so that they can be queried in
real-time. For example, the manifest of the application, instead of all components of the

application, needs to be loaded. By reference to FIG. 4, the application objects that meet

the criteria listed in the running qualification element 412 of their respective manifests
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are considered in the scoring. For those qualified applications, the IME checks the
selection probability element 414 of their respective manifests and calculates the score
and/or ranking for each of the qualified applications. The highest N scoring or ranking
applications beyond a threshold M are sent within a contender’s vector to the server.

[0167] At the service state, the client logic component 1310, for example at a
client device, identifies the engine pool 1340 and asynchronously sends the query,
which may be dependent on the “engine” element in the manifest. The service
component 1312, for example at a server, decides which engine to use. In other words,
the client logic component 1310 submits a request and the service component 1312
decides which engine to use, if any. At the service component 1312, there is an interface,
which is called IAppEngine herein, which each of the engines implements. Table 4 lists

example functions of the IAppEngine interface.

Table 4 Example Functions of Engine Interface at Server
Functions Description
String ID () Returns the ID of the application that is present on the

client. This links the client side portion of the

application to the server side portion of the application.

Bool SupportsClient (version) | Given a version number of a client portion of an
application, the server portion of the application will
determine if it is compatible with the client portion of
the application. It is assumed the server has the latest
version of the application, so it is possible that the
client side has not been updated and the application
developer is no longer maintaining backward
compatibility. In this case, the function returns false

and the application will not be activated.

Double LikelihoodQuickCheck | Like the manifest, this function is used to quickly
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(input, scenario, context, provide a probability that this particular engine should
optionalParams<n,v>) be used. It considers the input, scenario, and context

information. This probability is a feature amongst
numerous features that the server uses to determine

which applications will be serviced

XML QueryCandidates (input, | Determines an underlying conversion service the

scenario, context) engine uses and returns a response that will be read by
the client.

XML QueryTooltip Determines an underlying information service for

(candidate XML) input candidates that the engine uses and returns a

response that will be read by the client.

[0168] If there are engines located at the local client device, such engines may also
have a main.js file that has the same functions as above.
[0169] The enhanced query including multiple parameters to the engine pool 1340

may be as follows:

Q={

Pinyin

Scenario

(Optional) Context
(Optional) TextCandidates
LocalContenders Vector:

[{APPID, VER, CLIENT SCORE }, ... {APPID, VER,
CLIENT SCORE },]

[0170] APPID represents an ID of a particular application. VER represents a
version of the application. The CLIENT SCORE represents a score of a particular
application calculated by the client logic component 1310 of the IME 1306 from the
query state as described above.

[0171] The input engine selector 1336 selects potential cloud engines at the server

from the engine pool 1340. For example, the input engine selector 1336 considers
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engines that match the APPID values from the contender’s vector, and pings each engine
with the VER information (e.g., the IAppEngine interface exposes the SupportsClient
function). For each engine E that is supported, the input engine selector 1336 adds it to
ENGINE CANDIDATES. The ENGINE CANDIDATES represents the one or more
engine candidates to be considered by the input engine selector 1336 to provide
candidates.

[0172] For each engine in the ENGINE CANDIDATES, the input engine selector
1336 calculates the E.SERVER SCORE. The E.SERVER SCORE represents a score of

an engine candidate calculated by the server component 1312 of the IME 1306.

E.SERVER SCORE = E.LikelyhoodQuickCheck(Q) // (exposed by
IAppEngine)

[0173] The input engine selector 1336 calls a selection function to decide which

engine to call. The selection function interface may be as follows:
o Input: ENGINE_CANDIDATES, N (How many to return)
o Output: EnginesN
o Example implementation — can adopt machine learning algorithms, such as
Support Vector Machine (SVM):
= FOREACH Engine E in ENGINE CANDIDATES
e RANKED ENGINES[E]
=NormalProbability(E.SERVER SCORE) *
NormalProbability(E.CLIENT _SCORE) *
Feature,(E) * Feature,(E) ... Featuren(E)
=  Sort(RANKED ENGINES)
= Return top N of RANKED ENGINES

Featuren(E), where N can be any integer, indicates that there exists a number (N) of
feature points, or signals, that can be used in the ranking of engines. In this example
formula, each of the feature functions, such as Feature;(E), Feature,(E), Featuren(E),
returns a score between 0 and 1. Likewise, the NormalProbability functions normalize
the probabilities provided by the server and client scores to between 0 and 1 so that a

consistent calculation can be made.
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[0174] The input engine selector 1336 queries the engines and returns XML
responses as follows:
o Response Envelope V

o FOREACH Engine E in Selection(ENGINE CANDIDATES, N)
» V+=E.Query(Q)

o Return V

[0175] With regard to the XML response, an example engine query function
(implemented in IAppEngine) returns a response that includes the ID of the engine, for
example <Response ID=APPID>...</Response>. The candidates that are returned by
this XML fit capabilities of the scenario of the host application. For example, in
MESSENGER CHATBOX, a chat window of the user interface of the MSN®
Messenger application, a movie image payload may be Animated Gif, while in another
chat application with less capabilities, the image may be a JPG file. The IME 1306 may
have pre-packaged XML for at least some scenarios. When a request comes in, the
insertion manager 1332 may use Extensible Stylesheet Language Transformations
(XSLT) to convert the candidates to the needs of a particular scenario.

