
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2010/0205182 A1 

Clifton-Bligh 

US 20100205182A1 

(43) Pub. Date: Aug. 12, 2010 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

METHODS AND DEVICES FOR MAPPNG 
DATA FLES 

Inventor: Gervase Clifton-Bligh, London 
(GB) 

Correspondence Address: 
FSH & RICHARDSON P.C. 
P.O. BOX 1022 
MINNEAPOLIS, MN 55440-1022 (US) 

Assignee: SYMTEC LIMITED, Isle of Man 
(GB) 

Appl. No.: 12/555,656 

Filed: Sep. 8, 2009 

Related U.S. Application Data 

Continuation of application No. 10/861,916, filed on 
Jun. 7, 2004, now abandoned, which is a continuation 
of application No. 09/473,860, filed on Dec. 28, 1999, 
now Pat. No. 6,775,659, which is a continuation of 
application No. PCT/GB99/02820, filed on Aug. 26, 
1999, which is a continuation-in-part of application 
No. PCT/GB98/03481, filed on Nov. 20, 1998. 

(30) Foreign Application Priority Data 

Aug. 26, 1998 (GB) ................................... 98.18633.1 
Nov. 11, 1998 (GB) ................................... 98247794 

Publication Classification 

(51) Int. Cl. 
G06F 7/30 (2006.01) 

(52) U.S. Cl. ................................. 707/743; 707/E17.002 

(57) ABSTRACT 

A method of mapping interconnections between a plurality, 
of data files, such as files of the worldwide web. The method 
comprises a step of for a first file, in a display area displaying 
a first region. Then, according to a first distance scale, dis 
playing one or more second regions, which respectively rep 
resent one or more second files logically related to the first 
file, for example by hyperlinks. The second regions are spa 
tially related in, a display to the first region. In (n-1) further 
steps, i=2,..., n, the method displays according to an i-th 
distance scale Smaller than the (i-1)-th distance scale one or 
more (i+1)-th regions. Each of these (i+1)-th regions respec 
tively represent one or more (i+1)-th files which are logically 
related to the i-th file, and they are spatially related on a 
display to the i-th region representing that i-th file. 
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FIG 3A 
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FIG 7 
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FIG 9 
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METHODS AND DEVICES FOR MAPPING 
DATA FLES 

CROSS-REFERENCES TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 10/861,916, filed Jun. 7, 2004, which is a con 
tinuation of U.S. application Ser. No. 09/473,860, filed Dec. 
28, 1999, which is a continuation of PCT/GB99/02820, filed 
Aug. 26, 1999. PCT/GB99/02820 claimed priority from other 
applications, including PCT/GB98/03481 which designated 
the United States of America. U.S. application Ser. No. 
09/473,860 also is a continuation-in-part of PCT/GB98/ 
03481, filed Nov. 20, 1998. U.S. application Ser. No. 09/473, 
860, under 35 U.S.C. 119, also claims the benefit of foreign 
priority applications filed in Great Britain on Aug. 26, 1998 as 
serial no. 98.18633.1 and on Nov. 11, 1998 as serial no. 
9824779.4. All of the prior applications are incorporated by 
reference in the disclosure of this application. 

FIELD OF THE INVENTION 

0002 This invention relates to methods for mapping rela 
tionships between data files (or portions of a single data file), 
methods of moving between data files (or within a data file), 
and to an apparatuses arranged for performing the methods. 
The invention further relates to a device including a display 
which displays a map of data files, particularly a device hav 
ing a low resolution screen either in absolute terms or in 
relation to the number of data files which are to be mapped 
(e.g. 100s or even 1000s of files). 
0003. The files referred to throughout this document may 
be electronic files, but may alternatively be files stored on any 
other recording medium, for example an optical or holo 
graphic data storage medium. As discussed in detail below, 
the invention is particularly Suitable, for example, for display 
ing relationships between data files which are part of the 
world wide web. 

