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(57) ABSTRACT 

In an electronic document, merging cells in a table, adding 
an integrated header to a table, and adding a nested table to 

a table. A table erasing tool allows a user to merge cells in 
a table. An indication is received to merge certain cells. The 
indication indicates at least one cell border for deletion. 
Cells of the table are merged horizontally acroSS each row 
that includes at least one indicated cell border. Cells of the 
table are merged vertically acroSS each column that includes 
at least one indicated cell border. A determination is made 
whether there are any Successful merges and, if So, the 
merging tasks are repeated until there are no further Suc 
cessful horizontal or vertical merges. A table drawing tool 
allows a user to add an integrated header row to a table 
including a first row and a first column (or any row/column). 
A second row is added above the first row. The first row is 
Split into a third and a fourth row, So that the table comprises 
a second row, a third row, and a fourth row. The first column 
is split into a Second column, a third column, and a fourth 
column, So that the table further comprises a Second column, 
a third column, and a fourth column. The borders of cells 
that are not part of the table or part of the integrated header 
row are Suppressed and the cells within the integrated header 
row are merged into a Single cell. In yet another aspect, the 
present invention is a method for adding a nested table to a 
table. The table may include a number of cells with vertical 
cell borders and horizontal cell borders. An indication of a 
drawn box is received. A determination is made whether the 
drawn box intersects at least one of the horizontal cell 
borders or at least one of the vertical cell borders. If not, then 
a determination is made whether the drawn box Surrounds 
the table. If the drawn box surrounds the table, then the 
drawn box is added as a Second table, and the table is 
converted to a nested table of the second table. 
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METHOD AND SYSTEM FOR MERGING CELLS 
IN A TABLE AND FOR ADDING AN INTEGRATED 
HEADER AND A NESTED TABLE TO A TABLE IN 

AN ELECTRONIC DOCUMENT 

TECHNICAL FIELD 

0001. This invention relates to editing a table in an 
electronic document. More particularly, this invention 
relates to using a table tool to add an integrated header to a 
table, to add a nested table to a table, and to merge cells 
within a table. 

BACKGROUND OF THE INVENTION 

0002 Use of word processing program modules has 
increased in recent years due in part to the flexibility and 
Simplicity of these programs. Oftentimes, documents with 
tables are produced using these word processing program 
modules. Unfortunately, documents with tables are not as 
easy to produce as documents composed entirely of text. 
Thus, word processing program developerS have tried to 
develop easier, Simpler, and more user-friendly mechanisms 
for producing and editing tables in an electronic document 
to provide a more competitive word processing program. 
0003. In order to better understand how tables are pro 
duced and Stored in an electronic document, it is helpful to 
review how elements of a document, in general, are pro 
duced and Stored. Some word processing program modules 
Store elements of an electronic document on a character 
basis. For these character-based word processing program 
modules, new table forming characters may be added as 
characters to the word processing program module So that 
tables may be inserted into a document. For example, 
referring to FIG. 1, several different table-forming charac 
ters 10 are illustrated: a horizontal line 15, a vertical line 20, 
corner characters 25, 30, 35, 40, four-way junction 45, and 
t-junctions 50, 55. Using these table-forming characters 10, 
a user may construct a table of Virtually any size and shape 
using either a keyboard or a mouse to add the table-forming 
characters to a document. 

0004. In early versions of program modules with table 
forming characters, the addition of textual characters to a 
table might destroy the shape of the table Since any added 
characters could push or move the table-forming characters 
and, thus, destroy the shape of the table. In later improve 
ments, program modules were provided with Some intelli 
gence to determine whether the characters on a line consti 
tute a table and, if So, to make certain adjustments. For 
example, the program may make an adjustment to Switch to 
an over-type mode or to wrap text to the next line. Although 
table-forming characters provide an adequate Solution for 
tables in word processing program modules that Store ele 
ments on a character basis, Some word processing program 
modules do not store elements of a document on a character 
basis. Thus, a different Solution is needed to provide easy 
to-use tables for these program modules. 
0005 Some word processing program modules store text 
as a stream of characters with paragraph marks. The para 
graph marks hold formatting information for the Stream of 
characters. Typically, in these Stream-based program mod 
ules, cells in a table are composed of a Series of paragraphs 
with Special table formatting. The Special table formatting 
may describe attributes of the cell such as the type of border 
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of the cell, the row that the cell is in, the height of the row, 
whether text is displayed at the top, the middle, or the 
bottom of the cell, justification of text in the cell, and other 
attributes. Thus, although the table appears on Screen as a 
Single object, it may be Stored as a Series of paragraphs. 
0006 Some word processing program modules also 
include master cells and Slave cells for tables. Typically, 
master cells control the formatting of Slave cells. Slave cells 
are Suppressed, i.e., their borders, contents, etc., are con 
trolled by the master cell. Referring now to FIG. 2, a table 
200 is illustrated including master cells and slave cells. In 
FIG. 2, the dashed lines represent lines that define cell 
borders, but which are not displayed on-screen. It should be 
understood that a row in a table typically must be the same 
height acroSS the entire row. Thus, there is a need for master 
cells and slave cells. Cell 205 appears to the user as one large 
cell when it is actually composed of four cells: a master cell 
210 and slave cells 215. It should also be understood that cell 
217 is composed of master cell 220 and slave cells 225. 
Generally, all slaves cells must be calculated before the 
complete cells 205, 217 can be drawn because the complete 
cell boundaries are not known until all the slave cells have 
been calculated. 

0007. In some stream-based word processing program 
modules, a table drawing tool for drawing tables is available. 
Generally, a table drawing tool allows a user to insert a 
one-cell table by clicking down a mouse button at a point in 
a document. The user holds down the mouse button and 
drags the mouse to increase or decrease the Size of the table. 
When the user releases the mouse button, the table is 
inserted into the document at the insertion point. Prior to the 
availability of a table drawing tool, a table was inserted into 
a document by Selecting an insert table command from a 
CU. 

0008 Although using the prior art table drawing tools are 
more convenient than Selecting an insert table command 
from a menu, there are problems with these prior art table 
drawing tools. For example, these prior art table drawing 
tools do not allow users to insert an integrated header into a 
table. An integrated header is a cell merged into the cell 
border of another cell. Referring now to FIG. 3A, an 
integrated header 300 is illustrated. The integrated header 
300 is part of the table 305. The integrated header 300 may 
be used for any purpose, Such as displaying a title 310 for the 
table 305. Using prior art methods, the integrated header 300 
may be inserted using the table-forming characters 10 illus 
trated in FIG. 1. However, using these table-forming char 
acters is time-consuming for the user. Moreover, if the 
integrated header 300 needs to be resized, then the table 
forming characters will have to be manually adjusted 
accordingly by the user. 
0009. Another prior art method for forming the integrated 
header 300 is to manually merge and split cells in a table to 
form the integrated header 300. However, this process is 
time-consuming, difficult to master, and counterintuitive to 
a user's expectations. For example, the user expects to be 
able to use a table drawing tool to add the integrated header. 
However, prior art table drawing tools do not provide the 
capability of adding an integrated header. Thus, there is a 
need for an intuitive method for using a table drawing tool 
to quickly add an integrated header. 
0010 Another problem of the prior art table drawing 
tools and methods is the problem of creating nested tables. 
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0020. In another aspect, the present invention is a com 
puter-implemented method for merging cells in a table. The 
table may include at least one row and at least one column 
and a number of cells with vertical cell borders and hori 
Zontal cell borders. An indication is received to merge cells. 
Typically, the indication indicates that certain cell borders 
should be removed, or deleted. Cells are merged horizon 
tally acroSS each row that includes a cell border that has been 
indicated for removal and cells are merged vertically acroSS 
each column that includes a cell border that has been 
indicated for removal. The merging is repeated until no 
further horizontal mergers and no further vertical mergers 
are Successful. 

0021. In one aspect, the indication to merge cells is a 
drawn box and the cell borders indicated for deletion are cell 
borders that are intersected by the drawn box or completely 
contained within the drawn box. The drawn box may be 
entered using a table erasing tool. 

0022. In one aspect, to determine whether any cells of the 
table need to be merged, a determination is made whether an 
insertion point of the drawn box is outside of a predeter 
mined hit area of the vertical cell borders and the horizontal 
cell borders. If so, then a determination is made whether the 
drawn box crosses at least one cell border. If So, then a 
determination is made that the cells including at least one 
cell border within the drawn box and the cells intersected by 
the drawn box need to be merged. 
0023 These and other features, advantages, and aspects 
of the present invention may be more clearly understood and 
appreciated from a review of the following detailed descrip 
tion of the disclosed embodiments and by reference to the 
appended drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIG. 1 is an illustration of several different table 
forming characters. 

