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Abstract Title: Data Management Tool

A method and system for managing data elements with
associated attributes in a computer system is described.
Identifiers of each data element and information
identifying the attributes of each data element are stored
and the identifiers associated with each of the data
elements are displayed in a list. The identifiers of the data
elements are visibly associated with attributes by
displaying markers in attribute strips along at least one
side of the list of data elements. A user may filter the data
elements according to their attributes and a filtered list of
data elements may be redisplayed. This can facilitate
processing of numerous data elements, simplifying
processing and/or display requirements to achieve a given
selection based on user criteria.
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Data Management Tool

The present invention relates to the field of data management, in particular to methods and

systems for user intcraction with a data management system to filter and manage data.

Elements of data within many systems have associated attributes and such systems may
provide an interface via which a user may interact to select a data clement. The system may
further provide an interfacc via which a user may view and/or change the attributes of a

particular element.

Data elements may be presented in a list format, such as in a window or a box on a computer
screen which may be scrolled up and down to allow a user to view and select elements.
However, for a long list of elements, the task of viewing and selecting elements becomes

difficult and time-consuming.

The system may use attributes of the data elements to filter the list of elements to reduce the
size of the list. For example, option buttons, search boxes, organisation into a hierarchy or a
sprcadsheet format may be used to reduce the size of the lists. However, each of these
methods has significant disadvantages: option buttons are limited to the attributes that are
predefined by the software, search boxes normally only accept words that exist in the text of
the items, hierarchical methods do not work very well when it is desired to filter using
attributes in combination with one another and spreadsheets can only filter lists according to
the value of data fields within each item, new attributes independent of the data in the list

cannot be created and allocated to items in the list for use in filtering.

Aspects of the invention are outlined in the independent claims and prefcrred features of the

aspects are outlined in the dependent claims.

According to one aspect, there is provided a method of displaying information correlating a
list of items and a list of their attributes comprising:
displaying the list of items as a column of rows, each row displaying the name of an item in

the list of items;
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displaying to the side of the column a set of vertical strips extending the length of the
column, each strip being associated with a different attribute of the list of attributes; and
displaying markers in the strips at selected positions where the strips cross rows, said
positions being selected in accordance with whether the item named in the crossed row has
(or alternatively has not) the attribute associated with that strip;

wherein the strips extend beyond the column of rows of items and have horizontal extensions
themselves forming a column of rows, each row displaying the name of an attribute in the list

of attributcs.

Preferably, the method further comprises storing the name of each item in the list of items
and information identifying the attributes of each item;

wherein the horizontal extensions of each attribute strip further displays a filter option
indicator;

and wherein the method further comprises receiving user input to select at least one filter
option, storing the selected filter options and displaying the or each corresponding filter
option indicator;

filtering the list of items according to the or each filter option selected by the user;
redisplaying the filtered list of items in the column of rows and the associated markers in the

selected positions of the strips.

According to one aspect, therc is provided a method of managing data elements in a
computer system, each data clement having at least one associated attribute, the method
comprising:
storing identifiers of each data element and information identifying the attributes of
each data clement;
displaying identifiers associated with each of the data elements in a list as a column
of rows,
displaying a set of attribute strips extending along at Icast one side of the column of
rows, each attribute strip being associated with a possible attribute for the data
element, wherein each attribute strip has a first section containing an identifier of a
possible attribute of a data element, a second section comprising a filter option

indicator and wherein each attribute strip further comprises attribute marker sections
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for each data element;

displaying a marker in the attribute marker section of each attribute strip if the data
element possesses the attribute associated with that attribute strip based on the stored
data;

receiving user input to select at least one filter option;

storing the selected filter options and displaying the or each corresponding filter
option indicator;

filtering the data elements according to the or each filter option selccted by the user;
redisplaying the filtered data elements in the column of rows and the associated

markers in the attribute marker section of each attribute strip.

Hence the data elements may be associated visibly with attributes by the markers displayed in
the attribute marker sections and the user may filter the data elements according to the
attributes by using the filter option indicators provided. The results of the filtcring may then
be displayed to the user and further filtering may be performed by the user if necessary.
Hence the method may allow interactive data management and filtering of a list of data
elements according to the element’s attributcs. As described in more detail below, the data
elements may comprise, for example, font types, text articles such as encyclopaedia articles,
websites, information stored on a distributed system or data files stored, for example, on a
hard drive of a computer. Thus, rather than using multiple display and selection steps, a set of
data elements can be displayed and sclected cfficiently, reducing the requirement for
processing steps and display arca/pages to achieve a desired data element selection. This may
enable selection of data more efficiently on a simpler processing platform than with prior art

processing arrangements.

An attribute may be defined for the purposes of this invention as any property of the data
clements, but preferably the attributes are binary attributes, i.e. they can be either possessed
(‘on') or not possessed ('off') by a data element. Attributes are preferably not limited to the
data in the items being listed. Use of attribute strips may allow the attributes to be listed in an
easy-to-rcad manner separately from the list of items. Attributes may be predefined by the
computer program and, in a preferred embodiment, attributes may also be defined by the

Uscr.
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Preferably, the method further comprises receiving user input to create a new attribute and
assign the new attribute to selected data elements. For example, as described in more detail
below, a user may select an attribute strip and may be provided with a text input box, which
may allow the input of the name of the new attribute. The user may then sclect the data
elements to which he wishes to assign thc new attribute, for example by clicking in the
attribute marker section formed at the intersection between the attribute strip for the new

attribute and the data element row.

Prcferably, data elements can be filtered on the presence or on the absence of a selected
attribute. Hence a user may filter the elements by positive or negative selection of attributes.
However, in the case of non-binary attributes, data may be filtered based on a value or
criteria, preferably by binary comparison to a threshold, for example by determining whether

a value is greater than or less than the threshold.

Preferably, the data elements may be filtered using a combination of positively or negatively
selected attributes. For example filtering of a list of font types may allow a uscr to view all

fonts that are Roman (scrifs) fonts of medium width that are not in heavy type.

Preferably, the method further comprises storing information indicating whether each data

element possesses each attribute.

Preferably, the attribute marker sections of the attribute strips are provided at the intersection
between each attribute strip and each row in the column of rows. Hence the attribute marker

sections may be used to determine whether cach data element possesses each attribute.