DISCUSSION OF THE PRIOR ART 

0004. The vast amount of information stored on the world 
wide web is divided into data files, each of which has an 
“address', and is stored on a computer called a “server'. One 
kind of file is called a "page' and simply contains a set of 
information. The format of the information differs from one 
page to another, for example, some pages may contain just 
text, while others might for instance reference Some audio or 
visual files to display at a certain point in the pages. Using a 
program called a “browser, a user of the web is able to 
display the pages in a part of his or her screen called a 
“browser array', for example one page at a time. Specifically, 
the use may be said to have a location within the web which 
corresponds to a page of the web, and to view the page, which 
corresponds to his location. 
0005. Like the pages of a conventional book which are 
arranged in a numbered sequence, the pages of the worldwide 
web have defined logical relationships to each other, but the 
logical relationships between the pages of the web are much 
more complicated than a simple numbered sequence. The 
purpose of these logical relationships is to connect pages 
which contain related information. For example, a page con 
taining information on a first topic (say “patents') may be 
logically related to one or more other pages containing infor 
mation on related topics (Such as “patent attorneys'). 
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0006. The logical relationships between pages are defined 
by logical links known as “hyperlinks'. The hyperlinks are 
conventionally defined in a "hypertext'' programming lan 
guage (or possibly a more Sophisticated content presentation 
format Such as a Flash or Lingo file), the type of language 
upon which the world wide web is based (the term hypertext 
is commonly used to include "hypertext mark-up language' 
(HTML), Dynamic HTML, Wireless Markup Language 
(WML), Active Server Pages, etc), and the term “hyperlink' 
is further used here to mean a link in an AWT such as one 
defined in JAVA, or any other languages used for layout and 
interaction. A single page may contain one or more "hyper 
links' each associated with a portion of the page (e.g. a few 
words of that page) known as an “anchor. The hyperlink 
defines a logical relationship between the “anchor portion of 
the page and a second page of the worldwide web (or possibly 
a particular place in that second page). A user can access that 
second page simply by positioning a curser in the anchor 
portion of the display and clicking a button, such as a button 
of a mouse. This automatically replaces the page he is view 
ing with the second page connected to it by the hyperlink. 
Thus, the second pages are said to be “one click” from the first 
page, meaning that a user connected to the first page can 
access the second pages (i.e. display some or all of the infor 
mation in the second page within his browser array) by a 
single clicking motion (not including clicks performed by the 
user on the Scrollbar). The first page may contain any number 
of anchors, each associated with a respective portion of the 
first page, and each leading via a respective hyperlink to a 
respective second page. 
0007 Of course, a second page too may have anchors in it, 
each leading to a respective third page. The third pages are 
said to be “two clicks' from the first page, meaning that they 
can be accessed from the first page by two clicking motions, 
a first clicking motion which takes the user from the first page 
to the second page (i.e. changes the browser display to rep 
resent the second page, or represents that page in a second 
browser display), and a second clicking motion which moves 
the user from the second page to the third page. The hyper 
links thus provide an efficient way of navigating through the 
myriad of pages available on the web in search of specific 
information, by moving between the pages logically related 
by hyperlinks. Since any page may contain many anchors, 
there can be many second pages related to each first page, and 
many third pages related to each second page. In fact, the 
number of pages n-clicks away from a given first page rises 
approximately exponentially with n. 
0008 A further complexity is provided by a type of file 
called a “frame set'. Although pages of the world wide web 
may be unstructured, in the sense that they consistentirely of 
a list of stored information, a “frame set does have a struc 
ture, and may be thought of as a file which partitions the 
browser array into a number of sections and displays another 
predetermined file in each of those sections, for example so 
that different sorts of information on a given topic are classi 
fied into different sections. Any number of anchors may be 
located in any of the files displayed in the sections. Supposing 
that a useruses abrowser to access a first file which is a frame 
set, the browser display area is divided into a number of 
sections corresponding to the number of sections in the frame 
set. When the user clicks on an anchor portion within one of 
the sections, that (or a, different) section of the browser dis 
play area (or possibly the whole browser area or the whole of 
a new browser area) is replaced by a second file (e.g. a page) 
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connected to the anchor portion by a hyperlink. However, the 
rest of the display area (i.e. the other sections of the frame set) 
remains displayed to the user. 
0009. The worldwide web is in fact a single example of a 
networked computer file system based on a hypertext. Other 
examples of a hypertext based system include other Internet 
systems not for Some reason classified as being the world 
wide web (for example, because they are owned by a large 
company or government department and not publicly acces 
sible), so-called “intranet’ systems, or indeed any other sys 
tem using a hypertext language (such as HTML or Dynamic 
HTML) to define and permit movement between files. These 
systems are in turn examples of what may be called a "hyper 
space', that is a set of data files, each having an address or 
name, the set of files having logical relationships defined 
between members of the set. 
0010 For example, a conventional directory structure is an 
example of a hyperspace. A directory structure consists of 
data files of two forms: (i) data files here called “branch 
nodes' which contain (usually only contain) logical links to 
other data files, and (ii) data files called “leaf nodes' which 
may contain information but do not contain links to other data 
files of the hyperspace. An empty directory is an example of 
a leaf node, as is a text file, a picture file, a video file or an 
audio file; and a directory which is not empty is an example of 
a branch node. 
0011 Such a logically related set of data files may be a 
pure hierarchy (tree structure). That is, one directory (the 
“root directory') is designated the uppermost level of the 
hierarchy. There is a maximum of one logical link to each 
directory (although the directory itself may contain any num 
ber of logical connections to other data files), and every data 
file (including all the directories) can be reached from the root 
directory by a single path, along a series of the logical con 
nections defined above. The data files which can be reached 
by a single logical link from a given directory are said to be 
“in” the directory. Here, we will refer to a data file which can 
be reached from the top directory by following logical links as 
being in the (i+1)-th level (the root directory is the first level). 
0012. In fact, a directory structure may not be a pure tree 
structure, because of “short-cuts” for example, or because 
some HTML files and hyperlinks are included within the 
definition of the hyperspace in question. Thus a directory 
structure may be an example of a logical relation between 
files which form a tree-like structure (which approximates a 
tree structure), in which for example over 90% of the logical 
connections conform to a tree structure. 
0013. In a conventional tool for navigating a hierarchy of 
data files (e.g. Microsoft Windows or Microsoft Explorer), a 
certain data file (e.g. leaf node) is reached along a path of 
logical connections from the root directory, e.g. along one or 
more intermediate directories, by the following procedure. 
Starting with the root directory (or from any other point), a 
symbol is drawn for each data file in the root directory. These 
symbols are drawn displayed in a column. The user clicks on 
the symbol representing the intermediate directory which is 
on the path to the data file he wishes to reach. Then the process 
is repeated, with that intermediate directory in the place of the 
top directory. To reach a data file in the (i+1)-th level requires 
i clicks. The last of these clicks is on a symbol representing 
the data file which the user wishes to reach. 
0014. During this process a user will only see a symbol 
representing a particular data file if that data file happens to be 
in one of the intermediate directories on the path. Therefore, 
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it is essentially impossible for the user to gain an impression 
of the overall shape of the directory structure, for example 
whether the leaf nodes are uniformly distributed in the hier 
archy. In other words, this navigation tool is not suitable for 
visualizing a directory structure. 
0015 To address the specific problem of visualizing a 
hierarchical directory structure, Brian Johnson and Ben 
Schneiderman (“Tree-Maps: A Space-Filling Approach to the 
Visualization of Hierarchical Information Structures'. Pro 
ceedings of the Annual Conference on Visualization, San 
Diego, p284-291, IEEE, 1991) proposed drawing a two-di 
mensional diagram showing the data files of a directory. Each 
data file is represented by a rectangle in the diagram; the 
rectangles representing the data files in a certain directory are 
drawn inside the rectangle representing that directory (i.e. the 
nesting corresponds to the hierarchy), in a single row or 
column; in the case of leaf nodes, the rectangles are drawn 
with equal shapes and areas to each other. 
0016. In a directory structure of conventional size, say 
about 3000 files (perhaps in 20 layers), the areas representing 
leafnodes become very small. Therefore, since this document 
is concerned only with visualising the distribution of leaf 
nodes, Johnson and Schneiderman recommend that the rect 
angles representing data files in any directory are sized so as 
to completely cover the rectangle representing that directory. 
Thus, the diagram proposed only contains areas representing 
leafnodes. Thus, in the case of a typical directory structure (in 
which most leaf nodes are several links away from the top 
directory), the result is a diagram composed of a myriad of 
tiny rectangles (shown in FIG. 8 of the paper, in the case of a 
directory of 1000 files). Despite this complexity of this pic 
ture, it is possible from it quickly to ascertain statistical infor 
mation about the distribution of leaf nodes in the data struc 
ture. 