0.025 FIG. 2 is an illustration of a table including master 
cells and slave cells. 

0026 
OW. 

0027 FIG. 3B is an illustration of a nested table. 
0028 FIG. 4 is an illustration of removing a cell border 
using a prior art table drawing tool. 
0029 FIG. 5 is a block diagram of a computer that 
provides the exemplary operating environment for the 
present invention. 

0030 FIG. 6 is a flow chart illustrating a method for 
adding an integrated header row. 

0031 FIGS. 7A,7B, and 7Care illustrations of adding an 
integrated header row. 

0032 FIG. 8 is a flowchart illustrating a method for 
adding an integrated header column. 

0033 FIGS.9A,9B, and 9C are illustrations of adding an 
integrated header column. 
0034 FIG. 10 is a flowchart illustrating a method for 
determining whether to add an integrated header. 

FIG. 3A is an illustration of an integrated header 
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0035 FIGS. 11A and 11B are illustrations of snapping 
an integrated header row to the Side of an existing table. 

0036 FIGS. 12A, 12B, and 12C are illustrations of 
adding an integrated header row. 

0037 FIG. 13 is a flowchart illustrating a method for 
adding an integrated header column acroSS a vertex. 

0038 FIGS. 14A, 14B, and 14C are illustrations of 
adding an integrated header column acroSS a vertex. 

0039 FIG. 15 is a flowchart illustrating a method for 
adding a nested table to an existing table. 

0040 FIGS. 16A, 16B, 16C, 16D, and 16E are illustra 
tions of adding a nested table to an existing table. 
0041 FIG. 17 is a flowchart illustrating a method for 
merging cells in a table. 

0.042 FIGS. 18A, 18B, 19A, 19B, 20A, 20B, 20C, 20D, 
20E, 21A, 21B, 21C, 21D, 21E, and 21F are illustrations of 
merging cells in a table. 

DETAILED DESCRIPTION 

0043. The present invention provides a computer-imple 
mented method for adding an integrated header to a table, 
for adding a nested table to a table, and for merging cells 
within a table. In one embodiment, the invention is incor 
porated into a preferred word processing application pro 
gram entitled “WORD 9.0", marketed by Microsoft Corpo 
ration of Redmond, Washington. Briefly described, the 
preferred application program allows a user to create and 
edit electronic documents by entering characters, Symbols, 
graphical objects, and commands. “WORD 9.0” stores elec 
tronic documents as a stream of characters with paragraph 
marks. The paragraph marks hold formatting information for 
the Stream of characters. Typically, cells in a table are 
composed of a Series of paragraphs with Special table 
formatting. The Special table formatting may describe 
attributes of the cell such as the type of border of the cell, 
the row that the cell is in, the height of the row, whether text 
is displayed at the top, the middle, or the bottom of the cell, 
justification of text in the cell, and other attributes. 
0044) The preferred application program also allows a 
user to create and edit tables using a table drawing tool and 
a table erasing tool. Generally described, a table drawing 
tool, in accordance with an embodiment of the present 
invention, is incorporated into the preferred application 
program module and allows a user to add an integrated 
header to a table and to add a nested table to a table. 
Generally described, a table erasing tool, in accordance with 
an embodiment of the present invention, is incorporated into 
the preferred application program module and allows a user 
to merge cells within a table, among other features. 
0045 Having briefly described an exemplary embodi 
ment of the present invention, an exemplary operating 
environment for the present invention is described below. 
0046 Exemplary Operating Environment 

0047 Referring now to the drawings, in which like 
numerals represent like elements throughout the Several 
figures, aspects of the present invention and the exemplary 
operating environment will be described. 
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0.048 FIG. 5 and the following discussion are intended to 
provide a brief, general description of a Suitable computing 
environment in which the invention may be implemented. 
While the invention will be described in the general context 
of an application program that runs on an operating System 
in conjunction with a personal computer, those skilled in the 
art will recognize that the invention also may be imple 
mented in combination with other program modules. Gen 
erally, program modules include routines, programs, com 
ponents, data Structures, etc. 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 electron 
ics, minicomputers, mainframe computers, and the like. The 
invention may also be practiced in distributed computing 
environments where tasks are performed by remote proceSS 
ing devices that are linked through a communications net 
work. In a distributed computing environment, program 
modules may be located in both local and remote memory 
Storage devices. 
0049. With reference to FIG. 5, an exemplary system for 
implementing the invention includes a conventional per 
Sonal computer 520, including a processing unit 521, a 
system memory 522, and a system bus 523 that couples the 
System memory to the processing unit 521. The System 
memory 522 includes read only memory (ROM) 524 and 
random access memory (RAM) 525. A basic input/output 
system 526 (BIOS), containing the basic routines that help 
to transfer information between elements within the personal 
computer 520, such as during start-up, is stored in ROM 
524. The personal computer 520 further includes a hard disk 
drive 527, a magnetic disk drive 528, e.g., to read from or 
write to a removable disk 529, and an optical disk drive 530, 
e.g., for reading a CD-ROM disk 531 or to read from or 
write to other optical media. The hard disk drive 527, 
magnetic disk drive 528, and optical disk drive 530 are 
connected to the system bus 523 by a hard disk drive 
interface 532, a magnetic disk drive interface 533, and an 
optical drive interface 534, respectively. The drives and their 
asSociated computer-readable media provide nonvolatile 
Storage for the personal computer 520. Although the descrip 
tion of computer-readable media above refers to a hard disk, 
a removable magnetic disk and a CD-ROM disk, it should 
be appreciated by those skilled in the art that other types of 
media which are readable by a computer, Such as magnetic 
cassettes, flash memory cards, digital Video disks, Bernoulli 
cartridges, and the like, may also be used in the exemplary 
operating environment. 
0050. A number of program modules may be stored in the 
drives and RAM 525, including an operating system 535, 
one or more application programs 536, a word processor 
program module 537, program data 538, and other program 
modules (not shown). The word processor program module 
537 may also include a table drawing tool and a table erasing 
tool program module 537a for adding tables to an electronic 
document and editing tables in an electronic document. 
0051. A user may enter commands and information into 
the personal computer 520 through a keyboard 540 and 
pointing device, Such as a mouse 542. Other input devices 
(not shown) may include a microphone, joystick, game pad, 
Satellite dish, Scanner, or the like. These and other input 
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devices are often connected to the processing unit 521 
through a serial port interface 546 that is coupled to the 
System bus, but may be connected by other interfaces, Such 
as a game port or a universal Serial bus (USB). A monitor 
547 or other type of display device is also connected to the 
system bus 523 via an interface, such as a video adapter 548. 
In addition to the monitor, personal computers typically 
include other peripheral output devices (not shown), Such as 
Speakers or printers. 

0052 The personal computer 520 may operate in a net 
worked environment using logical connections to one or 
more remote computers, Such as a remote computer 549. The 
remote computer 549 may be a Server, a router, a peer device 
or other common network node, and typically includes many 
or all of the elements described relative to the personal 
computer 520, although only a memory storage device 550 
has been illustrated in FIG. 5. The logical connections 
depicted in FIG. 5 include a local area network (LAN) 551 
and a wide area network (WAN) 552. Such networking 
environments are commonplace in offices, enterprise-wide 
computer networks, intranets and the Internet. 
0053 When used in a LAN networking environment, the 
personal computer 520 is connected to the LAN 551 through 
a network interface 553. When used in a WAN networking 
environment, the personal computer 520 typically includes 
a modem 554 or other means for establishing communica 
tions over the WAN 552, Such as the Internet. The modem 
554, which may be internal or external, is connected to the 
system bus 523 via the serial port interface 546. In a 
networked environment, program modules depicted relative 
to the personal computer 520, or portions thereof, may be 
Stored in the remote memory Storage device. It will be 
appreciated that the network connections shown are exem 
plary and other means of establishing a communications link 
between the computers may be used. 
0054 Having described an exemplary operating environ 
ment for the present invention, embodiments of the present 
invention will be described below. Briefly described, the 
present invention provides a method and System for adding 
an integrated header to a table, for adding a nested table to 
a table, and for merging cells within a table. 
0055 Method For Adding an Integrated Header to a Table 
0056. The table drawing tool and table erasing tool 
program module 537a may include the capability of adding 
an integrated header to a table. An integrated header is a cell 
merged into the cell border of another cell. As described 
above in the Background, prior art table tools were incapable 
of adding an integrated header to a table. 