Preferably, the method further comprises allowing a user to select or deselect an attribute for
a data element. Hence some selectable attributes may be added to or removed from data

elements by a user.

Preferably, the attributes can be selected or deselected by setting the marker on or off in the

attribute marker section at the intersection of the data element row and the attribute column.
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This may allow a user to set an attribute on and off for cach data element with one mouse
click. Alternatively or additionally, other input means, such as a keyboard, may be uscd to
allow a user to set attributes for the data elements. Hence at least some attributes of at least

some data elements may be changed by the user at the filtering interface.

Preferably, some attributcs are rcad-only attributes and are not selectable, i.e. they cannot be
added to or removed from a data element by the user. The attributes that are selectable may
be identifiable on the user interface, for example they may be highlighted, for example by
displaying the attribute identifier in a bold typeface or by adding a border to the attribute
strip. In the embodiment of a font management system, attributes that are selectable may
include attributes such as the font type, for example “Swiss” or “Roman”, since many font
files do not have these attributes set even though the fonts clearly belong to one group of font
types. Attributes that are read-only may include attributes such as “bold”, “italic” or “fixed

pitch”.

Preferably, the method further comprises storing a first table separately from the data
elements, wherein the table comprises an identifier of each attribute and a filtering flag

indicating whether the attribute has been selected for filtering.

The first table, or attribute table, may be implemented as a single table listing all attributes or
may be implemented as a plurality of tables. For example, separate attribute tablcs may be
provided for attributes displayed to the left and to the right of the screen. In addition or
alternatively, separate attribute tables may be provided for each page of attributes, i.e. for

each set of attributes that is displayed together on a single screen to the user.

The first table may further store a pointer to the attribute strip in which cach attribute
identifier is displayed. This may be particularly advantageous if all of the attributes are listed
within a single table. The pointer may indicate whether the attribute is to be displayed on the
left or on the right side of the screen, the order in which the attributes are displayed and on

which page of attributes the attribute is displayed.

Preferably, the flag further indicates whether the attribute has been selected for filtering on
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the presence or on the absence of the attribute.

Preferably, the method further comprises providing a second table for storing information
associated with the data elements wherein the table comprises a pointer to each data element
and an attribute flag for each attribute in the first table showing whether the attribute is on or
off. The second table is preferably implemented as a single table, but may alternatively be

implemented as a plurality of tables.

Preferably, the method further comprises initialising the first table with attribute identifiers.
Hence data may be stored in the table to allow the attribute strips to be displayed with the

attribute identifiers. Pointers to attribute strips may further be stored.

Preferably, the method further comprises generating entries in the second table for each data
element. As described in more detail below, each data element may have an associated
identifier indicating whether it should be listed in the user display based on the filtering
options selected by a user. This identifier may be updated in the second table as the filtering
options are changed and may allow the display screen to be redrawn quickly without

requiring the program to calculate which data elements should be displayed each time.

Preferably, the method further comprises updating the filtering flags in the first table
according to input from the user. For example, the filtering details in the first table may be

updated when a user selects or deselects an attribute for filtering.

According to a preferred embodiment, the method further comprises updating the attribute
flags in the second tablec according to input from the user. Hence a user may add or remove
attributes from a data element. For example, the attribute “Roman font-type” may be set for a
font data element and this attribute may be added to the font data element information in the

second table.

In a preferred embodiment, the identifiers of each data element comprise the names of the
data elements. This may allow the data elements to be filtered using the text field of the data

element identifier. For example, for a font management embodiment, the identifiers may
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comprise the names of the fonts and a user may search for fonts with an identifier including
“Arial” by entering the text into a search box, which is preferably further provided. Storing
the name of the data element as the data element identifier in an item table, described in more
detail below, may allow text searching to be performed without the data element names being
retrieved from each data element file on the disk. As the user enters each lctter of the search
term, for example into a search box provided in an attribute strip, a marker may be set against
each data element that meets the criteria. [f thc user then selects the filter option indicator, the
flags can be set against the filtered elements and the list of data elements can be quickly

redrawn.

In an alternative embodiment, the identifiers of each data element further comprise an
indication of the data content of each data element. For example, for a font management
embodiment, the identifiers may comprisc a section of text rendered in the corresponding
font and displaying at least some of the attributes associated with that font (for example, the

font may be displayed as bold or in narrow format).

According to one embodiment, the attribute strips may be arranged vertically down at least
one side of the column of rows. This arrangement of the data elements and the attribute
strips may advantageously provide a compact and easy-to-read interface for the system. In
particular, this layout may allow the presence or absence of particular attributes to be

displayed by attribute markers in the attribute strips for each data clement.

According to a highly preferable embodiment, the attribute strips have horizontal extensions,
a plurality of the horizontal extensions forming a second column of rows, wherein the
horizontal extension of each attribute strip includes the first section containing the attribute

identifier and the second section containing the filter option indicator.

This may allow the attributes to be listed in a compact and easy-to-read manner one above
the other separately from the list of items. However, alternative layouts of the screen display
may be used. For example, the attribute names and option indicators may be displayed at the
top of the vertical attribute strips and the horizontal sections of the strips may be omitted or

the list of data elements may bc presented as a row of columns rather than as a column of
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rows and the attribute markers may be presented in further rows above or below the data

elements.

According to a preferable embodiment, each attribute strip may be mutually visibly distinct.
Each attribute strip may be patterned or shaded in a different way to distinguish it from the
other attribute strips however, in a preferable embodiment, a plurality of attribute strips may
be displayed in a rainbow of colours. The rainbow of colours may comprise, for example red,
orange, yellow, green, blue, indigo and violet and these colours may advantageously clearly
distinguish the attribute bars. In particular, each colour may allow a user to visually connect
the attribute name and option indicator in the horizontal scction of the attribute strip with the

attribute markers.

According to one embodiment, a first set of attribute strips may extend along one side of the
column of rows and a second set of attribute strips may extend along the other side of the
column of rows. Hence two sets of attribute strips may be provided. One set of attribute
strips, for example, the attribute strips on the left hand side, may be used for system-defincd
attributes and the other set of attribute strips, for example that on the right, may be used for
user-defined attributes. The attributes may be arranged in different configurations, for
example any user-defined attributcs may simply be displayed on a different page to the
system-defined attributes as described in more detail below. In an alternative embodiment,
the attribute bars may be provided only on one side. This may be useful, for example if the
user is viewing the system on a small screen such as the screen of a PDA. In the present
embodiment, system-defined attributes are displayed in the left-hand attributc bars and
user-defined attributes are displayed in the right-hand attribute bars, but the attributes may be

arranged in different configurations.

