
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0223311 A1 

Bricklin et al. 

US 20050223311A1 

(43) Pub. Date: Oct. 6, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

(60) 

(51) 
(52) 

HYPERMEDIA AUTHORING AND 
PUBLISHING SYSTEM 

Inventors: Daniel S. Bricklin, Newton, MA (US); 
Peter Levin, Watertown, MA (US); 
Micah Zimring, Boston, MA (US); 
Winslow B. Kelley, Natick, MA (US); 
George Adams, Lincoln, MA (US) 

Correspondence Address: 
THOMAS, KAYDEN, HORSTEMEYER & 
RISLEY, LLP 
100 GALLERIA PARKWAY, NW 
STE 1750 
ATLANTA, GA 30339-5948 (US) 

Assignee: Interland, Inc. 

Appl. No.: 11/144,989 

Filed: Jun. 3, 2005 

Related U.S. Application Data 

Division of application No. 09/764,772, filed on Jan. 
16, 2001, now Pat. No. 6,928,609, which is a con 
tinuation of application No. 08/723,301, filed on Sep. 
30, 1996, now Pat. No. 6,268,851. 

Publication Classification 

Int. Cl. ................................................ G06F 17/00 
U.S. Cl. .......................................................... 715/501.1 

SET LEIA 
SEEIC COUNER 

2410 

DISPLAY 
ARIAIR 

IN CONTENS 
AP NOW 

NCREENT 
LEA 

SELECTION 
COUNTER 

CHANGES 
COFFED 
iO EA 

2 

(57) ABSTRACT 

The present invention comprises a novel System for author 
ing and publishing hypermedia works. The present invention 
includes a Scrollable contents map window in which a 
graphical representation of a hypermedia work is displayed. 
The contents map window contains graphical lexia Symbols 
representing the lexia of the hypermedia work, empty Space, 
and other graphical and text elements. LinkS between lexia 
are not ordinarily displayed. Selecting a lexia Symbol causes 
the corresponding lexia to be displayed in a lexia display 
window. The lexia Symbols representing lexia may be 
arranged in the window in any configuration. Freely mov 
able text labels and other graphical elements may be placed 
anywhere in the contents map window. Additional Special 
purpose graphical elements may be placed in the contents 
map window to create relationships among lexia. In one 
embodiment, a number of different modes of the contents 
map window can be displayed. One mode is a caricature 
mode. In caricature mode, lexia are represented by novel, 
information rich, dynamic lexia Symbols with enhanced 
mnemonic features and visual cues called “caricatures'. The 
mnemonic features and Visual cues of a caricature, together 
with its position with respect to other elements in the 
contents map, provide means for uniquely visually identi 
fying the underlying lexia. One embodiment of the invention 
includes a Search function that allows an author or a reader 
to Search Some or all of the lexia of a work for Specific 
words, phrases, or other items. Such as linkS. Lexia Symbols 
of each lexia containing the Searched for text are highlighted 
in the contents map window. 

2424 

START NOT 
SELECEO 

SECTION 
0 LEIA 

SET NOT 
SELECTED 
IIMERO 
ZERO 

IER 

10 NOT SELECTED 

INCREENT CONFOR 
ENER REaCHED APPEARANCE 

APPEARANCE 2 OF CARICAirE 
OF CARICATIRE 

EA 
SELECTION 
COUNTER CONFOR 

APPEARANCE 
OF CARICARE 
O NOISEECTED 

ER 

  

  

  

  

  

  

  

  

  

    

    

    

  

  

  

  



Patent Application Publication Oct. 6, 2005 Sheet 1 of 21 US 2005/0223311 A1 

120b 1 f(0 

| N. How to use help f sta 
-Contents Bock 

120a Help Basics f40 

Windows Help offers a quick way to find information, such as how to 
perform a particulor task. Within a Help topic, there may be one or 
more links, which you can click to display O new Help topic. 

You con move, resize, maximize, or minimize the Help window, just f 15 
125 like any other window. f30 135 

To return to Contents for How to Use Help, choose the Contents 
button. 
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220a Links 

225 Text, graphics, or ports of grophics that provide links to other 
Help topics or to more information Obout the Current topic. The 
pointer chonges shope whenever it is over O link. If you choose 
O link that is linked to another topic, thot topic will appear in the 
Help window. If you choose a link that is linked to more information, 
the information will Oppear in a pop-up window on top of the main 
Help window. 
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- Overview Overview of the structure of a hypermedio work 1240 Overvie e e St CU?e O permedio wo 1110 

A hypermedia work consists of O number of doto bearing components 
colled lexio. Each lexio generally contains doto that Oddresses a 
discrete topic and is to on extent self-contained. 

Eoch lexia contains one or more links to other lexio that provide doto 
related in some manner to the doto contoined in the lexia. Activoting 
a link, for example by mouse click, Couses the linked lexio to be 
disployed. 
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Overview of the structure of a hypermedia work 

A hypermedia work consists of O number of data bearing components 
called lexia. Each lexia generally contains data that addresses a 
discrete topic and is to an extent self-contoined. 
Each lexio contains one or more links to other lexia that provide data 
related in some manner to the data contoined in the lexia. Activating 

F/G. 72d 620 

27, 1272 
F/G. 75O 

1315 1320 
1274 

1273 

F/G. 75b 
1270 

1355 

1,325 
1365 1310 

FIG. 73c 
1350 

  



Patent Application Publication Oct. 6, 2005 Sheet 10 of 21 US 2005/0223311 A1 

1290 

- Overview Overview of the structure of a hypemedio work 
Eoch lexio contains one or more links to other lexio thot provide doto 
related in some manner to the data contained in the lexia. Activoting 
to link, for example by mouse click, causes the linked lexio to be 

1260 displayed. f 420 

The order in which lexia are displayed depends on the order in 
which links are activoted by a viewer of the hypermedia work. 
Accordingly, hypermedia works do not have a fixed, linear 

1410 structure, but instead have a changing, dynomic structure. 
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225A table link creation element appears as a grid on the contents map 
display window. It creates links between lexio represented by 
lexio symbols placed at the intersections of the grid lines. 1800 

- 2035 
The links created by a table link creation element can have a 
number of embodiments. In one embodiment, links ore created 
between the lexio represented by a lexio symbol placed on on 
intersection point and the lexio represented by the lexio symbols. 
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A lexio may contain almost any kind of data, including text, graphics, 
video, Ond Sound. 
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List of types of links 

-Links 
1521 LOCol Link A link from or to O specific location of a lexia. 

Global Link A link from or to a lexia as a whole. 

1522 Stotic Link A link whose origin and target lexio do not 
chonge with time. 

Dynomic Link A link whose origin and/or target lexia may 
change with time. 
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called lexia. Each lexio generally contains data that addresses a 
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Eoch lexio contains one or more links to other lexio that provide data 
related in some manner to the data contained in the lexia. Activating 
a link, for example by mouse click, couses the linked lexio to be 
displayed. 
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Toble Link Creation Element - Example 1 
A table link creation element Oppears as a grid on the contents map 
display window. It creates links between lexia represented by 
lexio symbols placed at the intersections of the grid lines. 1800 

The links created by O toble link creation element can have a 
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between the lexio represented by a lexio symbol placed on an 
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HYPERMEDIA AUTHORING AND PUBLISHING 
SYSTEM 

CLAIM OF PRIORITY 

0001. This application is a divisional of U.S. utility 
application entitled, “HYPERMEDIA AUTHORING AND 
PUBLISHING SYSTEM,” having Ser. No. 09/764,772, 
filed Jan. 16, 2001, which is a continuation of U.S. utility 
application entitled, “HYPERMEDIA AUTHORING AND 
PUBLISHING SYSTEM”, having Ser. No. 08/723,301, 
filed Sep. 30, 1996, and issued as U.S. Pat. No. 6,268,851 on 
Jul. 1, 2001, all of which are incorporated herein by refer 
ence in their entirety. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to the field of hyper 
media authoring and publishing Systems. 
0004 2. Background Art 
0005 Hypertext and hypermedia refer to electronic docu 
ments or works for display on electronic media Such as 
computer display Screen. Hypermedia works do not have the 
Serial Structure of printed documents in which information is 
presented to a reader in a fixed order. Instead, information is 
presented to a reader in an order interactively determined by 
the reader. 

0006. In a hypermedia work, information is organized 
into individual portions called “lexia”. Lexia can be viewed 
as containers of data. Data contained in lexia may include 
text, graphics, motion video and Sound data. A lexia of a 
hypermedia work may contain one or more embedded links 
to other lexia. An example of a link is a highlighted word of 
text. Selecting the highlighted word, for example using a 
mouse, initiates display of the lexia to which the highlighted 
word is linked. This lexia may contain additional links, both 
back to the previous lexia and/or to other lexia or docu 
mentS. 

0007 One common use of hypermedia is in computer 
Software help files. FIG. 1 is an illustration of an example 
lexia from a help file such as that used in the Microsoft 
WindowsTM operating system. As shown in FIG. 1, lexia 
100 includes a title bar 110, a text window 115, and a button 
bar 140. Title bar 100 contains the title of the lexia. For lexia 
100, the title is “How to Use Help.” Text window 115 
contains the data for lexia 100, which in this case is text data 
describing the basic operations of Windows Help. Text 
window 115 also contains a number of link activation areas 
that provide links to other lexia. These link activation areas, 
designated items 125, 130 and 135 in FIG. 1, are indicated 
in text window 115 by bold facing and underlining of the 
words that constitute the links. Link activation area 125 
consists of the word “links'. Link activation area 130 
consists of the word "maximize'. Link activation area 135 
consists of the word “minimize.” Link activation areas 125, 
130 and 135 link particular locations of lexia 100 to other 
lexia. 

0008 Button bar 140 contains a number of additional link 
activation areas in the form of buttons 120a-120b. Button 
120a, labeled “Contents”, provides a link to a table of 
contents lexia. Button 120b, labeled “Back”, provides a link 
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to the previously displayed lexia. Because the previously 
displayed lexia changes according to the path used to get to 
lexia 100, the lexia linked to by button 120a changes over 
time. The link provided by button 120a is therefore a 
dynamic link that links to different lexia at different times. 
Buttons 120a and 120b link lexia 100 as a whole to other 
lexia. 

0009 FIG. 2 shows the lexia that is opened by activating 
link activation area 125 (i.e. the word “links”) of lexia 100. 
As shown in FIG. 2, lexia 200 contains a glossary entry for 
the term “Links”. Like lexia 100 of FIG. 1, lexia 200 
includes a data window 210, a title bar 215, and link 
activation buttons 220a and 220b. Lexia 200 also contains 
link activation areas 225 and 230 comprising the words 
“Help topics” and “pointer”, respectively. 
0010. The complex, dynamic inter-linked nature of a 
hypermedia work makes it difficult for both authors and 
readers to form an accurate and meaningful picture of the 
hypermedia work as a whole. Prior art hypermedia authoring 
and publishing (or reading) systems have attempted to 
provide graphical representations of hypermedia works by 
focusing on ways to show links between lexia. 
0011. One prior art graphical depiction of a hypermedia 
work is illustrated in FIG. 3. As shown in FIG. 3, this prior 
art System depicts each lexia as the target of incoming links 
and the source of outgoing links. In the example of FIG. 3, 
the hypermedia work consists of ten lexia, represented by 
boxes labeled “Lexia 1 through “Lexia 10”. The hyperme 
dia work is depicted by three repeated columns of the ten 
lexia. In the first column, Lexia 1-10 are identified by 
numbers 301-310, in the second column by numbers 311 
320, and in the third column by numbers 321-330. A link 
from one lexia to another is shown as an arrow from the 
Source lexia to the target lexia. The Second column shows all 
incoming and outgoing links for each lexia. For example, 
Lexia 2 has incoming links from Lexias 1, 3, and 6. 
Accordingly, each of Lexias 1, 3 and 6 contain a link to 
Lexia 2. Lexia 2 is shown as having outgoing links to Lexias 
1, 5 and 9. Accordingly, Lexia 2 contains links to Lexias 1, 
5 and 9. FIG. 5 is an alternative view of the prior art 
representation of FIG. 3 showing only the incoming and 
outgoing links for Lexia 2. 
0012. The hypermedia work illustrated in FIG. 3 consists 
of only ten lexia. Even with this small number of lexia, FIG. 
3 is confusing and complex. As a result, it does not provide 
a meaningful overview of the Structure and content of the 
underlying hypermedia work. For a typical work containing 
several times the number of lexia shown in FIG. 3, the 
graphical representation of FIG. 3 is even leSS Satisfactory. 
0013 Another prior art method for graphically represent 
ing a hypermedia work is shown in FIG. 4. FIG. 4 shows 
the same hypermedia work shown in FIG. 3. In the repre 
sentation shown in FIG. 4, Lexia 1-10 are located at 
movable locations in window 400. Links between lexia are 
shown as arrows from the Source lexia to the target lexia. 
The position of each lexia can be changed by the user, for 
example by dragging with a mouse. As a lexia moves, the 
arrows indicating links remain attached. AS is evident from 
FIG. 4, this representation of a hypermedia work also fails 
to provide an easily understandable overview of the hyper 
media work as a whole. 

0014) Authoring a hypermedia work involves creating 
each lexia to be included in the work and connecting the 
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lexia with appropriate links. A variety of methods for 
creating and linking lexia are provided in the prior art. 
0015 U.S. Pat. No. 4,982,244 discloses a hypertext cre 
ation System in which lexia are displayed in the form of 
cards containing text. A first, blank card is created by 
activating the appropriate menu command. The blank card is 
supplied with an “autolink” button. Selecting the autolink 
button creates a Second card automatically linked to the first, 
and also creates a link activation button on the first card. By 
choosing an appropriate menu command, the Second card 
may also be provided with an autolink button allowing the 
creation of further links. 

