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A method and apparatus are provided for visually emphasizing all of the numerical data contained in an electronic document. A
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recelved. If such a request Is recelved, all of the numerical data within the electronic document Is located and emphasized.
Emphasizing may include adding a highlighting attribute to the located numerical data or adding other formatting to visually
distinguish the numerical data from the remainder of the electronic document. A request may also be recelved to deemphasize the
located numerical data. In response to receiving such a request, the emphasis Is removed from the located numerical data.
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METHOD AND APPARATUS FOR VISUALLY EMPHASIZING
NUMERICAL DATA CONTAINED WITHIN AN ELECTRONIC DOCUMENT

Abstract

A method and apparatus are provided for visually emphasizing all of the
numerical data contained in an electronic document. A determination is made as to
whether a request to emphasize all of the numerical data in the electronic document has
been received. If such a request is received, all of the numerical data within the
electronic document is located and emphasized. Emphasizing may include adding a
highlighting attribute to the located numerical data or adding other formatting to visually
distinguish the numerical data from the remainder of the electronic document. A request
may also be received to deemphasize the located numerical data. In response to receiving

such a request, the emphasis is removed from the located numerical data.
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M&G No. 60001.0310US01

METHOD AND APPARATUS FOR VISUALLY EMPHASIZING
NUMERICAL DATA CONTAINED WITHIN AN ELECTRONIC DOCUMENT

Technical Field

The invention generally relates to the field of electronic document
processing and, more specifically, to the field of visually emphasizing numerical data

contained within an electronic document.

Background of the Invention
Modern word processing application programs are utihized to prepare a
wide variety of different document types. For instance, some users utilize word
processing application programs to prepare text documents that include a large amount
of numerical information. As an example, a corporate lawyer may utilize a word
processing application program to create text documents that include a large amount of

numerical data for filing with the Securities and Exchange Commuission.

Although modem word processing application programs include an

“endless array of tools for creating and editing text documents, these same word

processors lack functionality for assisting a user in creating and editing a text document
that includes numerical data. One shortcoming of current word processing applications
programs in particular is exposed when a user attempts to locate numerical information
in a text document utilizing a standard “find” function.

Unlike text strings, numerical information 1s more difficult to locate
using the typical “find” function provided by current word processing application
programs. Users are able to locate a text search string in a document using a typical
“find” function because they have a preconceived knowledge of the string that they are
looking for. For example, if a user is looking for the name “John” in a document, the
user can easily modify the search string to match the desired string through a relatively
small number of iterations. However, 1f a user is searching for a number that they do

not already know, a telephone number for instance, it may be very difficult to locate the
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number in the document. The user may be forced to scan through the entire document
until the desired number can be located. This can be very time consuming and
frustrating for a computer user, especially if the document is a long one.

It 1s with respect to these considerations and others that the various

embodiments of the present invention have been made.

Summary of the Invention
In accordance with the present invention, the above and other problems

are solved by a method and apparatus for visually emphasizing numerical data

contained within an electronic document. According to the various embodiments of the
invention, all numerical data within an electronic document, including numerals and
numerals expressed as text data, may be easily emphasized to distinguish the numerical
data from the other contents of the electronic document, By emphasizing all numerical
data in the electronic document, a user may easily locate one or more numbers within a
large body of text data. The emphasis may be quickly apphed to the numerical data and
then easily removed once the user has located the desired numerical data.

According to one aspect of the invention, a method is provided for

emphasizing numerical data contained in an electronic document. The electronic

document may comprise both text data and numerical data. The numerical data may
include cardinal numbers (1, 2, 3...) and numerical data expressed as text data (one,
two, three...). Numerical data expressed as text data may include cardinal numbers
expressed as text strings (one, one-thousand, two-hundred...), ordinal numbers (first,
second, third...), or roman numerals (1, I1, IIl...). Additionally, the numerical data may
be expressed In any language, including languages that utilize characters rather than
letters, such as Chinese, Japanese, and other far east and Asian languages.

According to the method, a determination is made as fo whether a
request to emphasize all of the numerical data in the electronic document has been
received. Such a request may be received, for instance, in response to a user selecting a
toolbar icon or a menu item from a pull-down menu within an application program for

editing the electronic document. If such a request is received, all of the numerical data

2

AR W iy T gy v,

VEA VIR T i eyt

R



10

135

20

25

CA 02496341 2005-02-09

within the electronic document is located and emphasized. Emphasizing may include
adding a highlighting attribute to the located numerical data. The highlighting attribute
may be a color attribute, a bold attribute, an underline attnibute, or other type of text
attribute that distinguishes the located numerical data from the remainder of the
contents of the electronic document when displayed. If the attribute comprises a color
attribute, a unique color attribute may be specified for string numbers, ordinal numbers,
and roman numerals located within the electronic document. By visually emphasizing
all of the numerical data contained in an electronic document in this manner, a user can
easily identify numeric information contained within an electronic document.

