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(57) ABSTRACT 
The display of a multi-column table can be optimized. For 
example, a container, such as a multi-column table, can have 
a first container width. The container includes first text, sec 
ond text, and a divider, such as an icon, whitespace, or text, 
between the first text and the second text. The first text, the 
second text, and the divider can have a combined text width. 
The container can be resized to a second container width that 
is smaller than the first container width. If it is determined that 
the combined text width is then greater than the second con 
tainer width, the first text, the second text, or both can be 
abbreviated until the combined text width is less than the 
second container width. 
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SPACE-OPTIMIZED DISPLAY OF 
MULT-COLUMNTABLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 14/137,120, filed on Dec. 20, 2013, and titled 
SPACE-OPTIMIZED DISPLAY OF MULTI-COLUMN 
TABLES, which application claims a priority benefit under 
35 U.S.C. S 119 to U.S. Provisional Patent Application No. 
61/899,803, filed on Nov. 4, 2013, and titled “SPACE-OPTI 
MIZED DISPLAY OF MULTI-COLUMNTABLES A11 of 
the above-identified applications are hereby incorporated by 
reference herein in their entireties. 

TECHNICAL FIELD 

0002 The present disclosure relates to systems and tech 
niques for displaying a multi-column table. 

BACKGROUND 

0003 Computer operating systems, software applications, 
web applications, and the like, often allow user interactions 
with graphical user interfaces. The graphical user interface 
can Support content panes that include containers, such as 
tables with one or more columns. Each of the columns of a 
table can include text, images, videos, and/or the like. In some 
instances, the content panes are resizable. However, when 
resizing a content pane, the contents of the table may not be 
displayed properly. 

SUMMARY 

0004 Generally, when a content pane is resized into a 
Smaller form, the content of a table having multiple columns 
may be wider than a width of the resized content pane. Thus, 
the content in one or more columns may be displayed Such 
that some or all of the content is hidden. However, as the 
content pane is resized, techniques described herein can be 
used to ensure that columns are dynamically adjusted Such 
that the information in one column is not further reduced if the 
column already displays less information than another col 
umn. For example, a first column of a table could include first 
text and a second column of the table could include second 
text. The first column and the second column may be sepa 
rated by an icon, whitespace, or text (e.g., a forward slash) 
referred to herein as a divider. As the horizontal width of the 
content pane is resized to a smaller value, the individual 
widths and/or a combined width of the first column, the 
second column, and the divider can be analyzed. In one 
embodiment, if the combined width is greater than the hori 
Zontal width of the content pane, then the first column and/or 
the second column can also be resized to a smaller value. If a 
width of the first column is greater than a width of the second 
column, then the width of the first column can be reduced 
until the combined width is less than the horizontal width of 
the content pane. Any text in the first column can be abbre 
viated to fit within the resized first column. If the width of the 
first column is less than the width of the second column, then 
the width of the second column can be reduced until the 
combined width is less than the horizontal width of the con 
tent pane. Any text in the second column can be abbreviated 
to fit within the resized second column. If the width of the first 
column is equal to the width of the second column, then the 
width of the first column and the second column both can be 
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reduced until the combined width is less than the horizontal 
width of the content pane. Any text in the first column and the 
second column can be abbreviated to fit within the resized 
first column and second column, respectively. 
0005 One aspect of this disclosure provides a method for 
optimizing display of a multi-column table. The method.com 
prises displaying a container of a first container width. The 
container may comprise first text and second text. A com 
bined text width comprising a first width of the first text, a 
second width of the second text, and a divider width of an 
icon, whitespace, or text between the first text and the second 
text may be less than the first container width. The method 
further comprises resizing the container to a second container 
width that is smaller than the first container width. The 
method further comprises determining whether the combined 
text width is greater than the second container width. The 
method further comprises, in response to determining that the 
combined text width is greater than the second container 
width, in response to determining that the first text width is 
greater than the second text width, abbreviating the first text 
until the combined text width is less than the second container 
width or the first text width is equal to the second text width. 
The method further comprises, in response to determining 
that the combined text width is greater than the second con 
tainer width, in response to determining that the second text 
width is greater than the first text width, abbreviating the 
second text until the combined text width is less than the 
second container width or the first text width is equal to the 
second text width. The method further comprises, in response 
to determining that the combined text width is greater than the 
second container width, in response to determining that the 
first text width is equal to the second text width, abbreviating 
the first text and the second text equally until the combined 
text width is less than the second container width. 