0016. Another prior art hypertext creation system is the 
“StorySpace” Software program from Eastgate Systems, Inc. 
In StorySpace, lexia called “writing Spaces are displayed as 
boxes on a computer display Screen. A link from one writing 
Space to another is created by Selecting the Source writing 
Space, Selecting an appropriate menu command, and Select 
ing the target writing Space. The link can be changed to a 
link from or to a particular location in a lexia by Selecting 
either the Source or target writing Space, choosing an edit 
link menu command, and identifying particular text in the 
Writing Space as the beginning or end of the link, as 
appropriate. 
0017 Prior art hypermedia authoring and publishing sys 
tems, though providing basic mechanisms for creating and 
displaying links between lexia, fail to provide an easy to use 
authoring and reading environment that allows authors to 
easily create and organize and readers to easily navigate and 
comprehend a hypermedia work. 

SUMMARY OF THE INVENTION 

0.018. The present invention comprises a novel system for 
authoring and publishing hypermedia works, including 
hypertext documents. One feature of one embodiment of the 
present invention is a Scrollable contents map window in 
which a graphical representation of a hypermedia work is 
displayed. In one embodiment, the contents map window is 
displayed across the top portion of a display Screen, while a 
lexia display window is displayed on the display Screen 
below the contents map window. The contents map window 
contains graphical lexia Symbols representing the lexia of 
the hypermedia work, empty Space, and other graphical and 
text elements. LinkS between lexia are not ordinarily dis 
played. Selecting the lexia Symbol causes the corresponding 
lexia to be displayed in the lexia display window. The lexia 
Symbols representing lexia may be arranged in the window 
in any configuration desired by the author, unconstrained by 
the actual Structure of the underlying hypermedia work, and 
may be moved around at will by the author and/or a reader. 
The lexia Symbols may be arranged in any manner that aids 
the author, and/or a reader in organizing and understanding 
the Structure and content of the hypermedia work. Freely 
movable text labels and other graphical entities may be 
placed anywhere in the contents map window to aid in 
creating and/or reading the hypermedia work. In one 
embodiment, the present invention uses the method for 
navigating multiple independent windowed images dis 
closed in U.S. patent application Ser. No. 08/298,215, 
attached hereto as Appendix 1. 
0019. In one embodiment of the invention, additional 
graphical entities may be placed in the window to create 
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relationships among lexia corresponding to lexia Symbols 
that are placed on these additional entities. For example, one 
relation-creating graphical entity is a bar. This bar may be 
placed anywhere in the window at any orientation. By itself, 
it performs no function. However, if lexia Symbols repre 
Senting lexia are placed on the bar, links are created between 
the lexia represented by the lexia Symbols according to the 
relative position of the lexia symbols on the bar. In one 
embodiment, one end of the bar represents a “previous’ 
direction and the other end a “next direction. For any two 
lexia Symbols placed adjacent to each other on the bar, 
“next and “previous” links will be created between the 
underlying lexia. The lexia corresponding to the lexia Sym 
bol placed closer to the “previous' end of the bar will be 
automatically supplied by the invention with a “next' but 
ton. Activating the “next' button from the lexia will bring up 
the lexia represented by the lexia Symbol placed nearer the 
“next end of the bar. Similarly, the lexia represented by the 
lexia symbol placed closer to the “next end will be given a 
“previous” button that links to the lexia represented by the 
lexia symbol closer to the “previous' end. Lexia symbols 
may be moved around on the bar, inserted between other 
lexia symbols on the bar, added or removed from the bar, 
with all the links between the underlying lexia automatically 
updated to correspond to the new arrangement. More com 
plex configurations for the graphical relation-creating entity, 
for example a grid, may be used, creating more complex 
relationships between lexia. 
0020. In one embodiment of the invention, graphical 
elements displayed in the contents map window provide 
"inheritance’ characteristics and properties for lexia Sym 
bols that are disposed on the graphical elements. 
0021. In one embodiment of the invention, a number of 
different modes of the contents map window can be dis 
played. Different types of lexia Symbols are displayed in 
each mode. Each type of lexia Symbol provides a different 
package of information about the underlying lexia. One 
mode is a basic mode that provides a fundamental view of 
the hypermedia work. In this mode, the type of lexia Symbol 
used to represent a lexia is a simple Symbol Such as a bitmap. 
In one embodiment, the symbol used is a colored dot. This 
type of symbol provides little information about the under 
lying lexia other than its relationship to the Structure of the 
work as a whole. A Second mode is a caricature mode. This 
mode provides more detailed information about the lexia in 
the underlying work than provided by the basic mode. In this 
mode, the type of lexia Symbol used to represent a lexia is 
a novel, information rich, dynamic lexia Symbol with 
enhanced mnemonic features and Visual cues called a “cari 
cature'. The mnemonic features and visual cues of a cari 
cature, together with its position with respect to other 
elements in the contents map, provide means for uniquely 
Visually identifying the underlying lexia. 
0022. A caricature is not simply a scaled down image of 
the underlying lexia, but is derived algorithmically from the 
content of the underlying lexia. AS Such, the caricature 
becomes both a distinctive symbol for the lexia and a 
representation that aids an author and/or a reader in associ 
ating lexia content with a particular caricature, and helps an 
author and/or reader remember this association during Sub 
Sequent navigation through a hypermedia work. 
0023 For a lexia that is in the form of a page of text, one 
embodiment of the invention represents the lexia as a 
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caricature of the paragraph Structure of the underlying page. 
The caricature uses groups of horizontal lines to represent 
paragraphs of text. Although the paragraph configuration 
displayed by the caricature corresponds to the paragraph 
configuration on the underlying page, there is no direct 
one-to-one correspondence between the lines displayed by 
the caricature and the lines of text in the lexia. The lines 
displayed on the caricature change dynamically in response 
to changes made to the Structure of the underlying lexia. 

0024. In one embodiment, a caricature contains features 
that provide information about the access history of a lexia. 
0.025 In one embodiment, a caricature for a lexia is 
originally displayed as a Symbol Such as a rectangle with 
Sharply defined corners. AS the lexia corresponding to the 
caricature is repeatedly accessed, either by an author while 
creating a work or by a reader reading the work, the Sharp 
corners of the caricatures are Smoothed. The more the 
underlying lexia is Selected, the more the corners get 
rounded. 

0026. In one embodiment, the color of the caricature also 
provides information about the underlying lexia. The color 
of a caricature Starts off a bright color Such as white or 
yellow. The longer the underlying lexia is not Selected, the 
darker the color of its caricature becomes. Thus it is easy at 
a glance to recognize the most used and least used lexia. 
0.027 Caricatures may include additional visual cues, 
Such as a V-shaped notch along an edge. In one embodiment, 
the position of the notch indicates the relative time, com 
pared to other lexia, when the lexia was created. 
0028 Caricatures may also be provided with random or 
pseudo random features that are not based on any feature of 
the underlying lexia but that are added to a caricature to help 
distinguish the caricature from other caricatures. In one 
embodiment, a V-shaped notch is generated at a randomized 
position along the top edge of the caricature to give the 
caricature a unique appearance. 

0029. In one embodiment of the invention, a new lexia is 
created by moving a pointer to an empty location in the 
contents map window and activating a mouse button. Alexia 
Symbol representing a new lexia is displayed at the indicated 
location, and an initially empty lexia is displayed in the lexia 
display window. If the caricature mode of the contents map 
window is active, the lexia symbol for the new lexia 
displayed in the contents map window is a caricature. An 
editing mode may be activated for the lexia display window. 
In the editing mode, editing tools are provided that allow 
text and graphics and hypermedia links to be added to the 
lexia. AS the content of the lexia is edited, the caricature 
displayed in the contents map window changes to reflect the 
changed content of the lexia. 

0.030. One embodiment of the present invention includes 
a Search function that allows an author or a reader to Search 
Some or all of the lexia of a work for specific words or 
phrases. In one embodiment of the invention, all lexia 
containing the Searched for text are highlighted in the 
contents map window. A reader thus can easily locate and 
access the lexia containing the desired text. 

0031. In one embodiment of the invention, an author may 
elect to provide a viewer of the author's hypermedia work a 
contents map having a different configuration than the 
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contents map used by the author to create the work. In one 
embodiment, the author may designate that certain graphical 
elements contained in the contents map be visible only to the 
author, and not to a viewer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032 FIG. 1 is an illustration of a lexia. 
0033 FIG. 2 is an illustration of a lexia accessed by 
activating a link contained in the lexia of FIG. 1. 
0034 FIG. 3 is an illustration of one prior art graphical 
representation of a hypermedia work. 

0035 FIG. 4 is an illustration of a second prior art 
graphical representation of a hypermedia work. 

0036 FIG. 5 is an alternate illustration of a portion of the 
prior art graphical representation of FIG. 3. 

0037 FIG. 6 is an illustration of a display screen from 
one embodiment of the present invention. 
0038 FIG. 7 is an illustration showing the relative posi 
tion of the contents map window of the embodiment of FIG. 
6 with respect to the contents map as a whole. 
0039 FIG. 8 is an illustration showing how the position 
of the contents map window relative to the contents map 
changes as the Scrolling frame is moved in the embodiment 
of FIG 7. 

0040 FIG. 9 is an illustration of a contents map dis 
played at a “Fit in Window' Zoom level in one embodiment 
of the present invention. 

0041 FIG. 10 is an illustration of a contents map of one 
embodiment of the present invention. 
0042 FIG. 11 is an illustration of a lexia display window 
of one embodiment of the present invention. 
0043 FIG. 12a is an illustration of a display screen for 
one embodiment of the present invention. 

0044 FIG. 12b is an illustration of a display screen for 
one embodiment of the present invention. 

004.5 FIG. 12c is an illustration of a display screen for 
one embodiment of the present invention. 

0046 FIG. 12d is an illustration of a display screen for 
one embodiment of the present invention showing a carica 
ture symbol. 

0047 FIG. 13a is an illustration of one embodiment of a 
caricature Symbol. 

0048 FIG. 13b is an illustration of a second embodiment 
of a caricature Symbol. 

0049 FIG. 13c is an illustration of a third embodiment of 
a caricature Symbol. 

0050 FIG. 14 is an illustration of a display screen for one 
embodiment of the present invention showing dynamic 
features of a caricature. 

0051 FIG. 15a is an illustration of a display screen for 
one embodiment of the present invention showing a lexia 
and a corresponding caricature Symbol. 
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0.052 FIG. 15b is-an illustration of a display screen for 
one embodiment of the present invention showing a lexia 
and a corresponding caricature Symbol. 
0.053 FIG. 16a is an illustration of caricatures of one 
embodiment of the present invention. 
0054 FIG. 16b is an illustration of caricatures of one 
embodiment of the present invention. 
0055 FIG. 16c is an illustration of caricatures of one 
embodiment of the present invention. 
0056 FIG. 16d is an illustration of caricatures of one 
embodiment of the present invention. 
0057 FIG. 17a is an illustration of a display screen 
showing how the contents map window can be used to 
organize and create links between lexia in one embodiment 
of the present invention. 
0.058 FIG. 17b is an illustration of a display screen 
showing how the contents map window can be used to 
organize and create links between lexia in one embodiment 
of the present invention. 
0059 FIG. 18a is an illustration of a display screen 
during the creation of a hypermedia work for one embodi 
ment of the present invention. 
0060 FIG. 18b is an illustration of the display screen of 
FIG. 18a after lexia symbols have been placed on a link 
creation element according to one embodiment of the 
present invention. 
0061 FIG. 18c is an illustration of the display screen of 
an embodiment of the present invention in which ordered 
links created by an ordered link creation element are in the 
form of ordered lists. 

0.062 FIG. 18d is an illustration of the display screen of 
an embodiment of the present invention including a hierar 
chical link creation element. 

0063 FIG. 18e is an illustration of the display screen of 
one embodiment of the present invention including a special 
purpose formatting element 
0.064 FIG. 18f shows an example of a link from a lexia 
to a special purpose element in one embodiment of the 
present invention. 
0065 FIG. 19a shows a table link creation element of 
one embodiment of the present invention. 
0.066 FIG. 19b shows a table link creation element of 
one embodiment of the present invention. 
0067 FIG. 20 illustrates a search function provided by 
one embodiment of the present invention. 
0068 FIG. 21 is an example of a computer system that 
can be used to implement the present invention. 
0069 FIG. 22 shows a multi-tiered navigation window 
of one embodiment of the present invention. 
0070 FIG. 23 is a block diagram of the process used to 
create a new lexia in one embodiment of the present inven 
tion. 

0071 FIG. 24 is a block diagram of the process used to 
display a caricature in one embodiment of the present 
invention. 
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0072 FIG. 25 is a block diagram of the process used to 
conform a caricature to changes to the underlying lexia in 
one embodiment of the present invention. 
0073 FIG. 26 is a block diagram of the process used to 
modify links in response to changes to a link creation 
element in one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0074. In the following description, numerous specific 
details are Set forth in order to provide a thorough under 
Standing of the present invention. It will be apparent to one 
skilled in the art, however, that the present invention may be 
practiced without these specific details. In other instances, 
well-known features have not been described in detail in 
order not to unnecessarily obscure the present invention. 
0075 FIG. 6 is an illustration of a display screen dis 
played by one embodiment of the present invention on a 
display device Such as a computer monitor. The embodiment 
of FIG. 6 operates on a computer system using a Win 
dowsTM operating system from Microsoft Corporation. As 
shown in FIG. 6, in this embodiment, the display screen 600 
includes a contents map window 610 and a lexia display 
window 620. In the configuration shown in FIG. 6, contents 
map window 610 and lexia display window 620 are arranged 
in a “tiled” configuration with contents map window 610 
taking up approximately the top two-fifths of display Screen 
600 and lexia display window 620 taking up approximately 
the bottom three fifths of display screen 600. However, 
contents map window 610 and lexia display window 620 
may be sized and positioned differently, and may overlap, as 
is well known in the art 

0076. In the embodiment of FIG. 6, contents map win 
dow 610 shows a portion of a contents map that graphically 
displays the lexia of a hypermedia work. Contents map 
window 610 is scrolled using scrolling frame 640 of navi 
gation window 630 using the method disclosed in U.S. 
patent application Ser. No. 08/298,215 for “Method for 
Navigating Multiple Independent Windowed Images”, a 
copy of which is attached hereto as Appendix 1. AS shown 
in FIG. 7, the relative position of scrolling frame 640 with 
respect to navigation window 630 is the same as the relative 
position of contents map window 610 with respect to the 
entire contents map 710, shown in outline in FIG. 7. 
Dragging Scrolling frame 640 relative to navigation window 
630, for example using a mouse, causes contents map 
window 610 to move with respect to contents map 710 in the 
Same manner as Scrolling frame 640 is moved relative to 
navigation window 630. For example, dragging Scrolling 
frame 640 so that it is positioned at the lower left corner of 
navigation window 630 causes contents map window 610 to 
scroll so that it is positioned at the lower left comer of 
contents map 710. The resulting configuration is shown in 
FIG 8. 