[0176] With regard to engine quality and relevance, machine-learning techniques
may be applied. For example, on another process, a diagnostics monitor may watch the
performance of the engines and if a particular engine is running slow, such engine may
be penalized in terms of ranking (added as an additional feature point), or may be
disabled. Additionally or alternatively, global learning from multiple users may be used.
For example, the input engine selector 1336 may consider the overall popularity (or
accuracy) of engines among different users and use the overall popularity as another
feature in the ranking.

[0177] If one or more engines are located at the client device, the client component
of the IME will direct the query to the local engines of the engine pool 1340. The

architecture/flow is the same as when implemented using a remote server. The local
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engines may be implemented in Jscript scripting language. In addition, for security
reason, the local engines may not be configured to use ActiveX. Rather, certain Object
Models may be exposed to use. Example object model functions are shown in Table 5.

Table 5 Example Object Model Functions

Functions Description

InfoObject CheckStorage() Retrieves a record object that provides information

on the storage used and space left.

InfoObject ReadStorage(key) | Retrieves a storage record given a key if user

consented according to manifest.

Bool WriteStorage(key, | Writes to storage using key value pair according to
value) the storage a user consented to from manifest.
String CallWebService(url) Queries a web service and returns a string. Note this

is verified against the capabilities consented for in

the manifest.

Void Response(xml) Provides an XML response that will be handed to the
display state.
[0178] At the display state, upon receiving an XML response from the service

(either local or remote), the candidate manager 1330 processes the response and
transforms it as necessary depending on the target of the selected applications and
whether the candidates are text candidates to be displayed at the text candidate window
1316 or rich candidates to be displayed at the rich candidate window 1318. The
transformation happens via XSLT, and the precise XSLT is determined based on scenario
and targets provided in the XML manifest.

[0179] For example, the rich candidates may be displayed in an embedded web

browser. There is a special object model to communicate with the IME in order to
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eventually insert the rich candidate into the host application. An example function is
SendInput which takes an XML string. This string will be interpreted at the insertion
state. Table 6 lists example functions of CanddidateOM.JS

Table 6. Example functions for Displaying Candidates

Functions Description
Void SendInput(xml) Sends XML of a candidate to insertion state.
String Screenshot(element) Takes a screenshot of an element in the display and

returns a specialized path that can be referenced in

the XML to SendInput.

Void BindKey (keynumber, | Binds a key like “5” to a callback function to enable

callbackfn) keyboard shortcuts in the rich candidate window.

Int GetKeyStart() Retrieves a number representing the first key that

represents the first rich candidate.

Int GetWindowHeight() Retrieves a rich candidate window height.

Int GetWindowWidth() Retrieves a rich candidate window width.

Void ResizeWindow(width, | Resizes the rich candidate window.

height)

[0180] At the insertion state, the insertion manager 1332 will receive an XML
response from the candidate manager 1330 described in the display state. The insertion
manager 1332 is responsible for transforming this XML into the optimal format for the
application host. It works by looking up the appropriate XSLT to use according to the
current scenario, in the manifest. Then it transforms the candidate and ultimately inserts
the candidate into the host application. There can be multiple implementation methods
for insertion. For example, the insertion manager 1332 may leverage the clipboard as a
communication channel between applications. The insertion manger 1332 first

temporarily copies whatever is existing in the clipboard to a temporary location, then
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copies the HTML for rich candidates or text for text candidates into the clipboard, sends
a paste command to paste the candidate at the host application, and then restores the data
at the temporary location to the clipboard. Other implementations, for example, may

leverage COM automation to get a hold of the object model of the host application.

Conclusion

[0154] Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the subject
matter defined in the appended claims is not necessarily limited to the specific features
or acts described. Rather, the specific features and acts are disclosed as exemplary forms

of implementing the claims.
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CLAIMS

We claim:

1. A method comprising:

collecting multiple parameters relating to a user input into an input method
editor (IME), the multiple parameters including a user-submitted query received
through the IME and a scenario of a host application; and

selecting, at least partly based on the multiple parameters, an application from
one or more applications to provide one or more candidates for the user to select from

to input into the host application.

2. A method as recited in claim 1, further comprising:

receiving an indication from the user that the user is interested in accessing
additional information associated with a particular candidate of the one or more
candidates;

selecting an application to provide an informative candidate, the informative
candidate illustrating the additional information associated with the particular
candidate; and

presenting the informative candidate.

3. A method as recited in claim 1, further comprising:
displaying the one or more candidates to the user through the IME, the
displaying comprising:
in response to a determining that a particular candidate is a rich
candidate, displaying the particular candidate at a rich candidate window of

the IME; and
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in response to a determining that a particular candidate is a text
candidate, displaying the particular candidate at a text candidate window of

the IME.