0006 Another aspect of this disclosure provides a com 
puting system configured to optimize display of a multi 
column table. The computer system comprises a network 
interface that is coupled to a data network for receiving and 
transmitting one or more packet flows. The computer system 
further comprises a computer processor. The computer sys 
tem further comprises a computer readable storage medium 
storing program instructions configured for execution by the 
computer processor in order to cause the computing system to 
display a container of a first container width. The container 
may comprise a first column and a second column. A com 
bined width comprising a first width of the first column and a 
second width of the second column may be less than the first 
container width. The one or more stored program instructions 
may further cause the processor to resize the container to a 
second container width that is smaller than the first container 
width. The one or more stored program instructions may 
further cause the processor to determine whether the com 
bined width is greater than the second container width. The 
one or more stored program instructions may further cause 
the processor to, in response to the determination that the 
combined width is greater than the second container width, in 
response to a determination that the first width is greater than 
the second width, abbreviating the first column until the com 
bined width is less than the second container width or the first 
width is equal to the second width. The one or more stored 
program instructions may further cause the processor to, in 
response to the determination that the combined width is 
greater than the second container width, in response to a 
determination that the second width is greater than the first 
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width, abbreviating the second column until the combined 
width is less than the second container width or the first width 
is equal to the second width. The one or more stored program 
instructions may further cause the processor to, in response to 
the determination that the combined width is greater than the 
second container width, in response to a determination that 
the first width is equal to the second width, abbreviating the 
first column and the second column equally until the com 
bined width is less than the second container width. 
0007 Another aspect of this disclosure provides a non 
transitory computer-readable medium comprising one or 
more program instructions recorded thereon, the instructions 
configured for execution by a computing system comprising 
one or more processors in order to cause the computing sys 
tem to display a container of a first container width. The 
container may comprise a first column and a second column. 
A combined width comprising a first width of the first column 
and a second width of the second column may be less than the 
first container width. The instructions may be further config 
ured to cause the computing system to resize the container to 
a second container width that is Smaller than the first con 
tainer width. The instructions may be further configured to 
cause the computing system to determine whether the com 
bined width is greater than the second container width. The 
instructions may be further configured to cause the comput 
ing system to, in response to the determination that the com 
bined width is greater than the second container width, in 
response to a determination that the first width is greater than 
the second width, abbreviating the first column until the com 
bined width is less than the second container width or the first 
width is equal to the second width. The instructions may be 
further configured to cause the computing system to, in 
response to the determination that the combined width is 
greater than the second container width, in response to a 
determination that the second width is greater than the first 
width, abbreviating the second column until the combined 
width is less than the second container width or the first width 
is equal to the second width. The instructions may be further 
configured to cause the computing system to, in response to 
the determination that the combined width is greater than the 
second container width, in response to a determination that 
the first width is equal to the second width, abbreviating the 
first column and the second column equally until the com 
bined width is less than the second container width. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 illustrates a user interface displaying a resiz 
able table. 
0009 FIGS. 2A-2F illustrate user interfaces displaying a 
space-optimized version of the resizable table. 
0010 FIGS. 3A-3B illustrate user interfaces displaying a 
space-optimized version of a multi-column table that 
includes a histogram. 
0011 FIG. 4 is a flowchart depicting an illustrative opera 
tion of optimizing display of a multi-column table. 
0012 FIG. 5 illustrates a computer system with which 
certain methods discussed herein may be implemented. 

DETAILED DESCRIPTION 

Overview 

0013 Disclosed herein are various systems and methods 
that allow for optimized display of a multi-column table. In 
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particular, the systems and methods disclosed herein can 
allow for the columns in a table to be adjusted so as to ensure 
that the information in one column is not further reduced if the 
column already displays less information than another col 
umn when the width of the table is reduced. As used herein, a 
"width' can refer to a numerical measure of length (e.g., a 
number of pixels, a percentage, centimeters, inches, etc.) or 
can refer to a number of characters. 
0014. As described above, a resizable content pane (e.g., a 
window displayed within the graphical user interface of an 
operation system) can include containers. For example, the 
containers could be tables with one or more columns. Each of 
the columns of a table can include text, images, videos, and/or 
the like. 
00.15 Generally, when a content pane is resized into a 
smaller form, the size of the columns may be wider than a 
width of the resized content pane. Thus, the content in the 
columns may be displayed such that some or all of the content 
is hidden. However, as the content pane is resized, the various 
systems and methods described herein can allow the columns 
to be dynamically adjusted Such that the information in one 
column is not further reduced if the column already displays 
less information than another column. 
0016 For example, a first column of a table could include 

first text and a second column of the table could include 
second text. The first column and the second column may be 
separated by an icon, whitespace, text (e.g., a forward slash), 
or other content that divides the information included in the 
two columns and is referred to herein as a divider. As the 
horizontal width of the content pane is reduced, the first 
column and the second column can be adjusted based on the 
width of the text displayed in each respective column. If the 
width of the first text is greater than the width of the second 
text, then the first text can be abbreviated, and Vice-versa. If 
the width of the first text is the same as the width of the second 
text, then the first text and the second text can be abbreviated 
equally or nearly equally. The first text and/or the second text 
may be abbreviated until the width of the table is less than the 
width of the content pane. 
0017. In an embodiment, the techniques described herein 
apply for content present in a single column or area of a user 
interface (e.g., there may be no columns). For example, a 
content pane can include one or more columns, where the first 
column includes first text and second text separated by a 
divider. As the horizontal width of the content pane is resized 
to a smaller value, instead of analyzing the combined width of 
the first column, the second column, and the divider, the 
combined width of the first text, the second text, and the 
divider can be analyzed. Based on a comparison of the com 
bined width and the horizontal width of the content pane, the 
first text and/or the second text can then be resized to a smaller 
width (e.g., the text can be abbreviated) according to the rules 
as discussed above with respect to the first column and the 
second column. Thus, any discussion herein regarding resiZ 
ing columns may be applied to resizing of text in embodi 
ments where multiple text items are displayed in a single user 
interface and/or column. For example, references herein to a 
first column and second column may be read to cover first text 
and second text (that is not necessarily in separate columns). 
0018. In some embodiments, a table can include one or 
more columns that include text and another column that 
includes a histogram (or other graphical feature) associated 
with the text. As an example, multi-column table 310 in FIG. 
3A may include one or more columns that include text (e.g., 