0077. In one embodiment of the present invention, the 
Zoom level of contents map window 610 can be changed as 
is well known in the art such that the scale of the portion of 
the contents map 710 shown in contents map window 610 
can be varied. In one embodiment, the Zoom levels include 
a “Fit in Window” level in which all of contents map 710 is 
displayed in contents map window 610. FIG. 9 shows an 
embodiment in which the contents map 710 is displayed in 
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contents map window at a “Fit in Window' Zoom level. As 
shown in FIG. 9, if all of the contents map 710 is displayed 
in contents map window 610, navigation window 630 and 
scroll frame 640 are not displayed. 

0078 FIG. 10 shows a contents map 1000 of one 
embodiment of the present invention. Depending on the 
Zoom level selected for contents map window 610, all or part 
of contents map 1000 may be displayed in contents map 
window 610 at one time. 

0079 Contents map 1000 of FIG. 10 displays a newly 
created hypermedia work that does not yet contain any lexia. 
At this stage, contents map 1000 consists of a background 
image. In the embodiment of FIG. 10, this background 
image consists of a single color background 1010 with 
different colored grid lines creating an image of boxes 
1020a-1020d at the left end of contents map 1000. In other 
embodiments, the background image may consist of any 
combination of pictures, drawings, text, and any other 
graphic elements. The contents map may be provided with 
an alignment grid with a Selectable "Snap-to” capability to 
assist in the placement and alignment of graphical elements 
placed on the contents map. 

0080. In the embodiment of FIG. 10, boxes 1020a-1020d 
do not provide any functionality other than providing visu 
ally distinguishable areas on background 1010. These dis 
tinguishable areas may be used by an author for organizing 
lexia into different author-defined groups during the creation 
of a hypermedia work. In other embodiments, means other 
than lines and boxes (including, without limitation, other 
geometric shapes or distinctive colors, borders, backgrounds 
or designs) may be used to visually distinguish specific areas 
from other areas of background 1010. 

0081 FIG. 11 illustrates a lexia display window 1100 of 
one embodiment of the present invention. Lexia display 
window 1100 is used to display the contents of a lexia when 
a lexia is being edited or read. In one embodiment of the 
invention, lexia display window 1100 provides different 
functionality in an editing mode than in a viewing mode. 

0082. As shown in FIG. 11, lexia display window 1100 
includes a title bar 1120, a summary window 1110, and a 
main lexia display area 1130. Lexia display window 1100 is 
shown in FIG. 11 in a state in which no lexia is being 
displayed. If a lexia were being displayed, title bar 1120 
would display the title and Summary window 1110 a brief 
Summary of the lexia being displayed. The content of the 
lexia would be displayed in main lexia display area 1130. 

0083 FIGS. 12a and 12b illustrate the creation of a new 
lexia in one embodiment of the present invention. AS shown 
in FIG.12a, in this embodiment, a new lexia may be created 
by moving a cursor 1210 to a desired location in contents 
map window 610, for example by means of a mouse, and 
entering an appropriate keyboard command or clicking a 
mouse button. In response to clicking a mouse in contents 
map window 610, an initially empty lexia is created as 
shown in FIG. 12b. Lexia symbols 1220 and 1230 repre 
Senting the newly created lexia appear in contents map 
window 610 and navigation window 630, respectively, at the 
location corresponding to the position at which the mouse 
button was clicked. In the embodiment shown in FIG. 12b, 
lexia symbols 1220 and 1230 are basic symbols in the forms 
of dots. Dot 1230 in navigation window 630 is smaller than 
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dot 1220 in contents map window 610. In addition, a title 
1240 for the newly created lexia is displayed in title window 
1120, and the contents of the newly created lexia is dis 
played in main lexia display area 1130. In this embodiment, 
a user changeable default title is initially provided for a 
newly created lexia. In this example, the default title is “1st 
Created Lexia, and the newly created lexia is empty. 
Accordingly, no contents is shown initially in main lexia 
display area 1130. 

0084 FIG. 23 is a block diagram of the process used to 
create a new lexia in one embodiment of the present inven 
tion. As shown in FIG. 23, at block 2310, a contents map 
window, a navigation window, and a lexia display window 
are displayed on a display Screen Such as a computer 
monitor. A notification is received at block 2315 that a user 
has initiated a lexia create command, for example by click 
ing a mouse button. The cursor position at the time the 
command was given is also received. Lexia Symbols for a 
new lexia, including a lexia Symbol for the contents map 
window and a lexia Symbol for the navigation window, are 
generated at block 2320. These lexia symbols are displayed 
at positions corresponding to the cursor position received at 
block 2315 in the contents map window and the navigation 
window, respectively, at block 2325. A Storage Space for the 
new lexia is created at block 2330, and a default title, Such 
as "2nd Created Lexia”, is assigned to the new lexia at block 
2335. The new lexia is displayed in the lexia display window 
at block 2340. 

0085. In one embodiment of the invention, lexia display 
window 1100 has an edit mode and a viewing mode. When 
the edit mode is active, a number of word processing tools, 
as are well known in the art including text, graphics, table, 
and Spreadsheet tools are available for entering contents into 
the currently displayed lexia. 

0.086 FIG. 12c shows the newly created lexia of FIG. 
12b after the title has been changed from its default title and 
after text has been added to main lexia display area 1130. In 
addition, a summary 1245 has been added to Summary 
window 1110. As shown in FIG. 12c, the contents of the 
lexia, as shown in main lexia display area 1130, now 
includes a heading 1250 and two paragraphs of text 1255 
and 1260, respectively. 

0087. In one embodiment of the invention, title 1240 and 
Summary 1245, although they are part of the underlying 
lexia, are not visible when lexia display window 1100 is in 
a viewing mode. Alexia may contain additional data fields 
that are part of the lexia that are accessible in the edit mode 
and not in the viewing mode of display window 1100. For 
example, there may be a "nickname field for a nickname 
that may be given to a lexia by the author, or an index field 
that contains a number or other index, or a keyword field that 
contains keywords for the lexia. 

0088. In one embodiment of the invention, contents map 
window 610 can be displayed in different modes as well as 
in different Zoom levels. Different modes display different 
types of lexia Symbols to represent lexia in contents map 
window 610. For example, for the mode shown in FIGS. 
12b and 12c, the type of lexia symbol displayed for a lexia 
is a simple Symbol Such as dot. 

0089. A different display mode for contents map window 
610 is shown in FIG. 12d. In FIG. 12d, contents map 
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window 610 also is shown at a greater Zoom level than in 
FIGS. 12b and 12c. Contents map window 610 thus shows 
a smaller portion of the whole contents map than in FIGS. 
12b and 12c. Accordingly, in FIG. 12d, scrolling frame 640, 
which corresponds to the portion of the contents map 
displayed in contents map window 610, comprises a Smaller 
portion of navigation window 630 than in FIGS. 12b and 
12c. 

0090. For the display mode of contents map window 610 
of FIG. 12d, the lexia symbols used to represent lexia are 
information rich, dynamic lexia Symbols with enhanced 
mnemonic features and visual cues called "caricatures'. The 
mnemonic features and Visual cues of a caricature, together 
with its position with respect to other elements in the 
contents map, provide means for uniquely visually identi 
fying the underlying lexia. 

0.091 The visual cues of a caricature identify distinguish 
ing features of the underlying lexia. A caricature is not a 
Static, predefined Symbol, but is constructed dynamically 
based on the content and history of the underlying lexia. A 
caricature, as its name implies, is not generally an exact, 
miniature replica of the underlying lexia. Instead, it is a 
Separate graphical image that is constructed So as to exag 
gerate certain distinguishing aspects as, for example, dis 
tinctive features of the Visual appearance of the underlying 
lexia. AS Such, the caricature becomes both a distinctive 
Symbol for the lexia and a representation that aids an author 
and/or a reader in associating lexia content With a particular 
caricature, and helps an author and/or reader remember this 
asSociation during Subsequent navigation through a hyper 
media work. In one embodiment, the appearance of a 
caricature is periodically refreshed to reflect changes that 
may have occurred in the underlying lexia. In one embodi 
ment, the appearance of a caricature is refreshed after each 
change that is made to an underlying lexia. In one embodi 
ment, the appearance of a caricature for a lexia is frozen 
upon expiration of a predetermined time limit or upon user 
command. 

0092. In FIG. 12d, caricature 1270 represents “Over 
view” lexia 1290 displayed in lexia display window 620. As 
shown in FIG. 12d, Overview lexia 1290 is a text lexia. 
Overview lexia 1290 contains a heading 1250 and two 
paragraphs of text 1255 and 1260, respectively. Paragraph 
1255 contains two full lines and one partial line approxi 
mately two-thirds of a full line in length. Paragraph 1260 
contains three full lines of text and a partial fourth line 
containing a single word. Visual distinguishing features of 
Overview lexia 1290 are a short heading, a relatively short 
first paragraph whose last line is two-thirds of a full line in 
length, and a Second paragraph Somewhat longer than the 
first paragraph whose last line is a single word. 

0093. In the embodiment of FIG. 12d, caricature 1270 
consists of a stylized image of a page of text, reflecting the 
fact that the underlying lexia is a text lexia. AS shown in 
greater detail in FIG. 13a, caricature 1270 consists of a 
rectangle 1274 inside of which are lines representing para 
graphs of text. Specifically, caricature 1270 includes a short 
bold line 1271; a first paragraph 1272 consisting of two 
lines, one of which full length and the other approximately 
two-thirds of a full length; and a second paragraph 1273 
consisting of three lines, two of which are full length and one 
of which is a short stub. Short bold line 1271 of caricature 
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1270 represents underlined heading 1250 of Overview lexia 
1290. First paragraph 1272 of caricature 1270 represents 
first paragraph 1255 of Overview lexia 1290. Second para 
graph 1273 of caricature 1270 represents second paragraph 
1260 of Overview lexia 1290. Although paragraphs 1272 
and 1273 of caricature 1270 contain two and three horizontal 
straight lines, respectively, while paragraphs 1255 and 1260 
of underlying Overview lexia 1290 contain three and four 
actual lines of text, respectively, the relative shapes and sizes 
of paragraphs 1272 and 1273 of caricature 1290 are visually 
generally the same as the relative shapes and sizes of 
paragraphs 1255 and 1260 of Overview lexia 1290. Thus 
although caricature 1270 is not an exact replica of Overview 
lexia 1290, the relative shapes and sizes of its visual features 
associate caricature 1270 visually with Overview lexia 
1290. Further, the relative shapes and sizes of its visual 
features distinguish caricature 1270 from caricatures repre 
Senting lexia having different paragraph forms. 
0094 FIGS. 13b and 13c illustrate other embodiments of 
caricatures for Overview lexia 1290. However, it will be 
understood that the caricatures of the present invention are 
not limited to the Specific caricatures shown. In addition to 
the example caricatures of FIGS. 13a, 13b, and 13c, a wide 
variety of other caricatures that Visually distinguish one 
lexia from another by emphasizing distinctive features can 
be used. 

0.095. In caricature 1310 of FIG. 13b, a separate straight 
line is used to represent each line of text in the underlying 
lexia 1290. Each full length straight line in caricature 1310 
represents a full line of text in the underlying lexia and each 
partial length Straight line in caricature 1310 represents a 
partial line in the underlying lexia. Caricature 1310 consists 
of bold line 1315 representing heading 1250 of lexia 1290, 
first paragraph 1320 consisting of two full length Straight 
lines and one partial length Straight line representing first 
paragraph 1255 of lexia 1290, and second paragraph 1325 
consisting of three full length Straight lines and one partial 
length Straight line representing Second paragraph 1260 of 
lexia 1290. 

0096) In caricature 1350 of FIG. 13c, solid blocks 1355, 
1360, and 1365 represent heading 1250 and paragraphs 1255 
and 1260, respectively, of lexia 1290. The shapes of blocks 
1355, 1360 and 1365 correspond to the general relative 
shapes of the corresponding blocks of text of the underlying 
lexia. 

0097 FIG. 14 illustrates how the appearance of a cari 
cature of the present invention dynamically changes to 
reflect changes to the underlying lexia represented by the 
caricature. FIG. 14 shows the display screen of the embodi 
ment of FIG. 12d after a new paragraph 1410 has been 
added to Overview lexia 1290. New paragraph 1410 may be 
added, for example, by typing in the new text using the word 
processing tools in the editing mode of lexia display window 
620. In the embodiment of FIG. 14, addition of paragraph 
1410 has made the text area of lexia 1290 larger than lexia 
display window 620. Accordingly, a scroll bar 1420 and a 
scroll button 1425 have been added to lexia display window 
620 to allow the scrolling of the portion of lexia 1290 
displayed in lexia display window 620. 

0098. In the embodiment shown in FIG. 14, new para 
graph 1410 contains the same number of lines as existing 
paragraph 1260, all of which are essentially full-width. As 
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shown in FIG. 14, addition of paragraph 1410 to lexia 1290 
causes a corresponding paragraph representation 1415 to be 
added to caricature 1270 displayed in contents map window 
610. Because new paragraph 1410 has the same number of 
lines as existing paragraph 1260, paragraph representation 
1415 corresponding to paragraph 1410 has the same number 
of Straight lines, three, as paragraph representation 1273 
corresponding to paragraph 1260. Because the text lines of 
new paragraph 1410 are essentially full-width lines, the lines 
of paragraph representation 1415 of caricature 1270 are also 
full width. 