Preferably, the attribute strips have horizontal extensions, a plurality of the horizontal
extensions forming a further column of rows above the column of rows containing the

identifiers associated with the data elements.

Preferably, the first set of attribute strips may be associated with predefined attributes, for

example with system-defined attributes.
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Preferably, the sccond set of attribute strips may be associated with user-defined attributes.

Hence, a user may define attributes and then use these attributes to filter the data elements.

Preferably, the method further compriscs providing a plurality of sets of attribute strips
associated with a plurality of sets of attributes and providing selection means for a user to
select one or more sets of attribute strips to be displayed. Hence the attributes may be

displayed in one or more pages of attribute strips.

Preferably, at least three attribute strips are provided for cach page of attributes. Further
preferably, at least five attribute strips arc provided for each page of attributes. A system
could be implemented with two or fewer attributes, but other systems may also be used if

there are only one or two attributes.

Preferably, fewer than about ten attribute strips are provided for each page of attributes. If
more than about ten attributes are provided for each page of attributes, the user interface for

viewing, managing and filtering thc data may become cumbersome.

Preferably, 8 or fewer attribute strips are provided for each page of attributes. Displaying 8 or
fewer attribute strips may allow the system to be coded cfficiently, since up to 8 bits of
information relating to binary attributes may be stored in a byte of data. If 7 attribute strips

are provided, the 8" bit of data may be used, for cxample as a parity bit.

In a preferred embodiment, seven attribute strips may be provided for each page of attributes.
Preferably, the seven attribute strips arc coloured in a rainbow of colours (red, orange,
yellow, green, blue, indigo, violct). It has been found that seven attribute strips per page is an
optimum number of strips to allow a user to filter the data by selected attributes whilst still
providing a clear interface for a user to link easily the attribute markers relating to each data

element with the attribute names and option indicators.

A further attribute strip may be provided, for cxample in grey, and may be used to indicate

whether a particular data element is available or is installed. The further attribute strip may be
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arranged to remain visible irrespective of which page of attributes has been selected. The
attribute strip may further be used to enable a user to install or uninstall a sclected data
element, for example by a user clicking on the attribute marker section formed by the
intersection of the attribute strip and the data element row. Other functionality may also be
provided by the further attribute strip, or in a separate attribute strip. For example, a
“show/hide” functionality may be provided, which may allow direct filtering of the data
elements by thc user. A user may select the “show/hide” attribute for a data element
positively or negatively to indicate that he wishes either to select an element for further
viewing, perhaps in an expanded or more detailed view, or to select clements that he does not
want to look at further. This may allow a user to positively or negatively select data elements

without having to set up a specific attribute.

Preferably, identifiers of data elements that are not installed are displayed. This may allow a
user to view and filter a wide range of data elements without taking up significant system
resources by installing every data element. For example, for a font management system, both
installed and uninstalled fonts may be displayced in the list of data elements. This may allow a
user to organise and filter a large collection of fonts, in one embodiment thousands of fonts,
while keeping only a relatively small number of fonts, in one embodiment hundreds of fonts,
installed at any one time. This may provide greater efficiency for the operating system and
may allow the method and system to work within the limits of the computer operating
system. For example, in most systcms, there is a physical limit (imposed by the size of the
Registry) of about 1000 on the number of font files that can be stored at any one time.
Programs within these systems that display fonts generally only display the fonts that are
installed whereas the present method and system may also display uninstalled fonts, which

may provide the user with a greater choice of fonts.

Preferably, each row in the column of rows displays various information pertaining to the
item, wherein the first and second sections of the attribute strips comprise a set of horizontal
differently coloured strips set one abovce the other across the top of the column of rows and
the attribute marker sections comprise a matching set of vertical coloured strips down one or
both sides of the column of rows, and wherein the horizontal and vertical strips enclose the

column of rows, each vertical strip forming a right-angle with its correspondingly coloured
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horizontal strip, together forming a rectangular approximation to a rainbow;

wherein the identifier of a possible attribute for the data elements comprises the name of an
attribute that the data elements may possess and wherein the filter option indicator allows
filtering of the list on the presence or absence of the attributc;

wherein the attribute marker sections comprise the rectangles formed by the intersection of a
vertical coloured strip and a horizontal itcm row;

wherein the method further comprises using this rectangle, where the uscr is allowed to set
the attribute, to accept a mouse click from the user to toggle the attribute on or off for the
data element;

wherein the method further comprises:

allocating a first table separately {rom the data elements to be listed, each element of the first
table to contain an attribute name, a pointer to the coloured strip the name is to appear on,
and a flag indicating whether the attribute has been selected for filtering, and if so whether
positively or negatively;

allocating a second table for storing as many second table elements as there are data elements
to be listed, each second table element containing a pointer to the data element, as well as a
flag for each attribute in the first table showing whether the attribute is on or off;
initialising the first table with attribute names and pointers to colourcd strips;

generating entries in the second table for each data element to be listed;

updating the filtering flags in the first table according to input from the user;

updating the attribute flags in the second table according to input from the user;

displaying the attributes together with the list of data elements or a subset thereof according

to the two tables.

According to a further aspect, therc is provided a font management tool comprising:
means for displaying identifiers associated with a plurality of fonts;

means for displaying attributes of each of the fonts;

means for selecting one or more attributes on which to filter the fonts;

means for filtering the fonts according to the selected attributes;

means for redisplaying the identifiers associated with the filtcred fonts.

Preferably, the font management tool further comprises means for receiving user input to
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create a new attributc and assign the new attribute to selected fonts.

According to a further aspect, there is provided a file management tool comprising: means
for displaying identifiers associated with a plurality of files;

means for displaying attributes of each of the filcs;

means for selecting one or more attributes on which to filter the files;

means for filtering the files according to the selected attributes;

means for redisplaying the identifiers associated with the filtered files.

