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SEARCHING FOR COMMANDS TO EXECUTE IN
APPLICATIONS

BACKGROUND

A wide variety of different types of computer
applications are currently 1in use. Such computer
applications often fall 1into three or more different
categories. For instance, rich client applications are
typically applicationé that run on a client device, such
as a desktop computer or laptop computer. Other software
applications include web-based applications in which a
client interacts with a web—based'device, such as a server
using a v.veb browsexr, 1in order‘ to run the application.
still other software applications include mobile device
applications. Mobile device applications might run on
mobile devices, such as personal digital assistants
(PDAS), telephones, handheld computers, etc.

In running a software application, a user

typically wishes to perform one or more different tasks.
As used herein, the term task means anything that a user
wishes to do in 'the context of a given software
application.

In - order to allow users .to accomplish the
desired tasks, many current software applications provide
a graphical user interface. The user executes one Or more
commands on the graphical user. interface to accomplish a
desired task. There are substantially three main ways by
which people accomplish ' tasks wusing a graphical wuser
interface, and they depend on how frequently the wuser
performs a given task.:  For tasks that are performed
frequently by the user, the user might learn or memorize

the sequence of steps {(or commands) required .to perform

the task with the graphical user interface. Also with

frequently performed tasks, applications might expose the

—1 -
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user interface elements for performing the most popular
tasks prominently in the user interface.

A second group of tasks are those that are
performed infrequently by the user. The user may
typically browse the menus or tool bars displayed by the
graphical user interface, in order to attempt to locate
the user interface element that can be used to perform.ﬁhe
desired task. Another way in which users perform
infrequent tasks is to seek the help of other people toO
find out how to perform the task. In doing this, the user

might go to a news group or simply ask another individual

how to perform the task.

Finally, when the user does not remember how to
perform the task, and cannot find out how to perform the
task by asking others, users might typically invoke a help
mechanism associated with the application. For instance,
some applications are associated with help documentation
stored on a <c¢lient, o©or on a web site. The help
documentation allows a user to search for a help topic
that often explains what to do in order to accomplish a
task that a user wishes to perform.

Of course, there are a number of problems
associated with these types of current systems. Unless
the user has the steps for performing a task memorized, ‘it
can be fairly cumbersome for the user to find out how to
perform the task. Asking news groups or physically asking
other persons how to perform a task takes a relatively
large amount of time and thus reduces efficiency.

In addition, even where the user attempts to
hunt through the user interface to find the user interface
element necessary to accomplish the desired task, the user
may encounter problems. For instance, in most graphical

user interfaces, the features or elements associated with

the graphical user interface are categorized under other

., .
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elements. In other words, the user may go to the “File”
drop down menu to look for a particular feature or element
of the graphical user interface. The user may also go to
the “Edit” drop down menu to look for another feature. Of
course, 1if the sought after feature is under an unexpected
drop down menu, this can result in frustration and extra
time required for the user to find that feature.

Similarly, attempting to determine how  to

perform a task wusing help documentation often requlres a

fairly high 1level of knowledge about the task. For
instance, some help documentation 1s simply an
alphabetical 1listing of different tasks. This may be

extremely unhelpful to a user who does not know the
technical term for the task to be performed. By way of
example, in one spreadsheet software application, adding
rows and columns to a spreadsheet 1is performed using an
“insert” command. : Of course, it would take a user a
fairly long time to track this command down, 1f the user

was simply looking under the “add” commands in the help

documentation.

Similarly, many help mechanisms provide
information that 1is not useful in a given context. For
instance, assume the user 1s 1in a word processing

application which has no tables in it, but the user wishes
to add a table. The help mechanism might typically be
arranged with all information related to tables found in a
plurality of different spots within the help
documentation. Thus, the help documentation might include
modifyving existing tables, adding or deleting rows or
columns from tables, and a wide variety of other
information dealing with already-existing tables. Of
course, since the user’s document has no already-existing
tables, this information 1is completely useless to the

user. Yet, the user must sift through this information 1in

— 33—



10

15

20

25

CA 02643754 2012-02-27

51039-28

order to identify the steps necessary to add a table.

The discussion above is merely provided for general background
information and is not intended to be used as an aid in determining the scope of the
claimed subject matter.

SUMMARY

A user can access a searching component that allows the user to enter
search terms to search for commands associated with a computer program. In one
embodiment, the search component is context sensitive so that the search results are
dependent not only upon the search terms input by the user, but upon the current
context of the application. In one embodiment, the search is performed by computing
likely search results after each letter entered by the user in a search term. In one
embodiment, a search is not only conducted for the desired commands, but the
command is automatically executed as well. In another embodiment, a search

returns relevant commands and a user can select a desired command from a list.

According to one aspect of the present invention, there is provided a
computer implemented method of identifying commands in an application,
comprising: receiving a search request indicative of a desired task to be performed
with the application; searching, with a processor, a command store, that stores
commands for the application, using the search request; identifying, with a processor,
as possible commands to perform the desired task, a subset of the commands in the
command store based on the search request, the subset including a plurality of
different commands for performing a plurality of different tasks in the application;
returning, with a processor, representations of the possible commands in a user
actuable form such that one of the possible commands that corresponds to the
desired task can be actuated by a user to execute the desired task in the application,
wherein returning representations of the possible commands comprises returning
representations of the possible commands in ranked order based on a score

calculated for each possible command in the subset, the score being indicative of

_4 -
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how likely it is that the possible command can be used to perform the desired task:
recetving a user selection of a given one of the representations of possible
commands, the given one of the representations of possible commands representing
at least two specific possible commands, each specific possible command
&5 representing a command bundle of a plurality of subcommands; conducting additional

dialog, prior to performing the plurality of subcommands in the command bundle, to
obtain information necessary to disambiguate between, and identify one of, the at
least two specific possible commands, and to perform all of the subcommands in the
command bundle, in response to receiving the user selection of the given one of the

10 representations of the possible commands, the additional dialog being conducted
utilizing a guided help screen that includes an indication of the given one of the
representations of possible commands and tutorial content associated with the given
one of the representations of possible commands, the tutorial content including at
least three sections, a first section of the tutorial content providing textual information

15 about the given one of the representations of possible commands, a second section
of the tutorial content providing a list of user selectable options corresponding to the
at least two specific possible commands, and a third section of the tutorial content
providing a combination of textual and graphical information about the given one of
the representations of possible commands, the user selection of the given one of the

20 representations of the possible commands including receiving a user selection of one
of the options from the list of user selectable options in the second section of the
tutorial content; and automatically performing all of the subcommands in the
command bundle without requiring additional information from the user.