US 2015/O 135052 A1 

text 370 and 372) and another column that includes histo 
grams 320-341. A number of occurrences may be associated 
with the text 370 and a number of occurrences may be asso 
ciated with the text 372. A width of a histogram 332 in FIG. 
3A can be based on a combination of the number of occur 
rences associated with the text 370 and the number of occur 
rences associated with the text 372. The width of the histo 
gram 332 can also be based on a total number of conflicts 
associated with the entire set of text in the multi-column table 
310. In further embodiments, a histogram can further include 
a horizontal bar that corresponds with a number of conflicts 
between the occurrences associated with text. As an example, 
a width of a horizontal bar 374 in FIG. 3A can depend on a 
number of conflicts between the occurrences associated with 
the text 370 and the occurrences associated with the text 372. 
For instance, a database may include a list of titles for the 
employees of a company. The first text may be “Engineer” 
and the second text may be “engineer.” The total number of 
employees with the title “Engineer” or “engineer may be 
100, and the width of the histogram may reflect this. However, 
there may be a certain number of employees, for example 20, 
that carry the title “Engineer and “engineer.” The width of 
the horizontal bar within the histogram may reflect the num 
ber of conflicts. In another instance, a database (or other data 
set) may include a total number of conflicts for various con 
flict types. One of the conflict types may be “Titles,” which 
may include the list of titles for the employees of a company 
described above. The total number of conflicts may be 1000, 
and the width of the histogram may reflect this. As described 
above, 20 of those conflicts may be between use of the title 
“Engineer” and “engineer that are each associated with indi 
vidual employees, and the width of the horizontal bar 374 
within the histogram may reflect those conflicts (20). The 
horizontal bar can be one of several colors, where the colors 
are chosen based on the number of conflicts. 

Examples of Space-Optimized Multi-Column Tables 
0019 FIG. 1 illustrates a user interface 100 displaying a 
resizable table 110. The user interface 100 can be generated 
by an electronic device, such as the computer system 500 
described below. As illustrated in FIG. 1, the table 110 is 
comprised within a resizable content pane 120. However, in 
other embodiments the table 110 may be independent of any 
content panes and may be resizable via controls built into the 
table 110. 
0020. In the example of FIG. 1, the table 110 includes a 
column comprising the text "Government Organization' and 
“Organization,” where “Government Organization” and 
“Organization' are separated by a divider represented as a 
forward slash. In other embodiments, the table 110 includes 
two columns, where the first column comprises the text “Gov 
ernment Organization' and the second column comprises the 
text “Organization, separated by a divider, such as a forward 
slash. 
0021. In one embodiment, the table 110 can be resized by 
selecting a border oran area around the border of the table 110 
using a cursor (e.g., a mouse pointer or a finger) and dragging 
the cursor in a desired direction. Likewise, the content pane 
120 can be resized by selecting a border or an area around the 
border of the content pane 120 using the cursor and dragging 
the cursor in a desired direction. As an example, cursor 130 
can be placed near or on the border of the content pane 120 to 
adjust the size of the content pane 120. In some embodiments, 
resizing the content pane 120 also resizes the table 110. In 
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other embodiments, resizing the content pane 120 only results 
in the resizing of the table 110 if the content pane 120 is 
resized to have a smaller width than the table 110. 
0022 FIGS. 2A-2F illustrate the user interface 100 resiz 
ing of the content pane 120 and the space-optimized table 110 
in response to input from the user. As illustrated in FIG. 2A, 
the content pane 120 is resized to have a smaller width thanas 
illustrated in FIG. 1 via cursor 130. In this embodiment, the 
table 110 is also resized to have a smaller width than as 
illustrated in FIG. 1 based on the resizing of the content pane 
120. In an embodiment, the width of the table 110 is reduced 
by the same percentage as the reduction in the width of the 
content pane 120. In some embodiments, the width of the 
table 110 may not be reduced at all in response to reducing 
width of the content pane 120 (or at a smaller percentage of 
changes to the content pane) unless/until the content pane 120 
width reaches the table 110 width. Because the width of 
“Government Organization/Organization' is still less than 
the width of the table 110, the text has not been changed. 
(0023. As illustrated in FIG. 2B, the content pane 120 is 
again resized to a smaller width. In addition, the table 110 is 
again resized to a smaller width. However, unlike as illus 
trated in FIG. 2A, the width of “Government Organization/ 
Organization' is greater than the width of the resized table 
110. Accordingly, “Government Organization/Organization” 
is abbreviated to fit within the table 110. 

0024. In an embodiment, text to the left of the divider (e.g., 
the “7”) and text to the right of the divider are analyzed (e.g., 
by the processor of a user device, such as the processor 504 of 
the computer system 500, described in greater detail below). 
If the text to the left of the divider (“left text”) has a larger 
width than the text to the right of the divider (“right text''), 
then the left text is abbreviated until either the left text, the 
right text, and the divider have a width that is less than the 
width of the table 110 or the left text and the right text have the 
same width, at which point both the left text and the right text 
are abbreviated (e.g., by the same amount) until the left text, 
the right text, and the divider have a width that is less than the 
width of the table 110. The same process can be followed if 
the right text has a larger width than the left text. If the left text 
and the right text both have the same width, then the left text 
and the right text are abbreviated (e.g., by the same amount) 
until the left text, the right text, and the divider have a width 
that is less than the width of the table 110. 

0025. As illustrated in FIG. 2B, the left text has a width 
that is greater than the width of the right text. Thus, “Govern 
ment Organization' is abbreviated to “Government Organiz. 
. . . and “Organization' is not abbreviated. Likewise, as 
illustrated in FIGS. 2C and 2D, the content pane 120 and the 
table 110 are again reduced in size. The left text still has a 
width that is greater than the width of the right text, so “Gov 
ernment Organiz ... is further abbreviated to “Government 
... and then to “Governme...” while “Organization is still 
not abbreviated. 

