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VISUALIZING EXPRESSIONS FOR DYNAMIC ANALYTICS

BACKGROUND

Field

[0001] Embodiments relate generally to the field of analytics software applications, and

particularly to applications for manipulating and viewing analytic data.

Background

[0002] The advancement of analytics software applications now allows users to quickly

analyze large sets of data to discover and understand historical patterns in order to gauge

the effectiveness of current business strategies and to appropriately adjust these strategies

to improve business performance in the future. The use of analytic expressions (or

simply "expressions") is the foundational technique for supporting analytics applications.

[0003] Expressions generally comprise a particular notation pattern that allows analytics

application developers to describe and parse data within an analytic framework. Further,

expressions allow application developers to conveniently construct analytic arithmetic

formulas with rich semantic features. The technique of using expressions for analytics

benefits end users by providing powerful analytic capabilities that are customized to the

specific application domain of the end user. End users, in turn, are able to discover Key

Performance Indicators (KPI) from large amounts of data.

[0004] Dynamic analytics allows end users to modify and execute expressions in real¬

time. The ability to modify and execute expressions in such a way not only extends the

usefulness of the analytics applications, but also improves its flexibility. However, ease

of use poses a significant challenge for users. Most users have difficulty understanding

and using expression syntax. Thus, applications that simply expose expression syntax

and leave it to end users to directly make modifications to expressions present usability

problems for many users. In addition, users may introduce syntax and/or semantic errors

if they are allowed to modify expressions directly.

[0005] Thus, users need a user-friendly capability to modify expressions for dynamic

analytics without having to edit the actual syntax of the expressions. Further, analytics

application developers need a capability to graphically present or visualize analytics



expressions for users and enable such users to modify expression variables without

exposing expression syntax.

BRIEF SUMMARY

[0006] Embodiments relate to methods and systems for visualizing expressions for

dynamic analytics. In an embodiment, a computer-implemented method for visualizing

expressions for dynamic analytics is provided. An expression having a plurality of

variables is evaluated using expression data corresponding to the variables. Graphical

user interface controls for the variables of the expression are generated. Each variable of

the expression is bound to one or more of these generated graphical user interface

controls. The bound graphical user interface controls for the variables of the expression

are graphically displayed. An adjusted value of at least one of the variables is received

from a user, who adjusts at least one of the variables using the graphical user interface

controls that are bound to the variables. The expression is then re-evaluated using the

adjusted value(s).

[0007] In an another embodiment, a system for visualizing expressions for dynamic

analytics includes an expression evaluator, a UI control generator, and a GUI manager.

The expression evaluator is configured to evaluate an expression having a plurality of

variables using expression data corresponding to the variables. The UI control generator

is configured to generate one or more graphical user interface controls for the variables of

the expression, and further configured to bind each variable of the expression to the one

or more generated graphical user interface controls. The GUI manager is configured to

graphically display the bound graphical user interface controls for the variables of the

expression, and further configured to receive from a user an adjusted value of at least one

of the variables. The user adjusts the variables using graphical user interface controls that

are bound to the variables. In addition, the expression evaluator is further configured to

re-evaluate the expression using the adjusted value(s) of the variables.

[0008] Embodiments may be implemented using hardware, firmware, software, or a

combination thereof and may be implemented in one or more computer systems or other

processing systems.

[0009] Further embodiments, features, and advantages of the present invention, as well as

the structure and operation of the various embodiments, are described in detail below with



reference to the accompanying drawings. It is noted that the invention is not limited to

the specific embodiments described herein. Such embodiments are presented herein for

illustrative purposes only. Additional embodiments will be apparent to persons skilled in

the relevant art(s) based on the information contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0010] Embodiments are described, by way of example only, with reference to the

accompanying drawings. In the drawings, like reference numbers may indicate identical

or functionally similar elements. The drawing in which an element first appears is

typically indicated by the leftmost digit or digits in the corresponding reference number.

Further, the accompanying drawings, which are incorporated herein and form part of the

specification, illustrate the embodiments of present invention and, together with the

description, further serve to explain the principles of the invention and to enable a person

skilled in the relevant art(s) to make and use the invention.

[0011] FIG. 1 is a diagram of an exemplary distributed system in which embodiments can

be implemented.

[0012] FIG. 2 is an architecture diagram of an exemplary device for visualizing

expressions for dynamic analytics, according to an embodiment.

[0013] FIG. 3A is an illustration of an exemplary graphical user interface displaying a

graphical view of sales data and expression variables visualized as user interface controls

for a first of three sales products, according to an embodiment.

[0014] FIG. 3B is an illustration of the exemplary graphical user interface displaying a

graphical view of sales data and expression variables visualized as user interface controls

for a second of the three sales products, according to an embodiment.

[0015] FIG. 3C is an illustration of the exemplary graphical user interface displaying a

graphical view of sales data and expression variables visualized as user interface controls

for a third of the three sales products, according to an embodiment.

[0016] F G, 4 is an illustration of an exemplary graphical user interface displaying a

graphical view of sales data, default user interface controls representing visualized

expression variables, and additional user interface controls, according to an embodiment.

[0017] FIG. 5A is an illustration of an exemplary graphical user interface displaying a

graphical view of a data in the form of a pie chart, according to an embodiment.



[0018] FIG. 5B is an illustration of the exemplary graphical user interface displaying a

graphical view of a data in the form of a horizontally oriented bar chart, according to an

embodiment.

[0019] FIG. 6 is an illustration of an exemplary graphical user interface displaying an

option to save user adjustments to expression variables, according to an embodiment.

[0020] FIG. 7 is an illustration of an exemplary graphical user interface displaying an

option to load previously saved expression variable adjustments, according to an

embodiment.

[0021] FIG. 8 is a process flow chart of an exemplary method by which a user is able to

view and modify variables of an expression, according to an embodiment.

[0022] FIG. 9 is a process flow chart of an exemplary method for visualizing expressions

for dynamic analytics, according to an embodiment.

[0023] FIG. 10 is a diagram of an example computer system in which embodiments can

be implemented.