According to another aspect of the present invention, there is provided
25 a computer-readable medium having computer-executable instructions stored

thereon that, when executed by a computer, cause the computer to implement the

method as described above or below.

According to still another aspect of the present invention, there Is
provided a method of identifying commands in an application, comprising: receiving

30 a search request indicative of a desired task to be performed with the application,
-43 -
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searching a command store, that stores commands for the application, using the
search request; identifying as possible commands to perform the desired task, a
subset of the commands in the command store based on the search request, the
subset including a plurality of different commands for performing a plurality of
different tasks in the application; and returning the possible commands in a user
actuable form such that one of the possible commands that corresponds to the
desired task can be actuated by a user to execute the desired task in the application,
wherein returning the possible commands comprises returning the possible
commands in ranked order based on a score caiculated for each possible command
In the subset, the score being indicative of how likely it is that the possible command

can be used to perform the desired task.

According to yet another aspect of the present invention, there is
provided a system for locating a command to perform a task in any of a plurality of
different applications, comprising: a processor; and a memory having processor-
executable instructions stored thereon that, when executed by the processor,
implement a searching component configured to receive a search request and a
current context of an application in which the command is to be executed and to
identify, from a plurality of commands, a plurality of possible commands, comprising a
subset of the plurality of commands, based on the search request and the context,
the plurality of possible commands each actuable to perform a different task, and to
return and display the plurality of possible commands in user selectable form, such
that a selected one of the plurality of possible commands can be executed from the
user selectable form to perform the task in a given one of the plurality of different

applications.

According to a further aspect of the present invention, there is provided
a computer-readable medium having computer-executable instructions storea
thereon which, when executed by a computer, cause the computer to perform steps
of: receiving a command search request; receiving context information indicative of a
current context of an application for which a command is sought; searching a data

store to identify a plurality of possible commands based on the command search
- 4b -
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request and the context information, the possible commands indentified changing
with changes in the context information; and returning a list of the plurality of possible
commands, each actuable to perform a different task, as user actuable graphical user
iInterface elements, ordered according to a relationship between the possible

commands and the search request and the context information.

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 claimed subject matter is not limited to implementations

that solve any or all disadvantages noted in the background.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of one illustrative embodiment of a computing

environment with which the present subject matter can be used.
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FIG. 2 1is a block diagram of one illustrative
mobille device.
FIG. 3 1s a block diagram in which searching and

command processing are performed on a client.

FIG. 4 1is a flow diagram 1i1illustrating one

g

illustrative embodiment of the. operation of the system

shown in FIG. 2.

FIG. 4 1s a flow diagram illustrating a number
of optional steps.
FIGS. 5-10B are screenshots showing embodiments

of graphical user interfaces illustrating features of the

present subject matter.

FIG. 11 1is a block diagram showing command

searching and processing being performed on a server.

FIG. 12 1is a block diagram showing command
searching and processing being performed on a server which
sﬁpports a server-based application.

DETAILED DESCRIPTION

The present subject matter deals with searching

for commands assocliated with software applications, and b

executing those commands. However, before that subject

matter 1s discussed 1in more detail, two illustrative
computing devices willl be described.

FIG. 1 1llustrates an .example of a suitable
computing system environment 100 on which embodiments may
be implemented. The computing system environment 100 is
only one example of a suitable computing environment and
is not intended to suggest any limitation as to the scope
of use or functionality of the claimed subject matter.
Neither should the computing environment 100 be
interpreted as having any dependency or requirement
relating to any one or combination of components

illustrated in the exemplary operating environment 100.
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Embodiments are operational with numerous other
general purpose or speclal purpose computing system
environments or configurations. FExamples of well-—known
computing systems, environments, and/or configurations
that may be suitable for use with various embodiments
include, but are not limited to, personal computers,
server computers, hand-held oxr laptop devices,
multiprocessor systems, microprocessor—-based systems, set
top boxes, programmable consumer electronics, network PCs,
minicomputers, '‘mainframe computers, telephony systems,
distributed computing environments that include any of the
above systems or devices, and the like.

Embodiments may be described in the general

context of computer-executable instructions, such as

program modules, being executed by a computer. Generally,
program modules include routines, programs, objects,
components, data structures, etc. that perform particular
tasks or implement particular abstract data types. Some
embodiments are designed to be practiced in distributed
computing environments where tasks are performed by remote
processing devices that are linked through a
communications network. In a distributed computing
environment, program modules are located in both local and

remote computer storage media including memory storage

devices.

With reference to FIG. 1, an exemplary system
for implementing some embodiments includes a general-
purpose computing device 1in the form of a compufer 110.
Components of computer 110 may include, but are not
limited to, a processing unit 120, a system memory 130,
and a system bus 121 that <couples various system
components including the system memory to the processing
unit 120. The system bus 121 may be any of several types

of bus structures including a memory bus Or memory

-6
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controller, a peripheral bus, and a local bus using any of

a variety of bus architectures. By way of example, and
not limitation, such architectures include  Industry
Standard Architecture (ISA) bus, Micro Channel

Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video
Flectronics Standards Association (VESA} local bus, and
Peripheral Component Interconnect (PCI) bus also known as
Mezzanine bus.

Computer 110 typically includes a variety of
computer readable media. Computer readable media can be

any available media that can be accessed by computer 110

and includes both vwvolatile and nonvolatile media,
removable and non~-removable media. By way of example, and
not limitation, computer readable media may comprise
computer storage media and communication media. Computer
storage media includes Dboth volatile and nonvolatile,
removable and non-removable media implemented 1in 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, RAM, ROM, EEPROM, flash memory oK
other memory technology, CD~ROM, digital versatile disks
(DVD) or other optical disk storage, magnetlic cassettes,
magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used to
store the desired information and which can be accessed by
computer 110. Communication media typically embodies
computer readable instructions, data structures, progranﬁ
modules or other data in a modulated data signal such as a
carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data
signal” means a signal that has one or more of 1ts
characteristics set or changed in such a manner as O

oncode information in the signal. By way of example, and

iy
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not limitation, communication media includes wired media
such as a wired network or direct-wlred connection, and
wireless media such as acoustic, RF, infrared and other
wireless medla. Combinations of any of the above should
also be included within the scope o0of computer readable
media.

The system memory 130 includes computer storage
media in the form of volatile and/or nonvolatile memory
such as read only memory (ROM) 131 and random access
memory (RAM) 132. A basic input/output system 133 (BIOS),
containing the basic routines that help to transfer
information between elements within computer 110, such as
during start-up, is typically stored in ROM 131. RAM 132
typically contains data and/or program modules that are
immediately accessible to and/or presently being operated

on by processing unit 120. By way of example, and not

limitation, FIG. 1 illustrates operating system 134,
application programs 135, other program modules 136, and
program data 137.