0057 FIG. 6 is a flow chart illustrating a method 600 for 
adding an integrated header row to a table in accordance 
with an exemplary embodiment of the present invention. 
Those skilled in the art will appreciate that this exemplary 
embodiment is a computer-implemented process that is 
carried out by the computer in response to input from the 
user and instructions provided by a program module. An 
integrated header row is an integrated header that crosses a 
horizontal cell border. An integrated header column is an 
integrated header that crosses a vertical cell border. The 
methods for adding an integrated header row and integrated 
header column will be described separately below because 
the methods may include slightly different Steps. 
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0.058 Referring now to FIG. 6, the method 600 for 
adding an integrated header row begins at Start Step 605 and 
proceeds to decision step 610. It is determined whether the 
user wants to add an integrated header row to an existing 
table at decision step 610. For example, after the user draws 
a box with the table drawing tool, it may be determined, 
based upon attributes of the drawn box, that the user wants 
to add an integrated header row. AS another example, an 
indication may include the dimensions of the integrated 
header row or column. 

0059. If it is determined that the user does not want to add 
an integrated header row to the existing table, then the 
method 600 ends at step 699. However, if it is determined 
that the user does want to add an integrated header row, then 
the method 600 proceeds to step 615. 
0060. It should be understood that, for ease of descrip 
tion, the existing table described in method 600 is a table that 
has one row and one column. However, those skilled in the 
art will understand the slight modifications that need to be 
made to method 600 for adding an integrated header to an 
existing table of more than one row and/or column. 
0061 Returning now to the description of method 600 
and still referring to FIG. 6, a new row is added to the 
existing table above the existing table row. In one embodi 
ment, the new row has a height from the top of the existing 
table to the top of the box drawn by the user using the table 
drawing tool. Due to the constraint that a row typically must 
span the entire width of a table, then the width of the new 
row added at Step 615 is typically the width of the existing 
table. 

0.062. At step 620, the existing table row is split into two 
rows. In one embodiment, the existing table row is split at 
the bottom of the drawn box. Due to the constraint that a row 
typically must span the entire width of a table, then the width 
of the split rows added at step 620 are typically the width of 
the existing table. 

0.063 At step 625, the existing table column is split into 
three columns. In one embodiment, the existing table col 
umn is split at the left edge and right edge of the drawn box, 
resulting in three columns in place of the existing table 
column. 

0064. At step 630, the borders of cells that are not part of 
the existing table or integrated header row are Suppressed So 
that these borders will not be drawn or printed on monitor 
547. It should be understood that the borders are not only 
Suppressed for display, the border formatting is actually not 
applied to those table cell edgeS. In other words, these 
borders will not be displayed to the user. The method then 
proceeds to step 635. 

0065. At step 635, the cells within the integrated header 
row are merged to form a single cell. In one embodiment, the 
cells within the integrated header row are the cells within the 
drawn box. The method then proceeds to step 640. 
0.066. At step 640, the border style of the table drawing 
tool is applied to the outer cell borders of the integrated 
header row. It should be understood that typically the table 
drawing tool may have different Styles associated with it, 
Such as color and line Style. For example, the user may select 
a red Style to add a red integrated header row. After the 
border style of the table drawing tool is applied to the outer 
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cell borders of the integrated header row at step 640, the 
method proceeds to step 645. 
0067. At step 645, the properties of the integrated header 
row and paragraph are Set. It should be understood that when 
the integrated header row is first entered it may comprise an 
empty default paragraph. The properties of this paragraph 
are typically Set at default values. For example, the default 
paragraph is typically centered within the integrated header 
row. After the properties of the integrated header row and 
paragraph are set at step 645, the method ends at step 699. 
0068 To demonstrate method 600, an example is pro 
vided in reference to FIGS. 7A, 7B, and 7C. Referring now 
to FIG. 7A, an existing table 705, a drawn box 710 and a 
table drawing tool 715 are illustrated. It should be under 
stood that drawn box 710 is typically drawn using table 
drawing tool 715. For example, the drawn box 710 may be 
drawn by moving table drawing tool to insertion point 720, 
clicking and holding down the mouse button on mouse 542, 
and moving the mouse 542 to end point 725. The mouse 
button may then be released to add the drawn box to the 
existing table as an integrated header row. AS shown in FIG. 
7A, the drawn box 710 is represented by dashed lines to 
show that it has not yet been inserted into the document 
because the user has not released the mouse button. 

0069. Referring now to FIG. 6 and FIG. 7A, the method 
600 for adding an integrated header row begins at Start Step 
605 and proceeds to decision step 610. At decision step 610, 
it is determined that the user does want to add an integrated 
header row to the existing table 705. 
0070 Referring now to FIG. 7B, a new row R1730 is 
added to the existing table 705 above the existing table row 
R1732 (FIG. 7A). For ease of description, new row 730 will 
also be designated and referred to as row R1'. As illustrated 
in FIG. 7B, the new row R1'730 has a height from the top 
of the existing table 705 to the top of the drawn box 710. It 
should also be noted that the width of the new row 730 added 
at step 615 is the width of the existing table 705. 
0071. At step 620, the existing table row R1732 is split 
into two rows, row R2'735 and row R3'740. As illustrated in 
FIG. 7B, the existing table row 705 may be split at the 
bottom of the drawn box 710. 

0072 At step 625, the existing table column C1747 is 
split into three columns, column C1"745, column C2"750, 
and column C3"755. As illustrated in FIG. 7B, the existing 
table column C1747 may be split at the left edge and right 
edge of the drawn box 710, resulting in the three columns 
745, 750, and 755. 

0073. At step 630, the borders of cells that are not part of 
the existing table 705 or integrated header row are Sup 
pressed so that these borders will not be drawn on monitor 
547. In other words, these borders will not be displayed to 
the user. In FIG. 7B, the cells will be referred to by their 
row, column numbers for ease of convenience. For example, 
cell 760 may be referred to as cell R1, C1". Thus, cell R1', 
C1' will have its left and upper borders suppressed because 
these borders are not part of the existing table 705 or 
integrated header row. Cell R1, C2' does not have any of its 
borders suppressed at step 630. Cell R1, C3' has its upper 
and right borders suppressed at step 630. Cell R2, C1' has 
its bottom border suppressed at step 630. Cell R2, C2' does 
not have any of its borders suppressed at step 630. Cell R2', 
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C3' has its bottom border Suppressed at step 630. The 
method then proceeds to step 635. 

0.074 At step 635, the cells within the integrated header 
row are merged to form a Single cell. Thus, cells R1, C2' and 
R2, C2' are merged to form a single cell. It should be 
understood that the merging may take place through creation 
of master cells and Slave cells as described above in the 
Background. For example, cell R1, C2' may be the master 
cell for slave cell R2, C2. It should also be understood that, 
in the non-trivial case where there is more than 1 column, 
R2 and R3' are merged for every column that does not have 
an integrated header row. The method then proceeds to Step 
640. 

0075). At step 640, the border style of the table drawing 
tool 715 is applied to the outer border of the integrated 
header row composed of cells R1, C2' and R2, C2'. For 
example, a red border may be applied to the integrated 
header row. After the border style of the table drawing tool 
715 is applied to the outer border of the integrated header 
row at step 640, the method proceeds to step 645. 

0076 Referring now to FIG.7C, at step 645, the text 760 
is aligned within the integrated header row 765, such as 
being centered within the integrated header row. After the 
alignment of the text in the integrated header row is adjusted 
at step 645, the method ends at step 699. 
0077. The end result displayed to the user is illustrated in 
FIG. 7C. 

0078 Referring now to FIG. 8, a flow chart illustrating 
a method 800 for adding an integrated header column to a 
table in accordance with an exemplary embodiment of the 
present invention is illustrated. Those skilled in the art will 
appreciate that this exemplary embodiment is a computer 
implemented process that is carried out by the computer in 
response to input from the user and instructions provided by 
a program module. 

007.9 The method 800 for adding an integrated header 
column begins at Start Step 805 and proceeds to decision Step 
810. It is determined whether the user wants to add an 
integrated header column to an existing table at decision Step 
810. For example, after the user draws a box with the table 
drawing tool, it may be determined, based upon the 
attributes of the drawn box, that the user wants to add an 
integrated header column. 

0080) If it is determined that the user does not want to add 
an integrated header column to the existing table, then the 
method 800 ends at step 899. However, if it is determined 
that the user does want to add an integrated header column, 
then the method 800 proceeds to step 815. 

0081. It should be understood that the existing table 
described in reference to method 800 is a table that has one 
row and one column for ease in describing method 800. 
However, those skilled in the art will understand the slight 
modifications that need to be made to method 800 to add an 
integrated header column to an existing table of more than 
one row and/or column. 