DETAILED DESCRIPTION
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I. Introduction

[0024] Embodiments relate to graphically presenting, or visualizing, expressions,

including expression variables, for dynamic analytics applications. While the present



invention is described herein with reference to illustrative embodiments for particular

applications, it should be understood that embodiments are not limited thereto. Other

embodiments are possible, and modifications can be made to the embodiments within the

spirit and scope of the teachings herein and additional fields in which the embodiments

would be of significant utility. Further, when a particular feature, structure, or

characteristic is described in connection with an embodiment, it is submitted that it is

within the knowledge of one skilled in the relevant art to effect such feature, structure, or

characteristic in connection with other embodiments whether or not explicitly described.

] It would also be apparent to one of skill in the relevant art that the embodiments,

as described herein, can be implemented in many different embodiments of software,

hardware, firmware, and/or the entities illustrated in the figures. Any actual software

code with the specialized control of hardware to implement embodiments is not limiting

of the detailed description. Thus, the operational behavior of embodiments will be

described with the understanding that modifications and variations of the embodiments

are possible, given the level of detail presented herein.

] In the detailed description herein, references to "one embodiment," "an

embodiment," "an example embodiment," etc., indicate that the embodiment described

may include a particular feature, structure, or characteristic, but every embodiment may

not necessarily include the particular feature, structure, or characteristic. Moreover, such

phrases are not necessarily referring to the same embodiment. Further, when a particular

feature, structure, or characteristic is described in connection with an embodiment, it is

submitted that it is within the knowledge of one skilled in the art to affect such feature,

structure, or characteristic in connection with other embodiments whether or not

explicitly described.

It System Overview

FIG. 1 is an illustration of an exemplary distributed system 100 in which

embodiments described herein can be implemented. Distributed system 100 includes a

client device 110 that is communicatively coupled to enterprise server 140 through

network 130. Client device 110 can be any type of computing device having one or more

processors, a user input (for example, a touch-screen, mouse, QWERTY keyboard,

microphone, or a T9 keyboard), and a communications infrastructure capable of receiving



and transmitting data over a network. For example, computing device 110 can include,

but is not limited to, a mobile phone or other mobile device, a personal digital assistant

(PDA), a computer, a cluster of computers, a set-top box, or other similar type of device

capable of processing instructions and receiving and transmitting data to and from

humans and other computing devices. Similarly, enterprise server 140 can be any type of

server or computing device capable of serving data to client device 110.

[0028] Network 130 can be any network or combination of networks that can carry data

communication. Such network can include, but is not limited to, a wired (e.g., Ethernet)

or a wireless (e.g., Wi-Fi and 3G) network. In addition, network 130 can include, but is

not limited to, a local area network, medium area network, and/or wide area network such

as the Internet. Network 130 can support protocols and technology including, but not

limited to, Internet or World Wide Web protocols and/or services. Intermediate network

routers, gateways, or servers may be provided between components of distributed system

100 depending upon a particular application or environment.

[0029] In an embodiment, enterprise server 140 includes a server database 145. Server

database 145 may store any type of data, including, but not limited to, data to be used for

analytics applications, that is accessible by enterprise server 140. Although only server

database 145 is shown, additional databases may be used as necessary. In an

embodiment, local database 115 is used to store data accessible by client device 110. For

example, local database 115 may be implemented using any type of recording medium

coupled to an integrated circuit that controls access to the recording medium. The

recording medium can be, for example and without limitation, a semiconductor memory,

a hard disk, or other similar type of memory or storage device. Moreover, local database

115 may be integrated within client device 110 or a stand-alone device communicatively

coupled to client device 110 via a direct connection. For example, local database 115

may include an internal memory device of client device 110, a compact flash card, a

secure digital (SD) flash memory card, or other similar type of memory device.

[0030] In an example, client device 110 may suffer from limitations such as reduced

memory capabilities when compared to enterprise server 140. Therefore, data stored at

local database 115 includes, but is not limited to, a subset of data found at server database

145. For example, local database 115 and server database 145 may each be relational

databases. In an embodiment, the data stored at local database 115 can be synchronized



with server database 145 over network 130. An example by which client device 110 can

interact with enterprise server 140 to synchronize data is described in, but not limited to,

commonly owned U.S. Patent Application No. 11/882,749, filed August 3, 2007, titled

"Unwired Enterprise Platform" (Atty. Dkt. No. 1933.0430000), which is herein

incorporated by reference in its entirety. Additional means by which data may be

provided to local database 115 would be apparent to a person skilled in the relevant art

given this description.

/ / . VisualizingExpressionsfor Dynamic Analytics

[0031] FIG. 2 is an architecture diagram of an exemplary device 200 for visualizing

expressions, including expression variables, for dynamic analytics applications, according

to an embodiment. Device 200 includes a visual analytics module 210, an expression

evaluator 212, a user interface ("UI") control generator 214, a graphical user interface

("GUI") manager 216, an analysis manager 218, a GUI 220, a local data store 230,

expressions 232, expression data 234, analysis records 236, and a network interface 240.

For example, device 200 can be used to implement client device 110 of FIG. 1.

[0032] In an embodiment, device 200 executes a visual analytics module 210. In an

embodiment, visual analytics module 210 includes UI control generator 214, GUI

manager 216, and analysis manager 218. In a further embodiment, visual analytics

module 210 is communicatively coupled to expression evaluator 212 and local data store

230 via an internal data bus of device 200. In an embodiment, local data store 230 is a

lightweight database (e.g., local database 115 of FIG. 1) holding some subset of data from

an enterprise server database (e.g., enterprise database 145 of FIG. 1).

[0033] n an embodiment, expression evaluator 212 is a mobile analytics expression

engine as described in commonly owned U.S. Patent Application No. 12/632,963, entitled

"Thing Analytics for Enterprise Mobile Users," which is incorporated by reference herein

in its entirety. However, a person skilled in the relevant art would appreciate that other

embodiments of expression evaluator 212 may be implemented using any one of various

generic or specialized expression evaluators. In an embodiment, expression evaluator

212 uses network interface 240 to receive and update data stored at local data store 230

from the enterprise server over a network (e.g., network 130 of FIG. 1). In an example,

local data store 230 may be configured to operate as a relational database, but is not



intended to be limited thereto. A person skilled in the relevant art given this description

will appreciate that local data store 230 may be configured using other data storage and

retrieval mechanisms.