0099 FIGS. 15a and 15b show two other examples of 
lexia and corresponding caricatures. 

0100 FIG. 15a shows a lexia 1510 called “Lexia Data” 
in lexia display window 620 consisting of a heading 1511 
and a two-line paragraph 1512. The corresponding carica 
ture 1515 displayed in contents map window 610 features a 
short bold line 1516 representing heading 1511 and a 
paragraph representation 1517 corresponding to paragraph 
1512 consisting of a full width straight line and a short 
Straight line. 

0101 FIG. 15b shows a lexia called “Links” in lexia 
display window 620 consisting of a heading 1521 and a 
two-column, four entry table 1522. The corresponding cari 
cature 1525 displayed in contents map window 610 features 
a short bold line 1526 representing heading 1521 and a table 
representation 1527 for table 1522 consisting two columns 
of Straight lines corresponding to the Structure of the text in 
table 1522. 

0102) In the embodiments of caricatures shown in FIGS. 
14, 15a and 15b, the aspect ratios of the paragraph and table 
representations used in the caricatures are similar to the 
aspect ratioS of the actual paragraphs and tables in the 
underlying lexia. However, it is not necessary to maintain 
the Same aspect ratioS in a caricature as in the underlying 
lexia. Also, it is not necessary to have the same number of 
paragraph representations in a caricature as there are para 
graphs in the underlying lexia. If the lexia contains a table, 
it is not necessary for a table representation used in the 
corresponding caricature to contain the same number of 
columns and/or rows as the original table. 

0103) The caricatures of the present invention can be 
used to improve recognition of the underlying lexia by 
exaggerating Visual features that a person typically uses to 
distinguish one item from another and by minimizing those 
features that a person tends to ignore. For purposes of 
distinguishing one caricature from another and for associ 
ating a caricature with the content of the underlying lexia, 
the existence of a table, or the fact that a paragraph or 
heading is centered, may be more important than the con 
figuration of the table or the length of the paragraph or 
heading. Similarly, for a very long lexia, the appearance of 
the first portion of the lexia may be sufficient to distinguish 
the lexia from other lexia. Accordingly, only a representation 
for the first portion of the lexia need be displayed in the 
caricature. For example, for a lexia containing ten para 
graphs, it may be Sufficient to display representations of only 
the first four paragraphs in the corresponding caricature. 
Thus, by appropriately choosing the criteria used for creat 
ing caricatures, the Vertical dimension of a caricature, if 
desired, can be compressed significantly compared to the 
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Vertical dimension of the underlying lexia. A vertically long 
lexia can then be represented by a relatively shorter carica 
ture. 

0104 FIGS. 16a-16d illustrate embodiments of carica 
tures of the present invention that provide information about 
characteristics of the underlying lexia other than information 
about the contents or visual appearance of the lexia. 

0105 FIG. 16a illustrates embodiments of caricatures of 
the present invention 1600, 1605 and 1610 in which the 
degree to which the corners of each caricature are rounded 
corresponds to the number of times that the lexia represented 
by a caricature has been Selected by an author during editing 
or by a viewer during viewing. The rounding of corners of 
caricatures is a metaphor for the tendency of paper docu 
ments to become dog-eared the more they are handled. 
0106. In FIG. 16a, caricature 1600 has sharp corners, 
caricature 1605 has slightly rounded corners, and caricature 
1610 has more rounded corners, indicating that of these 
three caricatures, the lexia represented by caricature 1610 
has been Selected the most number of times and the lexia 
represented by caricature 1600 the least. It will be apparent 
to those skilled in the art that the degree of rounding of 
corners may signify Some characteristic other than the 
relative number of times a lexia represented by a caricature 
has been Selected, that the rounding can be applied to leSS 
than all corners of a caricature, and that other aspects of a 
caricature can be changed to indicate the relative number of 
times the lexia represented by a caricature has been selected. 
0107 FIG. 16b illustrates embodiments of caricatures of 
the present invention 1615, 1620 and 1625 in which coloring 
of the background of a caricature represents information 
about the caricature. In one embodiment, the background 
color of a caricature varies from white to Successively darker 
shades of gray. In this embodiment, the Shade of the back 
ground color of a caricature corresponds to the relative 
length of time Since the last time the lexia represented by a 
caricature was Selected. This progressive Shading with time 
is a metaphor for the tendency for paper documents to 
become faded and yellowed over time. 
0108). In FIG. 16b, the background color of caricature 
1615 is a lighter shade than the background color of cari 
cature 1620, which is turn is a lighter shade than the 
background color of caricature 1625. Accordingly, the lexia 
represented by caricature 1615 is the most recently selected 
lexia of the lexia represented by caricatures 1615, 1620 and 
1625, and the lexia represented by caricature 1625 is the 
least recently Selected. It will be apparent to those skilled in 
the art that the relative length of time Since the lexia 
represented by a caricature has been Selected may be indi 
cated on a caricature by Some other means, that different 
color and Shading Schemes can be used, and that the varia 
tion in color of caricatures may indicate information other 
than the relative time Since the lexia represented by a 
caricature has been Selected. For example, in one embodi 
ment, the variation of color over time represents the time 
Since the lexia was created instead of the time since the lexia 
was last Selected. 

0109 FIG.16c illustrates embodiments of caricatures of 
the present invention 1630, 1635 and 1640 in which the 
location of a notch along the top edge of a caricature is used 
to provide a distinguishing feature for a caricature. The 
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notch is a metaphor for pages being torn from a pad. In one 
embodiment, the location of the notch indicates a relative 
time at which the lexia represented by a caricature was 
created. In another embodiment, the notch is a random or 
pseudo random feature whose position is not based on any 
feature of the underlying lexia but that is added to a 
caricature to help distinguish the caricature from other 
caricatures. In one embodiment, instead of a Single notch 
being placed at a random location, different numbers of 
notches are placed in different locations to provide a ran 
domized distinctive appearance. For example, one caricature 
may have a single notch near the center of its top edge, while 
another may have one notch to the left and two notches to 
the right of the center of the top edge. It will be apparent to 
those skilled in the art that other features other than the 
location and number of notches can be used to add distinc 
tive random features to a caricature. 

0110. In the embodiment of FIG.16c, the nearer a notch 
is to the top left corner of a caricature, the earlier a lexia 
represented by a caricature was created. Of caricatures 1630, 
1635, and 1640 in FIG. 16c, caricature 1630 has a notch 
1631 closest to the caricatures top left corner. Accordingly, 
the lexia represented by caricature 1630 was created earlier 
than the lexia represented by caricatures 1635 and 1640. 
Caricature 1640 has a notch 1641 furthest from its top left 
comer. Accordingly, the lexia represented by caricature 1640 
was created later than the lexia represented by caricatures 
1635 and 1640. It will be apparent to those skilled in the art 
that the relative time at which a lexia is created can be 
represented by other means than the position of a notch 
along the top edge of the caricature representing the lexia, 
that a notch may be located on other edges than a top edge 
of a caricature, that indications other than a notch can be 
used, and that the position of a notch along an edge of a 
caricature can provide other information than the relative 
time at which the lexia represented by a caricature was 
created. 

0111 FIG.16d shows embodiments of caricatures of the 
present invention incorporating features of the caricatures of 
FIGS. 14, 15a-b, and 16a-c. 
0112) Of the three caricatures 1645, 1650 and 1655 of 
FIG. 16d, caricature 1645 has the sharpest corners, the 
darkest Shading, and a notch furthest from its top left corner. 
Accordingly, relative to the three lexia represented by cari 
catures 1645, 1650 and 1655, the lexia represented by 
caricature 1645 has been selected the least, was last selected 
a longer time ago, and was the last created. Caricature 1645 
also indicates that the underlying lexia contains a table with 
four entries. 

0113 Caricature 1655 has the lightest shade of color, the 
most rounded corners, and a notch along the top edge closer 
to the top left corner than caricature 1645 but further from 
the top left corner than caricature 1650. Accordingly, the 
lexia represented by caricature 1645 was selected more 
recently than the lexia represented by caricatures 1645 and 
1655, has been selected more often than the other two lexia, 
and was created after the lexia represented by caricature 
1650 but before the lexia represented by caricature 1645. 
Caricature 1655 also indicates that the underlying lexia 
contains a heading and a single short paragraph. 
0114. It will be apparent to those skilled in the art that 
other aspects of the Visual appearance of a caricature can be 
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used to provide information about the underlying lexia. Such 
other aspects can include, without limitation, the Size and/or 
aspect ratio of a caricature, the caricature's color Scheme, 
designs, text and graphics that are included in a caricature, 
animation exhibited by a caricature, and other visual fea 
tureS. 

0115 FIG. 24 is a block diagram of the process used to 
display a caricature in one embodiment of the present 
invention. As shown in FIG. 24, when a new lexia is created, 
a default caricature, Such as a empty rectangle with Sharp 
corners, is generated at block 2405. At block 2406, a 
randomized appearance feature, Such as a notch along a 
randomized location at the top edge of the caricature, is 
generated at block 2406 and added to the caricature. Alexia 
Selection counter that counts the number of times the lexia 
represented by the caricature has been Selected is initialized 
to zero at block 2408, and the caricature is displayed in the 
contents map window at block 2410. The lexia selection 
counter is incremented by one at block 2412, and the 
appearance of the caricature is conformed to the lexia 
Selection counter value at block 2414. The appearance of the 
caricature changes at certain predetermined values of the 
lexia Selection counter, for example in the manner described 
above with respect to the embodiment of FIG. 16.a. For a 
new lexia for which the lexia Selection counter is at an initial 
value of 1, no change in appearance of the caricature is 
required. 
0116. At block 2416, the caricature is highlighted in the 
contents map window reflecting that the lexia corresponding 
to the caricature is the currently Selected lexia. At block 
2418, a determination is made as to whether the lexia 
represented by the caricature is still Selected. If the lexia is 
still selected, a determination is made at block 2420 as to 
whether any changes have been committed to the lexia, for 
example by typing in text in the lexia display window and 
executing a "save' command. If no changes have been 
committed, the process returns to block 2418. 
0.117) If changes have been committed, the appearance of 
the caricature is conformed to the changes to the lexia at 
block 2422, and the process returns to block 2418. 
0118) If it is determined that the lexia represented by the 
caricature is no longer Selected at block 2418, the highlight 
ing of the caricature in the contents map window is removed 
at block 2424 and a not selected timer is started at block 
2426. The not selected timer keeps track of the amount of 
time that has passed since the last time the lexia represented 
by the caricature was Selected. The next Selection of the lexia 
is awaited at block 2428. 

0119) At block 2430 a determination is made as to 
whether the lexia has been selected. If the lexia has not been 
Selected, a determination is made at block 2436 as to 
whether the timer increment that triggers a change in the 
appearance of the caricature has been reached. If that time 
increment has not been reached, the process returns to block 
2428. If the time increment has been reached, the appear 
ance of the caricature is conformed to the value of the not 
selected timer at block 2438. For example, the color of the 
caricature may be changed in the manner described above 
with respect to the embodiment of FIG. 16b. The process 
then returns to block 2428. 

0120) If it is determined at block 2430 that the lexia has 
been Selected, the not Selected timer is reset to Zero at block 
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2432 and the appearance of the caricature is conformed to a 
not selected timer value of Zero at block 2434. The process 
then returns to block 2412. 

0121 FIG. 25 is a block diagram of the process used to 
conform a caricature to changes to the underlying lexia in 
one embodiment of the present invention. As shown in FIG. 
25, the contents of the lexia is examined at block 2510 and 
the distinguishing features, Such as headings, paragraphs, 
tables, graphic frames, etc., are identified at block 2520. 
Representations for the identified distinguishing features are 
generated at 2530, and, in the embodiment of FIG. 25, the 
representations are sized to fit the caricature at block 2540. 
0122). In one embodiment, instead of sizing the represen 
tations for the content of the underlying lexia to fit the 
caricature as in the embodiment of FIG. 25, the represen 
tations are "clipped’ So that only the portions of the repre 
Sentations that fit into a caricature are included in the 
caricature. For example, if a lexia contains ten paragraphs 
for which there are ten paragraph representations, but the 
caricature and paragraph representations are sized Such that 
only the first three and a half of the ten paragraph represen 
tations fit into the caricature, then only those first three and 
a half paragraph representations are included in the carica 
ture. In one embodiment, if the representations for the 
content of a lexia generated using one method result in 
representations of which only a portion fit a caricature, 
representations are generated using a different method to 
attempt to generate representations a greater portion of 
which will fit a caricature. 

0123 FIGS. 17a and 17b show one way in which the 
contents map window of the present invention can be used 
by an author of a hypermedia work to organize and create 
links between lexia in one embodiment of the present 
invention. FIG. 17a shows an embodiment of a display 
Screen in which the display mode for the contents map 
window is the same as in FIG. 12c. In this display mode, 
lexia are represented by colored dots. FIG. 17b shows an 
embodiment of a display Screen in which the display mode 
for the contents map window is the same as in FIG. 12d. In 
this display mode, the lexia Symbols used to represent lexia 
are caricatures. 

0124. The display screens 1700 shown in FIGS. 17a and 
17b both include a contents map window 1710, a lexia 
display window 1720, a navigation window 1730, and a 
scrolling frame 1740. Contents map window 1710 contains 
lexia symbols representing three lexia. In FIG. 17a, the lexia 
Symbols used to represent the three lexia are colored dots 
1745, 1750 and 1755, respectively. In FIG. 17b, the lexia 
Symbols used to represent the three lexia are caricatures 
1746, 1751, and 1756, respectively. In both FIGS. 17a and 
17b, the three lexia are represented in navigation window 
1730 by small colored dots 1760, 1761, and 1762 respec 
tively. 