0017. Since this technique is concerned with extracting 
statistical information about a complete directory, structure, 
the technique provides no way of focussing on one part of a 
hierarchy. 
0018. Even if the technique of Johnson and Schneiderman 
was varied (which this paper does not suggest) by including 
the option of redrawing only a branch of the hierarchy (i.e. the 
data files which can be reached by logical links from a direc 
tory which is not the top directory), the result would be a 
second diagram in which all the data files of the branch of the 
hierarchy have different shapes from their shapes in the first 
diagram. Thus, the detailed correspondence between the first 
and second diagrams would be very hard to understand, 
except possibly on a statistical level. 
0019 John Lamping and Ramana Rao (“The Hyperbolic 
Browser: A focus and Context Technique for Visualising 
Large Hierarchies”, Journal of Visual Languages and Com 
puting, 1996, 7, p33-55) propose a radically different tech 
nique for visualising a hierarchical structure, in which the 
data files of the directory are represented by small areas which 
do not overlap, and the logical links between them by lines. 
The Small areas are laid out on a hyperbolic plane mapped 
onto the display area, to give a “fisheye' distortion. The user 
may select the mapping between the hyperbolic display and 
the display area, to make possible visualisation of branches of 
the hierarchy, but again there is no exact correspondence 
between the first and second diagrams. The angles between 
the branches change as the user focuses on different areas of 
the map 
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0020 Neither document describes use of the diagram for a 
purpose other than visualisation. Neither document proposes 
a scheme which can be readily extended to hyperspaces 
which are not hierarchical. Thus, neither document proposes 
a technique well adapted to mapping the pages of the world 
wide web, which is a network of data files rather than a 
hierarchy. 
0021. Furthermore, in both cases the diagram proposed is 
necessarily highly intricate, and thus requires a display device 
having a high resolution, and a high enough screen size to 
make the detail visible. The “tree-map' requires that areas are 
drawn on scale dependent on the number of levels in the 
directory, and in the type of directory for which the tree-map 
is proposed this may mean that even the largest area is much 
less than a twentieth of the display area, while the smallest 
area may be much less than a thousandth of the display area. 
Similarly, the hyperbolic map requires that fine lines are 
drawn on a display to represent links. 