[0034] In an embodiment, local data store 230 includes expression 232, expression data

234, and analysis records 236. Expressions 232 may include, but are not limited to,

mathematical expressions as well as prediction and statistical expressions. The

aforementioned expressions are presented by way of example and not limitation. A

person skilled in the relevant art given this description will appreciate that other types of

expressions may be implemented as necessary. Expression data 234 may include, but is

not limited to, persistent analytics application data and/or aggregated historical analytics

application data, such as, for example, aggregated key performance indicators ("KPI"). In

an embodiment, expression evaluator 212 uses network interface 240 to receive and

update expressions 232 and/or expression data 234 from an enterprise server over a

network, as described above. In an example, such expressions are predefined by an

analytics application developer, and may be initially stored at an enterprise server and

later retrieved via network interface 240 and stored at local data store 230.

[0035] In an embodiment, expression evaluator 212 accesses expression data 234 for

evaluating expressions 232, according to an embodiment. For example, expression data

234 may comprise values for the variables of a particular expression included within

expressions 232. In an embodiment, expression evaluator 212 uses expression data 234

to evaluate the expression from expressions 232 and generate a graphical representation

of expressions 232 and expression data 234 based on the evaluation. In a further

embodiment, the generated graphical representation is in the form of one or more charts.

In addition, expression evaluator 216 is configured to display the generated graphical

representation to a user at device 200 using GUI 220.

[0036] In an embodiment, UI control generator 214 analyzes the expression retrieved by

expression evaluator 212 in order to generate graphical user interface controls (or simply

"user interface controls" or "UI controls") for each of the variables of the expression. UI

control generator 214 binds each variable of the expression to the corresponding user

interface control. For example, UI control generator 214 may generate multiple slider

controls that correspond to different expression variables containing, for example, integer



data type values. In this example, UI control generator 214 binds the expression variables

to its respective slider control.

As mentioned previously, the expressions and expression variables stored in

expressions 232 are defined by an analytics application developer. In an embodiment, the

definition of each expression variable includes various parameters. For example, such

parameters may include, but are not limited to, a variable name, data type, metadata,

and/or other parameters. Further, each variable may either be statically or dynamically

bound or mapped to a particular user interface control. In an embodiment, the developer

statically binds a variable with a user interface control by including the type of user

interface control to generate in the definition of the variable. For example, the developer

may specify a slider control within the definition of an expression variable. Thus, in this

embodiment, UI control generator 214 identifies the type of UI control to generate from

the definition of the variable itself.

In another embodiment, UI control generator 214 includes an internal mapping of

variable data types to UI controls, in which each data type is mapped to a particular UI

control. Such a variable data-type-to-control mapping may include, for example, a

mapping of integer variables to slider controls, date variables to calendar or date selector

controls, and Boolean variables to checkbox controls. Thus, in this embodiment, UI

control generator 214, identifies the data type of the variable from its definition,

automatically generates the appropriate UI control by using its internal mapping of data

types to UI controls, and dynamically binds the variable with the generated UI control.

Since the UI control for a variable is disassociated from the variable itself, dynamically

binding the variable to a UI control offers application developers the flexibility to change

the types of UI controls that can be generated for various data types without having to

modify the variable itself.

As mentioned previously, in an embodiment, expression evaluator 212 generates

and displays one or more graphical charts based on the evaluation of the expression, as

described above. In an embodiment, GUI manager 216 uses GUI 220 to display the user

interface controls generated by UI control generator 214. In an example discussed in

further detail below, GUI 220 may be used to display a graphical view with two windows

or content display areas, in which expression evaluator 212 displays the generated

chart(s) in one window and GUI manager 216 displays the generated user interface



controls in the other (see, e.g., FIGS. 3A-3C, which show an exemplary GUI 300 with a

chart window 304 and UI control windows 308A-308C, respectively). Accordingly, GUI

220 can be used to present the user with a graphical view of expression data 234 that

facilitates data analysis by the user.

The user at device 200 may interact with GUI 220 either directly or indirectly

using a user input device (not shown) coupled to device 200. Such user input device

includes, but is not limited to, a touch-screen, mouse, QWERTY keyboard, microphone,

or a T9 keyboard. For example, the user input device may be a touch-screen and GUI

220 may be integrated with the touch-screen. Thus, in this example, the user can interact

directly with GUI 220 by using finger gestures to manipulate user interface controls

displayed on GUI 220.

By manipulating user interface controls displayed on GUI 220, the user can

modify the values of the expression variables. In an embodiment, GUI manager 216 is

configured to receive or detect user input from the user via GUI 220. GUI manager 216

thereby receives the changed values of the expression variables. In an embodiment,

expression evaluator 212 reevaluates the expression based on the changed values. In a

further embodiment, expression evaluator 212 updates GUI 220 based on the reevaluated

expression. For example, expression evaluator 212 may generate new charts or update

already generated charts and then display the new or updated charts in the chart window

of GUI 220.

In an embodiment, GUI manager 216 may display a user option within GUI 220

that enables the user at device 200 to view additional specialized user interface controls.

In response to selection of the user option by the user, UI control generator 214 generates

one or more specialized user interface controls. Such specialized user interface controls

may be bound to one or more expression variables by UI control generator 214 and

therefore, allow the user to further control or modify the expression variables. Similar to

the default user interface controls generated by UI control generator 214, the user can

manipulate the specialized user interface controls using a user input device coupled to

device 200, thereby further modifying or adjusting expression variables corresponding to

the specialized user interface controls. GUI manager 216 receives any modifications or

adjustments to expression variables based on user manipulation of the default user

interface controls and/or the specialized user interface controls. As described above,



expression evaluator 212 reevaluates the expression using the changed values and updates

GUI 220 based on the reevaluated expression, according to an embodiment.

Using the graphical view of analytics or expression data in combination with the

user interface controls in GUI 220, the user can perform an analysis of the data in an easy

and efficient manner. In an embodiment, analysis manager 2 18 allows the user to select

an option to save a performed analysis after adjusting expression variables as desired.

For example, the user may analyze the data using the user interface controls displayed on

GUI 220 to adjust expression variables in order to produce a desired result of the

expression evaluation. This analysis, including the adjusted variables, may then be saved

by the user by selecting a "Save" button that is displayed in GUI 220. In response to the

selection of the "Save" button, GUI manager 216 can display a separate save view, form,

or window in GUI 220 that includes one or more data fields, which allow the user to

provide a name for the analysis and optional comments describing the adjustments that

were made (see, e.g., FIG. 6, which shows an exemplary GUI displaying an option to

save user adjustments to expression variables). In an embodiment, variable adjustments

saved by the user are stored in local data store 230 as analysis records 236.