0.125 The portions of the contents map shown in contents 
map window 1710 of FIGS. 17a and 17b contain grid lines 
1765 that form a box 1770 in contents map window 1710. 
Box 1770 has no function other than providing a visually 
Separate area in the contents map that can be used by the 
author to organize lexia. In FIG. 17a, dots 1750 and 1755, 
representing two lexia, have been placed by the author of in 
box 1770. Similarly, in FIG. 17b, caricatures 1751 and 1756 
have been placed by the author in box 1770. 
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0126 The embodiments of FIGS. 17a and 17b allow an 
author and a viewer to create freely movable floating text 
labels that can be positioned anywhere on the contents map. 
These floating text labels allow an author or viewer to place 
text that is useful to the author or viewer adjacent to 
individual lexia Symbols or groups of lexia Symbols to aid 
the author in organizing and authoring and the viewer in 
Viewing and understanding the hypermedia work. In one 
embodiment of the invention, an author can choose whether 
or not a floating text label created by the author is made 
visible to a viewer of the created hypermedia work. 

0127. In FIGS. 17a and 17b, a floating text label 1766 
containing the text “Glossary Items” has been placed by the 
author in box 1770. Floating text label 1766 signals to the 
author or the viewer that the lexia symbols located in box 
1770 are considered by the author to be “glossary items.” 
What is meant by “glossary items” is solely at the discretion 
of the author. In the embodiment of FIGS. 17a and 17b, 
placing lexia Symbols in box 1770 or grouping lexia Sym 
bols in any other manner on the contents map does not imply 
or create any links or any other Structural relationship 
between the lexia represented by the lexia symbols. 

0128. In the embodiments of FIGS. 17a and 17b, the 
contents of a currently Selected lexia is displayed in lexia 
display window 1720. In the example of FIGS. 17a and 17b, 
the name of the currently selected lexia, “Overview', is 
displayed in title bar 1775, and a summary description is 
displayed in summary window 1776. 

0129. The currently selected lexia is also identified in 
contents map 1710 and navigation window 1730 by high 
lighting the lexia Symbol representing the Selected lexia. 

0130. In the embodiment of FIG. 17a, lexia symbol 1745 
representing the selected lexia in contents map window 1710 
is highlighted by changing its color from its normal color to 
a highlighted color. In FIG. 17a highlighting of lexia 
symbol 1745 is indicated by representing lexia symbol 1745 
by a white dot 

0131). In the embodiment of FIG. 17b, caricature 1746 
representing the selected lexia in contents map window 1710 
is highlighted by changing its color from its normal color to 
a highlighted color. In FIG. 17a highlighting of caricature 
1746 is indicated by short lines 1747 extending radially from 
caricature 1746. 

0132) In FIGS. 17a and 17b, lexia symbol 1762 repre 
senting the selected lexia in navigation window 1730 is 
highlighted by changing its color from its normal color. In 
FIGS. 17a and 17b highlighting of lexia symbol 1762 is 
indicated by representing lexia symbol 1762 by a white dot. 

0.133 AS will be apparent to those skilled in the art, any 
of a variety of other means can be used to highlight the lexia 
Symbols of a Selected lexia to identify a Selected lexia. 

0.134 One method that can be used to create links 
between lexia using the contents map of the present inven 
tion is shown in FIGS. 17a and 17b. In the example shown 
in FIGS. 17a and 17b, a link is created from the word “data' 
in the Second line of the first paragraph of the lexia displayed 
in lexia display window 1720 to the lexia represented by 
lexia symbol 1755 and caricature 1756, respectively, in 
contents map window 1710. 
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0135). As shown in FIGS. 17a and 17b, the first step in 
creating the link, (indicated by circled number “1”) is to 
identify the origin of the link in the lexia displayed in lexia 
display window 1720. In the embodiment shown in FIGS. 
17a and 17b, the origin of the link is identified by position 
ing a mouse cursor 1781 over the origin and clicking a 
mouse button. In the embodiment shown in FIGS. 17a and 
17b, the origin is identified by a box 1782 around the word 
“data. 

0136. In one embodiment of the invention, clicking a 
mouse button on a location in the lexia display window 
brings up a pop-up menu that allows a variety of actions to 
be selected. One of the actions that can be Selected is 
creating a link. In one embodiment, the creating a link is the 
default mode of action for a mouse click on the lexia display 
window. 

0137 In the embodiment of FIGS. 17a and 17b, once the 
origin of a link has been identified, the target lexia of the link 
is identified. In the embodiment of FIGS. 17a and 17b, the 
target lexia is identified by positioning a mouse cursor 1790 
over the lexia symbol in contents map window 1710 repre 
Senting the target lexia and Selecting the lexia, for example 
by clicking a mouse button. A link is then automatically 
created between the origin identified in lexia display win 
dow 1720 and the lexia represented by the selected lexia 
Symbol. In one embodiment of the invention, a target lexia 
can be specified by Selecting the corresponding lexia Symbol 
either in contents map window 1710 or in navigation win 
dow 1730. 

0.138. The step of positioning a cursor over the symbol 
for the target lexia is indicated by the circled number “2” in 
FIGS. 17a and 17b. As shown in FIGS. 17a and 17b, in this 
embodiment, positioning a cursor over a lexia Symbol in 
contents map window 1710 causes the underlying lexia 
symbol to be identified both in contents map window 1710 
and in navigation window 1730 by a spaced outline around 
the periphery of the lexia Symbol. Accordingly, positioning 
cursor 1790 over lexia symbol 1755 in contents map win 
dow 1710 of FIG. 17a causes spaced outlines 1792 and 
1793 to be displayed around lexia symbol 1755 in contents 
map window 1710 and lexia symbol 1760 in navigation 
window 1730, respectively. Similarly, in the embodiment of 
FIG. 17b, positioning cursor 1790 over lexia caricature 
1756 in contents map window 1710 of FIG. 17b causes 
spaced outlines 1795 and 1793 to be displayed around 
caricature 1756 and lexia symbol 1760, respectively. 
0.139. In one embodiment of the invention, similar out 
lines appear around lexia Symbols in the content map 
window and the navigation window when a cursor is posi 
tioned over a location that is an origin of a link in the lexia 
display window. In this case, the outline identifies the lexia 
Symbols representing the lexia that is the target of the link 
that begins at the cursor location. 
0140. In the embodiments of FIGS. 17a and 17b, posi 
tioning a cursor over a lexia Symbol in contents map window 
1710 causes a pop-up label 1799 to be displayed that shows 
the title of the lexia represented by the lexia symbol over 
which the cursor is positioned. In the examples of FIGS. 17a 
and 17b, the title of the lexia is “Lexia Data'. In one 
embodiment of the invention, the title and/or the summary 
of a lexia are displayed when a cursor is positioned over a 
lexia Symbol representing the lexia. In other embodiments, 
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other data fields of the underlying lexia may be displayed, 
and different data fields may be displayed in an editing mode 
than in a viewing mode. The fields that are displayed may be 
user Selectable. For example, in one embodiment, an author 
may elect to display a nickname field and a Summary field 
during editing, and a title field and a Summary field during 
Viewing. 

0.141. In the embodiment of FIG. 17a, the activation area 
for the link that is created from the lexia represented by lexia 
symbol 1745 to the lexia represented by lexia symbol 1755 
consists of a word from the text of the lexia represented by 
lexia symbol 1745, namely the word “data.” In this case, 
activation area for a link comprises text taken from the 
Source lexia. In other embodiments, the activation area for a 
link may comprise text taken from the Source lexia, text 
taken from the target lexia, or a data field Such as a title or 
Summary extracted from either the Source or target lexia, as 
Selected by the user. 
0142. The present invention allows the placement of 
Special purpose or Special function graphical elements onto 
the contents map that operate on lexia Symbols that are 
placed or “dropped on or near the Special purpose elements. 
The Special purpose elements include elements that provide 
formatting and that create linkS. 
0143. The operation of an element that creates links in 
one embodiment of the present invention is shown in FIGS. 
18a-c. 

014.4 FIG. 18a shows a display screen 1800 during the 
creation of a hypermedia work for one embodiment of the 
present invention. Display screen 1800 contains contents 
map window 1810, lexia display window 1820, navigation 
window 1830, and scrolling frame 1840. The position of 
scrolling frame 1840 indicates the portion of the contents 
map that is being displayed in contents map display window 
1810. In FIG.18a, the display mode being used for contents 
map window 1810 is a mode in which lexia symbols in the 
form of colored dots are used to represent lexia. 
0145 The portion of the contents map displayed in 
contents map window 1810 contains a number of lexia 
symbols that have been arranged by the author of the 
hypermedia work being created into groups that are useful to 
the author. Lexia symbols 1850, 1851 and 1852 form one 
group. Lexia Symbol 1851 is highlighted, indicating that the 
lexia represented by lexia symbol 1851 is the currently 
Selected lexia whose content is being displayed in lexia 
display window 1820. Lexia symbols 1853, 1854, 1855, and 
1856 form a second group. Lexia symbols 1857, 1858, 1859, 
and 1860 form a third group. The author has also created 
floating text labels 1870, 1871, and 1872 adjacent to the 
three groups of lexia Symbols, respectively, to help the 
author identify the groups. 

0146 The three groups of lexia displayed in contents map 
window 1810 are also displayed as groups of lexia symbols 
1861, 1862 and 1863, respectively, in the portion of navi 
gation window 1830 within scrolling window 1840. Navi 
gation window 1830 also contains three additional groups of 
lexia symbols 1864, 1865 and 1866. These lexia symbols are 
outside of the portion of the contents map being displayed in 
contents map window 1810 and are therefore not currently 
displayed in contents map window 1810. A lexia symbol 
contained in navigation window 1830 but not currently 
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displayed in contents map window 1810 can be displayed by 
moving scrolling window 1840 to encompass the desired 
lexia symbol. 
0147 In the embodiment of FIG.18a, the author has also 
caused a special function element 1875 to be created and 
displayed in contents map display window 1810. In one 
embodiment of the present invention, Special function ele 
ment 1875 may be created by an author by positioning a 
cursor over the desired location for the Special function 
element and clicking a mouse button. In response, a pop-up 
menu appears from which the author can choose the type of 
element the author wishes to create. In one embodiment of 
the invention, the menu choices for types of elements 
include lexia, formatting elements, link creation elements, 
and others. 

0.148. The graphical representation of a special function 
element displayed in contents map window 1810 is not 
restricted to any particular form and size. Different repre 
Sentations may be used for different types of Special function 
elements. Representations of Special function elements may 
include, without limitation, text, geometric designs, draw 
ings, images, photographs and Symbols, and may be static, 
dynamic, or animated. 
0149. In the embodiment of FIG. 18a, special function 
element 1875 is displayed in the form of a bar in contents 
map window 1810. Special function element 1875 is also 
displayed in the form of a smaller bar 1876 in navigation 
window 1830. Thus the same general form of representation 
for special function element 1875 is used in contents map 
window 1810 and navigation window 1830. In other 
embodiments, different forms of representation may be used 
in each of navigation window 1830 and contents map 
window 1810. 

0150. In the embodiment of FIG.18a, a special function 
element displayed as a bar constitutes an ordered link 
creation element. This type of element creates ordered links 
between lexia represented by lexia Symbols placed, for 
example by "dragging and dropping using a mouse, on or 
near the image of the element displayed in contents map 
window 1810. In one embodiment of the invention, a 
Symbol must be placed directly on a special function ele 
ment in order for the Special function element to operate on 
the lexia represented by the lexia symbol. In another 
embodiment, a symbol placed Sufficiently near but not 
directly on a Special function element is considered to be 
located on the element Such that the element operates on the 
corresponding lexia. In one embodiment, a special function 
element has a "Snap-to” feature Such that Symbols placed 
Sufficiently near but not on the element are automatically 
moved onto the element. 

0151 FIG. 18b shows the display window 1800 of FIG. 
18a after lexia symbols 1850, 1851, and 1853 have been 
dragged and dropped, using a mouse, onto ordered link 
creation element 1875. The resultant configuration of lexia 
symbols is also shown in navigation window 1830. In the 
embodiment of FIG. 18b, placing lexia symbols on an 
ordered link creation element creates links among the lexia 
represented by the lexia Symbols placed on the link creation 
element according to the order of placement of the lexia 
symbols on the link creation element. In the embodiment of 
FIG. 18a, “next and “previous” links are created between 
the lexia represented by any two adjacent lexia Symbols on 
ordered link creation element 1875. 
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0152. In FIG. 18b, lexia display window 1820 shows 
“previous” and “next link activation buttons 1880 and 
1881, respectively, created by placing lexia symbol 1851 
between lexia symbols 1850 and 1853 on ordered link 
creation element 1875. Lexia symbol 1851 is highlighted, 
indicating that the lexia represented by lexia symbol 1851 is 
the currently Selected lexia that is being displayed in lexia 
display window 1820. 
0153. In the embodiment of FIG. 18b, placing a first 
lexia Symbol to the right of a Second lexia Symbol on an 
ordered link creation element Such as ordered link creation 
element 1875 creates a “previous” link from the lexia 
represented by the first lexia Symbol to the lexia represented 
by the Second lexia Symbol. Accordingly, in the embodiment 
of FIG. 18b, previous links are established from the lexia 
represented by lexia symbol 1851 to the lexia represented by 
lexia symbol 1850, and from the lexia represented by lexia 
symbol 1853 to the lexia represented by lexia symbol 1851. 
In the embodiment of FIG. 18b, the lexia represented by 
lexia symbol 1851 is displayed in lexia display window 
1820. The previous link from the lexia represented by lexia 
symbol 1851 to the lexia represented by lexia symbol 1850 
is represented by previous button 1880. Activating previous 
button 1880 causes the lexia represented by the lexia symbol 
1850 to become selected and displayed in lexia display area 
1820. 