The computer 110 may also include other
removable/non-removable volatile/nonvolatile computer
storage media. By way of example only, FIG. 1 i1llustrates
a hard disk drive 141 that reads from or writes to non-

removable, nonvolatile magnetic media, &a magnetic disk

drive 151 that reads from or writes to a removable,
nonvolatile magnetic disk 152, and an optical disk drive
155 that reads from or writes to a removable, nonvolatile
optical disk 156 such as a CD ROM or other optical media.
Other removable/non~-removable, volatile/nonvolatile
computer storage media that can be used in the exemplary.
operating environment include, but are not limited to,
magnetic tape <cassettes, flash memory cards, digital
versatile disks, digital wvideo tape, solid state RAM,

solid state ROM, and the like. The hard disk drive 141 is

-8 -



10

15

20

25

30

CA 02643754 2008-08-26

WO 2007/106315 PCT/US2007/004699

typically connected to the system bus 121 through a non-
removable memory interface such as interface 140, and
magnetic disk drive 151 and optical disk drive 155 are
typically connected to the system bus 121 by a removable
memory interface, such as interface 150.

| The drives and their associated computer storage
media discussed above and illustrated in FIG. 1, provide
storage of computer readable instructions, data
structures, program modules and other data for the
computer 110. In FIG. 1, for example, hard disk drive 141
is illustrated as storing operating system 144,
application programs 145, other program modules 146, and
program data 147. Note that these components can either
be the same as or different from operating system 134,
application programs 135, other program modules 136, and
program data 137. Operating system 144, application
programs 145, other program modules 146, and program data

147 are giliven different numbers here to illustrate that,

at a minimum, they are different copies.
A user may enter commands and information 4into

the computer 110 through input devices such as a keyboard

162, a microphone 163, and a pointing device 161, such as

a mouse, trackball or touch pad. Other input devices (not

shown) may include a Jjoystick, game pad, satellite dish,
scanner, or the like. These and other input devices are
often connected to the processing unit 120 through a user
input interface 160 that is coupled to the system bus, but
may be connected by other interface and bus structures,

such as a parallel poft, game port or a universal serial

bus (USB). A monitor 191 or other type of display device
is also connected to the system bus 121 wvia an interface,
such as a video interface 190. In addition to the
monitor, computers may also include other peripheral

output devices such as speakers 197 and printer 196, which

-0 -
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may pe connected through an output peripheral interface
195.

The computer 110 1i1s operated 1in a networked
environment using logical connections t0O oOne or more
remote computers, such as a remote computer 180. The
remote computer 180 may be a personal computer, a hand-
held device, a server, a router, a network PC, a peer
device or other common network node, and typically
includes many or all of the elements described above
relative to the computer 110. The logical connections
depicted in FIG. 1 include a local area network (LAN) 171
and a wide area network (WAN) 173, but may also include
other networks. Such networking environments are
commonplace in offices, enterprise-wide computer networks,
intranets and the Internet.

When used in a LAN networking environment, the

computer 110 1is connected to the LAN 171 through a network
interface or adapter 170. When used in a WAN networking
environment, the computer 110 typically includes a modem
172 or other means for establishing communications over
the WAN 173, such as the Internet. The modem 172, which
may be 1nternal or external, may be connected to the
system bus 121 wvia the user input interface 160, or other
appropriate mechanism. In a networked environment,
program modules depicted relative to the computer 110, or
portions thereof, may be stored in the remote memory
storage device. By way of example, and not limitation,

FIG. 1 1llustrates remote application programs 185 as

residing on remote computer 180. It will be appreciated

that the network connections shown are exemplary and other

means of establishing a communications link between the

computers may be used.
FIG. 2 1s a block diagram of a mobile device

200, which is an exemplary computing environment. Mobile

-10—~



10

15

20

25

30

CA 02643754 2008-08-26

WO 2007/106315 PCT/US2007/004699

device 200 includes a microprocessor 202, memory 204,

input/output (I/0) components 206, and a communication

interface 208 for communicating with remote computers or

other mobile devices. In one embodiment, the afore-

mentioned components are coupled for communication with
one another over a sultable bus 210.

Memory 204 is implemented as non-volatile
electronic memory such .as random access memory (RAM) with
a battery back~up module (not shown) such that information
stored in memory 204 1s not lost when the general power to
mobile device 200 is shut down. A portion of memory 204 is
1llustratively allocated as addressable memory for program
execution, while another portion of memory 204 1is
illustratively used for storage, such as to simulate
storage on a disk drive.

Memory 204 includes an operating system 212,
application programs 214 as well as an object store 216.
During operation, operating system 212 is illustratively
executed by processor 202 from memory 204. Operating
system 212 1is illustratively designed for mobile devices,
and 1mplements database features that can be utilized by
applications 214 through a set of exposed application

programming interfaces and methods. The objects in object

store 216 are maintained by applications 214 and bperating
system 212, at least partially in response to calls to the
exposed application programming interfaces and methods.
Communication Iinterface 208 represents numerous
devices and technologies that allow mobile device 200 to
send and receive information. The devices 1include wired
and wireless modems, satellite receivers and Dbroadcast

tuners to name a few. Mobile device 200 can also be

directly connected to a computer to exchange data
therewith. In such cases, communication interface 208 can

be an infrared transceliver or a serial or parallel
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communication connection, all of which are capable of
transmitting streaming information.

Input/output components 206 include a variety of
input devices such as a touch—-sensitive screen, buttons,
rollers, and a microphone as well as a variety of output
devices including an audio generator, a vibrating device,
and a display. The devices listed abov’e are by way of
example and need not all be present on mobile device 200.

In addition, other input/output devices may be attached to

or found with mobile device 200.

FIG. 3 1is a block diagram of 'a computing
environment 1in accordance with an embodiment in which
command searching and processing 1is performed on a client

250. Client 250 is i1illustratively a desktop computer, a

laptop computer, or a mobile device, such as a personal
diglital assistant, a telephone, a handheld computer, etc.
In the embodiment shown in FIG. 3, client 250 has a
software application 252 thereon which is accessed by user
254 such that the user can execute one or more commands to
perform a variety of different . tasks. For example,
application 252 may be a word processing program, a
spreadsheet program, a presentation program, or any other

software application that can be accessed by a user 254,

though a user interface 271, to perform tasks.