Prcferably, the file management tool further compriscs means for receiving user input to

create a new attribute and assign the new attribute to selected files.

Preferred features of the method aspect may be applied to the font management tool and file

management tool aspects and corresponding advantages may be provided.

Apparatus and systems for carrying out the methods described herein may further be
provided. In particular, a computer program may be provided comprising instructions for
carrying out a method described herein and computer program products and computer-
readablc means and devices including instructions for carrying out the methods described

herein may further be provided.

Modifications of detail will be apparent to one skilled in the art and may be provided.
Preferred features of one aspect may be applied to other aspects of the invention and may be

provided indepcndently unless otherwise stated.

A description of embodiments of the invention now follows with reference the drawings in
which:

Fig. 1 is a schematic diagram illustrating a screen display and associated tables according to
one embodiment;

Fig. 2 is a flow diagram illustrating a method of generating and operating a system according
to one embodiment;

Fig. 3 is a flow diagram illustrating one embodiment of a method of building an item table
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from available items;

Fig. 4 is a flow diagram illustrating one embodiment of a method of adding an attribute;
Fig. 5 is a flow diagram illustrating one embodiment of a method of removing an attribute;
Fig. 6 is a flow diagram illustrating one embodiment of a method of setting the attribute
option indicator;

Fig. 7 is a flow diagram illustrating one embodiment of a method of setting the items’ “list
me” flags;

Fig. 8 is a flow diagram illustrating one embodiment of a method of processing the attribute
flag;

Fig. 9 is a flow diagram illustrating one embodiment of a method of redrawing the display
area;

Fig. 10 shows the top half of one embodiment of a display showing two sets of strips for
listing attributes and provision for a column of rows for listing items;

Fig. 11 shows the top left-hand corner of one embodiment of a display;

Fig. 12 shows the top right-hand corner of one embodiment of a display; and

Fig. 13 shows one embodiment of a display similar to that of Fig. 10 but adapted to provide

for more than two sets of strips.

One preferred embodiment of the system and method will now be described. The method
comprises threc main elements; a screen display, in this embodiment a specific format of
screen display is used which may be termed the “rainbow interface”, tables, which may be
stored internally in computer memory, and instructions to enable a computer program to

allow a user to operatc the interface by use of the tables.

While the preferred embodiment of the present invention is disclosed in the context of a font
management application, those skilled in the art will appreciate that the principles of the
present invention may be applicd to any list of items for which attributes can be defined. For
example, the data elemcnts may be pages of a website which may have attributes defined, for
example by metatags or by the text or content of the page. Hence one embodiment of the
present invention may be used as a search engine to filter websites with particular attributes
or content. In an alternative embodiment, thc data elements may be used to filter text

elements, for example encyclopaedia articles, newspaper articles or journal articles, which
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may have attributes such as the contents and subject matter, the datc on which the article was
written, the author of the article and the publication in which the article was published. In a
further embodiment, the data elements may comprise filcs on the hard drive of a computer, or
stored on a distributed network. Attributes of such files may include the file type, the date of
creation or modification of the file or an identifier of the creator of the file. Further
applications of the system described herein in relation to the font management application are

obvious to one skilled in the art.

Referring now to Fig. 1, which illustrates one embodiment of a screen display for a font
management application, the relationship between the various screen areas of the ‘rainbow
interface' and the underlying internal tables is shown. In one embodiment of the system 100,
a screen display 150 is maintained in conjunction with a left attribute table 125, a right

attribute table 130, and an item table 135.

Referring to the screen display 150, the items to be listed, for example data elements such as
fonts, are arranged in the centre of the display in area 180. The items in the list may be
numbered and the total count of items in the list may be displayed. The total count may be
refreshed when the user makes a change to any of the option boxes contained in the

horizontal attribute strips above the list of items 180.

In the present embodiment, the names of the attributes 155 are arranged in horizontal rows,
or attribute strips, across the top of the display, the system-generated attributes in the Icft area
105, and the user-defined attributes in the right area 110. Markers 165 for cach attribute are
displayed in vertical rows in areas 115 and 120. A coloured background strip 106 links each
marker with its attribute (forming a right-angle between them). In a preferred embodiment of
the present invention, these coloured background strips may be arranged to form a
rectangular approximation to a rainbow, which, in this embodiment, is divided into a left half
and a right half. In a preferred embodiment, as shown in Fig. 1, seven attribute strips 106 are
displayed per screen view, although more or fewer strips may be displayed in alternative
embodiments as discussed in more detail below. In order to allow more than seven
system-generated attributes, and more than seven user-defined attributes, each half of the

rainbow may be used to display a plurality of sets of seven attributes, each set being referred
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to as a 'page’. Pages of left rainbow may be displayed as required in the present embodiment
by use of the command buttons 145, and the same method with a different set of navigation

buttons may be provided for the right rainbow.

In a preferred embodiment, the uscr may make up his own attributes, each of which may be
displayed on a horizontal coloured strip 175 on the right side of the rainbow along with its
option indicator. In a prcferred embodiment, the user may establish a new attribute by
clicking in a horizontal coloured strip 175 which does not already have an attribute associated
with it. The user may then define a name and properties for the attribute. Preferably, the user
can use the option indicators for the user-defined attributes to search according to these

attributes.

In one embodiment, the user may set any attribute on or off for an item by clicking in a
vertical colourcd strip 170 (on either side of the rainbow) in the rectangle formed by the
intersection of the vertical coloured strip and the horizontal row containing the item he
wishes to affect. If the attribute is currently 'on', signified by a marker being shown in the
rectangle, it will be toggled to 'off', and vice-versa. Hence in the present embodiment, each
rectangle formed by the intersection of a vertical coloured strip and a horizontal item row
thus effectively becomes an individual 'control button', allowing attributes to be set on or off,

for example with a single mouse click.