0026. However, as illustrated in FIG. 2D, the left text and 
the right text have the same width. As illustrated in FIG. 2E, 
the content pane 120 and the table 110 are again reduced in 
size. Because the left text and the right text have the same 
width, the left text and the right text are both abbreviated to 
“Governme...” and “Organizati. . . .” respectively. As the 
content pane 120 and the table 110 are further reduced in size, 
as illustrated in FIG. 2F, the left text and the right text are 
further abbreviated to “Govern . . . . and “Organiz. . . . .” 
respectively. 
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0027 FIGS. 3A-3B illustrate user interfaces 300 display 
ing a space-optimized version of a multi-column table 310 
that includes a histogram, such as histograms 320-341. The 
user interface 300 can be generated by an electronic device, 
such as the computer system 500 described below. As illus 
trated in FIG. 3A, the multi-column table 310 is comprised 
within a resizable content pane 315. In an embodiment, the 
multi-column table 310 includes a column comprising text, 
where at least a portion of the text is separated by a divider 
represented as a forward slash (e.g., the text includes “Man’ 
and “Persons employed in the tech field' separated by a 
forward slash). In other embodiments, the multi-column table 
310 includes at least two columns, where the first column 
comprises some text (or whitespace) and the second column 
comprises other text (or whitespace), where the two columns 
are separated by the divider represented as a forward slash 
(e.g., the first column includes “Man’ and the second column 
includes “Persons employed in the tech field'). 
0028. The multi-column table 310 further includes a col 
umn that includes the histograms 320-341. Each histogram 
320-341 resides in an individual row and is associated with 
text in the same respective row. For example, histogram 320 
is associated with the text "Nexus A. histogram 324 is asso 
ciated with the text "Object Type.” histogram 330 is associ 
ated with the text “Government Organization/Organization.” 
and so on. 
0029. The width of a histogram 320-341 may depend on 
the total number of occurrences corresponding to the text 
associated with the respective histogram 320-341. For 
example, the width of the histogram 324 may depend on the 
total number of occurrences corresponding to “ObjectType.” 
As another example, the width of the histogram 330 may 
depend on a combination of the total number of occurrences 
corresponding to “Government Organization' and the total 
number of occurrences corresponding to "Organization. As 
another example, the width of the histogram 330 may depend 
on the total number of occurrences of “Government Organi 
zation' and “Organization.” Alternatively, the width of a his 
togram 320-341 may depend on a total number of conflicts 
associated with the text that corresponds with the histograms 
320-341. 

0030. In an embodiment, the widths of histograms 320 
341 have a logarithmic relationship. Thus, the width of a first 
histogram and the width of a second histogram provide a 
comparison of the total number of occurrences corresponding 
to the text associated with each respective histogram using a 
logarithmic scale. For example, histogram 320 has a width 
that is longer than the width of histogram 321. If the text 
associated with the histogram 320 corresponds to 10,000 total 
occurrences and the histograms 320-341 have a base 10 loga 
rithmic relationship, then the reduced width of histogram 321 
may indicate that the text associated with the histogram 321 
corresponds to 1,000 total occurrences. In another embodi 
ment, the widths of the histograms 320-341 are the same. For 
example, the widths of the histograms 320-341 may be the 
same when the width of a histogram 320-341 depends on a 
total number of conflicts associated with the text that corre 
sponds with the histograms 320-341. 
0031. In an embodiment, each histogram 320-341 
includes a horizontal bar. For example, histogram 330 
includes horizontal bar 355. For the histograms 320-329 that 
are associated with text identified as "Conflict Source' or 
“Conflict Type, the width of each horizontal bar may corre 
spond with the total number of conflicts associated with the 
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text. For the histograms 330-341, the width of eachhorizontal 
bar may correspond with the total number of conflicts 
between occurrences associated with a first portion of the text 
(e.g., text before the divider) and occurrences associated with 
a second portion of the text (e.g., text after the divider). For 
example, the first portion of the text could be “James R 
Thomas' and the second portion of the text could be “James 
Thomas.” The total number of persons with the title “James R 
Thomas' could be 500 and the total number of persons with 
the title “James Thomas’ could be 2000. The width of a 
histogram, Such as the histogram 334, may correspond with 
2500, the total number of occurrences of both “James R 
Thomas' and “James Thomas.” However, there may be a 
certain number of persons, for example 125, that carry the 
title “James R Thomas' and “James Thomas.” The width of 
the horizontal bar within the histogram may reflect the num 
ber of conflicts. In other embodiments, the histograms 320 
341 each have the same width, and the width corresponds 
with the total number of conflicts associated with all of the 
text in the multi-column table 310. 

0032 Unlike the width of the histograms 320-341, the 
widths of each horizontal bar may not have a logarithmic 
relationship. Rather, the widths of each horizontal bar may 
have a linear relationship with their respective histogram 
320-341. For example, if the number of conflicts is equal to 
50% of the total number of occurrences or the total number of 
conflicts, then the width of a horizontal bar would behalf the 
width of the histogram. One or more indicators, referred to 
herein as Smart ticks, can be displayed underneath or above 
each histogram 320-341 to aid a user in determining the width 
of a horizontal bar. In some embodiments, the one or more 
Smart ticks can be evenly spaced apart. For example, two 
smart ticks can be evenly spaced such that if the width of a 
horizontal bar lines up with the left-most smart tick, then the 
total number of conflicts is 33% of the total number of occur 
rences or the total number of conflicts. Likewise, if the width 
of the horizontal bar lines up with the right-most smart tick, 
then the total number of conflicts is 67% of the total number 
of occurrences or the total number of conflicts. 

0033. In an embodiment, the horizontal bars can be one of 
several colors. For example, a horizontal bar could be a first 
color if the total number of conflicts exceeds a threshold value 
and a second color if the total number of conflicts does not 
exceed the threshold value. As illustrated in FIG. 3A, hori 
Zontal bar 355 is a first color because the total number of 
conflicts exceeds the threshold value and horizontalbar 356 is 
a second color because the total number of conflicts does not 
exceed the threshold value. 