In a further embodiment, analysis manager 218 enables the user to select an option

to load a previously saved analysis, including adjusted expression variables, as described

above. Analysis manager 218 accesses saved analyses, including expression variable

adjustments, by retrieving analysis records 236 from local data store 230. For example,

the user may select a "Load" button displayed in GUI 220, in response to which GUI

manager 216 can display a separate load view, form, or window using GUI 220. For

example, GUI manager 216 may display previously saved analyses, retrieved by analysis

manager 218, in list form, sorted by name (see, e.g., FIG. 7, which shows an exemplary

GUI displaying an option to load previously saved expression variable adjustments).

Visual analytics module 210 and its components (UI control generator 214, GUI

manager 216, and analysis manager 218) in addition to expression evaluator 212 can be

implemented in software, firmware, hardware, or any combination thereof Embodiments

of visual analytics module 210, expression evaluator 212, UI control generator 214, GUI

manager 216, and analysis manager 218, or portions thereof, can also be implemented to

run on any type of computing device. Such computing device can include, but is not

limited to, a personal computer, mobile device such as a mobile phone, workstation,



embedded system, game console, television, set-top box, or any other computing device

capable of carrying out the functionality described herein.

Further, such computing device can include, but is not limited to, a device having

a processor and memory for executing and storing instructions. Software may include

one or more applications and an operating system. Hardware can include, but is not

limited to, a processor, memory and graphical user interface display. The computing

device may also have multiple processors and multiple shared or separate memory

components. For example, the computing device may be a clustered computing

environment or server farm.

IV. Sales Planning Examplefor VisualizingDynamic Analytics

An example dynamic analytics application for which visualizing expression

variables would be particularly advantageous for enterprise mobile users is a sales

planning analytics application. FIGS. 3A-7 will be used to illustrate the sales planning

analytics example. In this example, a user, such as a sales manager, can use dynamic

analytics to help adjust sales plans in order to meet sales targets. A sales team generally

has revenue and profit targets for each fiscal quarter. A sales plan is created to achieve

these targets. Additionally, the sales team may also try to sell all of the inventory in each

quarter. It should be noted that this example is presented for explanatory purposes only,

and embodiments are not intended to be limited thereto. A person skilled in the relevant

art given this description will appreciate that a system for visualizing dynamic analytics,

as described above, could be applied to other types of analytics applications.

A. Visualizing Expression Variablesfor Sales Products

FIGS. 3A-3C illustrate an exemplary graphical user interface ("GUI") 300

displaying expression variables visualized as user interface controls for each of three

different sales products, according to an embodiment. For ease of explanation, the

operation of GUI 300 is discussed in the context of a mobile device platform with a

touch-screen, but is not intended to be limited thereto. Examples of such mobile device

platforms include, but are not limited to: the Windows Mobile from the Microsoft

Corporation; the iOS or iPhone OS from Apple, Inc.; Android from Google Inc.; and

Blackberry from Research In Motion ("RIM"). For example, GUI 220 of FIG. 2 may be



used to implement GUI 300. Further, device 200 of FIG. 2 may be used to implement

the mobile device in this example.

[0049] GUI 300 shows the main screen of an application used to display sales data, in

accordance with an embodiment of the present invention. For example, a sales manager

in the field may have a mobile device running GUI 300 to provide data requested by a

potential client almost instantly and in real time. A sales graph summary is displayed in

chart view 304 where sales data is presented in graphical form, in accordance with an

embodiment. One skilled in the relevant arts will appreciate that the use of sales data, and

particularly sales data corresponding to "Blackberry," "iPhone," and "Android" products

are presented by way of example, and not limitation, and the principles described herein

can be applied to a vast range of data available to the analytics application.

[0050] As illustrated in FIGS. 3A-3C, GUI 300 includes a title bar 302, a chart view 304,

user interface ("UI") control views 308A-308C, respectively, and checkbox 310,

according to an embodiment. Title bar 302 is used to display the context of the analytics

information displayed in GUI 300. For example, GUI 300 displays "Revenue Analysis"

in title bar 302 to denote that the content displayed in chart view 304 and UI control

views 308A-308C corresponds to an analysis of revenue data. Chart view 304 presents a

chart showing the expected revenue and profit for each of three sales products. Chart

view 304 includes a title showing the difference of revenue and profit between the

expected and target values.

[0051] In an embodiment, it is possible, if the user desires, to change the view of the

chart displayed in chart view 304. This allows the user to, for example, change the data

view from a bar graph to a pie chart. FIG. 5A shows an exemplary GUI 500 displaying a

graphical view of a data in the form of a pie chart, according to an embodiment. In

another example, the user can change the orientation of the bar chart to be horizontal.

FIG. 5B shows GUI 500 displaying a graphical view of a data in the form of a

horizontally oriented bar chart, according to an embodiment. It would be apparent to a

person skilled in the relevant art given this description that additional user interface

elements (e.g., a menu or drop-down list) or windows may be displayed in GUI 300 that

enable the user to switch from one graphical view of the data to another.

[0052] Referring back to FIGS. 3A-3C, the user can select a particular product by

selecting the product in chart view 304. The user can select a product using a user input



device, such as a touch-screen. For example, the user may select the Blackberry product

by tapping the touch-screen used to display GUI 300 on a mobile device. When a product

is selected in chart view 304, the UI controls for the selected product are displayed in the

bottom half of GUI 300. Thus, UI control view 308A shown in FIG. 3A is displayed if

the user selects the portion of chart view 304 (e.g., data bars 306A) corresponding to the

Blackberry product, UI control view 308B shown in FIG. 3B is displayed if the user

selects the portion of chart view 304 (e.g., data bars 306B)corresponding to the iPhone

product, and UI control view 308C shown in FIG. 3C is displayed if the user selects the

portion of chart view 304 (e.g., data bars 306C) corresponding to the Android product.

For each product, the user may adjust the unit amount to sell in the remainder of the fiscal

quarter or adjust the unit price by using the slider controls in UI control views 308A-

308C. In addition, the user may launch a sales promotion by selecting checkbox 310

labeled "Early Bird Promotion."