According to other aspects of the invention, a request may also be
received to deemphasize the located numerical data. Such a request may be provided
by a user utilizing a toolbar icon or a menu item within a pull-down menu. Such a
request may be provided once the user no longer needs the numerical data to be
emphasized. In response to receiving such a request, the emphasis is removed from the
located numerical data. This may be performed, for instance, by again searching for all
of the numerical data within the electronic document and removing the highlighting
attx_‘ibutcs _from the lpcated data. In this manner, the electronic document is returned to
its original state prior to emphasizing the nﬁrﬁerical d-at'a.. o S

The invention may be implemented as a computer process, a computing
system, or as an article of manufacture such as a computer program product or
computer readable media. The computer program product may be a computer storage
media readable by a computer system and encoding a computer program of instructions
for executing a computer process. The computer program product may also be a
propagated signal on a carrier readable by a computing system and encoding a computer
program of instructions for executing a computer process.

These and various other features, as well as advantages, which

characterize the present invention, will be apparent from a reading of the following

detailed description and a review of the associated drawings.

AT PRAR AR S B B E N WP E W NN B N A S M R AP e e e - - - &~ BN - B S - e -neaa a - . - N . o



10

15

20

25

CA 02496341 2005-02-09

Brief Description of the Drawings
FIGURE 1 is a computer system architecture diagram illustrating a

computer system utilized in and provided by the various embodiments of the invention;

FIGURE 2A is a software architecture diagram illustrating aspects of the
various software components utilized in an embodiment of the invention;

FIGURE 2B is a data structure diagram tllustrating the contents of an
illustrative numeric search table utilized 1n one embodiment of the invention;

FIGURES 3A and 3B are screen diagrams illustrating various display
screens provided by an application program utilized in an embodiment of the invention;

FIGURE 4 is a flow diagram illustrating a process for emphasizing
numerical data contained within an electronic document in one embodiment of the
invention; and

FIGURES 5A and 5B are screen diagrams showing a portion of a screen

display provided by an application program in one embodiment of the invention.

Detailed Description of the Invention
Referring now to the drawings, in which like numerals represent like

elements, various aspects of the present invention will be described. In particular,
FIGURE 1 and the corresponding discussion are intended to provide a brief, general
description of a suitable computing environment in which embodiments of the invention
may be implemented. While the invention will be described in the general context of
program modules that execute on an operating system on a personal computer, those
skilled in the art will recognize that the invention may also be implemented in
combination with other types of computer systems and program modules.

Generally, program modules include routines, programs, components,
data structures, and other types of structures that perform particular tasks or implement
particular abstract data types. Moreover, those skilled in the art will appreciate that the
invention may be practiced with other computer system configurations, including hand-
held devices, multiprocessor systems, microprocessor-based or programmable

consumer electronics, minicomputers, mainframe computers, and the like. The
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invention may also 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 may be located in

both local and remote memory storage devices.

Referring now to FIGURE 1, an 1llustrative computer architecture for a
computer 2 utilized in the various embodiments of the invention will be described. The
computer architecture shown in FIGURE 1 illustrates a conventional desktop or laptop
computer, including a central processing unit 5§ ("CPU"), a system memory 7, including
a random access memory 9 ("RAM") and a read-only memory ("ROM") 11, and a
system bus 12 that couples the memory to the CPUS. A basic input/output system
containing the basic routines that help to transfer information between elements within
the computer, such as during startup, is stored in the ROM 11. The computer 2 further
includes a mass storage device 14 for storing an operating system 16, application
programs, and other program modules, which will be described in greater detail below.

The mass storage device 14 is connected to the CPU 5 through a mass

storage controller (not shown) connected to the bus 12, The mass storage device 14 and

its associated computer-readable media provide non-volatile storage for the computer 2.

Although the description of computer-readable media contained herein refers to a mass
storage device, such as a hard disk or CD-ROM drive, it should be appreciated by those

skilled in the art that computer-readable media can be any available media that can be
accessed by the computer 2.

By way of example, and not limitation, computer-readable media may
comprise computer storage media and communication media. Computer storage media
includes volatile and non-volatile, removable and non-removable media implemented in
any method or technology for storage of information such as computer-readable
instructions, data structures, program modules or other data. Computer storage media
includes, but 1s not limited to, RAM, ROM, EPROM, EEPROM, flash memory or other
solid state memory technology, CD-ROM, digital versatile disks (“DVD"”), or other

optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other
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magnetic storage devices, or any other medium which can be used to store the desired
information and which can be accessed by the computer 2.