0034. In an embodiment, the width of content pane 315 
can be reduced in a manner as described above with respect to 
content pane 120 of FIGS. 1 and 2A-2F. In addition, the text 
in table 310 can be abbreviated in the same manner as 
described above with respect to table 110 of FIGS. 1 and 
2A-2F. As illustrated in FIG. 3A, cursor 350 can be used to 
resize the content pane 315. As illustrated in FIG. 3B, in 
response to the content pane 315 being resized to a reduced 
width, the table 310 is also reduced in width and the text 
within the one or more columns of table 310 are abbreviated 
if appropriate according to the procedures described above. In 
this example, the first text and second text in any rows having 
text that is too long to fit in the reduced width contact pane315 
may be selectively reduced using the process discussed 
above. In particular, the longer text is first reduced until the 
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text widths are equal and then both the first and second text are 
equally reduced, if further width reduction is necessary. 
0035. In some embodiments, columns including text are 
reduced in size before columns including other data, Such as 
the histograms 320-341. For example, the column containing 
the histograms 320-341 may not be resized until columns 
containing text can no longer be resized. 

Example Process Flows 

0036 FIG. 4 is a flowchart 400 depicting an illustrative 
method for optimizing display of a multi-column table. 
Depending on the embodiment, the method of FIG. 4 may be 
performed by various computing devices, such as devices that 
execute instructions to generate a graphical user interface. 
Depending on the embodiment, the method of FIG. 4 may 
include fewer and/or additional blocks and the blocks may be 
performed in an order different than illustrated. 
0037. In block 402, a container of a first container width is 
displayed. For example, the container could be a table with 
one or more columns. The table could include first text and 
second text, where the first text and the second text are sepa 
rated by a divider (e.g., a forward slash, an icon, whitespace, 
etc.). The width of the first text, the second text, and the 
divider can be referred to as the combined text width. 

0038. In block 404, the container can be resized to a sec 
ond container width that is smaller than the first container 
width. For example, a cursor can be used to drag the border or 
an area around the border of the container to resize the con 
tainer. 
0039. In block 406, whether the combined text width is 
greater than the second container width is determined. The 
determination can be made immediately after the container is 
resized. 

0040. At block 408, the first text and/or the second text is 
abbreviated if the combined text width is greater than the 
second container width until the combined text width is less 
than the second container width. For example, the first text is 
abbreviated if the first text width is greater than the second 
text width until the first text width and the second text width 
are equal. Then, the first text and the second text are both 
abbreviated (e.g., equally) until the combined text width is 
less than the second container width. The second text is simi 
larly abbreviated if the second text width is greater than the 
first text width. If both the first text width and the second text 
width are equal, then the first text and the second text are both 
abbreviated (e.g., equally) until the combined text width is 
less than the second container width. 

Implementation Mechanisms 
0041 According to one embodiment, the techniques 
described herein are implemented by one or more special 
purpose computing devices. The special-purpose computing 
devices may be hard-wired to perform the techniques, or may 
include digital electronic devices such as one or more appli 
cation-specific integrated circuits (ASICs) or field program 
mable gate arrays (FPGAs) that are persistently programmed 
to perform the techniques, or may include one or more gen 
eral purpose hardware processors programmed to perform the 
techniques pursuant to program instructions in firmware, 
memory, other storage, or a combination. Such special-pur 
pose computing devices may also combine custom hard 
wired logic, ASICs, or FPGAs with custom programming to 
accomplish the techniques. The special-purpose computing 
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devices may be desktop computer systems, server computer 
systems, portable computer systems, handheld devices, net 
working devices or any other device or combination of 
devices that incorporate hard-wired and/or program logic to 
implement the techniques. 
0042 Computing device(s) are generally controlled and 
coordinated by operating system Software. Such as iOS, 
Android, Chrome OS, Windows XP, Windows Vista, Win 
dows 7, Windows 8, Windows Server, Windows CE, Unix, 
Linux, SunOS, Solaris, iOS, Blackberry OS, VxWorks, or 
other compatible operating systems. In other embodiments, 
the computing device may be controlled by a proprietary 
operating system. Conventional operating systems control 
and schedule computer processes for execution, perform 
memory management, provide file system, networking, I/O 
services, and provide a user interface functionality, Such as a 
graphical user interface ("GUI), among other things. 
0043. For example, FIG. 5 is a block diagram that illus 
trates a computer system 500 upon which an embodiment 
may be implemented. Computer system 500 includes a bus 
502 or other communication mechanism for communicating 
information, and a hardware processor, or multiple proces 
sors, 504 coupled with bus 502 for processing information. 
Hardware processor(s) 504 may be, for example, one or more 
general purpose microprocessors. 
0044 Computer system 500 also includes a main memory 
506, such as a random access memory (RAM), cache and/or 
other dynamic storage devices, coupled to bus 502 for storing 
information and instructions to be executed by processor 504. 
Main memory 506 also may be used for storing temporary 
variables or other intermediate information during execution 
of instructions to be executed by processor 504. Such instruc 
tions, when stored in storage media accessible to processor 
504, render computer system 500 into a special-purpose 
machine that is customized to perform the operations speci 
fied in the instructions. 
0045 Computer system 500 further includes a read only 
memory (ROM) 508 or other static storage device coupled to 
bus 502 for storing static information and instructions for 
processor 504. A storage device 510, such as a magnetic disk, 
optical disk, or USB thumb drive (Flash drive), etc., is pro 
vided and coupled to bus 502 for storing information and 
instructions. 
0046 Computer system 500 may be coupled via bus 502 to 
a display 512, such as a cathode ray tube (CRT) or LCD 
display (or touch screen), for displaying information to a 
computer user. An input device 514, including alphanumeric 
and other keys, is coupled to bus 502 for communicating 
information and command selections to processor 504. 
Another type of user input device is cursor control 516, such 
as a mouse, a trackball, or cursor direction keys for commu 
nicating direction information and command selections to 
processor 804 and for controlling cursor movement on dis 
play 512. This input device typically has two degrees of 
freedom in two axes, a first axis (e.g., X) and a second axis 
(e.g., y), that allows the device to specify positions in a plane. 
In some embodiments, the same direction information and 
command selections as cursor control may be implemented 
via receiving touches on a touch screen without a cursor. 
0047 Computing system 500 may include a user interface 
module to implement a GUI that may be stored in a mass 
storage device as executable Software codes that are executed 
by the computing device(s). This and other modules may 
include, by way of example, components, such as Software 
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components, object-oriented Software components, class 
components and task components, processes, functions, 
attributes, procedures, Subroutines, segments of program 
code, drivers, firmware, microcode, circuitry, data, databases, 
data structures, tables, arrays, and variables. 
0048. In general, the word “module.” as used herein, refers 