SUMMARY OF THE INVENTION 

0022. The present invention seeks to provide a new and 
useful way of displaying interconnections of various forms 
between data files. 
0023. It preferably aims to provide a method for mapping 
logical relationships between data files which can be used in 
conjunction with a display device having limited resolution 
(e.g. a low number of pixels in each dimension in relation to 
the number of files to be mapped). 
0024. It further preferably seeks to provide devices which 
allow display of and/or navigation of the interconnections 
between data files. 
0025. It further preferably seeks to provide a mechanism 
of accessing various levels of limited data about files (e.g. 
titles) which allows the user to gain an impression of the 
significance of given file before opening the files. 
0026. In its broadest terms the present invention proposes, 
for a given first file (e.g. the current browser file), displaying 
(e.g. on a screen) an image including symbols representing 
second files one clickaway, and in or near the symbol for each 
second file further symbols representing third files one click 
from that second file. This display may be generalised beyond 
third files (two clicks from the first file) to include files any 
number of clicks (e.g. a predetermined number of clicks) 
from the first file. At any level, the files logically related to a 
given file may be represented by further symbols (e.g. Smaller 
symbols) within, or clustering around, the symbol for that 
given file. The display may be used for navigation between 
the data files, permitting the user to open one of the data files 
(i.e. extract information from the data file). 
0027. Accordingly, a first aspect of the present invention is 
a method of mapping logical relations between a plurality of 
data files comprising: 
0028 a step of, for a first file, in a display area displaying 
a first region and one or more second regions, said second 
regions respectively representing one or more second files 
logically related to the first file and being spatially related to 
the first region, the sizes of said second regions being accord 
ing to a first distance scale; and 
0029 for a predetermined value of n, (n-1) further steps, 
i=2,..., n, of for the or each i-th file, displaying one or more 
(i+1)-th regions, said (i+1)-th regions respectively represent 
ing one or more (i+1)-th files which are logically related to the 
i-th file, and being spatially related to the i-th region repre 
senting that i-th file, the sizes of said (i+1)-th regions being 
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according to a respective i-th distance scale Smaller than the 
(i-1)-th distance scale. The hyperlinks are preferably hyper 
text links. 
0030 The value of n may be as low as 2, but it is preferably 
higher (e.g. at least 3, at least 4, or even at least 10), and may 
be indefinitely large. n may depend upon any one or more of 
(i) the resolution of the user's screen, (ii) the computer 
resources available for creating the display, (iii) the number of 
files a certain number of clicks away from the first file, or (iv) 
a selection by the user. 
0031. A preferred case is that the map is drawn for a 
certain predetermined value of n selected by the user, and then 
the user has the option of increasing n by one, so that the map 
is re-drawn according to the first aspect of the invention with 
this new value of n, thereby to include files one further logical 
link away from the first file. 
0032 Since the value of n may be chosen to be small 
(independent of the number of data files) the map may be 
drawn even on a screen with very limited display capacity. 
Below, preferred features of the display are listed which fur 
ther improve the potential of the mapping method, especially 
in the specific technical case of a display of limited technical 
capacity (either in absolute or relative terms). 
0033. The “size of a region may for example be the extent 
of the region in a predetermined direction. The extent of one 
or more (or all) of the regions may by Substantially equal in 
two orthogonal directions, and in this case the "size' may be 
the extent in either direction. It may also be the area of the 
region. 
0034. The data files may be part of any hyperspace of data 