According to various embodiments of the invention, the computer 2 may
operate in a networked environment using logical connections to remote computers
through a network 18, such as the Internet. The computer 2 may connect to the network
18 through a network interface unit 20 connected to the bus 12. It should be
appreciated that the network interface unit 20 may also be utilized to connect to other
types of networks and remote computer systems. The computer 2 may also include an
input/output controller 22 for receiving and processing input from a number of other
devices, mcluding a keyboard, mouse, or electronic stylus (not shown in FIGURE 1).

Similarly, an input/output controller 22 may provide output to a display screen, a

printer, or other type of output device.

As mentioned briefly above, a number of program modules and data files
may be stored in the mass storage device 14 and RAM 9 of the computer 2, including an
operating system 16 suitable for controlling the operation of a networked personal

computer, such as the WINDOWS XP operating system from MICROSOFT

| CORPORATION of Redmond Washlngton The mass storagc devwe 14 and RAM 9

may also store one or more program modules. In pamcular the mass storage device 14
and the RAM 9 may store a word processing application program 10. As known to
those skilled in the art, the word processing application program 10 is operative to
provide functionality for creating and editing electronic documents, such as the
electronic document 24, According to one embodiment of the invention, the word
processing application program 10 comprises the WORD word processing application
program from MICROSOFT CORPORATION. It shouild be appreciated, however, that
other word processing application programs from other manufacturers may be utilized
to embody the various aspects of the present invention.

In conjunction with the editing of a word processing document, the word
processing application program 10 provides conventional functionality for allowing a
user to create, edit, and view electronic documents containing text data and numerical

data in any language. As described herein, the phrase numerical data may encompass

6
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both cardinal numbers (1, 2, 3...) and numerical data expressed as text data. Numerical
data expressed as text data includes cardinal numbers expressed as text strings (one,
two, three...), ordinal numbers (first, second, third...), and roman numerals (I, II, III,
1V...). Additionally, both cardinal numbers and numerical data expressed as text data
may be expressed in any language using the characters or alphabet normally utilized by
a particular language. For instance, embodiments of the invention may be utilized to
emphasize characters expressing numerical information in European, Chinese,
Japanese, or other far east and Asian languages.

In order to provide the functionality described herein, the word
processing application program 10 may operate in conjunction with a numeric search
plug-in dynamically linked hbrary (“DLL"). As will be described in greater detail
below, the numeric search plug-in DLL 26 integrates with the word processing
application program 10 and provides functionality for emphasizing all of the numencal
data within an electronic document 28. The numeric search plug-in DLL 26 also
provides functionality for de-emphasizing all of the numerical data within an electronic

document 28. To provide these functions, the numeric search plug-in DLL 26 utilizes a

- program code for breaking sentences into words. Once the sentences have been broken

into words, the numeric search plug-in DLL 26 compares the words to the contents of
the numeric search table 28 to determine if numerical data is contained in the document.
The numeric search table 28 identifies to the numeric search plug-in DLL 26 all of the
numerical data that should be located in each of the supported languages. Additional
details regarding the structure and operation of the numeric search plug-in DLL 26,
including the structure of the numeric search table 28 are provided below.

Referring now to FIGURE 2A, additional details regarding the operation
of the numeric search plug-in DLL 26 will be described. As illustrated in FIGURE 2A,
the numeric search plug-in DLL 26 is configured as an add-on module for use with the
word processing application program 10. When installed and configured for use with
the word processing application program 10, the numeric search plug-in DLL 26
provides a user interface and functionality for emphasizing the numerical data contained

In an electronic document 24 that has been opened for viewing and editing by the word
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processing application program 10. In particular, the numeric search plug-in DLL 26
provides an icon on a toolbar provided by the word processing application program 10.
When the icon is selected by a user, the numeric search plug-in DLL 26 accesses the
contents of the electronic document 24, searches for all of the numerical data, and
emphasizes the data by adding text attributes to the electronic document 10. Access to
the contents of the electronic document 24 1s made through the use of a document
object model (“DOM”) supported by the word processing application program 10 and
the numeric search plug-in DLL 26. It should be appreciated that a menu item within a
pull-down menu or other type of user interface selection object may be provided by the
numeric search plug-in DLL 26 for selection by a user. Additional details regarding the
user interface provided by the word processing application program 10 and the numeric
search plug-in DLL 26 will be provided below with respect to FIGURES 3 A and 3B.
Referring now to FIGURES 2A and 2B, additional details regarding the
operation of the numeric search plug-in DLL 26 will be described. As discussed briefly
above, in response to a user request the numeric search plug-in DLL 26 searches the

entire contents of the electronic document 24 for numerical data. In order to perform

this search, the numeric search plug-in DLL 26 utilizes a numeric search table 28. As

shown in FIGURE 2B, the numeric search table 28 identifies each of the numeric search
strings that should be emphasized. For instance, the English search strings 30A identify
each of the search strings that should be identified by the numeric search plug-in DLL
26 when searching a document written in the English language (e.g. 1, 2, 3...; one, two,
three...; hundred, thousand, million...).