to logic embodied in hardware or firmware, or to a collection 
of Software instructions, possibly having entry and exit 
points, Written in a programming language, such as, for 
example, Java, Lua, C or C++. A Software module may be 
compiled and linked into an executable program, installed in 
a dynamic link library, or may be written in an interpreted 
programming language Such as, for example, BASIC, Perl, or 
Python. It will be appreciated that software modules may be 
callable from other modules or from themselves, and/or may 
be invoked in response to detected events or interrupts. Soft 
ware modules configured for execution on computing devices 
may be provided on a computer readable medium, Such as a 
compact disc, digital video disc, flash drive, magnetic disc, or 
any other tangible medium, or as a digital download (and may 
be originally stored in a compressed or installable format that 
requires installation, decompression or decryption prior to 
execution). Such software code may be stored, partially or 
fully, on a memory device of the executing computing device, 
for execution by the computing device. Software instructions 
may be embedded in firmware, such as an EPROM. It will be 
further appreciated that hardware modules may be comprised 
of connected logic units, such as gates and flip-flops, and/or 
may be comprised of programmable units, such as program 
mable gate arrays or processors. The modules or computing 
device functionality described herein are preferably imple 
mented as Software modules, but may be represented in hard 
ware or firmware. Generally, the modules described herein 
refer to logical modules that may be combined with other 
modules or divided into sub-modules despite their physical 
organization or storage 
0049 Computer system 500 may implement the tech 
niques described herein using customized hard-wired logic, 
one or more ASICs or FPGAs, firmware and/or program logic 
which in combination with the computer system causes or 
programs computer system 500 to be a special-purpose 
machine. According to one embodiment, the techniques 
herein are performed by computer system 500 in response to 
processor(s) 504 executing one or more sequences of one or 
more instructions contained in main memory 506. Such 
instructions may be read into main memory 506 from another 
storage medium, such as storage device 510. Execution of the 
sequences of instructions contained in main memory 506 
causes processor(s) 504 to perform the process steps 
described herein. In alternative embodiments, hard-wired cir 
cuitry may be used in place of or in combination with Soft 
ware instructions. 

0050. The term “non-transitory media, and similar terms, 
as used herein refers to any media that store data and/or 
instructions that cause a machine to operate in a specific 
fashion. Such non-transitory media may comprise non-vola 
tile media and/or volatile media. Non-volatile media 
includes, for example, optical or magnetic disks, such as 
storage device 510. Volatile media includes dynamic 
memory, such as main memory 506. Common forms of non 
transitory media include, for example, a floppy disk, a flexible 
disk, hard disk, Solid state drive, magnetic tape, or any other 
magnetic data storage medium, a CD-ROM, any other optical 
data storage medium, any physical medium with patterns of 
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holes, a RAM, a PROM, and EPROM, a FLASH-EPROM, 
NVRAM, any other memory chip or cartridge, and networked 
versions of the same. 

0051. Non-transitory media is distinct from but may be 
used in conjunction with transmission media. Transmission 
media participates in transferring information between non 
transitory media. For example, transmission media includes 
coaxial cables, copper wire and fiber optics, including the 
wires that comprise bus 802. Transmission media can also 
take the form of acoustic or light waves, such as those gener 
ated during radio-wave and infra-red data communications. 
0.052 Various forms of media may be involved in carrying 
one or more sequences of one or more instructions to proces 
sor 804 for execution. For example, the instructions may 
initially be carried on a magnetic disk or Solid State drive of a 
remote computer. The remote computer can load the instruc 
tions into its dynamic memory and send the instructions over 
a telephone line using a modem. A modem local to computer 
system 500 can receive the data on the telephone line and use 
an infra-red transmitter to convert the data to an infra-red 
signal. An infra-red detector can receive the data carried in the 
infra-red signal and appropriate circuitry can place the data 
on bus 502. Bus 502 carries the data to main memory 506, 
from which processor 504 retrieves and executes the instruc 
tions. The instructions received by main memory 506 may 
retrieve and execute the instructions. The instructions 
received by main memory 506 may optionally be stored on 
storage device 510 either before or after execution by proces 
Sor 504. 

0053 Computer system 500 also includes a communica 
tion interface 518 coupled to bus 502. Communication inter 
face 518 provides a two-way data communication coupling to 
a network link 520 that is connected to a local network 522. 
For example, communication interface 518 may be an inte 
grated services digital network (ISDN) card, cable modem, 
satellite modem, or a modem to provide a data communica 
tion connection to a corresponding type of telephone line. As 
another example, communication interface 518 may be a 
local area network (LAN) card to provide a data communi 
cation connection to a compatible LAN (or WAN component 
to communicated with a WAN). Wireless links may also be 
implemented. In any such implementation, communication 
interface 518 sends and receives electrical, electromagnetic 
or optical signals that carry digital data streams representing 
various types of information. 
0054 Network link 520 typically provides data commu 
nication through one or more networks to other data devices. 
For example, network link 520 may provide a connection 
through local network 522 to a host computer 524 or to data 
equipment operated by an Internet Service Provider (ISP) 
526. ISP 526 in turn provides data communication services 
through the worldwide packet data communication network 
now commonly referred to as the “Internet 528. Local net 
work 522 and Internet 528 both use electrical, electromag 
netic or optical signals that carry digital data streams. The 
signals through the various networks and the signals on net 
work link 520 and through communication interface 518. 
which carry the digital data to and from computer system 500, 
are example forms of transmission media. 
0055 Computer system 500 can send messages and 
receive data, including program code, through the network 
(s), network link 520 and communication interface 518. In the 
Internet example, a server 530 might transmit a requested 
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code for an application program through Internet 528, ISP 
526, local network 522 and communication interface 518. 
0056. The received code may be executed by processor 
504 as it is received, and/or stored in storage device 510, or 
other non-volatile storage for later execution. 