0154) In a similar manner, in the embodiment of FIG. 
18b, placing a first lexia symbol to the left of a second lexia 
Symbol on an ordered link creation element Such as ordered 
link creation element 1875 creates a “next link from the 
lexia represented by the first lexia symbol to the lexia 
represented by the Second lexia Symbol. Accordingly, in the 
embodiment of FIG. 18b, next links are established from the 
lexia represented by lexia symbol 1850 to the lexia repre 
sented by lexia symbol 1851, and from the lexia represented 
by lexia symbol 1851 to the lexia represented by lexia 
symbol 1853. In the embodiment of FIG. 18b, the next link 
from the lexia represented by lexia symbol 1851 to the lexia 
represented by lexia symbol 1853 is represented by next 
button 1881. Activating next button 1881 causes the lexia 
represented by the lexia symbol 1853 to become selected 
and displayed in lexia display area 1820. 
0155 Link activation buttons 1880 and 1881 created by 
ordered link creation element 1875 may have labels other 
than the “Previous and “NeXt labels shown in FIG. 18b. 
For example, in one embodiment, the labels used for link 
activation buttons 1880 and 1881 are the titles extracted 
from the target lexia. In other embodiments, other labels 
may be used. 
0156. In one embodiment of the invention, the arrange 
ment of lexia Symbols on a link creation element is change 
able. The order of lexia symbols on a link creation element 
can be changed, lexia Symbols can be freely added and 
removed, at any location on a link creation element, and the 
spacing between lexia Symbols on a link creation element 
can vary. In one embodiment, the links created by the link 
creation element are automatically revised according to any 
changes made to the composition and configuration of lexia 
Symbols on the link creation element. 
O157. In one embodiment of the present invention, the 
ordered links created by placing lexia Symbols on ordered 
link creation element 1875 may be in the form of an ordered 
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list instead of in the form of next/previous links. In one 
embodiment, the type of link created by ordered link cre 
ation element 1875 can be selected by an author when the 
link creation element is created, and can also be changed by 
editing the link creation element after creation. 
0158 FIG. 18c shows an embodiment in which the 
ordered links created by ordered link creation element 1875 
have been selected by the author to be in the form of ordered 
lists. In this embodiment, as compared to the embodiment of 
FIG. 18b, an additional lexia symbol 1856 has been dropped 
onto ordered link creation element 1875 between lexia 
symbols 1851 and 1853. Ordered link creation element 1875 
now contains four lexia Symbols. In this embodiment, a link 
is created from each lexia represented by a lexia Symbol on 
ordered link creation element 1875 to each lexia represented 
by each of the other lexia symbols on ordered creation 
element 1875. Because there are a total of four lexia symbols 
on ordered link creation element 1875 in FIG. 18c, for each 
lexia Symbol, there are three other lexia Symbols on ordered 
link creation element 1875. Accordingly, for each lexia 
represented by a lexia Symbol on ordered link creation 
element 1875, links are created to three other lexia. These 
links are represented in a lexia by a list of the titles of the 
lexia that are the targets of the links. The embodiment of 
FIG. 18c automatically extracts the titles from the lexia 
represented by lexia Symbols on ordered link creation ele 
ment 1875 and inserts these titles, in the form of a list, as link 
activation areas into the other lexia represented by lexia 
symbols on ordered link creation element 1875. The titles 
are arranged in an order corresponding to the order that the 
lexia Symbols are arranged on ordered link creation element 
1875. In the embodiment of FIG. 18c, the title of the lexia 
in which the links are being created is also extracted and 
displayed as part of the list of titles. However, this title does 
not form a link activation area. It is included to provide a 
complete list of the lexia that are grouped on link creation 
element 1875. In another embodiment, the title of the lexia 
in which the links are being created is omitted from the list 
of titles. 

0159 FIG. 18c shows the resulting list 1890 of titles that 
is inserted in the lexia represented by highlighted lexia 
symbol 1851 in one embodiment of the invention. List 1890, 
contained in a frame 1835, consists of the titles of the lexia 
represented by the lexia Symbols arranged on ordered link 
creation element 1875 in the order in which the correspond 
ing lexia symbols 1850, 1851, 1856, and 1853 appear on 
ordered link creation element 1875. Title 1891, “Table of 
Contents,” is thus the title of the lexia represented by lexia 
symbol 1850, title 1892, “Overview,” is the title of the lexia 
represented by lexia symbol 1851 (which is also the cur 
rently displayed lexia into which the list is being inserted), 
title 1893, “Example 1 is the title of the lexia represented 
by lexia symbol 1856, and title 1994, “Example 2,” is the 
title of the lexia represented by lexia symbol 1853. Titles 
1891, 1893 and 1894 constitute link activation areas to the 
corresponding lexia. Selecting any of the titles 1891, 1893 
and 1894 in list 1890, for example by positioning a cursor 
over a title and activating a mouse button, causes the lexia 
having the selected title to be displayed. Title 1892 is the title 
of the currently displayed lexia, and does not constitute a 
link activation area. 

0160 In a similar manner, lists of links are inserted into 
the lexia represented by lexia symbols 1850, 1856 and 1853. 
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0161 In the embodiment of FIG. 18c, the list of links 
inserted into each of the lexia represented by lexia Symbols 
on ordered link creation element 1875 consists of a list of the 
titles of the lexia extracted from the lexia. In other embodi 
ments, the list may consist of other and/or additional items. 
For example, the list may consist of the title and the 
Summary for each lexia, or the Summary only, or the 
nickname, or Some other data field extracted from each of 
the underlying lexia. 

0162. In one embodiment of ordered link creation ele 
ment 1875, a criteria other than the relative position of lexia 
symbols on ordered link creation element 1875 may be used 
to determine the target lexia of “next and “previous” links 
or the links contained on a table of links created by link 
creation element 1875. In one embodiment, ordered link 
creation element 1875 includes an “autosort' capability that 
Sorts the lexia represented by lexia Symbols placed on the 
element according to a user Selectable criteria. For example, 
in one embodiment, the lexia are Sorted according to the 
lexia titles. If the links created by this embodiment of an 
ordered link creation element are represented in the form of 
“next and “previous” links in a lexia, the target lexia of 
such “next” and “previous” links are the lexia whose titles 
come immediately after and immediately before the lexia in 
which the links are being created in an alphabetical listing of 
their titles. Alternatively, if the links are represented by a list 
of titles to the target lexia, the target lexia are arranged in the 
list according to the alphabetical order of their titles. In other 
embodiments, other Sort criteria may be used. In one 
embodiment, the lexia Symbols are automatically rearranged 
on link creation element 1875 to reflect the autosorted order 
of the underlying lexia. In another embodiment, the 
autoSorting feature does not change the arrangement of the 
lexia Symbols. 

0163. In one embodiment of the invention, if any data 
field of a first lexia is changed, and that data field is used in 
a Second lexia, for example for identifying a link, the change 
to the data field is reflected in the Second lexia. For example, 
in the embodiment of FIG. 18c, if the title of the lexia 
represented by lexia 1856 is changed from “Example 1 to 
“A Simple Example”, the new title “A Simple Example” will 
appear in list of links 1890 in the place of the old title 
“Example 1 after the change is made. 

0164. In one embodiment of the invention, a list of links 
such as list 1890 of FIG. 1890 is editable in lexia display 
window 1820 when lexia display window is in an editing 
mode. Changes made in the list are reflected back into the 
underlying lexia and into contents map window 1810, as 
appropriate. For example, if list of links 1890 is edited in 
lexia display window 1820so as to interchange the positions 
of the titles “Table of Contents' and “Overview', the order 
of the corresponding lexia symbols 1850 and 1851 is 
reversed in contents map window 1810. Similarly, if the title 
of a new lexia is added to list 1890 in lexia display window 
1820, a corresponding lexia symbol is added to the lexia 
symbols on ordered link creation element 1875 in contents 
map window 1810. 
0.165. The special purpose graphical elements of the 
present invention such as ordered link creation element 1875 
may include “inheritance properties” that are automatically 
or optionally applied to lexia represented by lexia Symbols 
placed on the Special purpose graphical elements. Examples 
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of inheritance properties are page and text formats that are 
automatically applied to a lexia when its lexia Symbol is 
placed on the Special purpose graphical elements. One 
embodiment of the invention includes graphical formatting 
elements that perform no other function other than providing 
inheritance properties to lexia represented by lexia Symbols 
placed on Such formatting elements. 
0166 In the embodiment of FIG. 18c, ordered link 
creation element 1875 contains inheritance properties that 
Specify the layout, placement and appearance of the lists of 
links that are added to lexia represented by lexia Symbols 
that have been placed on ordered link creation element 1875. 
These inheritance properties Specify that the list is to be 
displayed in a frame at a specified location on the underlying 
lexia, that particular font types, sizes and colors are to be 
used in the list, and that the background color of the frame 
into which the list is placed is to have a specified color. A 
consistent look is thus created for the lexia corresponding to 
the lexia elements placed on ordered link creation element 
1875. 

0167. In one embodiment, the inheritance properties pro 
Vided by a link creation element may include items unrelated 
to the links being created by the link creation element. For 
example, an inheritance property may specify the general 
page layout to be applied to each lexia represented by a lexia 
Symbol placed on the link creation element. The link cre 
ation element may specify Such items as the position of 
titles, text, and graphic frames on the underlying lexia, the 
types, colors, and sizes of fonts used, the background 
wallpaper, if any used for the lexia, and other page layout 
features. 

0168 FIG. 26 is a block diagram of the process used to 
modify links in response to changes to a link creation 
element in one embodiment of the present invention. AS 
shown in FIG. 26, the process starts when notification is 
received that a change has been made to a link creation 
element at block 2610. At block 2612 a determination is 
made as to whether the change involved the removal of a 
lexia symbol from the link creation element. If a lexia 
Symbol was removed from the link creation element, a 
determination is made at block 2620 as to whether the link 
creation element imposes inheritance properties on the lexia 
represented by lexia Symbols placed on the link creation 
element. If the link creation element imposes inheritance 
properties, those inheritance properties are removed from 
the lexia represented by the removed lexia symbol at block 
2622. Links to and from the lexia represented by the 
removed lexia symbol are removed at block 2624. A deter 
mination is made at block 2626 as to whether there are any 
other remaining lexia Symbols on the link creation element. 
If there are no other lexia symbols on the link creation 
element, the process ends at block 2632. 
0169. If there are other lexia symbols remaining on the 
link creation element, the relative positions of those lexia 
Symbols with respect to each other is determined at block 
2628, and links corresponding to the relative positions of the 
lexia Symbols on the link creation element are created at 
block 2630. 

0170 If a determination is made at block 2620 that the 
link creation element does not impose any inheritance 
properties, the process Skips block 2622 and goes directly to 
block 2624. 
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0171 If it is determined at block 2612 that the change to 
the link creation element does not involve removal of a lexia 
symbol, a determination is made at block 2614 as to whether 
the change involves addition of a lexia Symbol to the link 
creation element. If the change does not involve the addition 
of a lexia symbol, the process continues to block 2626. 

0172 If the change does involve the addition of a lexia 
symbol, a determination is made at block 2616 as to whether 
the link creation element imposes any inheritance properties. 
If the link creation element does not impose any inheritance 
properties, the process continues to block 2626. 

0.173) If the link creation element does impose inherit 
ance properties, the inheritance properties are applied to the 
lexia represented by the lexia Symbol that has been placed on 
the link creation element at block 2618. The process then 
continues to block 2626. 

0.174. In the embodiment of FIG. 26, inheritance prop 
erties are imposed by a special purpose element at the time 
a lexia Symbol is placed on the Special purpose element, and 
are Stored as part of the underlying lexia. In another embodi 
ment, inheritance properties of a special purpose element are 
imposed only when needed. For example, in one embodi 
ment of the invention, formatting inheritance properties are 
only imposed on the lexia when the lexia is being formatted, 
either for display on a display Screen or for generating a 
caricature or an exportable representation of the lexia. In this 
embodiment, when a lexia Symbol is selected for display, a 
determination is made as to whether the lexia Symbol is on 
any Special purpose element that imposes formatting inher 
itance properties. If Such a Special purpose element is found, 
its inheritance properties are incorporated in the displayed 
lexia. If a lexia Symbol is Subsequently removed from a 
Special purpose element that imposes inheritance properties, 
the next time the lexia symbol is selected, the lexia will be 
displayed without those inheritance properties. 

0.175. In one embodiment, special purpose formatting 
elements provide format and layout related inheritance prop 
erties without providing other functions Such as creating 
links. FIG. 18e shows one embodiment of a special purpose 
formatting element 1888 of the present invention. As shown 
in FIG. 18e, in this embodiment, special purpose formatting 
element 1888 is displayed in contents map display window 
1810 as a shaded rectangle with rounded corners containing 
a white rectangle with a black line under the rectangle. 
Formatting element 1888 is also displayed in navigation 
window 1830 as shaded rectangle 1889. Lexia symbol 1855 
has been placed onto formatting element 1888 in contents 
window 1810. Accordingly, the formatting inheritance prop 
erties of formatting element 1888 are applied to the lexia 
represented by lexia symbol 1855. 

0176) The lexia represented by lexia symbol 1855 is 
displayed in lexia display window 1820. In the embodiment 
of FIG. 18e, the formatting inheritance properties of for 
matting element 1888 for the lexia represented by a lexia 
placed on formatting element 1888 Specify a page layout 
consisting of a frame for a graphic centered at the top of the 
lexia, a headline having a first designated font centered 
below the graphic frame, and a body of text having a Second 
designated font left justified below the headline. These 
features. are shown in lexia display window 1820 of FIG. 
18e as frame 1882, headline 1883, and body text 1884, 
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respectively. The same page layout is applied to the lexia 
represented by any other lexia Symbol placed on formatting 
element 1888. 