Client 250 is shown with a platform 256. In one
embodiment, platform 256 1i1s, for example, an operating
system that supports a plurality of different applications
252. In the embodiment shown in FIG. 3, platform 256

includes command searching and processing component 258
and command store 259. As is described in greater detail
below, component 258 1is exposed to usexr 254 through

application 252 (or independent of application 252) such

that the user can search for commands assocliated with

application 252, and optionally execute the desired
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commands . In one embodiment, platform 256 exposes an
interface 260, such as an application programming

interface, which can be invoked by application 252.

Client 250 1is also shown with an optional speech
recognition component 270. This can be used as described
below.

In the embodiment shown in FIG. 3, client 250 is
also connected to a server 262 though a network 264.
Network 264 can be any desired network, such as a wide
area network, a local area network, etc.

FIG. 4 1s a flow diagram illustrating one
enmbodiment of the operation of the system shown in.FIG. 3.
FIGS. 3 and 4 will now be described in conjunction with |
one another. For the purposes of this discussion, it is
assumed that user 254 launches application 252 and desires
to perform a task using application 252. The user
illustratively does not know the command or commands
required to perform the task. In other words, the user
has not memorizéd the steps necessary (or the location of
the user 1nterface elements required) to perform the
desired task. Therefore, user 254 must locate the command
required to perform the deslired task.

In accordance with one embodiment, user 254
begins to entexr a search request. Iin one embodiment, user
254 can enter the search regquest through speech
recognition component 270, by simply speaking the desired
search request. FFor purposes of the present discussion,
however, it will be assumed that the user types 1n the
search request one letter at a time, but the invention is
not to be so limited.

In any case, FIG. 5 shows one graphical user
interface 271 which can be used to recelve entry of the

search reguest. User interface 271 in FIG. 4 illustrates

that application 252 is a presentation program referred to
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as “Program A”. Command searching and processing
component 258 exposes text box 274 through user interface
271 of application 252, to the user. The user can enter a
search request, letter by letter, into text box 274.

Therefore, after the user 254 types in a first
letter in text box 274 on user interface 271, the letter
is transmitted, as a search request 280, to command
searching and processing component 258 in platform 256.
In order to do this, in one embodiment, application 250
provides the search request 280 through the interface 260
exposed by component 258. Receiving the first letter at
command searching and processing component 258 1S
indicated by block 299 in FIG. 4.

Component 258 then calculates likely words that

complete the letter string - entered thus far. For

instance, if the user has typed Y“ins” the "most likely

completion of this prefix might be “insert”. This 1is
indicated by block 300 in FIG. 4 and is described 1in more
detail below with respect to the example shown 1n FIG. 5.

In one embodiment, component 258 also receives
the context 281 of application 252. For instance, the
context wlll illustratively identify the particular
application 252 for which a c:ommand is sought, and provide
an indication of the particular contents of the window
currently open and under focus in the application, a
position of the cursor relative to the elements on the
opén window, etc. Examples of context 281 are described
in greater detail below and the optional step of receiving
the context 1s indicated by block 301 in FIG. 4.

Once the first letter is received, likely
completions are calculated, and the context component 258
performs a search through command store 259 that stores
the commands associated with a ‘plurality of different

applications. This search 1is performed based on the

-14~—



10

15

20

25

30

CA 02643754 2008-08-26

WO 2007/106315 PCT/US2007/004699

received letters, likely completions and the context.
Performing the search is indicated by block 302 in FIG. 4.

In pexrforming the search, component 258
identifies possible commands and calculates a score
indicative of how likely it is that each of the possible
commands 1s being requested by the user in the search
request. This is indicated by block 304 in FIG. 4. While
the search can be performed in any desired: way, in one
embodiment, the search is performed using a search engine
that is trained with prior probabilities of commands.

Once the calculation has been made, component
258 returns the search results through inferface 260 where
they are displayed at user interface 271 through
application 252. Of course, the results can be returned
without going through application 252 as well. In any
case, 1n one embodiment, component 258 not only displays
the most likely commands given the search request, but
also displays them in ranked order, given the score
calculated for each command in block 204. Displaying the
ranked commands is indicated by block 306 in FIG. 4.

User 254 can then eilther select one of the
displayed commands, or continue typing édditional letters
in the search request. This is indicated by block 308 in
FIG. 4. In the embodiment in which the user does not
select one of the commands, but instead continues to type
letters, processing reverts back to block 302 and another
search is performed, scores are calculated, and the likely
commands are again displayed in ranked order, as indicated
by blocks 304 and 306.

Assume for the sake of the example shown in FIG.
5 that the user 254 wishes to insert a table in the
particular application 252 which is open. In the
embodiment shown in FIG. 5, user interface 271 shows that

user 254 has typed 1into text box 274 the letters “ins”.
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The context has also been provided to component 258. The
context indicates, among other things, that the open
application 252 is a presentation application. Component
258 calculates the probabilities of commands associated
with the input “ins” stored in command store 259. In the
particular example shown in FIG. 5, component 258
determines that the most probable completion of “ins” is

“insert”, and component 258 displays, as search results,

commands which relate to inserting or adding in the gliven
context.

It will Dbe noted from this example that
component 258 illustratively not only searches based upon
the particular letters input, but based upon synonyms of
Che most likely completions of those letters. In other
words, the most likely completion of the letters “ins” in
the present context is “insert”. Therefore, component 258
identifies synonyms for “insert” (such as “add”) and
searches for commands that are for “inserting” or “adding”
things and that would be most likely, given the current
context of the application 252.

As shown 1in FIG. 5, component 258 returns the
search results, ranking them in order. It can be seen

that the first command returned is “insert slide” which is

gy

more probable than any of the other commands in the list.

The other commands in the list are rank ordered, according
Co the score calculated by component 258 (which can be a
likelihood or probability or other desired measure) and
they are numbered, accorxding to their rank. In the
embodiment shown in FIG. 5, the first nine results are
number according to their rank, and a plurality of other

commands are also provided, but are not numbered.

The user can select one of the commands from the
list of returned results 275 by simply clicking on the

displayed command. However, in one embodiment, the user
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can also select one of the numbered search results by

simply typing that number in box 274. Any other desired

way of selecting a command from the list 275 can be used
as well.

In accordance with the example shown in FIG. b5,
the user selects the Yinsert table” command. Having
component 258 receive a command selection is indicated by
block 308 in FIG. 4. .

Once the user has selected a command from list
275, 1if more dialog with the user 1s required in order to
further refine or disambiguate the command, component 258
can conduct that additional dialog. This 1s discussed 1in
greater detall below with respect to FIG. 6. Determining
whether the extra dialog is required and conducting that
dialog is indicated by blocks 310 and 312 in FIG. 4.