In this example, the relevant expression used for the analysis is relatively simple:

revenue = unit amount unit price. Although the expression presented in this example is

a simple expression, embodiments are not limited thereto. A person skilled in the

relevant art given this description would appreciate that more complex expressions may

be used as necessary. Thus, the variables in this expression are "unit amount" and "unit

price." In order to provide a way for the user in this example to modify this expression

without having to edit the actual syntax of the expression, these expression variables are

visualized or graphically presented as user interface controls, particularly as slider

controls.

Referring back to FIG. 2, the expression used in this example can be stored in

local data store 230 as expressions 232 and evaluated by expression evaluator 212 using

expression data 234, according to an embodiment. In an embodiment, UI control

generator 214 generates a slider control for each of the two variables (i.e., unit price and

unit amount) of the expression. UI control generator 214 also binds the variables to the

generated controls so that the user can manipulate the slider controls to change or adjust

the values of each variable as desired. In an embodiment, in response to the adjustment

of values by the user, expression evaluator 212 reevaluates the expression using the

adjusted values and generates a new chart that reflects the adjusted values and reevaluated



expression for the selected product. The new chart is then displayed, in real time, y

expression evaluator 212 in chart view 304.

B. Enabling Sales Promotions

FIG. 4 is an illustration of an exemplary non-limiting GUI 400 displaying a GUI

after the user has enabled a sales promotion, according to an embodiment. GUI 400

displays a graphical chart view of the sales data, and includes a title 402 showing the

current difference of revenue and profit between the expected and target values. GUI 400

also displays the default user interface controls 406 representing visualized expression

variables, as illustrated in GUI 300 of FIGS. 3A, in addition to specialized user interface

controls 412, 414, and 416 associated with the sales promotion. As illustrated in FIG. 4,

the current sales product in focus for analysis by the user is the Blackberry product. For

example, data bars 404 corresponding to the Blackberry product in the current chart view

of GUI 400 may be highlighted in GUI 400 to show the current focus.

As described above, the user may select checkbox 310 of FIGS. 3A to launch a

sales promotion for one or all of the three products. Checkbox 410 shows the checkbox

after the user has selected it to launch the sales promotion. Specialized user interface

controls 412, 414, and 416, which are associated with the promotion, are displayed in the

UI control view portion of GUI 400. For example, as illustrated in GUI 400, UI control

412 may be a slider control that can be used to adjust the number of products to be sold in

the promotion and UI control 414 is a set of radio button controls that can be used to

adjust the type of promotion (e.g., percentage discount or cash rebate). In addition, UI

control 416 may be a data selection box with arrows that can be used to adjust detailed

parameters of each promotion type. As shown in GUI 400, UI control 416 can be used to

adjust the discount percentage for a percentage-based promotion. In an embodiment, GUI

manager 216 of FIG. 2 can be used to update GUI 400 in order to display the specialized

user interface controls 412, 414, and 416 in addition to UI controls 406, as described

above.

Thus, the user can use the default UI controls 406 in combination with UI controls

412, 414, and 416 to further adjust the variables of the expression as desired in order to

perform a revenue analysis on the sales data. For example, the user may decrease the unit

price by selecting the "Unit Price" slider of UI controls 406. In an embodiment, a



warning 408 is displayed in GUI 400 if the result of the expression is evaluated (e.g., by

using expression evaluator 212 of FIG. 2) to produce a revenue value for product sales

that would not result in a profit. Upon viewing warning 408, the user may then launch

the promotion by selecting checkbox 410, and then adjust the additional UI controls

related to the promotion. In a farther example, the user may adjust variables (i.e., by

adjusting UI controls in GUI 400 representing the variables) for the other products in

order to compensate for any losses attributed to a single product.

[0058] The particular user interface controls related to the promotion are described herein

by way of example, and not limitation. It would be apparent to a person skilled in the

relevant art given this description that different types of controls may be employed in

different ways as necessary depending on a particular application. It would also be

apparent to a person skilled in the relevant art given this description that more or less user

interface elements may be employed in GUI 400 as necessary.

[0059] In an embodiment, the user can also save an analysis after adjusting the variables

using the UI controls by selecting, for example, button 418. In a further embodiment, the

user can load previously saved analyses by selecting, for example, button 420. The

saving and loading operations may be performed by, for example, analysis manager 218

of FIG. 2, as described above.

Method

A. User Processfor Viewing and Modifying Visualized Expression Variables

[0060] FIG. 8 is a process flow chart of an exemplary method 800 by which a user is able

to view and modify variables of an expression, according to an embodiment. Method 800

includes steps 802, 804, 806, 808, 810, and 812. Benefits of method 800 include

providing an easier, more efficient, and more user-friendly experience for users who are

able to modify expressions for dynamic analytics without having to edit the actual syntax

of the expressions. For ease of explanation, method 800 will be described in the context

of the sales planning example described above, but is not intended to be limited thereto.

Thus, in this non-limiting example, the user may be a sales manager in the field who is

using a visualized dynamic analytics application on a mobile device to view and analyze

sales data.



Method 800 starts in step 802, which includes selecting the type of chart to view.

As described above, a graphical view of sales data in the form of a chart is displayed in

the GUI of the mobile device. The user can switch between different chart types (e.g.,

from a bar chart, as illustrated in GUI 300 of FIG. 3, to a pie chart, as illustrated in GUI

500 of FIG. 5A). It would be apparent to a person skilled in the relevant art given this

description that additional user interface elements, such as a menu or drop-down list

control, may be provided in the GUI enabling the user to switch between the different

chart types.

Method 800 then proceeds to step 804, in which a product is selected by, for

example, touching the portion of the chart view corresponding to the product. When a

product is selected, the expression associated with the product (e.g., stored in expressions

232 of local data store 230 of FIG. 2) is evaluated using sales data associated with the

product (e.g., stored in expression data 234 of local data store 230) and the variables of

the expression are visualized or graphically displayed as UI controls in the GUI.

There may be one or several expressions associated with any given product. For

example, an application developer may configure the analytics application running on the

user's device to have either one or multiple expressions for the analysis of a product. In

an embodiment, for multiple expressions (e.g., stored in expressions 232), the user is

provided an option to select the desired expression to use for the analysis. For example, a

scrollable list containing various expressions associated with a product may be displayed

in the GUI, and the user may select an expression from the list. Additional well-known

methods for displaying available expressions and enabling the user to select any of them

would be apparent to a person skilled in the relevant art given this description. Once an

expression has been selected and variables of the expression are visualized as UI controls

and displayed in the GUI, method 800 can proceed to step 806.