0177. In one embodiment of the invention, special pur 
pose elements may be placed on other Special purpose 
elements. For example, a link creation element may be 
placed on a formatting element. The formatting inheritance 
properties of the formatting element will then be applied to 
the linkScreated by the link creation element and/or the lexia 
represented by lexia Symbols on the link creation element. 
0178. In one embodiment of the invention, a special 
purpose element such as ordered link creation element 1875 
may be manipulated and edited in contents map window 
1810. For example, a special purpose element may be 
Selected, dragged and dropped, and changed in length, Size, 
and orientation. In one embodiment of the invention, mov 
ing a special purpose element, for example by dragging and 
dropping using a mouse, moves the Special purpose element 
without moving any lexia Symbols that had been placed onto 
the Special purpose element. As a result, links that had been 
created between the lexia represented by the lexia Symbols 
that are no longer on the Special purpose element are 
destroyed. In another embodiment, the author may select an 
option for the Special purpose element that causes lexia 
Symbols placed on the Special purpose element to be “glued' 
to the element So that when the element moves, the lexia 
Symbols placed on it move as well. In this case, linkS created 
between lexia by the special purpose element are preserved. 
In one embodiment, Such "gluing optionally only applies 
one way from the element to the lexia Symbols placed on the 
element Such that moving the element moves the lexia 
Symbols placed on the element, but moving a lexia Symbol 
does not move the element. In one embodiment, Selecting a 
Special purpose element allows parameters of the Special 
purpose element to be edited. In one embodiment, the 
editable parameters include the function performed by the 
element (for example, whether the element is to be a link 
creation element, a formatting element, or another type of 
element), the type of function (for example, the specific type 
of link that is to be created, in the case of a link creation 
element, or the format that is to be applied, in the case of a 
formatting element), whether lexia Symbols become glued to 
the element once placed on the element So that if the element 
is moved, the lexia symbols move as well, whether the 
element is displayed when the contents map window is 
displayed in either an editing mode, a viewing mode, or 
both, whether the element provides any inheritance proper 
ties that are applied to lexia represented by lexia Symbols 
placed on the element, and other parameters. An element 
may also include editable data fields associated with the 
element, Similar to the data fields associated with a lexia, 
Such as data fields a name, a nickname, a Summary descrip 
tion, an index value, or other data. 

0179. In one embodiment of the invention, links can be 
created from a lexia to a special purpose element in the same 
manner as links are created between lexia in the embodiment 
of FIGS. 17a and 17b. For example, a link between a 
currently displayed lexia and a Special purpose element may 
be created by clicking on the desired location for the link 
activation area for the link in the lexia display window and 
then Selecting the Special purpose element in the contents 
map display window as the target of the link. Depending 
upon the option chosen by the user, the link activation area 
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for the link may be represented by text or data fields from the 
Source lexia, text or data fields from the target Special 
purpose element, or text or data fields from the lexia 
represented by any lexia Symbols that have been placed on 
the Special purpose element. 
0180 FIG. 18f shows an example of a link from a lexia 
to a special purpose element in one embodiment of the 
present invention. The link was created in a manner Similar 
to that described above with respect to the embodiments of 
FIGS. 17a and 17b. In FIG. 18f, lexia symbol 1852 is 
highlighted and the lexia represented by lexia symbol 1852 
is displayed in lexia display window 1820. A link has been 
created from the lexia represented by lexia symbol 1852 to 
special purpose element 1875 in contents map window 
1810. The link activation area for the link was designated by 
positioning a cursor over the desired location in lexia display 
window 1820 and clicking a mouse button. The target of the 
link was then Selected by positioning the cursor over Special 
purpose element 1875 clicking a mouse button. FIG. 18f 
shows the Subsequent State of the display Screen. Cursor 
1841 remains positioned over special purpose element 1875 
in contents map window 1810. Aborder 1843 around special 
purpose element 1875 indicates that cursor 1841 is posi 
tioned over special purpose element 1875. As a result of 
creation of the link, a link activation area 1844 has been 
inserted into the Source lexia at the location Specified for the 
link activation area for the link. The makeup of the link 
activation area 1844 inserted in a Source lexia as a result of 
creation of a link to a special purpose element depends on 
the type of Special purpose element to which the link is 
established and on the type of activation area representation 
selected by the user. In the embodiment of FIG. 18f, the 
special purpose element 1875 to which the link has been 
established is an ordered link creation element. The corre 
sponding configuration of the link activation area 1844 for 
the embodiment of FIG. 18f is a list of link activation areas 
comprising the titles of the lexia represented by the lexia 
symbols on special purpose element 1875. In other embodi 
ments, the link activation area to a Special purpose element 
may consist of text or data fields from the Source lexia, text 
or data fields from the Special purpose element, text or data 
fields from the lexia represented by lexia symbols located on 
the Special purpose element, or other items. 
0181 FIG. 18d shows an embodiment of the present 
invention that includes a special purpose element 1895 that 
creates a parent-child hierarchical relationship between a 
lexia or a group of lexia and another lexia or a group of lexia. 
In FIG. 18d, hierarchical link creation element 1895, rep 
resented by a dotted arrow, has been added to contents map 
window 1810 of the embodiment of FIG. 18c. Hierarchical 
link creation element 1895 creates a parent-child link 
between lexia represented by lexia symbol 1852 at the tail of 
the arrow and, in the embodiment of FIG. 18d, ordered link 
creation element 1875 at the head of the arrow. In other 
embodiments, hierarchical link creation element 1895 may 
connect a lexia Symbol to a lexia Symbol, a special purpose 
element to a lexia Symbol, a special purpose element to 
another special purpose element. 
0182. The links created by hierarchical link creation 
element 1895 are shown in lexia display window 1820. In 
FIG. 18d, lexia symbol 1852 is highlighted in contents map 
window 1810. Accordingly, the contents of the lexia repre 
sented by lexia symbol 1852 is displayed in lexia display 
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window 1820. The links created by hierarchical link creation 
element 1895 in the embodiment of FIG. 18d appear as a list 
of links 1897. Link list 1897 consists of a list of the titles 
extracted from each of the lexia on hierarchical link creation 
element 1895. Each title functions as a link activation area 
activating a link from the lexia represented by lexia Symbol 
1852 to each of the lexia represented by lexia symbols 1850, 
1851, 1856 and 1853 on ordered link creation element 1875. 
0183 In other embodiments, the links created by hierar 
chical link creation element 1875 in the parent lexia repre 
sented by lexia symbol 1852 may take forms other than list 
1897 in FIG. 18d. For example, in one embodiment, the 
links are added to the parent lexia in the form of a pull down 
menu. Other manifestations of links created by the link 
creation elements of the present invention will be apparent 
to those skilled in the art. 

0184. In the embodiment of FIG. 18d, the links created 
by hierarchical link creation element 1895 are one way links. 
In this embodiment, hierarchical link creation element 1895 
creates links from the lexia Symbol or other element at the 
tail of hierarchical link creation element 1895 to the lexia 
symbol or other element at the head of hierarchical link 
creation element 1895, but does not create links the other 
way. 

0185. In one embodiment of the invention, hierarchical 
link creation element 1895 is created by clicking a mouse 
button on contents map window 1810, choosing a “create 
hierarchical link’ option from a pop up window, and indi 
cating the tail and head locations of the desired hierarchical 
link. 

0186. In the embodiment of FIG. 18d, hierarchical link 
creation element 1895 creates links from the lexia repre 
sented by lexia symbol 1852 to each of the lexia represented 
by the lexia symbols on ordered link creation element 1875. 
One embodiment of the invention includes hierarchical link 
creation elements that create links only to the lexia repre 
Sented by lexia Symbols placed at particular locations on link 
creation elements Such as ordered link creation element 
1875. For example, one hierarchical link creation element 
creates a link only to the lexia represented by the first lexia 
Symbol on a link creation element. Another example hier 
archical link creation element creates a link only to the lexia 
represented by the last lexia Symbol on a link creation 
element. In one embodiment, a hierarchical link creation 
element, displayed as an arrow in the contents map window 
of the present invention, creates a link only to the lexia 
represented by a lexia Symbol, if any, located at the position 
indicated by the tip of the arrow. Other variations of the 
hierarchical link creation element of the present invention 
will be apparent to those skilled in the art. 
0187 FIG. 19a shows a table link creation element 1910 
of one embodiment of the present invention. In this embodi 
ment, a table link creation element appears as a grid in 
contents map window 1910. It is also displayed as a smaller 
grid 1902 in navigation window 1830. Table link creation 
element 1910 creates links between lexia represented by 
lexia Symbols placed at the interSection points of the grid 
lines making up table link creation element 1910. In the 
embodiment of FIG. 19a, table link creation element 1910 
contains nine interSection points. Six of the nine interSection 
points are occupied by lexia symbols 1853, 1855, 1854, 
1856, 1912 and 1914, respectively. 
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0188 The links created by the table link creation element 
of the present invention can have a variety of forms. In the 
embodiment of FIG. 19a, links are created from each lexia 
represented by a lexia Symbol placed at an interSection point 
of the table link creation element to each lexia represented 
by lexia Symbols, if any, located immediately above, below, 
to the left, and to the right of the lexia symbol. 

0189 Lexia display window 1820 of FIG. 19a shows the 
links created for the lexia represented by highlighted lexia 
symbol 1856 by table link creation element 1910 in the 
embodiment of FIG. 19a. Lexia symbol 1855 is located 
immediately above, lexia symbol 1914 is located immedi 
ately below, lexia symbol 1854 is located immediately to the 
left, and lexia symbol 1912 is located immediately to the 
right, of lexia symbol 1856 on table link creation element 
1910. Accordingly, table link creation element 1910 creates 
a link from the lexia represented by lexia symbol 1856 to the 
lexia represented by lexia symbols 1855, 1914, 1854 and 
1912. These links are represented by link activation buttons 
1915, 1920, 1925 and 1927, respectively. Activating link 
activation button 1915 will bring up the lexia represented by 
lexia symbol 1855. Activating link activation button 1920 
will bring up the lexia represented by lexia symbol 1914. 
Activating link activation button 1925 will bring up the lexia 
represented by lexia symbol 1854. Activating link activation 
button 1927 will bring up the lexia represented by lexia 
symbol 1912. 

0190. In the embodiment of FIG. 19a, link activation 
buttons 1915, 1920, 1925 and 1927 are labeled “Up”, 
“Down”, “Left' and “Right', respectively. In other embodi 
ments, other labels may be used. In one embodiment, the 
labels used are the names of the target lexia eXtracted from 
the target lexia. In other embodiments, the labels used may 
consist of data from other data fields of a lexia Such as a 
Summary, a nickname, or other data. 

0191 FIG. 19b shows an embodiment of the present 
invention in which the links created by table link creation 
element 1910 are in the form of a table 1900. In FIG. 19b, 
lexia symbol 1912 is highlighted in contents map window 
1810 and the lexia represented by lexia symbol 1912 is 
displayed in lexia display window 1820. In the embodiment 
of FIG. 19b, for each lexia represented by a lexia symbol 
occupying a grid interSection point of table link creation 
element 1910, a table is created containing links to each 
lexia represented by each other lexia Symbol occupying an 
intersection point of table link creation element 1910. The 
links are arranged in the table in a manner that corresponds 
to the position of the corresponding lexia Symbols on table 
link creation element 1910. 

0192 Lexia display window 1820 of FIG. 19b shows the 
table 1900 in the lexia represented by lexia symbol 1912 
created by placing lexia symbol 1912 on table link creation 
element 1910 in the location shown in FIG. 19b. Table 1900 
contains entries corresponding to the lexia Symbols located 
on table link creation element 1910. For the lexia repre 
sented by lexia symbol 1912, the table entry consists of an 
identifier for the lexia represented by lexia symbol 1912. In 
the embodiment of FIG. 19b, the identifier used is the title 
of the lexia as extracted from the lexia. For lexia other than 
the lexia represented by lexia symbol 1912, the entries in 
table 1900 consist of link activation areas to the respective 
lexia. In the embodiment of FIG. 19b, the link activation 
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areas consist of the titles of the target lexia as extracted from 
the lexia themselves. In other embodiments, other data fields 
of the underlying lexia, Such as a Summary or nickname, 
may be used. 

0193 Table 1900 consists of three columns of entries 
corresponding to the three vertical grid lines of table link 
creation element 1910. 

0194 The first column contains link activation areas 
1930 and 1931, which create links to the lexia represented 
by lexia symbols 1853 and 1854, respectively, located on the 
first vertical grid line 1950 of table link creation element 
1910. The first column of table 1900 thus corresponds to the 
first vertical grid line 1950 of table link creation element 
1910. 

0195 The second column of table 1900 contains link 
activation areas 1932, 1933 and 1934, which create links to 
the lexia represented by lexia symbols 1855, 1856, and 
1914, respectively, located on the second vertical grid line 
1951 of table link creation element 1910. The Second 
column of table 1900 thus corresponds to the second vertical 
grid line 1951 of table link creation element 1910. 

0196) The third column of table 1900 contains lexia 
identifier 1935 corresponding to the lexia represented by 
lexia symbol 1912 on the third vertical grid line 1952 of 
table link creation element 1910. The third vertical grid line 
1952 of table link creation element 1910 contains no lexia 
symbols other than lexia symbol 1912 itself. Accordingly, 
there are no other entries is the third column of table 1900. 
However, if there were additional lexia symbols on third 
Vertical grid line 1952, corresponding link activation areas 
would be created in corresponding locations in the third 
column of table 1900. 

0197). In one embodiment of the invention, instead of 
containing an identifier Such as the title of the lexia, table 
1900 contains a blank entry at the table location correspond 
ing to the lexia in which table 1900 is being created. 

0.198. It will be apparent to those skilled in the art that 
links created by placing lexia Symbols on a table link 
creation element of the present invention can be represented 
in a variety of manners other than the link activation buttons 
of FIG. 19a and the link activation areas of table 1900 of 
FIG. 19b. It will also be apparent to those skilled in the art 
that the link creation elements of the present invention, 
which create links between the lexia represented by lexia 
Symbols placed or “dropped' on the element, can have a 
variety of other configurations than the example configura 
tions shown in FIGS. 18a-d and 19a-b. 