Referring now to the relationship between the screen display areas and the internal tables, the
attribute names 155 from each page of the left rainbow may be stored internally in one
element of the Left Attribute table 125, and those from cach page of the right rainbow may be
stored in one element of the Right Attributc table 130. In the present embodiment, cach
element of these tables contains seven occurrences of attribute information. Each of these
occurrences may contain at least a text field, in which is stored an attribute name, and also an
option flag which is an internal representation of the attribute's option indicator 160. The
position of the attribute name and option flag within these seven occurrences may be
arranged to equate to the position of these items on the rainbow. For example, an attribute in
the first occurrence may appear in the first (for example, a red) coloured strip. An empty

attribute name field in any of the seven occurrences may be used to indicate that no attribute



10

15

20

-16 -

should be displayed on the respective coloured strip. By the use of such empty fields,
attributes may be 'grouped' as desired; for example a rainbow page might display the three
attributes 'Narrow', 'Medium', 'Wide', followed by an empty row, followed by the three
attributes 'Light', 'Medium', 'Heavy'.

In the present embodiment, another table, the Ttem table' 135, 1s used to hold information
about, and a pointer to, the items in the list. One element of this table may hold information
relating to one item, including all 'left rainbow" attribute flags and all 'right rainbow" attribute
flags. In the preferred embodiment of the present invention, each entry in the Item table

contains 4 fields of significance to the invention, which arc as follows:

A pointer to the item The path and file name of the font file.

'Left rainbow' attribute | As many sets of 7 1-bit attribute flags as there are allocated

flags pages of left rainbow.

'Right rainbow" attribute | As many sets of 7 1-bit attribute flags as there are allocated

flags pages of right rainbow.

A 'list me' indicator A Boolean value to indicate whether the item should be listed
according to the option indicator settings and the item's

attribute settings.

In addition to the four ficlds listed above, several extra fields may be stored which may hold
copies of various pieces of information relating to each font. These fields may be uscd to

increase the speed of filtering by saving file accesses.

Use of this item table to 'drive’ the display of the list on screen, as well as storing thc attribute
flags, may allow for faster filtering and scrolling than would be obtained if the program had
to traverse the items themselves, as the item pointers stored in the table allow the program to

access the items directly (for example, font files) without having to search for them.



10

15

20

25

30

-17 -

A method of managing and filtering the data elements according to one embodiment will now

be described in more detail with reference to Figs. 2 to 9.

Referring now to Fig. 2, the drawing shows one embodiment of high-level logic which may
be implemented in a program according to the invention. According to a preferable
cmbodiment, an internal table of items may be maintained separatcly from the items
themselves and, if the system is implemented in this way, the program should first check,
when it is started up, that this table exists 200.01. For example, when the program is first run
after being installed, the table of items will not have been created yet. If it does not exist,
control may pass to process 210 by which available items may be scanned and the table
created. In a preferred embodiment, this process may also be invoked by the user, for
cxample when new font files are loaded onto the hard drive, in which case the table can be

updated to show these new files.

Once the normal program initialisation is done (200.02 and process 260), control may pass to
item 200.03 to wait for a user command. A user may scroll the list of items in the display up
or down by methods that are well known to view the items.

User actions may be tested for in the present embodiment by items 200.04, 200.05, 200.06,
200.07, 200.12, and 200.16, which are outlined separately below.

200.04 Control may pass to process 220 if a'add new attribute' command is dctected.
200.05 Control may pass to process 230 if a 'remove attribute’ command is detected.
200.06 Processes 240, 250, and 260 may be invoked if a user clicks in an attributc

option indicator 160.

200.07 If the user clicks in a vertical colour bar 170 then a further test 200.08 may be
performed to see if an attributc has been set up for the colour bar clicked on,
no action being taken if it has not, and the attribute being toggled on or off

(item 200.09) if it has. This 'toggling' process may necessitate a further check
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200.10 to see whether the option indicator relating to this attribute is set, or in
other words whether the user is filtering the list on this attribute. If not, then
the items in the list may remain in place, and the only screen redrawing which
needs to be done is to remove or display the attribute marker in the relevant
vertical colour bar. This may allow the screen redrawing process (and
therefore the response to the user) to be much faster than a complete redraw
of the screen. This feature may be particularly advantageous in the case of the
present font type cmbodiment, where rendering of various lines of text in
different fonts may be very time-consuming. If however the attribute that has
been toggled is being used as a filter, then the item whose attribute has been
reversed must not now appear in the displayed list, and a complete screen

redraw (process 260) may be performed.

This action may allow the user to select a different set of seven attributes for
display (either left or right). The program steps that may be implemented are
200.13 to update the program's internal pointer to the current visible rainbow
page (either left or right in this embodiment), 200.14 to present a new set of
attribute names and option indicators, and 200.15 to present a ncw set of
attribute markers. In the present embodiment, this action does not change the

actual item information listed in area 180.

Because the item table (containing pointers to the items) may be held
scparatcly from the items themselves, the table is preferably updated
whenever the items being pointed to change. If this is not done, it is possible
that the program will not be able to resolve a pointer when it comes to display
an item which has been moved or deleted. In the preferred embodiment, if
this happens, a suitable error message may be displayed suggesting that the
user take this option to update the program's table. Process 210 may be
invoked, the screen re-initialiscd, and the program waits for further user input.
In the present embodiment, a command button is provided to allow the user to
take this option so that the list can reflect for example new font files which

are loaded onto the computer's hard drive. The list of the prescnt embodiment
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may cover all font files on a drive.

Referring now to Fig. 3, process 210 may be invoked to build an internal item table from all
available items. In the preferred embodiment, 'all available items' means all font files on a
particular computer disk drive, but it will be appreciated that the scope of this expression
could encompass any group of items which could be repeatedly searched for, and for which
pointers can be established. Other examples might include websites, encyclopaedia articles,
or even all the files on a drive as discussed above. Thesc items could then be organized
according to their attributes in the manner of a relational database, rather than in a hierarchy

of folders as is commonly the way at present.

A test 210.01 may be made to see if the item table exists. In the preferred embodiment, the
table will not exist the first time the program is run afler being installed. If it does exist, it
may be copicd away to a work table before being clearcd down ready to be created afresh.
(210.02 and 210.03). Otherwise, an empty table may be allocated 210.04. In the preferred
embodiment, the table may be created as a C++ Collection, which allows memory to be
dynamically allocated as each new eclement is added. For each new item found, a table
element may be allocated and a pointer to the item written into it (210.06, 210.07 and
210.08). Control may then return to the invoking process when all available items have been
processed (210.05). Each item found may be looked up in the work table created earlicr
210.09. If found, the attribute flags may then be copied from the work table into the newly
created item (210.10 and 210.12), thus preserving the settings of the user attribute flags for
the item, and saving the work of calculating the settings of the system attribute flags. Any
additional information may also be copied 210.14. If the item was not found in the work
table, then the program-defined attribute flags may be calculated 210.11, the user attributc
flags set to 'off 210.13, and any additional information set up 210.15. Once all other table
items are in place, the item's 'list me' flag may be calculated by process 250 and the next

available item may be sought.