files. For example, the data files and the logical relationships 
between them may be a (hierarchical or tree-like) directory 
structure; in this case the logical relationships between the 
data files may be the links of the directory structure. For 
example, they may be part of a directory structure containing 
at least 4, at least 6, at least 10, at least 20 or at least 30 levels. 
In this case the number of data files in the directory is well 
defined (countable), and may be at least 30, at least 100, at 
least 500, at least 1000 or at least 2000. 
0035 Alternatively, the data files may be files of the world 
wide web. In this case the total number of data files, in the case 
that n is very high, and practically uncountable. 
0036 Alternatively the data files may be part of any other 
hyperspace of data files which is not (or not necessarily) 
hierarchical, for example a web which is internal to a large 
company or government department. For example, the data 
files may be data files connected by hyperlinks (preferably 
hypertext links), which constitute the logical relations. 
0037. The plurality of files are preferably provided at a 
plurality of web sites (that is, a plurality of web domains). The 
files may, for example, include files of the world wide web 
provided at different sites by spatially separated servers. 
0038. The logical relationships may be any logical rela 
tionships (e.g. those defining a tree-structure or, an approxi 
mate-tree structure). They may also be logical relationships 
(pre-)defined by a user or automatically, e.g. based on the 
meanings of the files. 
0039. The logical relationships are preferably of any type 
or types Suitable for defining a hyperspace. Thus, the logical 
relationships between the files may be (or at least include) 
hyperlinks (preferably hypertext links) and optionally also 
the connection(s) between frames and the file(s) they display. 
More preferably, the logical relationships are such that each 
i-th file and its one or more (i+1)-th files are such that the 
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(i+1)-th file can be reached from the i-th file by one click. That 
is, they are connected to the i-th file by a single hyperlink 
connection. 

0040 Thus, if n were indefinitely large, the entire world 
wide web (all files which can be reached by any number of 
clicks) could in principle be represented by the display gen 
erated by the method. In practice, only pages up to, say, n=10 
clicks away may be displayed (or those which generate 
regions having say a radius larger than 5 pixels), but this 
nevertheless may mean a very large number of pages. 
0041. Note that the i-th distance scale may be different for 
different i (e.g. it may depend upon the number of (i+1)-th 
files. For example, in the case that there are a large number of 
(i+1)-th files logically related to a given i-th file, the i-th 
distance scale may be Small, e.g. so that there is space to 
represent all the (i+1)-th files. 
0042. We will now define some useful terminology: for a 
given data file, its “parent files are all files (e.g. in a certain 
map) from which it can be reached by one logical relation 
(e.g. one clicks), while its “ancestor files are all files (e.g. in 
a certain map) from which it can be reached by any number of 
logical relationships. Its "sibling files are files sharing at 
least one parent. Its “child' files are those files to which it is 
a parent. Its "descendent' files are those files to which it is an 
anceStor. 