0082) Returning now to the description of method 800 
and still referring to FIG. 8, a new column is added to the 
side of the existing table column at step 815. In one 
embodiment, the new column has a width from the side of 
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the existing table to the side of the drawn box. The height of 
the new column added at step 815 is typically the height of 
the existing row. 
0083. At step 820, the existing table column is split into 
two columns. In one embodiment, the existing table column 
is split at the side of the drawn box. 
0084. At step 825, the existing table row is split into three 
rows. In one embodiment, the existing table row is split at 
the top edge and bottom edge of the drawn box, resulting in 
three rows in place of the existing row. 
0085. At step 830, the borders of cells that are not part of 
the existing table or integrated header column are Sup 
pressed so that these borders will not be drawn on monitor 
547. In other words, these borders will not be displayed to 
the user. The method then proceeds to step 835. 
0086). At step 835, the cells within the integrated header 
column are merged to form a merged cell. In one embodi 
ment, the cells within the integrated header column are the 
cells within the drawn box. The method then proceeds to 
step 840. 
0087. At step 840, the border style of the table drawing 
tool is applied to the outer borders of the integrated header 
column. It should be understood that typically the table 
drawing tool may have different Styles associated with it, 
Such as color and line Style. For example, the user may select 
a red Style to add a red integrated header column. After the 
border style of the table drawing tool is applied to the outer 
borders of the integrated header column at step 840, the 
method proceeds to step 845. 
0088 At step 845, the properties of the cell and the 
paragraph are Set. For example, the text of the default empty 
paragraph is typically adjusted to flow vertically and cen 
tered within the integrated header column. After the prop 
erties of the cell and the paragraph are Set at Step 845, the 
method ends at step 899. 
0089. To demonstrate method 800, an example is pro 
vided in reference to FIGS. 9A, 9B, and 9C. Referring now 
to FIG. 9A, an existing table 905, a drawn box 910 and a 
table drawing tool 915 are illustrated. It should be under 
stood that drawn box 910 is typically drawn using table 
drawing tool 915. For example, the drawn box 910 may be 
drawn by moving table drawing tool to insertion point 920, 
clicking and holding down the mouse button on mouse 542, 
and moving the mouse 542 to end point 925. The mouse 
button may then be released to add the drawn box to the 
existing table as an integrated header column. AS shown in 
FIG. 9A, the drawn box 910 is represented by dashed lines 
to show that it has not yet been inserted into the document 
because the user has not released the mouse button. 

0090 Referring now to FIG. 8 and FIG.9A, the method 
800 for adding an integrated header column begins at start 
step 805 and proceeds to decision step 810. At decision step 
810, it is determined that the user does want to add an 
integrated header column to the existing table 905. 
0091 Referring now to FIG. 9B, a new column 930 is 
added to the existing table 930 aside the existing table 
column. For ease of description, new column 930 will also 
be designated and referred to as column C1. AS illustrated in 
FIG.9B, the new column C1930 has a width spanning from 
the side of the existing table 905 to the side of the drawn box 
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header row may be Snapped to the edge of an existing table 
if the insertion point or end point of a drag is horizontally 
within the hit area of a cell border, even though the insertion 
point and end point are not within the hit area. 
0105 For example, a drawn box 1107 has been drawn on 
existing table 1105 using table drawing tool 1110. The drawn 
box 1107 begins at insertion point 1115 and ends at endpoint 
1120. As illustrated in FIG. 11A, the insertion point and end 
point are not within the hit area of the borders of the existing 
table 1105. However, the insertion point 1115 of the drag is 
horizontally within the hit area of the left border 1122 of the 
existing table 1105. Thus, the left edge of the integrated 
header row is Snapped to the left edge of the existing table. 
In other words, referring now to FIG. 7B, column C1" may 
be eliminated or Set equal to Zero in this embodiment. Thus, 
the end result displayed to the user is illustrated in FIG. 11B 
with the left edge of integrated header row 1125 snapped to 
the left border of existing table 1105. This is typically the 
result the user expects when drawing an integrated header 
row that begins or ends within the hit distance of a left or 
right border of an existing table. It should be understood that 
a similar embodiment for integrated header columns may be 
implemented by those skilled in the art. 

0106 Referring now to FIGS. 12A, 12B, and 12C, an 
example of adding an integrated header row to an existing 
table with more than one row and more than one column will 
be described. As illustrated in FIG. 12A, existing table 1205 
includes two rows (rows R1" and R2) and two columns 
(columns C1' and C2"). Box 1207 is drawn with table 
drawing tool 1210 by moving the table drawing tool from 
insertion point 1215 to end point 1220. 
0107. It should be understood that steps similar to those 
described in reference to FIG. 6 are performed to add the 
integrated header row to existing table 1205. Referring now 
to FIG. 12B, a new row 1230 is added to the existing table 
1205 above row R1", in which the drawn box was entered. 
For ease of description, new row 1230 will also be desig 
nated and referred to as row R1. As illustrated in FIG. 12B, 
the new row R11230 has a height from the row R1' of the 
existing table 1205 in which the drawn box was entered to 
the top of the drawn box 1207. It should also be noted that 
the width of the newly added row 1230 is the width of the 
existing table 1205. 

0108). The row R1' of the existing table in which the 
drawn box was entered is split into two rows, row R21235 
and row R31240. As illustrated in FIG. 12B, the row R1' of 
existing table 1205 in which the drawn box was entered may 
be split at the bottom of the drawn box 1207. Row R41242 
is unaltered because the drawn box 1207 was not entered 
into this row. 

0109) The existing column C1' of the existing table 1205, 
in which the drawn box 1207 is entered, is split into three 
columns, column C11245, column C21250, and column 
C31255. As illustrated in FIG. 12B, the existing column C1' 
in which the drawn box was entered may be split at the left 
edge and right edge of the drawn box 1207, resulting in three 
columns 1245, 1250, and 1255. 

0110. The borders of cells that are not part of the existing 
table 1205 or the integrated header row are suppressed so 
that these borders will not be drawn on monitor 547. The 
cells within the integrated header row are merged to form a 
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single cell. Thus, cells R1, C2 and R2, C2 are merged to 
form a single cell. It should be understood that the merging 
may take place through creation of master cells and Slave 
cells as described above in the Background. For example, 
cell R1, C2 may be the master cell for slave cell R2, C2. 
0111. It is also important to note that another merger takes 
place of cells R2, C4 and R3, C4. 
0112 The border style of the table drawing tool 1210 is 
applied to the outer borders of the integrated header row 
composed of R1, C2 and R2, C2. The text 1260 is aligned 
within the integrated header row 1265, Such as being cen 
tered within the integrated header row. The end result 
displayed to the user is illustrated in FIG. 12C. 
0113. It should be understood that, up until this point, 
integrated headers that croSS a vertex, i.e., an interSection of 
a vertical and horizontal line, have not been discussed. 
Referring now to FIG. 13, the method 1300 for adding an 
integrated header column that crosses a vertex of an existing 
table begins at start step 1305 and proceeds to decision step 
1310. It is determined whether the user wants to add an 
integrated header column to an existing table at decision Step 
1310. For example, after the user draws a box with the table 
drawing tool, it may be determined, based upon the 
attributes of the drawn box, that the user wants to add an 
integrated header column that crosses a vertex of an existing 
table. 

0114. If it is determined that the user does not want to add 
an integrated header column that crosses a vertex of an 
existing table, then the method 1300 ends at step 1399. 
However, if it is determined that the user does want to add 
an integrated header column that crosses a vertex of an 
existing table, then the method 1300 proceeds to step 1315. 

0.115. At step 1315, a new row is added to the existing 
table above the first row in the existing table that the drawn 
box intersects. In one embodiment, the new row has a height 
from the top of the first row in the existing table that the 
drawn box intersects to the top of the drawn box. Due to the 
constraint that a row typically must span the entire width of 
a table, then the width of the new row added at step 1315 is 
typically the width of the existing table. 

0116. At step 1320, the last existing table row that the 
drawn box intersects is split into two rows. In one embodi 
ment, the existing row is split at the bottom of the drawn 
box. Due to the constraint that a row typically must span the 
entire width of a table, then the width of the split rows added 
at step 1320 are typically the width of the existing table. 

0117. At step 1325, a new column is added to the left of 
the first existing table column that the drawn box interSects. 
The method then proceeds to step 1330. 

0118. At step 1330, the last existing table column that the 
drawn table interSectS is split into two columns. In one 
embodiment, the existing table column is split at the right 
edge of the drawn box. 