Once the dialog is complete, or if no further
dialog is required, that means that the selected command
has been fully disambiguated by component 258. Component
258 can then either provide additional information to user
254 about the selected command (such as  tutorial
information), or component 258 can simply execute the
command selected by the user. Providing the additional
information is described in more detailil below with respect
to FIGS. 4A, 8 and 9, and executing the selected command
is indicated by block 314 in FIG. 4.

As an example of executing the commands, where
the user  has selected the “insert table” command,
component 258 (after it determines that no additional
dialog is necessary) controls application 252 such that
application 252 takes the user to the appropriate place in
the application to execute the “insert table” command.
FIG. 5 displays the appropriate user interface mechanism

that allows the user to execute the Yinsert table”

command.
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As an example of conducting additional dialog to
refine a command, component 258 may conduct a dialog with
the user as at block 312 in FIG. 4 to determine the size
of the table which the user wishes to add. Component 258
then adds it automatically. In another embodiment,
component 258 simply allows the user to walk though the
“insert table” functionality provided by application 252,
once component 258 has taken the user to that place in the
user interface provided by application 252.

Also, the additional dialog may further define

what the user wishes to do. For example, 1f the user
inputs “delete cell and table”,. the component 258 may
respond with an inguiry such as %“which table” or "“which
cell”, and then delete the specified table or cell Dbased
on the ieSponse from the user.

In accordance with another embodiment, component
258 (or another component invoked by component 258)
automatically performs the command selected by the user,
receiving user inputs where  necessary. For instance, user

254 can select the desired user interface elements to

insert a table from the 1list 275 of possible commands.
Component 258 (or another component invoked by component
258) can then assume control of application 252 and begiln
to automatically perform that command. However, when 1t
comes to the point where the user interface asks the user
to specify the size of the table (in terms of columns and
rows) component 258 simply highlights the field to Dbe
modified by the user and pauses until the wuser has 1input
the desired information and clicked “ORKR”. In that
example, component 258 (or other component) simply waits
until the user has selected the desired number of columns
and rows and clicked "OK" and compénent 258 (or other
component) then walks the application 252 through the

remainder of the steps necessary to perform the command of
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inserting the desired size table within the application,
at the specifiled spot. Automatically executing the
command is indicated by block 314 in FIG. 4.

Of course, if component 258 1s not configured to
automatically execute the command selected by the user,
the user can continue to use component 258 as the user 1is
taking the steps to execute the command. For instance,
if, in FIG. 6, the user again types "ins” 1into text box
274, component 258 again identifies the possible commands
and calculates the scores for the wvarious commands and
again displays a list 275 of possible commands, given the
new context. This is shown in FIG. 7. Specifically, FIG.
7 illustrates that component 258 has now calculated the
highest scores for the commands of inserting rows and
inserting columns 1N a table, because the context
indicates that. the table has already been added as shown
in FIGS. 5 and 6.

As briefly mentioned above, component 258 can

convey additional information to the user, and not 3Jjust

execute the command. This 1s indicated in FIG. 4A. For
instance, component 258 may illustratively be configured
to provide user 254 with tutorial information or guided
help in executing the command. In doing so, component 258
first determines that it must convey this additional
information (e.g., the guided help) to the user as
indicated at block 400. The decision to provide the
additional information can be predetermined by the
developer, or set by the user using any desired user
interface element, or based on any other desired criterla.
Component 258 then retrieves and conveys the additlional
information, as indicated by block 402. In the embodiment
discussed hérein, the additional information is the guided

help or tutorial help, which can be offered to a user in
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executing a command, and an example of this is illustrated
in FIGS. 8 and 9.

For instance, assume for the sake of example
+hat the user types “back” in text box 274 as shown 1n
FIG. 8. Component 258 then calculates the most probable
commands, given the input “back” and given the present
context and provides the ranked results shown in list 275.
FIG. 8 also shows that the user has selected the first
result in the list (i.e., the “change the background
[wizard]” command). The selected command 1s actually
comprised of a command bundle of subcommands that are
executed to perform the overall command oOr task of
changing the background. Component 258 then launches the

“change background” command bundle associated with

application 2532. In the embodiment 1llustrated, one
example of the guided help is shown in FIG. 9.

FIG. 89 is a guided help and commanc.l' interface
500 which not only provides some tutorial information to
the user about executing the selected command, but also
provides mechanisms by which the user can actually execute
the command. For instance, user interface 500 provides a
tutorial display portion 502 that displays tutorial
content, as well as a tutorial portion 504 that displays
additional tutorial content. User interface 500 also
provides command elements 506 that allow a user to select

the desired subcommands, within the command bundle, for

changing the background of presentation materlal provided
in application 252. The "“next” button 506 allows the user
to walk through the tutorial and actually execute the
command as the user is walking through the tutorial.

From Ehe above discussion, it will be clear that
the particular user interface 271 for conducting command
searching can take a wide variety of different forms. For

instance, FIG. 10A shows another embodiment of user
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interface 271. In the embodiment shown in FIG. 10A, the
usexr has eﬁtered “open” in text box 274 and the possible
commands are shown 1n list 275. The user can ask for
additional results using elements 277.

FIG. 10B shows an embodiment of user interface
271 after the user has selected the Yopen presentation”

command. Component 258 then controls application 252 to

bring up the “open” file dialog illustrated in FIG. 10B.

From the description thus far, it 1s clear that
the command searching and processing component 258, and
the subject matter related to it, are applicable not only
to rich client applications (such as word processing
applications, spreadsheets, presentation software, etc.)
that reside on a client (such as a desktop or laptop
computer) but that the subject matter i1s also applicable
and useful, in an environment in which application 252
resides on a mobile device, such as a personal digital

assistant, a mobile telephone, a handheld computer, etc.

However, FIGS. 11 and 12 1llustrate that the command
searching and processing component 258, and the assocliated
subject matter, are also useful in other environments. In
one such environment, application 252 resides on a client,
but command searching and processing component 258 resides
remotely, such as on a server. In another such
environment, application 252 and command searching and
processing component 258 both reside remotely from the
client such as on a server. Items in FIGS. 11 and 12 are
numbered similarly to corresponding items in FIG. 3.

More speclfically, FIG. 11 shows: that command
searching and processing component 258, and command store
259 are no Jlonger resident on client 250. Instead,

component 258 resides on server 262, and component 259 1is

shown coupled to component 258 and can reside at any

desirable location. In the embodiment shown in FIG. 11,
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search request 280 and context 281 are provided through
platform 256, over network 264, to component 258 on server
262. Component 258 performs the search, calculates the
scores associated with the results, and provides the
ranked search results back through network 264 and
platform 256 to application 252, where they are provided
to user 254 through user i1nterface 271.