0043. For any map generated according to the invention 
(in any of its aspects), the "origin” of a data map is the file 
from which distances in terms of clicks are measured (e.g. the 
“root directory of a directory structure, or in some embodi 
ments the web browser location). The “base' is defined in 
relation to a particular map and is equivalent to the first file 
drawn. The “focus is the user's current “location' within the 
map. The “highlight' is the area, label, or other identifying 
device that is at any one time highlighted, or indicated for 
immediate selection, by the user. 
0044 Also, although the method does not draw regions for 
a number of clicks greater than n from the first file, the method 
may not necessarily draw regions for all files up to n clicks 
away from the first file. For example, in that case that there are 
a large number of (i+1)-th files are logically related to a given 
i-th file, and each (i+1)-th region is Small (e.g. below a pre 
determined size), (i+2)-th files logically related to these (i+1)- 
th files may not be displayed. 
0045 Thus, this is a possible criterion for not representing 
certain files. Another possible criterion is that if the same file 
would be represented more than once (because it can be 
reached from the first file by more than one route) all but one 
of those representations may be omitted. Alternatively, 
regions representing its children may be omitted from all but 
one of its representations (that is, the criterion for omitting 
files is that (i) the file would otherwise be shown elsewhere 
and also that (ii) the parent would be represented more than 
once). 
0046) Note that the logical relations are preferably those 
which are uni-directional. That is, even if a first file is logi 
cally related to a second file, this does not imply that the 
second file is logically related to the first. An example of such 
a logical relationship, is a hyperlink. 
0047. The concept of mapping data files which are linked 
by hyperlinks (and thus which may not be part of a hierarchi 
cal directory structure) constitutes an independent second 
aspect of the invention. 
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0048. According to this second aspect of the invention the 
invention provides a method of mapping hyperlinks between 
a plurality of data files comprising: 
0049 a step of, for a first file, in a display area displaying 
a first region and one or more second regions, said second 
regions respectively representing one or more second files 
which are accessible from the i-th file by a hyperlink, and 
being spatially related to the first region, the sizes of said 
second regions being according to a first distance scale; and 
0050 (n-1) further steps, i=2,..., n, of for the or eachi-th 

file, displaying one or more (i+1)-th regions, said (i+1)-th 
regions respectively representing one or more (i+1)-th files 
which are accessible from the i-th file by a hyperlink to the 
(i+1)-th file, and being spatially related to the i-th region 
representing that i-th file, the sizes of said (i+1)-th regions 
being according to an i-th distance scale Smaller than the 
(i-1)-th distance scale. The hyperlinks are preferably hyper 
text links. 
0051. The term “file' as used herein includes “frame set 
within its scope. If a given file is a frame set, the region which 
represents the file preferably indicates this. For example, in 
the case that an i-th file is a frame set partitioned into sections 
(here numbered k=1,...), the i-th region which represents 
the i-th file is preferably shown partitioned into sections 
(k=1,...,j). The (i+1)-th regions are then drawn accordingly, 
so that the (i+1)-th regions which represent those files which 
are linked to the i-th file by anchors within the k-th section of 
the i-th file, are within the k-th section of the i-th region. 
0052 A further alternative is that the logical relationships 
may not be predefined (e.g. by hyperlinks), but rather depend 
on the meanings of the files (e.g. a thesaurus), and even be 
chosen by the user. For example, if the information stored in 
the data files concerned companies and their employees, the 
user could define a rule such that: 
0053 A second data file is logically related to a first data 