The numeric search table 28 may also include search strings appropriate
for searching for numerical data in documents expressed in other languages. For
instance, Arabic search strings 30B, Hebrew search strings 30C, Hindi search strings
30D, and Thai search strings 30E are provided in one embodiment of the invention. It
should be appreciated that search strings appropriate for searching documents expressed
in any language and using any character set may defined within the numeric search
table 28 and utilized by the numeric search plug-in DLL 26 during the search of an

electronic document 24. The contents of the numeric search table 28 may also be user-

8
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definable so that custom search strings can be added to the numeric search table 28 as
desired. The numeric search table 28 may also include the gender-specific expressions
of numbers for languages that express numbers with a gender.

Referring now to FIGURES 3A and 3B, additional details regarding the
user interface provided by the word processing application program 10 and the numeric
search plug-in DLL 26 will be described. FIGURE 3A illustrates a portion of a user
interface provided by the word processing application program 10. As shown in
FIGURE 3A, the word processing application program 10 provides a window 32
including a document editing area 34 and a toolbar 36. As known in the art, the
document editing area 34 displays the contents of the electronic document 24 and
allows a user to modify the contents of the electronic document 24 in virtually any
desired manner. In order to provide quick access to the various editing functions
provided by the word processing application program 10, the toolbar 36 includes 1cons
for a number of frequently used features, When installed, the number search plug-in
DLL 26 adds a user interface button 38 to the toolbar 36. When selected, the button 38
causes the dialog box 40 shown in FIGURE 3B to be displayed.

As illustrated in FIGURE 3B, the dialog box 40 includes a number of

usef .i'n.t‘érféce 'che’ck Boxé-s ‘42A-42‘E that a'Il.ov.Q a iiéer ‘to' épe.c.ify'the typhé of humerical -
information to be identified in the electronic document currently open for editing in the
document editing area 34. In particular, selection of the check box 42A indicates that
numbers (e.g. 1, 2, 3...) should be located and emphasized, check box 42B indicates
that cardinal numbers expressed as strings (e.g. one, two, three...) should be
emphasized, the check box 42C indicates that ordinal numbers (e.g. first, second,
third...) should be emphasized, check box 42D indicates that roman numbers should be
emphasized (e.g. 1, II, 1L, IV...) should be emphasized, and check box 42E indicates
that currency symbols, such as the dollar sign (“$"), should be located and emphasized.
A user may select as many or as few of the checks boxes 42A-42E as they desire.
Alternatively, the numeric search plug-in DLL may be explicitly “hard-coded” with the

types of numerical data that should be located when the user interface button 38 1s

selected.



10

I5

20

25

30

CA 02496341 2005-02-09

The dialog box 40 also includes a number of drop down menu controls,
such as the control 50, adjacent to each of the check boxes 42A-42E. The drop down
menu controls allow a user to identify a unique color attribute that should be utilized to
emphasize located numerical data of the specified type. For instance, the drop down
menu control 50 may be utilized to specify that a particular color attribute be utilized to
emphasize located numbers (e.g. 1, 2, 3...) if the check box 42A 1s also completed. The
other drop down menu controls may be utilized similarly to specify a unique color for
cach of the other corresponding types of numerical data. A user may also utilize the
drop down menu control 48 to specify the language of the electronic document 10.
This selection allows the numernic search plug-in DLL 26 to determine the appropriate
contents of the numeric search table 28 to utilize duning a search.

The dialog box 40 also includes a button 44 which, when selected, will
cause the numeric search plug-in DLL 26 to search the entire electronic document 10
for the specified numerical data. When data is located, it is emphasized in the manner
specified by the drop down menu controls. While a search is progressing, the viewable

portion of the document may be modified to focus on the portion of the document

containing the most recently located numerical data. A user may also pause a search in

progress if the user locates the desired information. When finished, the user will be
presented with a user interface dialog box indicating the number of instances of
numerical data located during the search.

The dialog box 40 also includes a button 46 which, when selected,
causes all of the previously-applied emphasis to be undone. In this manner, a user can
emphasize all of the numerical data in a document, locate a point of interest by locating
emphasized numerical information, and to de-emphasize the numerical data when
finished. Additional details regarding the operation of the numeric search plug-in DLL
in this regard is described below with respect to FIGURE 4.