FIG. 12 1s similar to FIG. 11, except that
application 252 is now also located on server 262.
Therefore, application 252 can be a web-based application
which is accessed by client 250 over network 264. In the
embodiment shown in FIG. 12, the reqﬁest and search
results are transmitted back and forth between application
252 and component 258 at server 262.

It can thus be seen that the present system uses
language to find substantially any command that a user
wishes to execute in an application. The user can provide
a search request in the user’s own - language, and the
present system illustratively maps that language to the
correct command by searching based on prior probabilities,
given context. The commands that are returned are likely
the most relevant ones for a given search reguest, in the
current context. Commands returned, once selected, can be
automatically performed for the user, or a user interface
can be brought up based on the selected command, a wilizaxrd
can be launched, a rich wizard can be launched, or a
tutorial can be run based on the selected commands.

It should also be noted that the present system
pivots functionality of the application around the
particular command that the user wishes to eXecute. For
instance, if the user wishes to find all commands in the
system that have to do with printing, it may be difficult
in conventional systems to find those specific commands,

because printing information is located in help systems in
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many different places relative to many different functions
within an application. However, the present component 258
can be used to gather all of that information 1into a
single place, in response to a search request for a
printing-related command.

Although the subject matter has been described
in language specific to structural features and/or
methodological acts, it 1is to be understood that the
subject matter defined 1in the appended claims is not
necessarily limited to the specific features or acts
described above. Rather, the specific features and acts

described above are disclosed as example forms of

implementing the claims.
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CLAIMS:

1. A computer implemented method of identifying commands in an
application, comprising:

receiving a search request indicative of a desired task to be performed
with the application;

searching, with a processor, a command store, that stores commands
for the application, using the search request;

identifying, with a processor, as possible commands to perform the
desired task, a subset of the commands in the command store based on the search
request, the subset including a plurality of different commands for performing a
plurality of different tasks in the application;

returning, with a processor, representations of the possible commands
in a user actuable form such that one of the possible commands that corresponds to
the desired task can be actuated by a user to execute the desired task in the
application, wherein returning representations of the possible commands comprises
returning representations of the possible commands in ranked order based on a
score calculated for each possible command in the subset, the score being indicative

of how likely it is that the possible command can be used to perform the desired task:

receiving a user selection of a given one of the representations of
possible commands, the given one of the representations of possible commands
representing at least two specific possible commands, each specific possible
command representing a command bundle of a plurality of subcommands;

conducting additional dialog, prior to performing the plurality of
subcommands in the command bundle, to obtain information necessary to
disambiguate between, and identify one of, the at least two specific possible
commands, and to perform all of the subcommands in the command bundle, In

response to receiving the user selection of the given one of the representations of the
- 24 -
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possible commands, the additional dialog being conducted utilizing a guided help
screen that includes an indication of the given one of the representations of possible
commands and tutorial content associated with the given one of the representations
of possible commands, the tutorial content including at least three sections, a first
section of the tutorial content providing textual information about the given one of the
representations of possible commands, a second section of the tutorial content
providing a list of user selectable options corresponding to the at least two specific
possible commands, and a third section of the tutorial content providing a
combination of textual and graphical information about the given one of the
representations of possible commands, the user selection of the given one of the
representations of the possible commands including receiving a user selection of one
of the options from the list of user selectable options in the second section of the

tutorial content; and

automatically performing all of the subcommands in the command

bundle without requiring additional information from the user.

2. The method of claim 1 wherein identifying possible commands

comprises:

receiving a context input indicative of a context of the application and

identifying the possible commands based on the context input.

3. The method of claim 1 wherein returning the possible commands in a

user selectable form comprises:

displaying a user actuable interface element, for each possible

command, that can be actuated by the user through a graphical user interface to

perform the possible command.

4. The method of claim 1 wherein receiving a search request comprises:

displaying a text entry mechanism; and
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receiving a text entry indicative of the search request.

d. The method of claim 4 wherein returning the possible commands In a
user selectable form comprises:

displaying a user actuable interface element, for each possible
command, that can be actuated by the user through a graphical user interface to
perform the possible command; and

displaying an associated command identifier, associated with each user
actuable interface element, wherein the command identifier can be entered in the text

entry mechanism to perform the possible command.

6. The method of claim 4 wherein identifying possible commands and
returning the possible commands are performed after each character received in the
text entry mechanism.

[ The method of claim 6 wherein the score is calculated for each possible

command identified after each character received in the text entry mechanism.

8. The method of claim 1 wherein identifying the possible commands Is
performed by a search component in a platform that supports a plurality of different

applications.

0. The method of claim 1 wherein receiving a search request comprises:
receiving a speech input indicative of the search request.

10. The method of claim 1 and further comprising:

returning tutorial assistance in executing a selected command response

to receiving a user selection of a possible command.
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11. A computer-readable medium having computer-executable instructions
stored thereon that, when executed by a computer, cause the computer to implement
the method of any one of claims 1 to 10.

12. A method of identifying commands in an application, comprising:

receiving a search request indicative of a desired task to be performed
with the application;

searching a command store, that stores commands for the application,
using the search request;

identifying as possible commands to perform the desired task, a subset
of the commands in the command store based on the search request, the subset
including a plurality of different commands for performing a plurality of different tasks
in the application; and

returning the possible commands in a user actuable form such that one
of the possible commands that corresponds to the desired task can be actuated by a
user to execute the desired task in the application, wherein returning the possible
commands comprises returning the possible commands in ranked order based on a
score calculated for each possible command in the subset, the score being indicative
of how likely it is that the possible command can be used to perform the desired task.

13. The method of claim 12 wherein identifying possible commands

cCOmprises:

receiving a context input indicative of a context of the application and

identifying the possible commands based on the context input.

14, The method of claim 12 wherein returning the possible commands in a

user selectable form comprises:
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displaying a user actuable interface element, for each possibie
command, that can be actuated by the user through a graphical user interface to

perform the possible command.

15. The method of claim 12 wherein receiving a search request comprises:
displaying a text entry mechanism; and
receiving a text entry indicative of the search request.

16. The method of claim 15 wherein returning the possible commands in a

user selectable form comprises:

displaying a user actuable interface element, for each possible
command, that can be actuated by the user through a graphical user interface to

perform the possible command; and

displaying an associated command identifier, associated with each user
actuable interface element, wherein the command identifier can be entered in the text

entry mechanism to perform the possible command.

17. The method of claim 15 wherein identifying possible commands and

returning the possible commands are performed after each character received in the

text entry mechanism.