In step 806, the user can adjust the expression variables by manipulating the

displayed UI controls representing the variables, as described above. Steps 808 and 810

are optional steps that may correspond to, for example, launching a sales promotion as

described above. For example, in step 808, additional UI controls that relate to the

promotion are enabled (and thus, displayed in the GUI), and in step 810, the user adjusts

the additional UI controls to adjust the parameters of the promotion. Method 800 ends in

step 812, which includes the user selecting a save option to save the analysis or



adjustments made. The analysis/variable adjustments may be saved with a name. In

addition, comments describing the adjustments may be included, as desired by the user.

Thus, method 800 shows the facilities provided by visualizing expression

variables in such a dynamic analytics scenario may therefore be useful to a developer

wishing to present data customized to the nuances of this user. In accordance with an

embodiment, a developer could use, for example, UI control generator 214 of FIG. 2, to

generate UI controls and bind expression variables to the generated controls.

As described above, the developer defines the expression and its variables. The

definition of each variable may include, for example, a variable name, data type,

metadata, and other parameters. Also as described above, each variable may either be

statically or dynamically bound or mapped to a particular UI control. Thus, in the sales

planning example, the developer may statically bind the unit amount and unit price

expression variables to slider controls by specifying a slider control in each of the

definitions of the unit amount and unit price expression variables. In an example of

dynamic binding, UI control generator 214 may include an internal mapping that maps

integer variable types to slider controls. Thus, in the sales planning example, since unit

amount and unit price are variables having integer data types, UI control generator 214

dynamically generates a slider control for each of the unit amount and unit price variables

and binds the variables with the generated slider controls.

The advantage of visualizing expression variables as user interface controls

displayed on a GUI becomes apparent in practical applications of dynamic analytics. For

example, a busy sales manager may not have the knowledge of expression syntax or the

time to edit such syntax. Therefore, by using visualized dynamic analytics, the sales

manager can quickly analyze sales data using the chart views and UI controls as described

above. In accordance with an embodiment, the sales data, expression, and other

information (e.g., information related to user interface elements) related to respective

products and/or other selectable objects of interest to users can be pushed to a mobile

device from an enterprise server during a synchronization operation, such that a developer

can rapidly anticipate and prepare expressions as they are needed by an end-user. All the

end-user needs to do to take advantage of the expressions is to select the appropriate

product as in step 804.



B. Visualizing Expressionsfor Dynamic Analytics

[0068] FIG. 9 is a process flow chart of an exemplary method 900 for visualizing

expressions for dynamic analytics, according to an embodiment. Method 900 includes

steps 902, 904, 906, 908, 910, 912, and 914. For ease of explanation, system 00 of FIG.

1, as described above, will be used to describe method 900, but is not intended to be

limited thereto. Further, for ease of explanation, method 900 will be described in the

context of device 200 of FIG. 2, as described above. Based on the description herein, a

person of ordinary skill in the relevant art will recognize that method 900 can be executed

on other types of client devices such as, for example and without limitation, a PDA, a

laptop or personal computer, and similar types of devices. These other types of client

devices are within the scope and spirit of the embodiments described herein.

[0069] Method 900 begin in step 902, which includes retrieving an expression and stored

expression data. In step 904, the retrieved expression is evaluated using the retrieved

expression data. Steps 902 and 904 may be performed by, for example, expression

evaluator 212. In addition, the expression and expression data may be stored at and

retrieved from local data store 230. In an embodiment, the stored expression and

expression data corresponds to one or more products (e.g., sales products that can be

analyzed for a sales plan, as described in the sales planning example above). However, in

other embodiments, expressions 232 and expression data 234 can correspond to any other

user-selectable object of interest to users. Once the expression has been evaluated,

method 900 proceeds to step 906, which includes generating user interface ("UI") controls

for each variable of the expression retrieved in step 902 and binding the expression

variables to the corresponding UI control. Step 906 may be performed by, for example,

UI control generator 214. In an embodiment, additional UI controls may be generated

(e.g., controls related a sales promotion as described in the sales planning example

above).

[0070] Method 900 then proceeds to step 908, which includes displaying a graphical user

interface ("GUI") (e.g., GUI 220) that presents to the user a graphical view of the

expression data. The graphical view includes a chart view and the UI controls generated

in step 906. In an embodiment, the user can select the type of chart to view, as described

above. Thus, step 908 may also include receiving an option from the user to change the

type of chart that is displayed in the GUI. Step 908 may be performed by, for example,



expression evaluator 212. As described above, a user at the device can adjust values of

the expression variables by manipulating the UI controls displayed in the GUI. In step

910, the adjusted values are received. Step 910 may be performed by, for example, GUI

manager 216.

[0071] In response to receiving adjusted values of the expression variables, the

expression is reevaluated based on the adjusted values in step 912. Step 912 may be

performed by, for example, expression evaluator 212. Method 900 ends after step 914,

which includes updating the GUI based on the reevaluated expression. The updating in

step 914 is performed immediately, and substantially in real time, once the expression

variables are adjusted by the user using the user interface controls. Step 914 may be

performed by, for example, expression evaluator 212.

[0072] Although not shown in method 900, method 900 may include additional steps for

saving adjustments to expression variables, for example, in expression data 234 of local

data store 230, and loading previously saved adjustments, as described above, according

to an embodiment. Such saving and loading steps may be performed by, for example,

analysis manager 218.

[0073] Benefits of method 900 include graphically presenting or visualizing analytics

expressions so that users are able to modify expression variables without exposing

expression syntax. By not exposing expression syntax, semantic and syntax errors,

associated with direct user-modification of expression syntax, can be prevented.

V Example Computer System Implementation

[0074] Embodiments shown in FIGS. 1-9, or any part(s) or function(s) thereof, may be

implemented using hardware, software modules, firmware, tangible computer readable

media having instructions stored thereon, or a combination thereof and may be

implemented in one or more computer systems or other processing systems.