4. A method as recited in claim 3, further comprising:

receiving a selection by the user of a respective candidate from the one or
more candidates; and

inserting the respective candidate into a user interface of the host application

in an optimal format supported by the host application.

5. A method as recited in claim 1, wherein the multiple parameters further

include a context of the user input, a language mode, and a previous use history.

6. A method as recited in claim 1, further comprising calling an engine of
the application to provide the one or more candidates, the engine having at least some

components residing at a server.

7. A method as recited in claim 1, further comprising:

presenting a graphical user interface (GUI) of an application store that
includes one or more icons representing the one or more applications respectively;

receiving a user-submitted indication through the GUI to select a respective
icon representing a respective application;

downloading at least a portion of the respective application from a server to a
client device; and

installing at least a portion of the respective application at the client device.
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8. A method as recited in claim 1, further comprising pre-installing at least

a portion of at least one of the one or more applications at a client device.

9. A method as recited in claim 1, wherein the selecting comprises:

pre-selecting one or more qualified applications from the one or more
applications that are qualified to run under the scenario of the host application;

calculating a score for each of the one or more qualified applications based on
the multiple parameters relating to the user input;

ranking the one or more qualified applications based on their respective scores;
and

selecting the application from the one or more qualified applications based on

a threshold of score, a threshold of ranking, or both.

10. A method as recited in claim 9, further comprising modifying a ranking

or a score of a particular application through machine-learning techniques.

11. A method as recited in claim 1, further comprising:

receiving an indication of a user selection of a particular application from the
one or more applications;

launching the particular application;

collecting another one or more parameters relating to another user input into
the particular application, the another one or more parameters including another user-
submitted query received through the particular application; and

requesting the particular application to provide one or more candidates at least

partly based on the another one or more parameters.
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12. A method as recited in claim 1, further comprising using a manifest file
in a form of declarative markup language to describe one or more characteristics of

the one or more applications, the manifest file being human-readable and editable.

13. A method as recited in claim 1, further comprising providing an
application management interface to enable a user to manage the one or more
applications, the managing including adding, deleting, or modifying one or more
characteristics of a respective application, the one or more characteristics including a
respective condition that a respective application is qualified to run under different
scenarios of different host applications and a respective score of the respective

application under different parameters.

14. A method as recited in claim 1, further comprising allowing a respective

application to access and manage functionalities of the IME.

15. A method as recited in claim 1, wherein a presentation style of a
respective application of the one or more applications is not tied with a presentation
style of the IME, the presentation style of the respective application and the

presentation style of the IME including a skin respectively.

16. A method as recited in claim 1, further comprising selecting another
application from the one or more applications to provide another one or more
candidates for the user to select from to input into the host application at least partly
based on the multiple parameters, the application and the another application running

concurrently and independently.

17. A method comprising:
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providing an input method editor (IME) user interface indicating one or more
applications associated with the IME;

receiving a user-submitted selection of a particular application from the one or
more applications;

launching the particular application in a stand-alone interface independent
from the IME user interface;

collecting multiple parameters relating to a user input into the particular
application, the multiple parameters including a user-submitted query received
through the particular application and a scenario of the particular application; and

requesting the particular application to provide one or more input candidates at

least partly based on the multiple parameters.

18. A method as recited in claim 17, further comprising using a manifest file
in a form of declarative markup language to describe one or more characteristics of
the one or more applications associated with the IME, the manifest file being human-

readable and editable.

19. A system comprising:
one or more processors; and
computer storage media having stored thereon computer executable
components that are executable by the processor to perform actions comprising:
providing a user interface of an application store that presents one or
more user-selectable icons, each icon representing an application that, when
associated with an input method editor (IME), provides extended functionality

to the IME;
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representing the applications associated with the IME in a manifest file,
the manifest file describing one or more characteristics of the associated
applications, the manifest file being human-readable, the manifest file
including an identification element of a respective application, a running
condition element that describes when the respective application is qualified to
run, a selection probability element that describes a probability for the
respective application to be selected to provide an input candidate under
different combinations of parameters, an engine element that describes an
engine of the respective application that generates or identifies the respective
candidate;

collecting multiple parameters relating to a user input into a host
application, the multiple parameters including a query that is input by the user
and a scenario of the host application; and

selecting one or more applications from the associated applications

based on the collected multiple parameters and the characteristics of the

associated applications in the manifest file.

20. A system as recited in claim 19, the actions further comprising
providing an application configuration user interface to enable a user to manage
characteristics of a respective application, the managing including adding, deleting, or
modifying one or more characteristics of the respective application including the

running condition element.
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COLLECT PARAMETERS RELATING TO USER INPUT, INCLUDING QUERY,
SCENARIO, CONTEXT, AND/OR LANGUAGE MODE
202

SELECT ONE OR MORE APPLICATIONS TO PROVIDE CANDIDATES BASED ON
PARAMETERS RELATING TO USER INPUT
204

DISPLAY CANDIDATE AT USER INTERFACE OF IME
206

INSERT CANDIDATE INTO USER INTERFACE OF HOST APPLICATION
208

FIG. 2
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