file, if and only if either the first represent an employee and the 
second a company the employee has worked for in the past, or 
the first represents a company and the second a current 
employee of that company. 
0054 The concept of defining (or redefining) logical rela 
tionships constitutes a third independent aspect of the inven 
tion, which is a method of mapping logical relationships 
between a plurality of data files, comprising: 
0055 a step of defining a rule which determined whether 
any one of said data files is logically related to any other one 
of said data files; 
0056 a step of, for a first file, in a display area displaying 
a first region representing that i-th file and one or more second 
regions, said second regions respectively representing one or 
more second files and being spatially related to the first 
region; and 
0057 (n-1) further steps, i=2 n of, for the or each i-th file, 
displaying one or more (i+1)-th regions, said (i+1)-th regions 
respectively representing one or more (i+1)-th files logically 
related to the i-th file, and being spatially related to the i-th 
region. Preferably, in this third aspect of the invention too, the 
second regions are according to a first distance scale (e.g. the 
sizes or spatial relationships are according to the first distance 
scale), and all said (i+1)-th regions of an i-th region are 
according to an i-th distance scale Smaller than the (i-1)-th 
distance scale (e.g. the sizes or spatial relationships are 
according to the i-th distance scale). 
0058. The user may optionally select the logical relation 
ship from a number of predetermined options. 
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0059. In any of the aspects of the invention defined above, 
the first file may be a file which is currently being displayed 
by a user (e.g. a data file which corresponds to the user's 
present (system or net) browser location). Alternatively, it 
may be one selected by the user, as described further below. In 
either case, the methods of the invention described above 
create a map based on a first file and indicating the existence 
and distance (e.g. measured in clicks) of other files related to 
the first file. 
0060 We will now discuss a number of geometrical fea 
tures of the map which have significant technical conse 
quences and which are preferred features of a nap produced 
according to all aspects of the invention. 
0061 The number of n-th files rises approximately expo 
nentially with n, so for large n, to avoid the display becoming 
larger than the user's screen, the distance scale must decrease 
accordingly. For example, the distance scale may be chosen to 
decrease such that the total area of the map is “bounded', by 
which we mean that no matter how great the value of n, the 
total area of the display never exceeds a predetermined value. 
This is a preferred feature of maps produced by all methods 
according to the invention. 
0062. As one example of a bounded map, the distance 
scale may be chosen Such that the total area of the one or more 
(i+1)-th regions for eachi-th file is less than (e.g. half) the area 
of the i-th region representing the i-th file. 
0063. In this case, the (i+1)-th regions for each i-th file 
may be non-overlapping and all within the i-th region which 
represents that i-th file. However, this is not the only possi 
bility: for example, the (i+1)-th regions for each i-th file may 
be arranged to cluster around the i-th region which represents 
that i-th file, or the (i+1)-th regions may each partly overlie 
the i-th region. 
0064. The display generated by the method, may thus have 
an appearance resembling a “fractal form, that is with an 
increasingly detailed (scalable) structure (the number of i-th 
regions rising withi) on an increasingly small distance scale 
(for example, the width of an average i-th region). For high 
enough n, every file accessible by clicks within the world 
wide web would be represented by one or more regions in the 
fractal-like display. 
0065 For example, as described above, in the case that the 
(i+1)-th regions for each i-th file are always within the i-th 
region which represents that i-th file, the map will be gener 
ated entirely within the first region, and the total area occu 
pied by the regions (e.g. the Sum of all points which are inside 
at least one of the regions) is equal to the area of the first 
region. This is true whatever the value of n, and however 
many regions there are for each value of i. 
0066. This feature, of the total area occupied by the 
regions of the map being independent of n, is herein called 
“intensiveness”. Any map in which the total area occupied by 
the regions of the map (i.e. the total area which is inside at 
least one region) does not depend upon n (at least for n greater 
than some certain value, in this case n=1), is herein called 
“intensive’. 
0067 For each i-th file, the (i+1)-th regions preferably do 
not overlap one another and their areas are preferably equal to 
each other, but the (i+1)-th regions for first i-th file may be of 
a different size to the (i+1)-th regions of a second i-th file. 
More generally, the i-th distance scales may be different for 
different i-th regions. For example, if there are 20 files one 
click away from a first i-th file, and 10 files one click away 
from a second i-th file, then the area of the 20 (i+1)-th regions 
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for the first i-th file may be smaller than (e.g. half) the area of 
the 10 (i+1)-th regions of the second i-th file. More generally, 
the areas of each of the (i+1)-th regions for an i-th file are 
preferably selected to be less than the area of the i-th region 
which represents that i-th file by a proportion which depends 
in a predetermined way on the number of (i+1)-th regions for 
that i-th file. For example, in the case that the (i+1)-th regions 
for a given i-th file are within the corresponding i-th region, 
the (i+1)-th regions may be as large as possible within the 
constraint of a predetermined size and arrangement rule. 