Referring now to FIGURE 4, an illustrative routine 400 will be described
tllustrating a process performed by a word processing application program 10 for
emphasizing numerical data within an electronic document. It should be appreciated

that although the embodiments of the invention described herein are presented in the

10
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context of a word processing application program 10, the invention may be utilized in
other types of application programs that support the creation, editing, or viewing of
documents that contain both text data and numerical data. For instance, the
embodiments of the invention described herein may be utilized within a spreadsheet
application program, a presentation application program, a drawing or computer-aided
design application program, a database application program, a web browser, or other
type of application program.

When reading the discussion of the routines presented herein, it should
be appreciated that the logical operations of various embodiments of the present
invention are implemented (1) as a sequence of computer implemented acts or program
modules running on a computing system and/or (2) as interconnected machine logic
circuits or circuit modules within the computing system. The implementation 1s a
matter of choice dependent on the performance requirements of the computing system
implementing the invention. Accordingly, the logical operations illustrated in FIGURE
4, and making up the embodiments of the present invention described herein are

referred to variously as operations, structural devices, acts or modules. It will be

recognized by one skilled in the art that these operations, structural devices, acts and

modules may be implemented in software, in firmware, in special purpose digital logic,

and any combination thereof without deviating from the spirit and scope of the present

invention as received within the claims attached hereto.

The routine 400 begins at decision operation 402, where a determination
is made by the numeric search plug-in DLL 26 as to whether a user has requested that
the numerical data in an electronic document be emphasized or de-emphasized. As
discussed above with respect to FIGURE 3B, this may occur in response to the selection

of the user interface button 38 and the subsequent selection of one of the buttons 44 or

46 illustrated in FIGURE 3B. If no selection has been made, the routine 400 returns to

decision operation 402, If, however, a request has been made to emphasize the

numerical data in the electronic document 10, the routine 400 continues to operation
404.

11
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At process operation 404, the numeric search plug-in DLL 26 requests
from the word processing application 10 a first string of the electronic document 24.
The string may comprise a word, sentence, paragraph, or other subset of the entire
document 24. In response, the word processing application 10 returns to the numeric
search plug-in DLL 26 the requested portion of the document 24. From process
operation 404, the routine 400 continues to process operation 406.

At process operation 406, the numeric search plug-in DLL 26 compares
the contents of the current string of the electronic document 24 to the appropnate
portion of the numeric search table 28. By comparing the contents of the numeric
search table 28, the numeric search plug-in DLL 26 can identify all of the numerical
data contained within the current string.

It should be appreciated that, according to the various embodiments of
the invention, the numeric search plug-in DLL 26 may be configured to identify
numbers contained within fractions and within mathematical equations. Additionally,
the numeric search plug-in DLL 26 may be programmed to locate numbers that are

separated by decimal separators, currency symbols, and other punctuation. The numeric

search plug-in DLL 26 may also be programmed to ignore numbers contained in

formatting fields, headers, footers, end notes, comments, page numbers, and other
portions of the electronic document 24 not likely to contain numerical imformation that
would be of substantial interest to a user.

According to other embodiments of the invention, the numeric search
plug-in DLL 26 may be programmed to locate numerical information utilizing pattern
matchlng For examplc, in Italian, one hundred is “cento.” Two hundred is
“Ventucento.” One hundred thousand is “centomila” and two hundred thousand is
“Ventucentimila.” Rather than listing all of the possible combinations for each
language in the numeric search table 28, the numeric search plug-in DLL 26 is
programmed to locate matching strings. For instance, using the Itahan numbers
mentioned above, the numeric search plug-in DLL 26 first determines if a string begins
with the phrase “cento.” If so, the numeric search plug-in DLL 26 will determine if the
string ends with the phrase “mila.” If so, the numeric search plug-in DLL 26 assumes

12



10

15

20

25

30

CA 02496341 2005-02-09

that the entire word is numerical data. Other numbers in other languages can be
identified similarly without listing all possible numbers in the numeric search table 28.
From process operation 406, the routine 400 continues to decision
operation 408, where the numeric search plug-in DLL 26 determines if numerical data
was located within the current search string. If no numerical data was i1dentified, the
routine 400 branches to decision operation 410, where the numeric search plug-in DLL
26 determines if additional data in the current string remains to be searched. If
additional data remains to be searched in the current search string, the routine 400
branches to process operation 406 where an additional search is performed. If the
current search string does not contain additional data to be searched, the routine 400
branches to decision operation 412, where the numeric search plug-in DLL 26
determines if the document 24 contains additional data to be searched. If the document
24 does contain additional data to be searched, the routine 400 branches to operation
414, where the numeric search plug-in DLL 26 requests the next string of the electronic
document 24 from the word processing application program 10. The routine 400 then

continues from operation 414 to operation 416 where a search 1s performed on the new

current string.