0119) At step 1335, the borders of cells that are not part 
of the existing table or part of the integrated header column 
are Suppressed, So that these borders will not be drawn on 
monitor 547. In other words, these borders will not be 
displayed to the user. The method then proceeds to Step 
1340. 
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0120 At step 1340, the cells within the integrated header 
column are merged to form a single cell. In one embodiment, 
the cells within the integrated header column are the cells 
within the 10 drawn box. It should be understood that other 
cells within the table may be merged so that the overall 
appearance of the existing table and its content is main 
tained. The method then proceeds to step 1345. 
0121. At step 1345, the border style of the table drawing 
tool is applied to the Outer borders of the integrated header 
column. After the border style of the table drawing tool is 
applied to the Outer borders of the integrated header column 
at step 1345, the method proceeds to step 1350. 
0122) At step 1350, the alignment of the text in the 
integrated header column is adjusted. It should be under 
stood that there is typically text in the integrated header 
column because a default blank paragraph is inserted. The 
paragraph is typically converted to a vertical text flow and 
centered within the integrated header column. After the 
alignment of the text in the integrated header column is 
adjusted at step 1350, the method ends at step 1399. 
0123 To demonstrate method 1300, an example is pro 
vided in reference to FIGS. 14A, 14B, and 14C. Referring 
now to FIG. 14A, an existing table 1405, a drawn box 1410 
and a table drawing tool 1415 are illustrated. It should be 
understood that drawn box 1410 is typically drawn using 
table drawing tool 1415. For example, the drawn box 1410 
may be drawn by moving table drawing tool to insertion 
point 1420, clicking and holding down the mouse button on 
mouse 542, and moving the mouse 542 to end point 1425. 
The mouse button may then be released to add the drawn 
box to the existing table. As shown in FIG. 14A, the drawn 
box 1410 is represented by dashed lines to show that it has 
not been inserted into the document yet because the user has 
not released the mouse button. 

0124) Referring now to FIG. 13 and FIG. 14A, the 
method 1300 for adding an integrated header column across 
a vertex of an existing table begins at start step 1305 and 
proceeds to decision step 1310. At decision step 1310, it is 
determined that the user does want to add an integrated 
header column across a vertex of the existing table 1405. 
0125 Referring now to FIG. 14B, a new row 1430 is 
added to the existing table 1405 above the first row R2 in the 
existing table that the drawn box interSects. For ease of 
description, new row 1430 will also be designated and 
referred to as row R2. As illustrated in FIG. 14B, the new 
row R21430 has a height from the first row in the existing 
table that the drawn box intersects, row R2', to the top of the 
drawn box 1410. It should also be noted that the length of 
the new row 1430 added at step 1315 is the width of the 
existing table 1405. 
0126. At step 1320, the last existing row of the existing 
table that the drawn box intersects, row R3', is split into two 
rows, row R41435 and row R51440. As illustrated in FIG. 
14B, the last existing row, R3', of the existing table 1405 that 
the drawn box intersects, may be split at the bottom of the 
drawn box 1410. 

0127. At step 1325, a new column C11442 is added to the 
left of the first existing column C1" that the drawn box 1410 
intersects. 

0128. At step 1330, the last existing column C1" that the 
drawn box 1410 intersects is split into two columns, column 
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C21445 and column C31450. As illustrated in FIG. 14B, the 
last existing column that the drawn box 1410 intersects may 
be split at the edge of the drawn box 1410 resulting in 
columns 1445 and 1450. 

0129. At step 1335, the borders of cells that are not part 
of the existing table 1405 or integrated header row are 
Suppressed So that these borders will not be drawn on 
monitor 547. 

0.130. At step 1340, the cells within the integrated header 
column are merged to form a merged cell. Other cells may 
also be merged So that the general overall look of existing 
table 1405 is maintained. For example, cells R1, C4 and R2, 
C4, may be merged into a single cell. The method then 
proceeds to step 1345. 
0131. At step 1345, the border style of the table drawing 
tool 1415 is applied to the outer border of the integrated 
header column composed of cell R2, C1, cell R2, C2, cell 
R3, C1, cell R3, C2, cell R4, C1, and cell R4, C2. For 
example, a red border may be applied to the integrated 
header column. After the border style of the table drawing 
tool 1415 is applied to the outer border of the integrated 
header column at step 1345, the method proceeds to step 
1350. 

0132) Referring now to FIG. 14C, at step 1350, the text 
1460 is aligned within the integrated header column 1465, 
Such as being centered within the integrated header column 
and adjusted to flow vertically. After the alignment of the 
text in the integrated header column is adjusted at step 1350, 
the method ends at step 1399. 
0133. The end result displayed to the user is illustrated in 
FIG. 14C. 

0.134 Method For Adding a Nested Table to an Existing 
Table 

0.135 The table tool also includes the capability of adding 
a nested table to an existing table. A nested table is a table 
that is either entirely inside a table cell or entirely Surrounds 
another table. AS described in the Background, prior art table 
tools are incapable of adding a nested table to a table. 
0.136 Generally described, the method for adding a 
nested table to an existing table begins after determining that 
the user wants to add a nested table to an existing table in the 
document. The nested table is then added as content of a cell 
in the existing table. It should be understood that the nested 
table is the content of a cell in the existing table, just as the 
existing table is content of the document. 
0137 Referring now to FIG. 15, a method 1500 for 
adding a nested table to an existing table in accordance with 
an embodiment of the present invention will be described. 
The method 1500 begins at start step 1505 and proceeds to 
decision step 1510 when a user enters a drawn box using a 
table drawing tool. 

0.138. At decision step 1510, it is determined whether any 
of the borders of the drawn box intersect a cell boundary. 
Typically, if a border of the drawn box is coincident with a 
cell boundary, it will not be considered to intersect the cell 
boundary at decision step 1510. If, at decision step 1510, it 
is determined that a border of the drawn box intersects a cell 
boundary, then the method ends at step 1599 because, if a 
border of the drawn box intersects a cell boundary, the user 
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is probably not trying to draw a nested table. However, if, at 
decision step 1510, it is determined that no borders of the 
drawn box intersect a cell boundary, then the method 1500 
proceeds to decision step 1515. 
0139. At decision step 1515, it is determined whether the 
borders of the drawn box completely surround a cell or a 
table. It should be understood that the borders of the drawn 
box will typically be considered to completely Surround a 
cell or table even if the insertion point of the drawn box is 
within the hit distance of a cell as long as the end point of 
the drawn box falls outside of the hit distance of the cell or 
table. The converse is also true: the borders of the drawn box 
will typically be considered to completely Surround a cell or 
table even if the end point of the drawn box is within the hit 
distance of a cell as long as the insertion point of the drawn 
box falls outside of the hit distance of the cell or table. 

0140) If, at decision step 1515, it is determined that the 
borders of the drawn box do completely surround a cell or 
table, then the method 1500 proceeds to step 1520. At step 
1520, the drawn box is added to the document as a table and 
the method proceeds to step 1525. 
0141 At step 1525, the cell or table that is completely 
surrounded by the drawn box is added as a nested table to the 
table added at step 1520. Thus, the cell or table is added as 
content of the drawn box table, just as a table is normally 
inserted as content of a document. The method then pro 
ceeds to decision step 1530. 
0142. Returning now to decision step 1515, if it is deter 
mined that the drawn box does not completely Surround a 
cell or table, then the method proceeds to decision step 1530. 
0143 At decision step 1530, it is determined whether the 
drawn box is completely surrounded by a cell. If not, then 
the method ends at step 1599 because the user has not drawn 
a nested table. However, if, at decision step 1530, it is 
determined that the borders of the drawn box are completely 
Surrounded by a cell, then the method proceeds to decision 
step 1532. 
0144. It should be understood that typically, at decision 
step 1530, a drawn box will be considered to be completely 
surrounded by a cell even if the insertion point of the drawn 
box is within the hit distance of the cell as long as the end 
point of the drawn box is within the cell and outside the hit 
distance of the cell. The converse is also true: a drawn box 
will be considered to be completely surrounded by a cell 
even if the end point is within the hit distance of the cell as 
long as the insertion point of the drawn box is within the cell 
and outside the hit distance of the cell. 