Terminology 
0057 Each of the processes, methods, and algorithms 
described in the preceding sections may be embodied in, and 
fully or partially automated by, code modules executed by one 
or more computer systems or computer processors compris 
ing computer hardware. The processes and algorithms may be 
implemented partially or wholly in application-specific cir 
cuitry. 
0058. The various features and processes described above 
may be used independently of one another, or may be com 
bined in various ways. All possible combinations and Sub 
combinations are intended to fall within the scope of this 
disclosure. In addition, certain method or process blocks may 
be omitted in Some implementations. The methods and pro 
cesses described herein are also not limited to any particular 
sequence, and the blocks or states relating thereto can be 
performed in other sequences that are appropriate. For 
example, described blocks or states may be performed in an 
order other than that specifically disclosed, or multiple blocks 
or states may be combined in a single block or state. The 
example blocks or states may be performed in serial, in par 
allel, or in Some other manner. Blocks or states may be added 
to or removed from the disclosed example embodiments. The 
example systems and components described herein may be 
configured differently than described. For example, elements 
may be added to, removed from, or rearranged compared to 
the disclosed example embodiments. 
0059 Conditional language, such as, among others, “can.” 
“could.” “might,” or “may, unless specifically stated other 
wise, or otherwise understood within the context as used, is 
generally intended to convey that certain embodiments 
include, while other embodiments do not include, certain 
features, elements and/or steps. Thus, Such conditional lan 
guage is not generally intended to imply that features, ele 
ments and/or steps are in any way required for one or more 
embodiments or that one or more embodiments necessarily 
include logic for deciding, with or without user input or 
prompting, whether these features, elements and/or steps are 
included or are to be performed in any particular embodi 
ment. 

0060 Any process descriptions, elements, or blocks in the 
flow diagrams described herein and/or depicted in the 
attached figures should be understood as potentially repre 
senting modules, segments, orportions of code which include 
one or more executable instructions for implementing spe 
cific logical functions or steps in the process. Alternate imple 
mentations are included within the scope of the embodiments 
described herein in which elements or functions may be 
deleted, executed out of order from that shown or discussed, 
including Substantially concurrently or in reverse order, 
depending on the functionality involved, as would be under 
stood by those skilled in the art. 
0061. It should be emphasized that many variations and 
modifications may be made to the above-described embodi 
ments, the elements of which are to be understood as being 
among other acceptable examples. All Such modifications and 
variations are intended to be included herein within the scope 
of this disclosure. The foregoing description details certain 
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embodiments of the invention. It will be appreciated, how 
ever, that no matter how detailed the foregoing appears intext, 
the invention can be practiced in many ways. AS is also stated 
above, it should be noted that the use of particular terminol 
ogy when describing certain features or aspects of the inven 
tion should not be taken to imply that the terminology is being 
re-defined herein to be restricted to including any specific 
characteristics of the features or aspects of the invention with 
which that terminology is associated. The scope of the inven 
tion should therefore be construed in accordance with the 
appended claims and any equivalents thereof. 

1. (canceled) 
2. A method of optimizing display of a multi-column table, 

the method comprising: 
displaying, within a resizable window having a window 

width, on a display of a computing system having one or 
more hardware processors, a container of a first con 
tainer width, wherein the container comprises first text 
and second text, and wherein a combined text width 
comprising a first width of the first text, a second width 
of the second text, and a divider width of an icon, 
whitespace, or text between the first text and the second 
text is less than the first container width: 

receiving user input requesting resizing of the resizable 
window to, at least in part, reduce the window width of 
the resizable window to a second window width: 

calculating a second container width that is Smaller than 
the first container width, the second container width 
corresponding to a difference between the window 
width and the second window width: 

determining, by the computing system, whether the com 
bined text width is greater than the second container 
width: 

in response to determining, by the computing system, that 
the combined text width is greater than the second con 
tainer width: 
in response to determining, by the computing system, 

that the first text width is greater than the second text 
width, truncating the first text to eliminate one or 
more characters from the first text until the combined 
text width is less than the second container width or 
the first text width is equal to the second text width: 
and 

in response to determining, by the computing system, 
that the second text width is greater than the first text 
width, truncating the second text to eliminate one or 
more characters from the second text until the com 
bined text width is less than the second container 
width or the first text width is equal to the second text 
width. 

3. The method of claim 2, further comprising, in response 
to determining, by the computing system, that the combined 
text width is greater than the second container width: in 
response to determining, by the computing system, that the 
first text width is equal to the second text width, truncating the 
first text to eliminate one or more characters from the first text 
and truncating the second text to eliminate one or more char 
acters from the second text until the combined text width is 
less than the second container width. 

4. The method of claim 2, whereintruncating the first text 
and truncating the second text comprises truncating the first 
text and the second text equally. 
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5. The method of claim 2, wherein the first text width is a 
pixel width of the first text as displayed on the computing 
system. 

6. The method of claim 2, further comprising: 
in response to receiving user input requesting resizing of 

the resizable window: 

resizing the container Such that a ratio of the second 
container width to the first container width is the same 
as a ratio of the second window width to the window 
width. 

7. The method of claim 2, further comprising displaying, 
on the display of the computing system, concurrently with the 
first text and the second text, a horizontal histogram. 