Turning to Fig. 4, one embodiment of a process for adding a user-defined attribute 220 will
now be described. The required location, for example the colour bar and rainbow page may

be obtained by user input 220.01 and a required attribute name may also be obtained from a
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user 220.02. The attribute name may then be written into the requested location in the left or

right attribute table 220.03.

Referring to Fig. 5, a process for removing an attribute will now be described. The attribute
name and option flag may be cleared from the left or right attribute table 230.01 and the
relevant attribute flag may be set to “‘off” for all items in the table 230.02.

Fig. 6 describes one embodiment of a process 240 which may be invoked to set the attribute
option indicator. The process is the one adopted by a preferred embodiment, and altcrnative
methods will be apparent to one skilled in the art. The general object may be to provide a
mechanism by which an option indicator can be set either positively (to specify that items
listed must possess the attribute concerned) or negatively (to specify that items listed must
not possess the attribute). The preferrcd embodiment uses a left mousc click to set the option
positively if it was clear, or else to clear it if it was already set. A right mouse click may be

used to set the option negatively, whether the option was clear or already set positively.

Referring now to Fig. 7 and Fig. 8, which may be read together, the process 250 and its
sub-process 251 may be invoked to set the table items' 'list me' flags. This may be done by
comparing each attribute's option flag with its respective flag sctting in each item. In more
detail, to set an item’s “list me” flag 250, the item may be obtained from the item table
250.01 and the item’s “list me” flag may be initialised to a default position of “Y”, indicating
that the item should be listed. Attribute flags for the items may be successively obtained
250.04, 250.05 and each attribute flag may be processed 251 to determine whether that
attribute has been selected for positive or negative filtering. Based on this processing 251,
the “list me” flag of the item may be left as “Y” or may be set to “N” to indicate that thc item

should not be listed.

Turning to Fig. 8, an example of a method of processing the attribute flags (corresponding to
process 251 of Fig. 7) will now be described in more detail. The option flag for cach attribute
may be retrieved from the left or right attribute table 251.01 and the process may determine
whether the option flag is blank 251.02. If it is blank, the user is not filtering on this attribute

and a further attribute flag may be retrieved. 1f the option flag is not blank, then the process
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determines whether the option flag is positive (“Y”’) 251.03, if it is positive, then, according
to the present embodiment, listed items or elements must have this attributc. If the attribute
flag for a particular element 251.04 is on, the “list me” indicator should bc left in the default
“Y” position or set to this position. If the attribute flag is not on, then the “list me” indicator
should be set to false 251.05. Returning to process 251.03, if the option flag is not positive
and not blank, then it must be negative. The process determincs whether an attribute flag is
on for a particular clement 251.06. If the attribute flag is not on, the “list me” indicator
remains at its default “Y” value, if the attribute flag is on, the “list me” indicator is set to

false 251.07.

Referring now to Fig. 9, process 260 may be invoked to perform a complete redraw of the
screen display, which comprises, in this embodiment, the horizontal coloured strips at the
top, the vertical coloured strips at each side, and the items themselves in the middle. In some
embodiments, the screen may not be entirely redrawn, for example elements such as the

horizontal coloured strips at the top may not be redrawn.

The screen display area may be cleared 260.01 and the current page numbers (n) for the left
and right attribute bars (Sec Fig. 1, 140) may be set 260.02, 260.04. The horizontal sections
of the left attribute bars may be drawn with reference to the nth elements of the left attribute
table. Successive items or elements may then be obtained from the item table 260.07 and the
process may determine whether the item’s “list me” indicator is set to positive (“Y”) 260.08.
In the present embodiment, if the “list me” indicator is not positive, then the item is not
displayed. If the “list me” indicator is positive, then the item is displayed and the vertical
colour bars and attributc markers for that data element may be displayed with reference to the
attribute information in the item table 260.09. The font file may be accessed using a pointer
or link in the item table 260.10. If the font file is not found, the file name may be displayed
with an error message 260.12. If the font file is found, the process may determine whether the
font has been installed 260.13. If the font has been installed, a sample text may be rendered in
that font 260.15 and may be displayed to the user. If the font file has not been installed, font
file may be installed temporarily 260.14 and sample text may be rendered in the font 260.16.
The font file may then be uninstalled from the system 260.17. This may allow uninstalled

fonts to be displayed. In an alternative embodiment, an error message may be displayed to
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the user if the font has not been installed. The right vertical colour bars and the attribute
markers may then be displayed with reference to the item table information 260.18. The
process may finally check whether the screen display area is full 260.19 and may continue to

process items or elements of data until it is full.

A description of one embodiment of a display layout which may be produced by the system
described herein is now provided. This description is not intended to be limiting and

alternative layouts and may be implemented.

A method of correlating a list of items and a list of their attributes is described herein and
may comprise:

a) displaying the list of items as a column of rows, each row displaying the name of an item
in the list of items,

b) displaying to the side of the column a set of vertical strips extending the length of the
column, each strip being associated with a different attributc of the list of attributes, and
¢) displaying markers in the strips at selected positions where the strips cross rows, said
positions being selected in accordance with whether the item named in the crossed row has
(or alternatively has not) the attribute associated with that strip. Each strip of the set of strips

may be displayed in a distinctive colour, for cxample the colours of the rainbow.

The strips may extend beyond the column of rows of items and have horizontal extcnsions
themselves forming a column of rows, each row displaying the name of an attribute in the list

of attributes.

A first set of strips may extend along one side of the column of rows displaying the names of
the list of items and a second set of strips each strip of which is associated with a different
attribute of a further list of attributes may cxtend along the other side of the said column of
rows. The strips of the second set of strips may extend beyond the column of rows of items
and may have horizontal extensions themselves forming a second column of rows, cach row

may display the name of an attribute in the further list of attributes.

A plurality of alternative sets of strips may be made available and selection means may then
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be displayed for selecting any one set of said alternative sets for display.