0145 At decision step 1532, it is determined whether the 
start and end points of the drawn box fall within the hit area 
of the surrounding cell found at decision step 1530. If so, 
then the user is probably trying to draw a diagonal and the 
method ends at step 1599. However, if the start and end 
points of the drawn box do not fall within the hit area of the 
surrounding cell, then the method proceeds to step 1535. 
0146). At step 1535, the drawn box is added as a nested 
table of the cell that Surrounds it. The method then ends at 
step 1599. 
0147 To demonstrate method 1500, examples are pro 
vided in reference to FIGS. 16A, 16B, 16C, 16D, and 16E. 
Referring now to FIG. 16A, an existing table 1602, a drawn 
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box 1604 and a table drawing tool 1606 are illustrated. It 
should be understood that drawn box 1604 is typically 
drawn using table drawing tool 1606. For example, the 
drawn box 1604 may be drawn by moving table drawing tool 
to insertion point 1608, clicking and holding down the 
mouse button on mouse 542, and moving the mouse 542 to 
end point 1610. 
0148 Referring now to FIG. 15 and FIG. 16A, the 
method 1500 for adding a nested table begins at start step 
1505 and proceeds to decision step 1510. At decision step 
1510, it is determined that the borders of the drawn box 1604 
do not intersect a cell boundary and the method 1500 
proceeds to decision step 1515. 
0149. At decision step 1515, it is determined that the 
borders of the drawn box 1604 completely surround the 
existing table 1602 and the method 1500 proceeds to step 
1520. At step 1520, the drawn box 1604 is added to the 
document as a table and the method proceeds to step 1525. 
At step 1525, the existing table 1602 that is completely 
surrounded by the drawn box 1604 is added as a nested table 
to the table added at step 1520. Thus, the cell or table is 
added as content of the drawn box table, just as a table is 
normally inserted as content of a document. The method 
then proceeds to decision step 1530 and then the method 
proceeds from decision step 1530 and ends at step 1599. 
0150 Referring now to FIG. 16B for another example, 
an existing table 1612, a drawn box 1614 and a table 
drawing tool 1616 are illustrated. It should be understood 
that drawn box 1614 is typically drawn using table drawing 
tool 1616. For example, the drawn box 1614 may be drawn 
by moving table drawing tool to insertion point 1618, 
clicking and holding down the mouse button on mouse 542, 
and moving the mouse 542 to end point 1620. 
0151 Referring now to FIGS. 15 and 16B, the method 
1500 for adding a nested table begins at start step 1505 and 
proceeds to decision step 1510. At decision step 1510, it is 
determined that the borders of the drawn box 1614 do not 
intersect a cell boundary and the method 1500 proceeds to 
decision step 1515. 
0152. At decision step 1515, it is determined that the 
borders of the drawn box do not completely surround a cell 
or a table and the method proceeds to decision step 1530. 
0153. At decision step 1530, it is determined that the 
drawn box is completely surrounded by a cell 1619 and the 
method proceeds to decision Step 1532. At decision Step 
1532, it is determined that the start and end points of the 
drawn box do not fall within the hit area of the surrounding 
cell, and the method proceeds to step 1535. 
0154) At step 1535, the drawn box 1614 is added to the 
document as a nested table of the cell 1619 that Surrounds it. 
The method then ends at step 1599. 
0.155. It should also be understood that it is possible to 
draw around an existing nested table yet still draw the entire 
box within a single cell of a table. For example, the box 1614 
could Surround a nested table that already exists in the same 
cell 1619. 

0156 Referring now to FIG. 16C for another example, 
an existing table 1622, a drawn box 1624 and a table 
drawing tool 1626 are illustrated. It should be understood 
that drawn box 1624 is typically drawn using table drawing 
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tool 1626. For example, the drawn box 1624 may be drawn 
by moving table drawing tool to insertion point 1630, 
clicking and holding down the mouse button on mouse 542, 
and moving the mouse 542 to end point 1628. 
0157 Referring now to FIGS. 15 and 16C, the method 
1500 for adding a nested table begins at start step 1505 and 
proceeds to decision step 1510. At decision step 1510, it is 
determined that the borders of the drawn box 1624 do not 
interSect a cell boundary and the method proceeds to deci 
sion step 1515. Typically, if a border of the drawn box is 
coincident with a cell boundary, such as in FIG.16C, it will 
not be considered to interSect the cell boundary at decision 
step 1510. 
0158. At decision step 1515, it is determined that the 
borders of the drawn box 1624 completely surround table 
1622 and the method proceeds to step 1520. It should be 
understood that the borders of the drawn box 1624 are 
considered to completely Surround the table 1622 because, 
even though the end point 1628 of the drawn box 1624 is 
within the hit distance of table 1622, the insertion point 1630 
of the drawn box falls outside of the hit distance of table 
1622. 

0159. At step 1520, the drawn box 1624 is added to the 
document as a table and the method proceeds to step 1525. 
At step 1525, the table 1622 that is completely surrounded 
by the drawn box is added as a nested table to the table added 
at step 1520. The method then proceeds to decision step 
1530 and then ends at step 1599. 
0160 Referring now to FIG. 16D for another example, 
an existing table 1632, a drawn box 1634 and a table 
drawing tool 1636 are illustrated. It should be understood 
that drawn box 1634 is typically drawn using table drawing 
tool 1636. For example, the drawn box 1634 may be drawn 
by moving table drawing tool to insertion point 1638, 
clicking and holding down the mouse button on mouse 542, 
and moving the mouse 542 to end point 1640. 
0161 Referring now to FIGS. 15 and 16D, at decision 
step 1510, it is determined that the borders of the drawn box 
1634 do not intersect a cell boundary even though some 
borders of the drawn box 1634 are coincident with the cell 
boundaries of cell 1639. The method 1500 then proceeds to 
decision step 1515. 
0162 At decision step 1515, it is determined that the 
borders of the drawn box 1634 do not completely surround 
a cell or a table and the method proceeds to decision Step 
1530. 

0163 At decision step 1530, it is determined that the 
drawn box 1634 is completely surrounded by the cell 1639 
and the method proceeds to decision step 1532. It should be 
understood that the drawn box 1634 is considered to be 
completely surrounded by the cell 1639 even though the 
insertion point 1638 is within the hit distance of the cell 
1639 because the end point 1640 of the drawn box is within 
the cell 1639 and outside the hit distance of the cell 1639. 

0164. At decision step 1532, it is determined that the start 
and end points of the drawn box do not fall within the hit 
area of the Surrounding cell and the method proceeds to Step 
1535. 

0165 At step 1535, the drawn box 1634 is added as a 
nested table of the cell 1639 that Surrounds it. The method 
then ends at step 1599. 
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0166 Referring now to FIG. 16E for still another 
example, an existing table 1642 and a table drawing tool 
1646 are illustrated. The table drawing tool has been moved 
from an insertion point 1648 to an end point 1650. As 
illustrated in FIG.16E, both the end point 1650 and inser 
tion point 1648 are within the hit distance of cell 1649. Thus, 
a nested table is not added to the document because the user 
is probably trying to add a diagonal 1644 instead of a nested 
table. 

0167 Method For Merging Cells in a Table 
0168 Referring now to FIG. 17, a method 1700 for 
merging cells in a table in accordance with an embodiment 
of the present invention is illustrated. The method 1700 
begins at start step 1705 and proceeds to decision step 1710, 
when the user enters a drawn box using the table erasing 
tool. It should be understood that the drawn box may 
comprise a Single horizontal or vertical line, or a single click 
of the mouse button while using the table erasing tool. 
0169. At decision step 1710, it is determined whether 
cells of a table need to be merged. Typically, this determi 
nation is made to merge cells if the insertion point of the 
drawn box is outside of a hit area of a cell border and the 
drawn box crosses at least one cell border, or if the insertion 
point is inside a hit area of a cell border. It should also be 
understood that if the Start or end point of the drag is outside 
the hit area, it is a merge but the contents of the resulting 
merged cell are also deleted. 
0170 If, at decision step 1710, it is determined that cells 
do not need to be merged, then the method 1700 ends at Step 
1799. However, at decision step 1710, if it is determined that 
cells do need to be merged, then the method 1700 proceeds 
to step 1715. 
0171 At step 1715, cells in each row of the drawn box are 
merged, if possible. It should be understood that, under 
certain circumstances, a merger of cells may not be possible. 
For example, in the preferred application program module, 
L-shaped cells are not possible. Therefore, under these 
circumstances, it may be necessary to Suppress one or more 
cell borders rather than actually merging cells. The method 
then proceeds to step 1720. 
0172 At step 1720, cells in each column of the drawn 
box are merged, if possible. Once again, it should be 
understood that, under certain circumstances, a merger of 
cells may not be possible. For example, in the preferred 
application program module, L-shaped cells are not pos 
Sible. Therefore, under these circumstances, it may be nec 
essary to SuppreSS one or more cell borders rather than 
actually merging cells. The method then proceeds to deci 
sion step 1725. 
0173 At decision step 1725, it is determined whether 
there were any Successful horizontal or vertical merges at 
steps 1720 or 1725. If not, then the method ends at step 
1799. However, if, at decision step 1725, it is determined 
that there was a Successful horizontal or vertical merger of 
cells, then the method returns to step 1715. It should be 
understood that the reasoning behind this return to step 1715 
is that if there was a Successful merger, then it is possible 
that there are new mergers that may occur because of the 
Successful merger. 
0.174. To demonstrate method 1700, an example is pro 
vided in reference to FIGS. 18A and 18B. Referring now to 
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FIG. 18A, an existing table 1805, a drawn box 1810 and a 
table erasing tool (eraser icon) 1815 are illustrated. It should 
be understood that drawn box 1810 is typically drawn using 
table erasing tool 1815. For example, the drawn box 1810 
may be drawn by moving table erasing tool to insertion point 
1820, clicking and holding down the mouse button on mouse 
542, and moving the mouse 542 to end point 1825. The 
mouse button may then be released to merge cells as 
described below. As shown in FIG. 18A, the drawn box 
1810 is represented by dashed lines to show that the user has 
not released the mouse button. 