18. The method of claim 17 wherein the score is calculated for each

nossible command identified after each character received in the text entry

mechanism.

19. The method of claim 12 wherein identifying the possible commands is

performed by a search component in a platform that supports a plurality of different

applications.

20. The method of claim 12 wherein receiving a search request comprises:
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receiving a speech input indicative of the search request.

21. The method of claim 12 and further comprising:

returning tutorial assistance in executing a selected command response

to receiving a user selection of a possible command.
22. The method of claim 12 and further comprising:

conducting additional dialog to disambiguate a command is response to

receiving a user selection of a possible command.

23. A system for locating a command to perform a task in any of a plurality

of different applications, comprising:
a processor; and

a memory having processor-executable instructions stored thereon that,
when executed by the processor, implement a searching component configured to
receive a search request and a current context of an application in which the

command is to be executed and to identify, from a plurality of commands, a plurality
of possible commands, comprising a subset of the plurality of commands, based on
the search request and the context, the plurality of possible commands each actuable

to perform a different task, and to return and display the plurality of possible
commands in user selectable form, such that a selected one of the plurality of

possible commands can be executed from the user selectable form to perform the

task in a given one of the plurality of different applications.

24. The system of claim 23, wherein the instructions, when executed,

further implement:

a platform supporting the plurality of different applications, the platform

including the searching component for conducting searching for the plurality of

different applications.
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25. The system of claim 24 wherein the processor, the memory including
the instructions that implement the platform, and the searching component reside on

a client device.

26. The system of claim 23 wherein the plurality of different applications

reside on a client device and further comprising:

a server connectable to the client device, the server including the
processor, and the memory including the instructions that implement the searching

component.
27. The system of claim 23 and further comprising:

a server including: one or more of the different applications; the

processor; and the memory including the instructions that implement the searching

component,

the one or more applications being accessible by one or more client
devices.
28. The system of claim 23 wherein the searching component is accessible

by a mobile device.
29. The system of claim 23 and further comprising:

memory comprising a command data store, searchable by the

searching component and storing a command records indicative of commands for the

plurality of different applications.

30. A computer-readable medium having computer-executable instructions

stored thereon which, when executed by a computer, cause the computer to perform

steps of:

receiving a command search request;
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receiving context information indicative of a current context of an

application for which a command is sought;

searching a data store to identify a plurality of possible commands
based on the command search request and the context information, the possible

commands indentified changing with changes in the context information; and

returning a list of the plurality of possible commands, each actuable to
perform a different task, as user actuable graphical user interface elements, ordered
according to a relationship between the possible commands and the search request

and the context information.

31. A computer-readable medium having computer-executable instructions
stored thereon that, when executed by a computer, cause the computer to implement

the method of any one of claims 12 to 22.

_ 31 -



CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

1/13

31
SINVIODOUd

NOLLYOI'TddY |

dLOWHI

081
JALNdNOD
JLONHY

. &1
ANOHdOYOIA
T
HOIAHA
ONLINIOd
T
(MAYOdAdA

0LT 091

HdHLO

ative 4 Juml Jun AR ambh A ll.lll.' A,

HOVIdHLNI
AJOWHIN
"TOANON

JdTdVAONWHY

9¥1 SHINAON
NVIOOUd

SINVYDOUd
NOLLVOI'lddV

[ DId

771 IWALSAS
NILVdHdO

21

9¢T SHINAON
NVID0Ud

CeT SNVIH0Ud
NOILVOI'lddV




200

WO 2007/106315

210

202

212

PROCESSOR

204

CA 02643754 2008-08-26

2/13

214
216

o~ i
2 Q)
A E:E{g
< 2 5
O
p—
\O
-
& o0
(e
@\ |

PCT/US2007/004699

:

p
&
=
<<
é
-
O

FI1G. 2



CA 02643754 2008-08-26

WO 2007/106315 PCT/US2007/004699
3/13

254
USER

/ SEARCH
REQUEST/ /
RESULTS

280

CLIENT 270 271
Y

i SPEECH |

252
: RECOGNITION ; (4 |
; COMP ONENT § APP LI CAT ION 78 0

LA T T L Y Y T I L

| . /M SEARCH
/ CONTEXT /

INTERFACE
e

256

PLATFORM

258 | COMMAND SEARCHING
AND PROCESSING
COMPONENT
259
COMMAND STORE
262
SERVER

3/13



CA 02643754 2008-08-26

WO 2007/106315 PCT/US2007/004699
4/13

- START
RECEIVE A LETTER

CALCULATE LIKELY WORDS THAT COMPLETE PREFIX

Y _ 30l

rRECEIVE CONTEXT|,2”
R [

PERFORM SEARCH V”
304
CALCULATE LIKELY |/
COMMANDS

DISPLAY RANKED,
LIKELY

COMMANDS

308

" RECEIVE ANOTHER
LETTER

‘ A SELECTION
OR ANOTHER

'\

l - - RECEIVE A
“ SELECTION 312
400 N p 310 -
“}; \ . ] .
ONVEY" ‘
- “ADDITIONAL ~.  °~ REQUIRED Cgﬁggg
< TO REFINE
~ _ INFORMA- _ -~ ~
400 N TION‘7 Ve NO
N\ _l YES N
|r RECEIVE AND | _1 No
' CONVEY ADDITIONAL | -
INFORMATION 314
|\ -
-~ | EXECUTE COMMAND

RECEIVING USER
INPUT AS NECESSARY

F1G. 4




CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

5/13

GLC

1LT

peyo pesu| §i55*

S|l LLOL) SIAOIN HasUy|

uonenb3g yew pasuj

weibeiq uasu| O

¢ DI4

udeibesed —

8l Wodj olpny pesu|  sbuiwiy Moys aplis _un«m_ 18)ye/ai048q aoeds ppy — Y,

108))9 )X Lasu} v\ ¢

ol vosu) B MOYS SPHS opiig 0} 9Buejosy ppY| |
Josyspeads [ O 10849 UCHEWILE PPV —, olld Woij aInjoig esuf [V
190X sy oquAg pasu; . DuliBqUINU/SISIING PRY —1 Z

198(qO Hesuy D S10{0D msu PPy ®w 18] pazlA}s pasu v\v E.Nmu__w Mau uasuy| D _,

apys meN[] ubSeg[J AV & =i
dieH MOpUulli Moyg 8plIS  S|00] Jewudq uesul MeIx  p3 8]



CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

6/13

9 "DId

¥z

'SMOJ JO JSQUINN

[ 1

‘SULIN|09 JO JoquinN

ajqe ] uesu

ooue) |

o]

i

e
rm————— .|
P —
AR, ——
r——— TN

spus meN[]  ubBeq[] AVA &V =i
diof] MOPUi MOUS 8PS SI00L jewsO4 uesu MR WpJ eiid



CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

7/13

IANS ppe 0} 31D

Sl PPE 0} 3110

SJ0|0D Mau ppY @ 1xa] pazi|fys pasu| m 8] Bulsquinu ppy —s

a|qel ul }is] |y}

| ....l... B 03 suuinjos pasuj y
ydeibesed — o9y Ixa| Masu| | V _ BpIIS mau Lasu| ajqe]. ui Jybu ayy |
- _ _UI_ L ¢
Jgye[aiojeq ededs ppy — 0} suwnjo) Hasu|
o= sjqey ul
gl 01 S19|in

pusoyobuoonppy [ | uriediuesa | | perorsenapey =i MRS )

slqeL ul

—a 94 WOl a1njoid Masu 31 {0 9ZIS 3SB3II H
Bupaquinu/s)afing ppy —: st SUSES SRS 51 1o _m a4 d

yasu} AJo)SIH .

G  MO{oC SMOY JMasu|

spus melj[]  ubSeg(J avVaY WV =t
diosH MOPUIfA MOUS 3PS  S|o0]  jewd{ Haesy]

o S — TP —— — a— prap— . pr— R

MaIA  3p3 9

[ uonejuasald] _ v weibold —




CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

8/13

G/Lc

LLC

g DId

juaipelfyain)xs}
H0EY 0O D punoibsoeq abueys g 19]SEW 3PIS 1P D b

punosbxoeq
¥oeq 0} sdeys puss D o1 aBewr Jualedsuesn ppy D , YIBULBJBAA B 3)edi) D >

afiewn punoibyoeq abueyn D punoibxoeq o} obo] ppy D

10|05 punoliBbyoeq abueyn Dm punolbyoeq 0} 1Xa) ppy D

ubiSeq[J AV A ><. =
djoHq MOPUIAA  MOUS SpI|S  S|00]  Jewlo4  Hasu|

===sn/9|A|lsyA

g a)e|dway ubisap e Ajddy D
T

{piesiaal
G punaibioeq ayj ebueyn D 1

MIIA  Wp3 9l

v.C



CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

9/13

0§

'JO[0J S,punoIsyoeq

Y} 0 [AIS 19[[nq WO

ot} Suidueyo ‘o030 v Sunosul
apnyoul sa3uryd [BOIdA ]

*I2)SBW SPI]S A} S3URYD
‘uoneIuasaId ITUD UR J03)Je
TTiM 18U} 3URYD B et O],

MOTAJI]

SJU2IUO0)) JO 9[qR L MIIA @

arejdura |, usISa(] © JasU]

JIeuLIdJe A B 9381))

punoidyoey S,9pIS € A8uey)
punoidyoeg sUONLIUSAI] B S3uey)

* ® * X

:PUNOIZHoRY S,U01RIUASIL] JUIOJIIMO]
® 23UByd UBO NOA SABM JO JoqUINU B 218 910U [ §

punoidyoeg oy} s3uey))

dop popmno (@) &)

1208



CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

10/13

S)INSal 910N

Ll

SpUBLLILLOY) UoJeas

N VOl Ol4
\

in usdo [9] q
_ \Fw sjjnsey

Bed JaquinN apIIs Uoijejuasald jua0al
° w uad
Jejs uedo [6] @ mc_tﬁw sbueyg gl P o [zl
Bunduos
gsm uadg [p] 8
MOLASY MOUS apPIIS suoijeliuy/ :m_wmﬁ_..l.llltmmc_

UI0419MOd LJOSOJOIN - Luoijejuasald

LLC

uojejusssid
usdQ 1]

O

v.iC

SaPIS

ojeasiels)

1O



CA 02643754 2008-08-26

PCT/US2007/004699

WO 2007/106315

11/13

d0l Ol

sainPid AN .

oISNN Ay , | SIUSWINJ0(
Aeiagi AN Ay @
syoogo A
olejdwaj dopjseq m
Uoljewoinyiion .
OIPNISMOY , | SIHSWNOOC @
owey | oo AN L=
E sjuawnoo(] AN @ Ul 4007
usdop
pnuedofol |\
AN S}insaYy 4O!
Jejussald Jusdal uolejuasald
afed RqUINN SpiS 1sow uadQ [7] 1ado (1]
vels uado [g] buipels %:Eo €]
bunduos )fw
synsesasopy | demudo (vl (Y ) - iod
52 | wdo
LLC | v.LC
SpUBWIWOY) YdiessS | MBINSY MOYS apiiS suoljewuy ubiss(g Hasu| SoplS aleasAels)

JUlI0442MOd HOSOIDIN - |uolejuasald

LLC

1O



CA 02643754 2008-08-26

WO 2007/106315 PCT/US2007/004699
12/13

254
USER |,

/ SEARCH 280

REQUEST/ /f°

.- RESULTS
CLIENT 271
252
APPLICATION [~
281

CONTEXT

256 256

PLATFORM

259

SERVER

COMMAND SEARCHING
AND PROCESSING
COMPONENT

COMMAND
STORE

FI1G. 11



CA 02643754 2008-08-26

WO 2007/106315 PCT/US2007/004699
13/13

USER
280
/ SEARCH REQUEST/RESULTS '

271

CLIENT /4
:
256
PLATFORM

, 264
NETWORK< 2~

262
259

—

SERVER <81
- COMMAND
CONT
APPLICATION ONIEXT 258 |/ STORE

COMMAND
SEARCHING AND
PROCESSING
COMPONENT

252

RESULTS

280

FI1G. 12



V'

~ "ADDITIONAL ~ "\

{ START )

v 299

| RECEIVE A LETTER }‘ z

CALCULATE LIKELY WORDS THAT COMPLETE PREFIX!

300

R A
'RECEIVE CONTEXT{,2”

* 302

|_PBRF ORM SEARCH ﬂ/

CALCULATE LIKELY
COMMANDS

DISPLAY RANKED,
LIKELY
COMMANDS

NO

RECEIVE ANOTHER
LETTER

'\
\ '\\
400 i ~

RECEIVE A

SELECTION

~ 310

”~ N \\
, “CONVER o

REQUIRED

\ 7 YES
|r RECEIVE AND |
 CONVEY ADDITIONAL |
. INFORMATION : P
- i~ EXECUTECOMMAND//
- o RECEIVING USER
- INPUT AS NECESSARY

A { END )

312

VN

CONDUCT
DIALOG

-




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - abstract drawing