Display means for carrying out the method described above may also be provided and are

described herein.

Referring to Fig. 10, the five main areas ol onc non-limiting embodiment of a display, the
respective areas being referenced 1, 2, 3, 4 and 5. Areas 1, 2, 3 and 4 are each made up of
seven strips in the colours of the rainbow. Arcas 1 and 2 comprise two sets of seven strips
arranged horizontally across the top of the display. Area 1 on the Icft is used to display those
attributes pre-allocated by a computer program. Area 2 on the right is used to display any
attributes created by the user. The third and fourth sets of colour strips 3 and 4 are arranged
beneath the horizontal sets to form a rectangular approximation to a rainbow. These sets of
vertical strips 3 and 4 are used to display markers against each item in a list of items where
an attribute is present, as well as to accept mouse clicks from the user to toggle attributes on
and off. The fifth area 5 is placed inside the approximate rainbow formed by areas 1 to 4.
Area 5 contains a column of rows in which the names of a list of items are placed. In the

example considered the items comprise fonts and their names are displayed row by row.

The names 10 of the attributes of fonts are displayed on the horizontal colour strips in the top
of the display, e.g. in the right part of display area 1 and/or in the left part of display area 2
(Fig. 10). Alongside each attribute name is an option box 11 inside which the user can click
to filter the list of items having that attribute, either negatively or positively. For examplc a
left mouse click would select only font names possessing the attribute, and a right mouse
click would select only font names not possessing the attribute. Option box 11 displays any
current selection status 14, for example a tick for positive sclection or a cross for negative
selection. In order to toggle an attribute on or off the user clicks in the rectangle 13 formed

by the intersection of the appropriate vertical colour strip and the horizontal item display.

To create a new attribute, a user clicks inside a horizontal colour strip 20 shown in Fig. 12
which is currently empty. The program then prompts the user for the attribute name, and
displays it alongside an option box. Such an option box would be similar to the option boxes

11 shown in Fig.11.
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If more than seven attributes are required to be shown on each side of the screen, further scts
of seven attributes can be set up which are displayed on request by the user, for example
clicking on numbered navigation buttons 30. The rainbow strips relating to each set can be

overlaid with a large number 31 for identification.

The particular embodiment(s) hercinbefore described may be varied in construction and

detail, e.g. interchanging (where appropriate or desired) different features of each.
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Claims:

A method of displaying information correlating a list of items and a list of their
attributes comprising:

displaying the list of items as a column of rows, cach row displaying the name of an
item in the list of items;

displaying to the side of the column a set of vertical strips extending the length ofthe
column, each strip being associated with a different attribute of the list of attributes;
and

displaying markers in the strips at selected positions where the strips cross rows, said
positions being selected in accordance with whether the item named in the crossed
row has (or alternatively has not) the attribute associated with that strip;

wherein the strips extend beyond the column of rows of items and have horizontal
extensions themselves forming a column of rows, each row displaying the name of an

attribute in the list of attributes.

A method according to Claim 1 further comprising storing the name of each item in
the list of items and information identifying the attributes of each item;

wherein the horizontal extensions of each attribute strip further displays a filter option
indicator;

and wherein the method further comprises receiving user input to select at least one
filler option, storing the selected filter options and displaying thc or each
corresponding filter option indicator;

filtering the list of items according to the or each filter option selected by the user;
redisplaying the filtered list of items in the column of rows and the associated

markers in the sclected positions of the strips.

A method of managing data elements in a computer system, each data element having
at least one associated attribute, the method comprising:

storing identifiers of each data element and information identifying the attributes of
each data elemcent;

displaying identifiers associated with each of the data elements in a list as a column
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of rows,
displaying a set of attribute strips extending along at least one side of the column of
rows, each attribute strip being associated with a possible attribute for the data
element, wherein each attribute strip has a first section containing an identifier of a
possible attribute of a data element, a second section comprising a filter option
indicator and wherein each attribute strip further comprises attribute marker sections
for each data element;
displaying a marker in the attribute marker section of each attribute strip if the data
element possesses the attribute associated with that attribute strip based on the stored
data;
receiving user input to select at least one filter option;
storing the selected filter options and displaying the or each corresponding filter
option indicator;
filtering the data elements according to the or each filter option selected by the user;
redisplaying the filtered data elements in the column of rows and the associated

markers in the attributc marker section of cach attribute strip.

A method according to any preceding claim wherein at least onc attribute is

predefined by the system.

A method according to any preceding claim wherein at least one attribute is defined

by the user.

A method according to any of Claims 3 to 5 wherein data elements can be filtered on

the presence or on the absence of a selected attribute.

A method according to any of Claims 3 to 6 wherein the data elements can be filtered

using a combination of positively or negatively selected attributes.

A method according to any of Claims 3 to 7 further comprising storing information

indicating whether each data element possesses each attribute.
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A method according to any of Claims 3 to 8 wherein the attribute marker sections of

the attribute strips are provided at the intersection between each attribute strip and

each row in the column of rows.

A method according to any of Claims 3 to 9 further comprising allowing a user to

select or deselect an attribute for a data element.

A method according to Claim 10 wherein the attributes can be sclected or desclected
by setting the marker on or off in the attribute marker section at the interscction of the

data element row and the attribute column.

A method according to any of Claims 3 to 11 wherein some attributes are read-only

attributes and are not selectable.

A method according to any of Claims 3 to 12 further comprising storing a first table
separately from the data elements, wherein the table comprises an identifier of each
attribute and a filtering flag indicating whether the attribute has been selected for

filtering.

A method according to Claim 13 wherein the flag indicates whether the attribute has

been selected for filtering on the presence or on the absence of the attribute.

A method according to any of Claims 3 to 14 further comprising providing a sccond
table for storing information associated with the data elements wherein the table
comprises a pointer to each dala element and an attribute flag for each attribute in the

first table showing whether the attribute is on or off.

A method according to any of Claims 13 to 15 further comprising initialising the first

table with attribute identifiers.

A method according to any of Claims 15 to 16 further comprising generating entries

in the second table for each data element.
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A method according to any of Claims 13 to 17 further comprising updating the

filtering flags in the first table according to input from the user.