If, 'at 'oper‘étio.n 416,the ﬁum&ric.s.eafch pIug-mDLL '26 'deterhiines tﬁét .
numerical data was found in the current string, the routine 4000 continues to operation
416. At decision operation 416, the numeric search plug-in DLL 26 determines whether
the match was located outside of the main body of the document 24. Data, for example,
that is located within formatting fields, headers and footers, end notes, comments, or
page numbers of the document 24 will be considered outside the main body of the
document. If the matching data is located outside of the main body of the document 24,
the routine branches from operation 416 to decision operation 410, where a
determination is made as to whether more text remains to be processed. However, if the
matching data is within the main body of the document 24, the routine 400 continues

from operation 416 to process operation 418.

At process operation 418, the located data 1s emphasized. As described

above, emphasizing the located numerical data may comprise adding a highlighting
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attribute to the data. Any highlighting attribute may be utilized that sets the numerical
data apart from the remainder of the document 24. Alternatively, the remaining data
may be highlighted, thereby leaving the numerical data in its previous state but easily
distinguishable from the remainder of the document.

According to embodiments of the invention, the highlighting attnibute
may comprise a color attribute, a bold attribute, an underline attribute, an italics
attribute, or a change in font or font size. As also described above, unique attributes,
such as colors, may be defined by a user for each type of numerical data located within
the electronic document. Matching data may also be de-emphasized at operation 418 1if
it was highlighted during a previous search operation. In this manner, the same routine
may be utilized to emphasize and de-emphasize the numerical data in the document 24.
By utilizing the same routine it can also be ensured that formatting added manually
would not be accidentally removed by the numeric search plug-in DLL 26.

According to embodiments of the invention, an entire mathematical
equation may be emphasized, including variables and mathematical operators.

Similarly, if a number expressed as text includes spaces or other characters between its

‘component parts, the entire phrase may be emphasized. For instance, the entire phrase

“one hundred thousand” would be emphasized, including the spaces between the string
numbers. According to embodiments, numeric information formatted using superscript
or subscript is also highlighted.

After the highlighting attribute has been added to the matching text, the
routine 400 continues to operation 410, where the numeric search plug-in DLL 26
determines whether additional text remains to be searched in the current string. If
additional text does not remain to be searched, the routine 400 branches to operation
412, where the numeric search plug-in DLL 26 determines if additional text remains to
be searched in the electronic document. If no additional text remains to be searched, the
routine 400 branches to operation 420, where the results of the numeric search may be
displayed to the user. For instance, the number of instances of numerical data located

and highlighted may be identified to the user. Alternatively, if no results were located,
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the user may be informed that no matches were located. From display operation 420,

the routine 400 continues to halt operation 422, where it ends.

Tuming now to FIGURES SA and 5B, the effects of emphasizing
mathematical information on an illustrative paragraph of text will be described.
FIGURE S5A illustrates an on-screen view of a paragraph of a document 24 prior to
performing the process described above. As seen in FIGURE $SA, the text of the
document 24 1s uniformly formatted. Following the execution of the algorithm
described above, however, the numencal data will be emphasized in relation to the

remainder of the document 24. This is illustrated in FIGURE 5B.
As shown in FIGURE 5B, emphasis 62A has been added to the phrase

“one thousand two-hundred”, including the intervening space and hyphen, emphasis
62B has been added to the number “1,234,567”, including the thousands separators, and
emphasis 62C has been added to the mathematical equation “2*X=23", including the
mathematical operators and vanables. It should be appreciated that in embodiments,
only the numbers and number strings would be highlighted. It should also be
appreciated that the highlighting 62A-62C would be removed following a second
execution of the process described herein.

- .Bmasédmon ‘the‘ féfegoing, ' 1t should be 'é.}.)piféciFated that the various
embodiments of the invention include a method, system, apparatus, and computer-
readable medium for emphasizing numerical information contained in an electronic
document. The above specification, examples and data provide a complete description
of the manufacture and use of the composition of the mvention. Since many
embodiments of the invention can be made without departing from the spint and scope

of the invention, the invention resides in the claims heremafter appended.
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WE CLAIM:

1. A method for emphasizing numerical data contained in an electronic

document, the method comprising:

determining whether a request to emphasize all of the numerical data in

the electronic document has been received; and

In response to receiving the request, locating all of the numerical data

contained within the electronic document and emphasizing the located numerical data.