0175 Referring now to FIG. 17 and FIG. 18A, the 
method 1700 for merging cells in a table begins at start step 
1705 and proceeds to decision step 1710 when the user 
enters the drawn box 1810 using the table erasing tool 1815. 
0176). At decision step 1710, it is determined that cells of 
a table need to be merged because the insertion point 1820 
of the drawn box 1810 is outside of a hit area of a cell border 
and the drawn box crosses at least one cell border, i.e. cell 
border 1830. The method 1700 proceeds to step 1715. 

0177. At step 1715, cells 1840 and 1845 in row 1835 of 
the drawn box 1810 are merged. The method then proceeds 
to step 1720. 
0.178 At step 1720, no cell merger along columns is 
possible because drawn box 1810 only covers one row, i.e., 
row 1835 of table 1805. The method then proceeds to 
decision step 1725. At decision step 1725, it is determined 
that there was a Successful horizontal merge at Step 1720, So 
the method returns to step 1715. However, at steps 1715 and 
1720, there are no further horizontal or vertical merges that 
may take place and the method ends at step 1799. 
0179 The end result displayed to the user is illustrated in 
FIG. 18B. 

0180. To further demonstrate method 1700, another 
example is provided in reference to FIGS. 19A and 19B. 
Referring now to FIG. 19A, an existing table 1905, a drawn 
box 1910 and a table erasing tool 1915 are illustrated. It 
should be understood that drawn box 1910 is typically 
drawn using table erasing tool 1915. For example, the drawn 
box 1910 may be drawn by moving table drawing tool to 
insertion point 1920, clicking and holding down the mouse 
button on mouse 542, and moving the mouse 542 to end 
point 1925. The mouse button may then be released to merge 
cells as described below. As shown in FIG. 19A, the drawn 
box 1910 is represented by dashed lines to show that the user 
has not released the mouse button. 

0181 Referring now to FIG. 17 and FIG. 19A, the 
method 1700 for merging cells in a table begins at start step 
1705 and proceeds to decision step 1710 when the user 
enters the drawn box 1910 using the table erasing tool 1915. 

0182. At decision step 1710, it is determined that cells of 
the table 1905 need to be merged because the insertion point 
1920 of the drawn box 1910 is outside of a hit area of a cell 
border and the drawn box crosses at least one cell border, 
i.e., cell border 1930. The method 1700 proceeds to step 
1715. 

0183 At step 1715, cells in each row of the drawn box are 
merged, if possible. However, in the example illustrated in 
FIG. 19A, no horizontal mergers are possible in rows 1935 
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and 1940 because the drawn box 1910 does not cross any 
column boundaries (vertical borders). The method then 
proceeds to step 1720. 

0.184 At step 1720, cells in each column of the drawn 
box are merged, if possible. However, cells 1945 and 1950 
may not be merged, in the case of the preferred application 
program module, because a merger would form an L-shaped 
cells. Therefore, cell border 1930 is suppressed rather than 
actually merging cells. The method then proceeds to deci 
sion step 1725. 

0185. At decision step 1725, it is determined that there 
were no Successful horizontal or vertical merges at Steps 
1720 or 1725 and the method ends at step 1799. 

0186 The end result displayed to the user is shown in 
FIG. 19B. It should be noted that cell border 1930 is 
illustrated as a dashed line in FIG. 19B to illustrate that it 
is suppressed. If the table 1905 is printed, the cell border 
1930 will not appear. However, for certain functions, it is 
helpful to the user to understand that cells 1945 and 1950 are 
not a Single merged cell, but instead are two separate cells. 

0187 To further demonstrate method 1700, another 
example is provided in reference to FIGS. 20A, 20B, 20O, 
20D, and 20E. Referring now to FIG. 20A, an existing table 
2005, a drawn box 2010 and a table erasing tool 2015 are 
illustrated. It should be understood that drawn box 2010 is 
typically drawn using table erasing tool 2015. For example, 
the drawn box 2010 may be drawn by moving table erasing 
tool to insertion point 2020, clicking and holding down the 
mouse button on mouse 542, and moving the mouse 542 to 
end point 2025. The mouse button may then be released to 
merge cells as described below. As shown in FIG. 20A, the 
drawn box 2010 is represented by dashed lines to show that 
the user has not released the mouse button. 

0188 Referring now to FIG. 17 and FIG. 20A, the 
method 1700 for merging cells in a table begins at start step 
1705 and proceeds to decision step 1710 when the user 
enters the drawn box 2010 using the table erasing tool 2015. 

0189 At decision step 1710, it is determined that cells of 
the table 2005 need to be merged because the insertion point 
2020 of the drawn box 2010 is outside of a hit area of a cell 
border and the drawn box crosses at least one cell border. 
The method 1700 proceeds to step 1715. 

0190. At step 1715, cells in each row of the drawn box are 
merged, if possible. For Sake of convenience, the rows in 
table 2005 have been labeled R1-R6 and the columns of 
table 2005 have been labeled C1-C5. Thus, cell 2030 may be 
designated cell R1, C5 and all other cells may be similarly 
designated. The method 1700 starts at the lowest row 
crossed by the drawn box 2010. In this example, that row is 
row R4. Row R4 is merged to eliminate cell borders 2035 
and 2040 resulting in merged cell 2047 illustrated in FIG. 
20B. Row R3 is then merged to eliminate cell borders 2050 
and 2052, resulting in merged cell 2054 illustrated in FIG. 
20C. Row R2 is then merged to eliminate cell borders 2056 
and 2058, resulting in merged cell 2060 illustrated in FIG. 
20D. The method then proceeds to step 1720. 

0191). At step 1720, cell 2060 and cell 2054 cannot be 
merged because it would form an L-shaped merged cell, So 
the border formatting between 2060 and 2054 is suppressed. 
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However, cells 2054 and 2047 may be merged to form cell 
2062 illustrated in FIG. 20E. The method then proceeds to 
decision step 1725. 
0.192 At decision step 1725, it is the case that there were 
successful merges at steps 1720 or 1725 so the method 
returns to step 1715. It should be understood that the 
reasoning behind this return to step 1715 is that if there was 
a Successful merger, then it is possible that there are new 
mergers that may occur because of the Successful merger. 
0193 However, at steps 1715 and 1720, there are no 
further horizontal or vertical merges that may take place and 
the method ends at step 1799. 
0194 The end result displayed to the user is illustrated in 
FG, 2OE. 

0195 To further demonstrate method 1700, still another 
example is provided in reference to FIGS. 21A, 21B, 21C, 
21D, 21E, and 21F. Referring now to FIG. 21A, an existing 
table 2105, a drawn box 2110 and a table erasing tool 2115 
are illustrated. It should be understood that drawn box 2110 
is typically drawn using table erasing tool 2115. For 
example, the drawn box 2110 may be drawn by moving the 
table erasing tool to insertion point 2120, clicking and 
holding down the mouse button on mouse 542, and moving 
the mouse 542 to end point 2125. The mouse button may 
then be released to merge cells as described below. AS shown 
in FIG. 21A, the drawn box 2110 is represented by dashed 
lines to show that the user has not released the mouse button. 

0196) Referring now to FIG. 17 and FIG. 21A, the 
method 1700 for merging cells in a table begins at start step 
1705 and proceeds to decision step 1710 when the user 
enters the drawn box 2110 using the table erasing tool 2115. 
0197). At decision step 1710, it is determined that cells of 
table 2105 need to be merged because the insertion point 
2120 of the drawn box 2110 is outside of a hit area of a cell 
border and the drawn box crosses at least one cell border. 
The method 1700 proceeds to step 1715. 
0198 At step 1715, cells in each row of the drawn box are 
merged, if possible. Cell 2130 and cell 2135 are attempted 
to be merged, but cannot be because the merged cell would 
be L-shaped. Therefore, the border 2137 of cell 2130 is 
suppressed as illustrated in FIG. 21B. Cell 2140 is 
attempted to be merged with cell 2135, but cannot because 
the merged cell would be L-shaped. Therefore, the border 
2152 is suppressed as illustrated in FIG. 21C. Referring to 
FIG. 21B, cell 2150 and cell 2145 are merged to form 
merged cell 2154 illustrated in FIG. 21C. The method then 
proceeds to step 1720. 