A mcthod according to any of Claims 15 to 18 further comprising updating the

attribute flags in the second table according to input from thc user.

A method according to any of Claims 3 to 19 wherein the identifiers of each data

element further comprise an indication of the data content of each data element.

A method according to any of Claims 3 to 20 wherein the attribute strips are arranged

vertically down at least one side of the column of rows.

A method according to any of Claims 3 to 21 wherein the attribute strips have
horizontal extensions, a plurality of the horizontal extensions forming a second
column of rows, wherein the horizontal extension of each attribute strip includes the
first section containing the attribute identifier and the second section containing the

filter option indicator.

A method according to any of Claims 3 to 22 whercin each attribute strip is mutually

visibly distinct.

A method according to Claim 23 wherein a plurality of attribute strips are displayed

in a rainbow of colours.

A method according to any of Claims 3 to 24 wherein a first set of attribute strips
extend along one side of the column of rows and a second set of attribute strips

extend along the other sidc of the column of rows.

A method according to any of Claims 3 to 25 wherein the attribute strips have
horizontal extensions, a plurality of the horizontal extensions forming a further

column of rows above the column of rows containing the identifiers associated with
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the data clements.

A method according to any of Claims 25 to 26 wherein the first set of attribute strips

are associated with predefined attributes.

A method according to any of Claims 25 to 27 whercin the second set of attribute

strips arc associated with user-defined attributes.

A method according to any of Claims 3 to 28 further comprising providing a plurality
of sets of attribute strips associated with a plurality of scts of attributes and providing

selection means for a uscr to select one or more sets of attribute strips to be displayed.

A method according to Claim 29 wherein at least three attribute strips are provided

for cach page of attributes.

A method according to Claim 29 wherein at least five attribute strips are provided for

each page of attributes.

A method according to any of Claims 29 to 31 wherein fewer than about ten attribute

strips are provided for each page of attributes.

A method according to any of Claims 29 to 32 wherein seven attribute strips are

provided for each page of attributes.

A method according to Claim 33 wherein the seven attribute strips are coloured in a

rainbow of colours.

A method according to any of Claims 3 to 34 further comprising receiving user input

to creatc a new attribute and assign the new attribute to selected data elements.

A method according to any of Claims 3 to 35 wherein identifiers of data elements that

are not installed are displayed.
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A method according to any of Claims 3 to 36 wherein each row in the column of
rows displays various information pertaining to the item, wherein the first and second
sections of the attribute strips comprise a set of horizontal differently coloured strips
set one above the other across the top of the column of rows and the attributc marker
sections comprisc a matching set of vertical coloured strips down one or both sides of
the column of rows, and wherein the horizontal and vertical strips enclose the column
of rows, each vertical strip forming a right-angle with its correspondingly coloured
horizontal strip, together forming a rectangular approximation to a rainbow;
wherein the identifier of a possible attribute for the data elements comprises the name
of an attribute that the data elements may possess and wherein the filter option
indicator allows filtering of the list on the presence or absence of the attribute;
wherein the attribute marker sections comprise the rectangles formed by the
intersection of a vertical coloured strip and a horizontal item row;

wherein the method further comprises using this rectangle, where the user is allowed
to set the attribute, to accept a mouse click from the user to toggle the attribute on or
off for the data elcment;

wherein the mcthod further comprises:

allocating a first table scparately from the data elements to be listed, each element of
the first table to contain an attribute name and a flag indicating whether the attribute
has been selected for filtering, and if so whether positively or negatively;
allocating a second table for storing as many second table elements as there are data
elements to be listed, each second tablc element containing a pointer to the data
clement, as well as a flag for each attribute in the first table showing whether the
attribute is on or off;

initialising the first table with attribute names;

generating entrics in the second table for each data element to be listed;

updating the filtering flags in the first table according to input from the user;
updating the attribute flags in the second table according to input from the user;
displaying the attributes together with the list of data elements or a subset thereof

according to the two tables.
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A font management tool comprising:

means for displaying identifiers associated with a plurality of fonts;
means for displaying attributes of each of the fonts;

means for selecting one or more attributes on which to filter the fonts;
means for filtering the fonts according to the selected attributes;

means for redisplaying the identifiers associated with the filtered fonts.

A font management tool according to Claim 38 further comprising means for
receiving user input to create a new attribute and assign the new attribute to selected

fonts.

A file management tool comprising:

means for displaying identifiers associated with a plurality of files;
means for displaying attributes of each of the files;

means for selecting one or more attributes on which to filter the files;
means for filtering the files according to the selected attributes;

means for redisplaying the identifiers associated with the filtered files.

A file management tool according to Claim 40 further comprising means for
receiving user input to creatc a new attribute and assign the ncw attribute to selected

files.

A method in a computer system for displaying a filterable list of items, the method
comprising;:

displaying the list of ilems as a column of rows, each row displaying various
information pertaining to the item, this column being enclosed by a sct of horizontal
differently coloured strips set one above the other across the top and a matching set of
vertical coloured strips down one or both sides, each vertical strip forming a right-
angle with its correspondingly coloured horizontal strip, together forming a
rectangular approximation to a rainbow;

displaying in each or some of the horizontal coloured strips the name of an attribute

that the items in the list may possess, as well as an option box to allow filtering of the
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list on the presence or absence of the attribute;

using each rectangle formed by the intersection of a vertical coloured strip and a
horizontal item row to display a marker if the item possesses the attribute shown in
the corresponding horizontal coloured strip;

further using this rectangle, where the user is allowed to set the attribute, to accept a
mouse click from the user to toggle the attribute on or off for the item;

allocating a first table separately from the items to be listed, each element to contain
an attribute name and a flag indicating whether the attribute has been selected for
filtering, and if so whether positively or negatively;

allocating a second table for storing as many elements as there are items to be listed,
each element containing a pointer to the item, as well as a flag for each attribute in
the first table showing whether the attribute is on or off;

initialising the first tablc with attribute names;

generating entries in the second table for each item to be listed;

updating the filtering flags in the first table according to input from the user;
updating the attribute flags in the second table according to input from the user;
displaying the attributes together with the list of items or a subset thereof according to

the two tables.

A computer program or computer program product for carrying out a method

according to any preceding claim.

A system, apparatus or method substantially as described herein or as illustrated in

the accompanying drawings.
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