8. The method of claim 7, wherein the horizontal histogram 
comprises a horizontal bar, and wherein a width of the hori 
Zontal bar corresponds with a number of conflicts between 
occurrences associated with the first text and occurrences 
associated with the second text. 

9. The method of claim8, wherein the horizontal histogram 
further comprises at least one Smart tick, wherein the at least 
one Smart tick are evenly spaced along a width of the hori 
Zontal histogram. 

10. The method of claim 8, wherein the horizontal bar is a 
first color if a number of occurrences associated with the first 
text is greater than a threshold value, and wherein the hori 
Zontal bar is a second color if the number of occurrences 
associated with the first text is less than the threshold value. 

11. The method of claim 7, wherein the combined text 
width further comprises a width of the horizontal histogram, 
the method further comprising: 

in response to determining that the combined text width is 
greater than the second container width: 
in response to determining that the first text width is 

greater than the second text width, truncating the first 
text until the combined text width is less than the 
second container width or the first text width is equal 
to the second text width: 

in response to determining that the second text width is 
greater than the first text width, truncating the second 
text until the combined text width is less than the 
second container width or the first text width is equal 
to the second text width; and 

in response to determining that the first text width is 
equal to the second text width, truncating the first text 
and the second text equally until the combined text 
width is less than the second container width. 

12. A computing system configured to optimize display of 
a multi-column table, the computer system comprising: 

a network interface that is coupled to a data network for 
receiving and transmitting one or more packet flows: 

a display; 
a computer processor; and 
a computer readable storage medium storing program 

instructions configured for execution by the computer 
processor in order to cause the computing system to: 
display, within a resizable window having a window 

width, on the display, a container of a first container 
width, wherein the container comprises a first column 
and a second column, and wherein a combined width 
comprising a first width of the first column and a 
second width of the second column is less than the 
first container width: 
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receive user input requesting resizing of the resizable 
window to, at least in part, reduce the window width 
of the resizable window to a second window width: 

calculate a second container width that is Smaller than 
the first container width, the second container width 
corresponding to a difference between the window 
width and the second window width: 

determine whether the combined width is greater than 
the second container width: 

in response to the determination that the combined width 
is greater than the second container width: 
in response to a determination that the first width is 

greater than the second width, truncate the first 
column to eliminate one or more characters from 
the first text until the combined width is less than 
the second container width or the first width is 
equal to the second width: 

in response to a determination that the second width is 
greater than the first width, truncate the second 
column to eliminate one or more characters from 
the second text until the combined widthis less than 
the second container width or the first width is 
equal to the second width; and 

13. The computing system of claim 12, wherein the one or 
more stored program instructions further cause the processor 
to, in response to the determination that the combined width 
is greater than the second container width: in response to a 
determination that the first width is equal to the second width, 
truncate the first column to eliminate one or more characters 
from the first text and truncate the second column to eliminate 
one or more characters from the second text until the com 
bined width is less than the second container width. 

14. The computing system of claim 12, wherein the one or 
more stored program instructions further cause the processor 
to truncate the first text and the second text equally in 
response to the determination that the first width is equal to 
the second width. 

15. The computing system of claim 12, wherein the one or 
more stored program instructions further cause the processor 
tO: 

in response to receiving user input requesting resizing of 
the resizable window: 

resize the container Such that a ratio of the second container 
width to the first container width is the same as a ratio of 
the second window width to the window width. 

16. The computing system of claim 12, wherein the one or 
more stored program instructions further cause the processor 
to display, on the display, concurrently with the first text and 
the second text, a horizontal histogram. 

17. A non-transitory computer-readable medium compris 
ing one or more program instructions recorded thereon, the 
instructions configured for execution by a computing system 
comprising one or more hardware processors in order to cause 
the computing system to: 

display, within a resizable window having a window width, 
on a display of the computing system, a container of a 
first container width, wherein the container comprises a 
first column and a second column, and wherein a com 
bined width comprising a first width of the first column 
and a second width of the second column is less than the 
first container width: 

receive user input requesting resizing of the resizable win 
dow to, at least in part, reduce the window width of the 
resizable window to a second window width: 
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calculate a second container width that is Smaller than the 
first container width, the second container width corre 
sponding to a difference between the window width and 
the second window width: 

determine whether the combined width is greater than the 
second container width: 

in response to the determination that the combined width is 
greater than the second container width: 
in response to a determination that the first width is 

greater than the second width, truncate the first col 
umn to eliminate one or more characters from the first 
text until the combined width is less than the second 
container width or the first width is equal to the second 
width; and 

in response to a determination that the second width is 
greater than the first width, truncate the second col 
umn to eliminate one or more characters from the 
second text until the combined width is less than the 
second container width or the first width is equal to the 
second width. 

18. The non-transitory computer-readable medium of 
claim 17, wherein the instructions are further configured to 
cause the computing system to, in response to the determina 
tion that the combined width is greater than the second con 
tainer width: in response to a determination that the first width 
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is equal to the second width, truncate the first column to 
eliminate one or more characters from the first text and trun 
cate the second column to eliminate one or more characters 
from the second text until the combined width is less than the 
second container width. 

19. The non-transitory computer-readable medium of 
claim 17, wherein the instructions are further configured to 
cause the computing system to truncate the first text and the 
second text equally in response to the determination that the 
first width is equal to the second width. 

20. The non-transitory computer-readable medium of 
claim 17, wherein the instructions are further configured to 
cause the computing system to: 

in response to receiving user input requesting resizing of 
the resizable window: 

resize the container Such that a ratio of the second container 
width to the first container width is the same as a ratio of 
the second window width to the window width. 

21. The non-transitory computer-readable medium of 
claim 17, wherein the instructions are further configured to 
cause the computing system to display, on the display of the 
computing system, concurrently with the first text and the 
second text, a horizontal histogram. 

k k k k k 