0199 The present invention provides a search function 
that allows searches to be made of the content of each of the 
lexia of a hypermedia work. In one embodiment of the 
present invention, the lexia Symbol representing each lexia 
that contains the Searched for content is indicated both in the 
contents map window and in the navigation window of the 
present invention. In one embodiment of the invention, the 
Search function includes the ability to Search non-displayed 
data of a lexia, Such as the title, Summary, and nickname. In 
one embodiment, a Search can be limited to specified por 
tions or data fields of lexia. For example, a Search can be 
limited to the non-displayed nicknames of lexia, or to 
nicknames and Summaries, or to titles and displayed content. 
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0200 FIG. 20 illustrates a search function provided by 
one embodiment of the present invention. FIG.20 shows the 
results of a search for the text phrase “link creation element” 
in the hypermedia work of FIG. 19a. In this embodiment, 
each lexia that contains the Searched for phrase is indicated 
by means of a ring around the corresponding lexia Symbol. 
According to FIG. 20, of the lexia whose corresponding 
lexia symbols are displayed in contents map window 1810, 
the lexia represented by lexia symbols 1850, 1856, and 1812 
contain the Searched-for phrase “link creation element'. In 
addition, the hypermedia work of FIG. 20 contains two 
other lexia that contain the Searched for phrase. The lexia 
Symbols for these lexia are not located in the portion of the 
contents map displayed in contents map window 1810, but 
are represented by lexia symbols 2010 and 2015 displayed 
in navigation window 1830, which displays an image of the 
entire contents map. 
0201 The search function of the present invention pro 
vides a navigable graphical display of the results of a Search. 
Any of the lexia containing the Searched for content can be 
accessed by Selecting an indicated lexia Symbol representing 
the lexia either in contents map window 1810 or in naviga 
tion window 1830. In FIG. 20, the lexia corresponding to 
lexia symbol 1856 has been selected, for example by using 
a mouse button, and is displayed in lexia display window 
1820. In this embodiment, when a lexia containing searched 
for content is displayed in lexia display window 1820, the 
Searched for content is indicated in lexia display window 
1820. As shown in FIG. 20, the searched for phrase “link 
creation element” is found four times in the portion of the 
lexia represented by lexia symbol 1856 displayed in lexia 
display window 1820. In the embodiment of FIG. 20, these 
four occurrences 2020, 2025, 2030 and 2035 of the phrase 
“link creation element” are indicated by bold and italicized 
teXt. 

0202) It will be apparent to those skilled in the art that 
Searches other than Simple text Searches can be performed 
by the present invention. It will also be apparent to those 
skilled in the art that a variety of display elements other than 
a ring around a lexia Symbol can be used to identify lexia 
containing the Searched for item in contents map window 
1810 and navigation window 1830. 
0203. In one embodiment of the invention, in addition to 
highlighting the Searched for item in a displayed lexia, any 
links in the displayed lexia to other lexia containing the 
Searched for item are also identified by highlighting. In one 
embodiment, the Search function may search for items. Such 
as linkS. For example, a Search can be requested for all links 
to or from a specific lexia. The results of different searches 
may be identified by different types or colors of highlighting. 
0204. In one embodiment of the invention, the results of 
a Search may be saved for later retrieval. In one embodiment, 
the results of a Search remain displayed until a specified user 
action or time-out occurs. For example, in one embodiment, 
a user may elect to have the results of a Search remain 
displayed until a user requests another Search or until the 
user issues a cancellation command. 

0205. In the embodiment of FIG. 20, navigation window 
1830 provides an overview of the entire contents map of the 
hypermedia work depicted in FIG. 20. In the embodiment of 
FIG. 20, navigation window 1830 contains 23 lexia sym 
bols. Accordingly, the hypermedia work depicted in FIG. 20 
contains 23 lexia. 
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0206 Hypermedia works may be created that contain a 
thousand or more lexia. Because of limited resolutions of 
computer display monitors, it may not be possible to dis 
tinctly display a thousand or more lexia Symbols in a 
navigation window the size of navigation window 1830. For 
hypermedia works containing large numbers of lexia, one 
embodiment of the present invention utilizes multi-tiered 
navigation windows according to the method of patent 
application Ser. No. 08/298,215. As shown in FIG. 22, in 
this embodiment, three views of the contents map of a 
hypermedia work are used. 

0207. An overview of the entire contents map is provided 
by top level navigation window 2220. Top level navigation 
window 2200 contains intermediate scrolling frame 2230 
and contents map window Scrolling frame 2225. Intermedi 
ate scrolling frame 2230 indicates the portion of the contents 
map that is displayed in intermediate level navigation win 
dow 2210. Contents map window scrolling frame 2225 
indicates the portion of the contents map that is displayed in 
contents map window 2200. Either of the two scrolling 
frames 2225 and 2230 may be moved, for example by 
dragging with a mouse, within top level navigation window 
2220, thereby causing the portion of the contents map 
displayed in contents map window 220 to change. In one 
embodiment, dragging intermediate Scrolling frame 2230 in 
top level navigation window 2220 moves contents map 
Scrolling frame 2225 in the same manner Such that the 
position of contents map Scrolling frame 2225 with respect 
to intermediate Scrolling frame remains fixed. Dragging 
contents map Scrolling frame 2225 in top level navigation 
window 2220, however, does not cause intermediate Scroll 
ing frame 2225 to move. 
0208 Intermediate navigation window 2210 displays the 
portion of the contents map indicated by intermediate Scroll 
ing frame 2230 in top level navigation window 2220. 
Intermediate navigation window 2210 contains Scrolling 
frame 2215. Scrolling frame 2215 indicates the portion of 
the part of the contents map displayed in intermediate 
navigation window 2210 that is displayed in contents map 
window 2200. Dragging scrolling frame 2215 in intermedi 
ate navigation window 2210 changes the portion of the 
contents map displayed in contents map window 2200. 

0209. In the multi-tiered embodiment of FIG. 22, there 
fore, the portion of the contents map displayed in contents 
map window 2200 can therefore be changed by moving 
Scrolling frame 2215 in intermediate navigation window 
2210 or by moving intermediate scrolling frame 2230 and/or 
contents map Scrolling frame 2225 in top level navigation 
window 2220. 

0210. In one embodiment, the scale of top level naviga 
tion window 2220 and intermediate navigation window 
2210 is chosen such that individual lexia symbols can be 
distinctly displayed in intermediate navigation window 
2210, but not necessarily in top level navigation window 
2220. In one embodiment top level navigation window 2220 
displayS groups of lexia and/or regions containing lexia. If 
the search function of the embodiment of FIG. 20 is used 
with the embodiment of FIG. 22, all areas containing the 
Searched for content are indicated in top level navigation 
window 2220. Individual lexia containing the searched for 
content are indicated in intermediate navigation window 
2210 and in contents map window 2200. 
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0211 One embodiment of the present invention allows 
the lexia for hypermedia WorkS created with the present 
invention to be exported as hypertext markup language 
(“HTML') documents, for example in order to publish 
works on the World Wide Web or for use in intranets. In one 
embodiment of the present invention, an applet written in the 
JAVA computer language provides contents map window 
functionality to the resulting HTML documents. 
0212. The present invention can be implemented by 
means of Software programming on any of a variety of one 
or more computer Systems as are well known in the art, 
including, without limitation, computer Systems. Such as that 
shown in FIG. 21. The computer system shown in FIG. 21 
includes a CPU unit 2100 that includes a central processor, 
main memory, peripheral interfaces, input-output devices, 
power Supply, and associated circuitry and devices, a display 
device 2110 which may be a cathode ray tube display, LCD 
display, gas-plasma display, or any other computer display; 
an input device 2130, which may include a keyboard, 
mouse, digitizer, or other input device. The computer System 
may or may not include non-volatile Storage 2120, which 
may include magnetic, optical, or other mass Storage 
devices, and a printer 2150. The computer system may also 
include a network interface 2140, which may consist of a 
modem, allowing the computer System to communicate with 
other Systems over a communications network Such as the 
Internet. Any of a variety of other configurations of com 
puter Systems may also be used. 
0213 Thus a novel hypermedia authoring and publishing 
System has been presented. Although the present invention 
has been described with respect to certain example embodi 
ments, it will be apparent to those skilled in the art that the 
present invention is not limited to these Specific embodi 
mentS. 

1. A display System for representing the content of Sets of 
data comprising: 

a display Screen; and 
a plurality of graphical elements representing Sets of data 

displayed on Said display Screen, a first of Said graphi 
cal elements comprising a caricature based upon a first 
parameter related to a first of Said Sets of data. 

2. The display System of claim 1 wherein Said Sets of data 
comprise lexia of a hypermedia work. 

3. The display system of claim 1 wherein said first set of 
data comprises formatted display data displayable on Said 
display Screen, and wherein Said first parameter comprises a 
Visual appearance of Said display data when displayed on 
Said display Screen. 

4. The display System of claim 3 wherein Said caricature 
comprises a caricature of a first portion of Said visual 
appearance of Said display data. 

5. The display system of claim 4 wherein said formatted 
display data comprises text data arranged in a plurality of 
paragraphs, and wherein Said caricature comprises carica 
tures of a first portion of Said plurality of paragraphs. 

6. The display system of claim 4 wherein a size of said 
first portion of Said Visual appearance of Said display data is 
dependent on a size of Said first graphical element. 

7. The display system of claim 1 wherein said caricature 
comprises a pseudo-randomly generated feature. 
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8. The display system of claim 7 wherein said pseudo 
randomly generated feature comprises the location of a 
Visual feature of Said caricature. 

9. The display system of claim 8 wherein said visual 
feature comprises a notch along a perimeter of Said carica 
ture. 

10. The display system of claim 1 wherein a change to 
Said first Set of data that results in a change to Said first 
parameter leads to a corresponding change to Said caricature. 

11. The display system of claim 1 wherein said first 
parameter comprises a time related to Said first Set of data. 

12. The display system of claim 11 wherein said time 
related to Said first Set of data comprises a time of creation 
of Said first set of data. 

13. The display system of claim 11 wherein said time 
related to Said first Set of data comprises a time related to an 
access history of Said first Set of data. 

14. The display System of claim 1 wherein Said caricature 
based on Said first parameter comprises a shape of Said first 
graphical element. 

15. The display system of claim 14 wherein said shape of 
Said first graphical element comprises a rectangle, and 
wherein a degree of rounding of comers of Said rectangle 
depends upon a value of Said first parameter. 

16. The display system of claim 15 wherein said first 
parameter comprises a count of a number of times that Said 
first Set of data is accessed. 

17. The display system of claim 1 wherein said caricature 
based on Said first parameter comprises a color. 

18. The display system of claim 17 wherein said color 
depends upon a value of Said first parameter. 

19. The display system of claim 10 wherein said carica 
ture is updated to reflect a change made to Said first Set of 
data. 

20. The display system of claim 1 wherein a visual 
appearance of Said first graphical element and a relative 
position of Said first graphical element on Said display Screen 
distinguishes Said first Set of data from other Sets of data. 

21. In a computer System, a method for creating a graphi 
cal element representing a set of data, Said method compris 
ing the Steps of 

examining a set of data; 

identifying a first parameter of Said Set of data; 
generating a first representation corresponding to Said first 

parameter; and 

incorporating Said first representation in a graphical ele 
ment representing Said Set of data. 

22. The method of claim 21 wherein said set of data 
comprises a lexia of a hypermedia work. 

23. The method of claim 21 wherein said set of data 
comprises data displayable on a display device and wherein 
Said first parameter comprises a visual appearance of a 
portion of Said data when displayed on Said display device. 

24. The method of claim 21 further comprising the steps 
of: 

reexamining Said Set of data after a triggering event has 
occurred; 

identifying any change to Said first parameter of Said Set 
of data; 
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if a change to Said first parameter has occurred, revising 
Said first representation corresponding to Said first 
parameter according to Said change, and 

incorporating Said revised first representation in Said 
graphical element representing Said Set of data. 

25. The method of claim 21 further comprising the steps 
of: 

identifying a Second parameter of Said Set of data; 
generating a Second representation corresponding to Said 

Second parameter; and 
incorporating Said Second representation in Said graphical 

element representing Said Set of data. 
26. The method of claim 21 further comprising the steps 

of: 

identifying plurality of additional parameters of Said Set of 
data; 

generating additional representations corresponding to 
Said additional parameters, and 

incorporating Said additional representations in Said 
graphical element representing Said Set of data. 

27. A program Storage device readable by a machine, 
tangibly embodying a program of instructions executable by 
the machine to perform method steps for creating a graphical 
element representing a set of data, Said method comprising 
the steps of: 

examining a set of data; 
identifying a first parameter of Said Set of data; 
generating a first representation corresponding to Said first 

parameter; and 
incorporating Said first representation in a graphical ele 

ment representing Said Set of data. 
28. The program storage device of claim 27 wherein said 

Set of data comprises a lexia of a hypermedia work. 
29. The program storage device of claim 27 wherein said 

Set of data comprises data displayable on a display device 
and wherein Said first parameter comprises a visual appear 
ance of a portion of Said data when displayed on Said display 
device. 

30. The program storage device of claim 27 wherein said 
method further comprises the Steps of: 

reexamining Said Set of data after a triggering event has 
occurred; 

identifying any change to Said first parameter of Said Set 
of data; 

if a change to Said first parameter has occurred, revising 
Said first representation corresponding to Said first 
parameter according to Said change, and 

incorporating Said revised first representation in Said 
graphical element representing Said Set of data. 

31. The program Storage device of claim 27 wherein Said 
method further comprises the Steps of: 

identifying a Second parameter of Said Set of data; 
generating a Second representation corresponding to Said 

Second parameter; and 
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incorporating Said Second representation in Said graphical generating additional representations corresponding to 
element representing Said Set of data. Said additional parameters, and 

32. The program Storage device of claim 27 wherein Said 
method further comprises the Steps of: incorporating Said additional representations in Said 

graphical element representing Said Set of data. 
identifying a plurality of additional parameters of Said Set 

of data; k . . . . 