0199. At step 1720, cells in each column of the drawn 
box are merged, if possible. Cell 2154 and cell 2135 cannot 
be merged, so the border 2158 between them is suppressed. 
Cell 2154 and cell 2140 cannot be merged, so the border 
2160 between the cells is suppressed. Cell 2140 and 2130 
are merged to form merged cell 2156. The results of the 
Suppression and merging described above is illustrated in 
FIG. 21D. The method then proceeds to decision step 1725. 
0200. At decision step 1725, it is determined that there 
was a successful merge and the method returns to step 1715. 
At step 1715, cell 2156 and cell 2135 are merged to form 
merged cell 2162 illustrated in FIG. 21E. The method then 
proceeds to step 1720. 
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0201 At step 1720, cell 2154 and cell 2162 are merged 
to form merged cell 2164 illustrated in FIG. 21F. The 
method then proceeds to decision step 1725. 
0202 At decision step 1725, it is determined that there 
was a successful merge and the method returns to step 1715. 
However, at steps 1715 and 1720, there are no further 
horizontal or Vertical merges that may take place and the 
method ends at step 1799. 
0203 The end result displayed to the user is illustrated in 
FIG 21F. 

0204 From the foregoing description, it will be apparent 
to those skilled in the art that the present invention provides 
a method and System for adding an integrated header, adding 
a nested table to a table, and merging or deleting cells of a 
table. 

0205 Although the present invention has been described 
above as implemented in the preferred application program 
module, it will be understood that alternative embodiments 
will become apparent to those skilled in the art to which the 
present invention pertains without departing from its Spirit 
and Scope. Accordingly, the Scope of the present invention is 
defined by the appended claims rather than the foregoing 
description. 

What is claimed is: 
1. For an electronic System for creating and editing an 

electronic file including a table, the table comprising a first 
row and a first column, a method for adding an integrated 
header row to the table in the electronic file, the method 
comprising the Steps of: 

receiving an indication to add the integrated header row, 
adding a Second row above the first row; 
Splitting the first row into a third and a fourth row, So that 

the table comprises the Second row, the third row, and 
the fourth row; 

Splitting the first column into a Second column, a third 
column, and a fourth column, So that the table com 
prises the Second column, the third column, and the 
fourth column, wherein the table comprises a plurality 
of cells defined by intersections of the rows and the 
columns of the table, each cell comprising borders 
defining a boundary for each cell; 

Suppressing the borders of cells that are not part of the 
table or part of the integrated header row, and 

merging the cells within the integrated header row. 
2. The method recited in claim 1, wherein the indication 

comprises the dimensions of the integrated header row. 
3. The method recited in claim 1 further comprising the 

Step of applying a border Style to the borders of the inte 
grated header row. 

4. The method recited in claim 1, wherein the integrated 
header row further comprises text, and the method further 
comprises the Step of aligning the text within the integrated 
header row. 

5. The method of claim 1, wherein the step of receiving 
an indication comprises receiving dimensions of a drawn 
box defining the boundaries of the integrated header row. 

6. The method of claim 5, wherein the drawn box com 
prises data entered by a table drawing tool. 
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7. For an electronic System for creating and editing an 
electronic file including a table, the table comprising a first 
row and a first column, a method for adding an integrated 
header column to the table in the electronic file, the method 
comprising the Steps of: 

receiving an indication to add an integrated header row; 
adding a Second column aside the first column; 
Splitting the first column into a third column and a fourth 

column, So that the table comprises the Second column, 
the third column, and the fourth column; 

Splitting the first row into a Second row, a third row, and 
a fourth row, So that the table comprises the Second row, 
the third row, and the fourth row, wherein the table 
comprises a plurality of cells, defined by interSections 
of the rows and the columns of the table, each cell 
comprising borders defining the boundaries of the cell, 

Suppressing the borders of cells that are not part of the 
table or part of the integrated header column; and 

merging the cells within the integrated header column. 
8. The method recited in claim 7, wherein the indication 

comprises the dimensions of the integrated header column. 
9. The method recited in claim 7 further comprising the 

Step of applying a border Style to the integrated header 
column. 

10. The method recited in claim 7, wherein the integrated 
header column further comprises text, and the method 
further comprises the step of aligning the text within the 
integrated header column. 

11. The method of claim 7, wherein the step of receiving 
an indication comprises receiving dimensions of a drawn 
box defining the boundaries of the integrated header column, 
wherein the drawn box comprises data entered by a table 
drawing tool. 

12. For an electronic System for creating and editing an 
electronic file including a table, the table comprising a 
plurality of horizontal cell borders and a plurality of vertical 
cell borders, the electronic System comprising a table draw 
ing tool for entering a drawn box, a method for determining 
whether to add an integrated header to the table, the method 
comprising the Steps of: 

determining whether the drawn box intersects at least one 
of the horizontal cell borders or vertical cell borders; 

if so, then determining whether the drawn box is within a 
predetermined hit distance of at least one of the hori 
Zontal cell borders or the vertical cell borders; 

if not, then determining whether the drawn box is greater 
than or equal to a predetermined minimum distance; 
and 

if So, then adding the integrated header to the table. 
13. The method recited in claim 12, further comprising the 

Step of determining whether to add an integrated header 
column or an integrated header row to the table before the 
Step of adding the integrated header to the table. 

14. The method recited in claim 13, wherein the step of 
determining whether to add an integrated header column or 
an integrated header row to the table comprises determining 
to add the integrated header row if the drawn box intersects 
only one of the horizontal cell borders and determining to 
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add the integrated header column if the drawn box intersects 
only one of the vertical cell borders. 

15. For an electronic System for creating and editing an 
electronic file including a table, the table comprising a 
plurality of cells comprising a plurality of Vertical cell 
borders and a plurality of horizontal cell borders, a method 
for adding a nested table to the table, the method comprising 
the Steps of: 

receiving an indication of a drawn box; 
determining whether the drawn box intersects at least one 

of the horizontal cell borders or the vertical cell bor 
ders, 

if not, then determining whether the drawn box Surrounds 
the table; 

if the drawn box surrounds the table, then: 

adding the drawn box to the electronic file as a Second 
table; and 

adding the table to the electronic file as a nested table 
of the second table. 

16. The method recited in claim 15 further comprising the 
Steps of 

if the drawn box does not Surround the table, then: 
determining whether the drawn box is completely Sur 

rounded by exactly one cell of the table; and 
determining that the Start and end points do not indicate 

a diagonal; and 

if So, then adding the drawn box to the electronic file as 
a nested table of the cell that Surrounds the drawn 
box. 

17. The method recited in claim 15, wherein the drawn 
box comprises data entered by a table drawing tool. 

18. For an electronic System for creating and editing an 
electronic file including a table, the table comprising at least 
one row and at least one column, the table comprising a 
plurality of cells comprising a plurality of Vertical cell 
borders and a plurality of horizontal cell borders, a method 
for merging the plurality of cells, the method comprising the 
Steps of 

(a) receiving an indication to merge cells, the indication 
comprising at least one cell border for deletion; 

(b) merging cells horizontally across each row that 
includes at least one indicated cell border; 

(c) merging cells vertically across each column that 
includes at least one indicated cell border; 

(d) determining whether a Successful merger of cells 
occurred at Steps (b) or (c); and, if So, then repeating 
Steps (b)-(d). 

19. The method recited in claim 18 wherein the indication 
is a drawn box and wherein the cell borders indicated for 
deletion are cell borders that are intersected by the drawn 
box or completely contained within the drawn box. 

20. The method recited in claim 19 wherein the drawn box 
is entered using a table erasing tool. 

21. The method recited in claim 19 further comprising the 
Step of determining whether at least a pair of the cells of the 
table may be merged. 
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22. The method recited in claim 21, wherein the step of 
determining whether at least a pair of the cells of the table 
need to be merged comprises the following Steps: 

determining whether an insertion point of the drawn box 
is outside of a predetermined hit area of the vertical cell 
borders and the horizontal cell borders; 

if So, then determining whether the drawn box crosses at 
least one cell border; and 

if So, then determining that the cells including at least one 
cell border within the drawn box and the cells inter 
Sected by the drawn box may be merged. 

23. The method recited in claim 21, wherein the step of 
determining whether at least a pair of the cells of the table 
need to be merged comprises the following Steps: 
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determining whether an insertion point of the drawn box 
is inside a predetermined hit area of a first vertical cell 
border or a first horizontal cell border; 

if So, then determining whether the drawn box crosses into 
a predetermined hit area of at least a Second cell border; 
and 

if So, then determining that the cells including at least one 
cell border within the drawn box and the cells inter 
Sected by the drawn box may be merged. 

24. A computer-readable medium having computer-ex 
ecutable instructions for performing the Steps recited in 
claim 23. 