[0075] FIG. 10 illustrates an example computer system 1000 in which embodiments, or

portions thereof, may be implemented as computer-readable code. For example, client

device 110 in FIG. 1 and device 200 of FIG. 2, can be implemented in computer system

1000 using hardware, software, firmware, tangible computer readable media having

instructions stored thereon, or a combination thereof and may be implemented in one or



more computer systems or other processing systems. Hardware, software, or any

combination of such may embody any of the modules and components in FIGS. 1-9.

[0076] If programmable logic is used, such logic may execute on a commercially

available processing platform or a special purpose device. One of ordinary skill in the art

may appreciate that embodiments of the disclosed subject matter can be practiced with

various computer system configurations, including multi-core multiprocessor systems,

minicomputers, mainframe computers, computer linked or clustered with distributed

functions, as well as pervasive or miniature computers that may be embedded into

virtually any device.

[0077] For instance, at least one processor device and a memory may be used to

implement the above described embodiments. A processor device may be a single

processor, a plurality of processors, or combinations thereof. Processor devices may have

one or more processor "cores."

[0078] Various embodiments of the invention are described in terms of this example

computer system 1000. After reading this description, it will become apparent to a person

skilled in the relevant art how to implement the invention using other computer systems

and/or computer architectures. Although operations may be described as a sequential

process, some of the operations may in fact be performed in parallel, concurrently, and/or

in a distributed environment, and with program code stored locally or remotely for access

by single or multi-processor machines. In addition, in some embodiments the order of

operations may be rearranged without departing from the spirit of the disclosed subject

matter.

[0079] Processor device 1004 may be a special purpose or a general purpose processor

device. As will be appreciated by persons skilled in the relevant art, processor device

1004 may also be a single processor in a multi-core/multiprocessor system, such system

operating alone, or in a cluster of computing devices operating in a cluster or server farm.

Processor device 1004 is connected to a communication infrastructure 1006, for example,

a bus, message queue, network, or multi-core message-passing scheme.

[0080] Computer system 1000 also includes a main memory 1008, for example, random

access memory (RAM), and may also include a secondary memory 1010. Secondary

memory 1010 may include, for example, a hard disk drive 1012, removable storage drive

1014. Removable storage drive 1014 may comprise a floppy disk drive, a magnetic tape



drive, an optical disk drive, a flash memory, or the like. The removable storage drive

1014 reads from and/or writes to a removable storage unit 1018 in a well known manner.

Removable storage unit 1018 may comprise a floppy disk, magnetic tape, optical disk,

etc. which is read by and written to by removable storage drive 1014. As will be

appreciated by persons skilled in the relevant art, removable storage unit 1018 includes a

computer usable storage medium having stored therein computer software and/or data.

[0081] In alternative implementations, secondary memory 1010 may include other similar

means for allowing computer programs or other instructions to be loaded into computer

system 1000. Such means may include, for example, a removable storage unit 1022 and

an interface 1020. Examples of such means may include a program cartridge and

cartridge interface (such as that found in video game devices), a removable memory chip

(such as an EPROM, or PROM) and associated socket, and other removable storage units

1022 and interfaces 1020 which allow software and data to be transferred from the

removable storage unit 1022 to computer system 1000.

[0082] Computer system 1000 may also include a communications interface 1024.

Communications interface 1024 allows software and data to be transferred between

computer system 1000 and external devices. Communications interface 1024 may

include a modem, a network interface (such as an Ethernet card), a communications port,

a PCMCIA slot and card, or the like. Software and data transferred via communications

interface 1024 may be in the form of signals, which may be electronic, electromagnetic,

optical, or other signals capable of being received by communications interface 1024.

These signals may be provided to communications interface 1024 via a communications

path 1026. Communications path 1026 carries signals and may be implemented using

wire or cable, fiber optics, a phone line, a cellular phone link, an RF link or other

communications channels.

[0083] In this document, the terms "computer program medium" and "computer usable

medium" are used to generally refer to media such as removable storage unit 1018,

removable storage unit 1022, and a hard disk installed in hard disk drive 1012. Computer

program medium and computer usable medium may also refer to memories, such as main

memory 1008 and secondary memory 1010, which may be memory semiconductors (e.g.

DRAMs, etc.).



[0084] Computer programs (also called computer control logic) are stored in main

memory 1008 and/or secondary memory 1010. Computer programs may also be received

via communications interface 1024. Such computer programs, when executed, enable

computer system 1000 to implement the present invention as discussed herein. In

particular, the computer programs, when executed, enable processor device 1004 to

implement the processes of embodiments described herein, such as the stages in the

methods illustrated by flowcharts 800 and 900 of FIGS. 8 and 9, respectively, discussed

above. Accordingly, such computer programs represent controllers of the computer

system 1000. Where the invention is implemented using software, the software may be

stored in a computer program product and loaded into computer system 1000 using

removable storage drive 1014, interface 1020, and hard disk drive 1012, or

communications interface 1024.

[0085] Embodiments of the invention also may be directed to computer program products

comprising software stored on any computer useable medium. Such software, when

executed in one or more data processing device, causes a data processing device(s) to

operate as described herein. Embodiments of the invention employ any computer useable

or readable medium. Examples of computer useable mediums include, but are not limited

to, primary storage devices (e.g., any type of random access memory), secondary storage

devices (e.g., hard drives, floppy disks, CD ROMS, ZIP disks, tapes, magnetic storage

devices, and optical storage devices, MEMS, nano-technological storage device, etc.) ,

and communication mediums (e.g., wired and wireless communications networks, local

area networks, wide area networks, intranets, etc.).

VII. Conclusion

[0086] The Summary and Abstract sections may set forth one or more but not all

exemplary embodiments of the present invention as contemplated by the inventor(s), and

thus, are not intended to limit the present invention and the appended claims in any way.

[0087] The present invention has been described above with the aid of functional building

blocks illustrating the implementation of specified functions and relationships thereof.

The boundaries of these functional building blocks have been arbitrarily defined herein

for the convenience of the description. Alternate boundaries can be defined so long as the

specified functions and relationships thereof are appropriately performed.



[ 0 8] The foregoing description of the specific embodiments will so fully reveal the

general nature of the invention that others can, by applying knowledge within the skill of

the art, readily modify and/or adapt for various applications such specific embodiments,

without undue experimentation, without departing from the general concept of the present

invention. Therefore, such adaptations and modifications are intended to be within the

meaning and range of equivalents of the disclosed embodiments, based on the teaching

and guidance presented herein. It is to be understood that the phraseology or terminology

herein is for the purpose of description and not of limitation, such that the terminology or

phraseology of the present specification is to be interpreted by the skilled artisan in light

of the teachings and guidance.