2. The method of Claim 1, wherein the electronic document comprises both

text data and numerical data and wherein the request comprises a request to emphasize

only the numerical data.

3. The method of Claim 2, wherein the numerical data comprises numerals

and numerals expressed as text data.

4. The method of Claim 3, wherein the numerical data may be expressed in

“any of a plurality of natural languages.

3. The method of Claim 4, wherein the numerals expressed as text data may

comprise string numbers, ordinal numbers, or roman numerals.

6. The method of Claim §, wherein emphasizing only the numerical data

comprises adding a highlighting attribute to the located numerical data.

7. The method of Claim 6, wherein the highlighting attribute comprises a

color attribute.

8. The method of Claim 7, wherein a unique color attribute may be

specified for each of the sfring numbers, the ordinal numbers, and the roman numerals.

16
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9. The method of Claim &, further comprising:
recelving a request to deemphasize the located numerical data; and
In response to receiving the request, removing the emphasis from the

located numerical data.

10. A computer-readable medium having computer-executable instructions
stored thereon which, when executed by a computer, will cause the computer to perform

the method of Claim 1.

11. A computer-controlled apparatus capable of performing the method of

Claim 1.

12. A system for emphasizing numerical data contained in an electronic
document containing both text data and numerical data, the system comprising:
a word processing application program operative to permit the editing of
the text data and the numerical data within the electronic document; and
a dynamically hinked library configured for use with the word processing
application program, the dynamically linked library operative to receive a request to
emphasize all of the numerical data 1n the electronic document and to locate all of the
numerical data contained within the electronic document and emphasize only the

located numerical data in response to receiving the request.

13.  The system of Claim 12, wherein the numerical data comprises numerals

and numerals expressed as text data.

14. The system of Claim 13, wherein the text data and the numerical data

may be expressed in any of a plurality of natural languages.

15. The system of Claim 14, wherein the numerals expressed as text data

may comprise string numbers, ordinal numbers, or roman numerals.

17
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16.  The system of Claim 15, wherein emphasizing only the numerical data
comprises adding a highlighting attribute within the electronic document to the located

numerical data.

17.  The system of Claim 16, wherein the highlighting attribute comprises a

color attribute.

18.  The system of Claim 17, wherein the dynamically linked library is
further operative to allow a unique color attribute may to specified for each of the string

numbers, the ordinal numbers, and the roman numerals.

19.  The system of Claim 18, wherein the dynamically linked library is
further operative to receive a request to deemphasize the located numerical data and, in

response to receiving the request, to remove the emphasis from the located numerical

data.

20.  The system of Claim 19, wherein removing the emphasis from the
located numerical data comprises removing the highlighting attribute from the located

numerical data.

Smart & Biggar
Ottawa, Canada
Patent Agents

18



1/5

CA 02496341 2005-02-09
[nventor: Mohamed Anas Abbar; Athapan Arayasantiparb; Thiti Wang-Aryatawanich

Docket No.: 60001.0310US01/MS# 305659.1

Title: Method and Apparstus for Visuatly Emphasizing Numerical Data Contained

Within An Electronic Docwment

Attorney Name: Leonard J. Hope, Esq.

Phone No.. 404.954.5100

Sheet 1 of 5

" - omw R ke e e 50 e R Al ay Ay B A W AR SRS A B W A A g e W N gl g b Y

8¢

INIATIOOA

74
DINOYIDTTT
) WVIO0dd
1IA NI-9ON'1d NOLLVOI'lIddV 4
7 JAVIS DId3 ONISSTIDOAd 01 y——
IoIAId .
41 JOVIOLS SSVIA

LININ

IONISSID0dd
TVIINID

AITIOAINODO

INdINO/LITdNI




CA 02496341 2005-02-09

Inventor; Mohamed Anas Abbar; Athapan Amyasantiparb; Thih Wang-Aryattawanich
Docket No.: 60001.0310US01/MS# 305659.1

Title: Method and Apparatus for Visuaily Emphasizing Numerical Data Contained
Within An Electronic Document

Attosmey Name: Leonand J. Hope, Esq.

Pbone No.: 404.954.5100

Sheet 2 of §

2/5

28
30A
0B
0C
0D
OE

UMERIC SEARC
TABLE

STRINGS
HINDI SEARCH STRINGS

STRINGS

ARABIC SEARCH
HEBREW SEARCH

ENGLISH SEARCH

THAI SEARCH STRINGS

WORD
PROCESSING

O
Z
Ry

ELECTRONIC
DOCUMENT

2.
Q
5
=
b
A,
<

10
24

Fig.2B.