[0089] The breadth and scope of the present invention should not be limited by any of the

above-described exemplary embodiments, but should be defined only in accordance with

the following claims and their equivalents.



WHAT IS CLAIMED IS:

1. A computer-implemented method for visualizing expressions for dynamic

analytics, comprising:

evaluating an expression having a plurality of variables using expression data

corresponding to the variables;

generating graphical user interface controls for the variables of the expression;

binding each variable of the expression to one or more graphical user interface controls

generated in the generating step;

graphically displaying the bound graphical user interface controls for the variables of the

expression;

receiving from a user an adjusted value of at least one of the variables, the user having

adjusted said at least one of the variables using graphical user interface controls bound to said at

least one of the variables; and

re-evaluating the expression using the adjusted value of the at least one of the variables.

2. The method of claim 1, wherein the evaluating comprises:

retrieving the expression data corresponding to the variables; and

evaluating the expression using the retrieved expression data.

3. The method of claim 1, wherein the generating comprises generating the graphical

user interface controls for the variables of the expression based on a definition of each of the

variables, wherein the definition includes a type of graphical user interface control.

4. The method of claim 1, wherein the generating comprises generating the graphical

user interface controls for the variables of the expression based on a data type of each of the

variables.

5 . The method of claim 1, wherein the graphically displaying further comprises:

displaying a graphical view of the expression data based on the evaluating of the

expression.

6. The method of claim 5, further comprising:



updating the displayed graphical view based on the reevaluating of the expression using

the adjusted value of the at least one of the variables.

7. The method of claim 5, wherein the graphical view is displayed as a chart.

8. The method of claim 7, further comprising:

enabling the user to specify a chart type, wherein the chart is displayed according to the

specified chart type.

9 . The method of claim 1, further comprising:

enabling the user to select an option to save the adjusted value of the at least one of the

variables of the expression;

receiving, from the user, the selected option to save the adjusted value of the at least one

of the variables;

graphically displaying a save form in response to receiving the selected option to save,

the save form including one or more data fields, wherein the user may enter information,

associated with the adjusted value of the at least one of the variables, into the one or more data

fields; and

saving the adjusted value of the at least one of the variables and the associated

information entered by the user.

10. The method of claim 9, further comprising:

enabling the user to select an option to load one of a plurality of previously saved

adjusted values of the at least one of the variables of the expression;

receiving, from the user, the selected option to load the one of the plurality of previously

saved adjusted values;

graphically displaying a load form in response to receiving the selected option to load, the

load form including a list of the plurality of previously saved adjusted values, wherein the user

may select the one of the plurality of previously saved adjusted values from the list; and

loading the one of the previously saved adjusted values selected by the user from the list.

11 . A system for visualizing expressions for dynamic analytics, comprising:



an expression evaluator to evaluate an expression having a plurality of variables using

expression data corresponding to the variables;

a UI control generator to generate one or more graphical user interface controls for the

variables of the expression, and to bind each variable of the expression to the one or more

generated graphical user interface controls; and

a GUI manager to graphically display the bound graphical user interface controls for the

variables of the expression, and to receive from a user an adjusted value of at least one of the

variables, the user having adjusted said at least one of the variables using graphical user interface

controls bound to said at least one of the variables,

wherein the expression evaluator is further configured to re-evaluate the expression using

the adjusted value of the at least one of the variables.

12. The system of claim 11, wherein the expression evaluator is configured to retrieve

the expression data corresponding to the variables, and further configured to evaluate the

expression using the retrieved expression data

13. The system of claim 11, wherein the UI control generator is configured to

generate the graphical user interface controls for the variables of the expression based on a

definition of each of the variables, wherein the definition includes a type of graphical user

interface control.

14. The system of claim 11, wherein the UI control generator is configured to

generate the graphical user interface controls for the variables of the expression based on a data

type of each of the variables.

15. The system of claim 11, wherein the expression evaluator is further configured to

display a graphical view of the expression data based on the evaluating of the expression.

16. The system of claim 15, wherein the expression evaluator is further configured to

update the displayed graphical view based on the reevaluating of the expression using the

adjusted value of the at least one of the variables.



17. The system of claim 15, wherein the graphical view is displayed as a chart.

18. The system of claim 17, wherein the expression evaluator is further configured to

enable the user to specify a chart type, wherein the chart is displayed according to the specified

chart type.

19. The system of claim 11, further comprising:

an analysis manager to enable the user to select an option to save the adjusted value of the

at least one of the variables of the expression,

wherein the GUI manager is further configured to receive, from the user, the selected

option to save the adjusted value of the at least one of the variables, and further configured to

graphically display a save form in response to receiving the selected option to save, the save form

including one or more data fields, wherein the user may enter information, associated with the

adjusted value of the at least one of the variables, into the one or more data fields, and

wherein the analysis manager is further configured to save the adjusted value of the at

least one of the variables and the associated information entered by the user.

20. The system of claim 19, wherein the analysis manager is further configured to

enable the user to select an option to load one of a plurality of previously saved adjusted values

of the at least one of the variables of the expression,

wherein the GUI manager is further configured to receive, from the user, the selected

option to load the one of the plurality of previously saved adjusted values, and further configured

to graphically display a load form in response to receiving the selected option to load, the load

form including a list of the plurality of previously saved adjusted values, wherein the user may

select the one of the plurality of previously saved adjusted values from the list, and

wherein the analysis manager is further configured to load the one of the previously saved

adjusted values selected by the user from the list.

21. A computer readable storage medium having instructions stored thereon that,

when executed by a computing device, cause the computing device to perform a method

comprising:



evaluating an expression having a plurality of variables using expression data

corresponding to the variables;

generating graphical user interface controls for the variables of the expression;

binding each variable of the expression to one or more graphical user interface controls

generated in the generating step;

graphically displaying the bound graphical user interface controls for the variables of the

expression;

receiving from a user an adjusted value of at least one of the variables, the user having

adjusted said at least one of the variables using graphical user interface controls bound to said at

least one of the variables; and

re-evaluating the expression using the adjusted value of the at least one of the variables.
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