YRR TR SRS A NS dEm W A A Ay W™ e Vve - - . - e A e - - = o= s = 4 = - -s

L L L L N L T B4 Dt i s



CA 02496341 2005-02-09

- aem ks mw - -k e o Sy W W W AW T e e B2 A ey ey gy g A g, AL ey e Vet T

.....

n E ?Q PUSOCS ._aua,z
0% _ m_ ?opu g ‘w0 .udu q9F

X T condn iSigdg §Iess Sy U4

V€5

e7=X.Z SIAY XOF NMOY T YOm0 FHL %3&.“
0AAZVT TEL ¥IAO STATH X0 NMOYE o0 FHL "CTIANNH-O
ANVSTIOELINO "©0dAZVT THL ¥IA0 SIANY XOd NMOY E XOM0 mE.

4

3/5

Inventor: Mohamed Anas Abbar; Athapan Arayasaniipard, Thii Wang-Aryattawanich

Docket No.: 60001.0310USO1/MS# 305659.)
Title: Method and Apparatus for Visually Emphasizing Numerical Data Contained

Within An Electronic Document
Attorney Name: Leonard ). Hope, Bsq.

Phone No.: 404.954.5100

Sheet 3 of 5

. .

M.@.d.\.amw.ﬂw%mmmzﬂm&l:a ~_n__. 2 - %%ﬁs N,%Ea,_w
i l@nﬁ weo|pB@E | 40P EANO]

%Esﬁgﬁﬁgﬁgﬁﬁg&ﬁuﬁh
PI0j4 10014y - Giudwndeq £




CA 02496341 2005-02-09

Inventor; Mohamed Anas Abbar; Athapan Arayasantparb; Thiti Wang-Arvattawanich
Docket No.: 60001.0310USO1/MS# 305659.1

Title: Method and Apparatus for Visually Emphasizing Numerical Data Contairied
Within An Electronic Document

Attorney Name: Leonard J. Hope, Esq.

Phone No.: 404.954.53100

Sheet 4 of §

4/5

EMPHASIZE NUMERICAL DATA
IN DOCUMENT
400
R JIGHLIG 402
* OR UN-HIGHLIGHT

NUMBERS?
YES

REQUEST FIRST STRING OF
DOCUMENT FROM WORD

REQUEST NEXT

STRING FROM PROCESSING APPLICATION
WORD ‘ 704
PROCESSING

COMPARE CURRENT STRING TO|
CONTENTS OF NUMERIC |
SEARCH TABLE

APPLICATION

MORE
TEXT IN
CURRENT

NSTRING?

MATCH FOUND?

MATCH
OUTSIDE OF

DISPLAY RESULTS|
OF NUMERIC

EMPHASIZE | DE-EMPHASIZE
MATCHING TEXT STRING IN
ELECTRONIC DOCUMENT

SEARCH

420
418

Fig.4.



CA 02496341 2005-02-09

29

g6S1]

[ez=X.2| ‘sawnf X0 NModg Yomo IHL

d79

— X041 NMOYE om0 IHL [ATIANNH

i3

£ 5 24 “OML ANVSNOHL ANO|"90a AZV1 IHL
- AIAO SINNI XOd NMOYE XOMD THL
2 3 -

c 5 V79

5 S« VG'3td

23 4

B2 _ ¥

ryis

wmeﬁm -
<8 858" .

Q= - €8 W. |

P €2=X.Z "SAANI XO4 NMO¥E OMD IHI
T £965€7'L "90A XAZVT THL ¥IAO SINN
fisfils —= | X04 NMO¥E XOMO FHL ‘ATIANNH
=A< 5T -OM.I ANVSNOHL INO "90d AZV1IHL

JIAO SIWNI X014 NMOY 4 X2INO FHL

»["Z95F€7'L| "00A AZV'T THL ¥IAO SdAI




400

REQUEST NEXT
STRING FROM
WORD
PROCESSING
APPLICATION

EMPHASIZE NUMERICAL DATA
IN DOCUMENT

NO

AIGHLIG
OR UN-HIGHLIGHT
UMBERS?

REQUEST FIRST STRING OF
DOCUMENT FROM WORD
PROCESSING APPLICATION

>

414
YES YES

412
NO

NO

DISPLAY RESULTS|
OF NUMERIC
SEARCH

420

4

(=)

422

YES

COMPARE CURRENT STRING TO|
CONTENTS OF NUMERIC |
SEARCH TABLE

406
408

YES
MATC

OUTSIDE OF

EMPHASIZE | DE-EMPHASIZE
MATCHING TEXT STRING IN
ELECTRONIC DOCUMENT

418



	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 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - abstract drawing