0068. Furthermore, it is possible for the (i+1)-th regions 
related to a given i-th region to be of identical sizes, or of 
differing sizes from each other (e.g. to indicate that the num 
ber of times that they have been visited) but defined based on 
the same distance scale. For example, the respective sizes 
(e.g. diameters) of the (i+1)-th regions of a given i-th file 
might be defined as the i-th distance scale multiplied by value 
which is a function of a variable characterizing the respective 
(i+1)-th file (such as the number of times the corresponding 
(i+1)-th file has been visited). 
0069. The (i+1)-th regions are preferably arranged along a 
path (e.g. within the corresponding i-th region) which is con 
tinuous (e.g. the pathis independent of the number of (i+1)-th 
regions to be displayed) and closed, orapath which is discrete 
(e.g. for each possible number of (i+1)-th regions up to a 
maximum, there is a predefined arrangement of that number 
of (i+1)-th regions). For example, in some embodiments, 
some or all of the regions are circular, and in this case the 
(i+1)-th regions may be circular regions arranged around the 
inner periphery of the circular i-th region, touching the out 
side of the i-th region and with each (i+1)-th region touching 
or proximate to two neighbouring (i+1)-th regions. This is an 
example of a closed continuous path. 
0070 A property related to, but logically distinct from, the 
arrangement of the regions (described above), is here referred 
to as “angular invariance', and is a preferred feature of all 
maps drawn according to the invention. "angular invariance' 
means that for all i (or at least for i within a certain range) the 
arrangement of the (i+1)-th region(s) in spatial relationship to 
the corresponding i+th region is independent of the value of 
(neglecting distance scales). This feature means that if the 
map is redrawn using a data file other than the first file in place 
of the first file, the result is a second map which is (e.g. 
Substantially) a magnification of the part of the first map 
corresponding to the first file. 
0071. For example, suppose that a first map includes a 
second region (representing file 'A'), and that there are a 
number of files “B” logically related to file “A” and therefore 
drawn as third regions in the first map. If the map is re-drawn 
treating “file A” as the first data file, the spatial arrangement 
of the new second regions (i.e. the regions representing the 
files B) is equivalent to the spatial arrangement of the regions 
representing files B in the first map. Similarly, the fourth 
regions in the first map representing files logically related to 
the files B, are transformed into third regions in the second 
map, but maintain their relative spatial arrangement and/or 
shape. And so on. In Summary, the part of the first map which 
is the second region representing file A, and all (or most) 
regions spatially related to that second region, and all (or 
most) files spatially related to them, are expanded, but not 
relatively rearranged. That is, although the size of the regions 
respectively representing the files B is changed, and the dis 
tance between those regions is changed accordingly, the 
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angular relationship between them (and preferably also 
between them and the region representing file A) is invariant. 
0072 Angular invariance may include invariance (“direc 
tional invariance') in relation toe predefined direction in the 
map (e.g. the horizontal axis of the screen) so that the relative 
angular locations of the (i+1)-th regions in the second map in 
relation to the predetermined direction are the same as their 
angular locations in the first map relative to the predetermined 
direction (e.g. if one imagines a polygon having as its vertices 
the centres of the (i+1)-th regions, that polygon is magnified 
and displaced in the second map but is Substantially not 
deformed, and substantially not rotated relative to the pre 
defined direction). 
0073 Angular invariance (especially in the case of direc 
tional invariance) has the technical advantage that redrawing 
of the map starting from a particular descendant redraws that 
region and its descendants in the same way (e.g. Substantially) 
as they would have been if the part of the original map com 
prising that region and its descendent been simply magnified 
(scaled up). This prevents a user of the map being disorien 
tated by the transformation. 
0074 This concept constitutes an independent fourth 
aspect of the present invention, freely combinable with any of 
the features described above, which is a method of mapping 
logical relations between a plurality of data files comprising: 
0075 a step of, for a first file, in a display area displaying 
a first region and, one or more second regions, said second 
regions respectively representing one or more second files 
logically related to the first file, being spatially arranged in a 
two-dimensional formation in relation to the first region, and 
being spatially arranged relative to each other with an angular 
relationship determined by a rule, and 
0076 (n-1) further steps, i=2,..., n, of for the or eachi-th 

file, displaying one or more (i+1)-th regions, said (i+1)-th 
regions respectively representing one or more (i+1)-th files 
which are logically related to the i-th file, being spatially 
arranged in a two-dimensional formation in relation to the i-th 
region, and being spatially arranged relative to each other 
with an angular relationship determined by said rule. 
0077. Preferably, the rule is in relation to a predefined 
direction in the map, the relative angular locations of the 
(i+1)-th regions in relation to the predetermined direction 
being substantially independent of i (whereby the map is 
directionally invariant). 
0078. Alternatively, in an expression based on “directional 
invariance', this aspect can be stated as a method of mapping 
logical relations between a plurality of data files comprising: 
0079 a step of, for a first file, in a display area displaying 
a first region and one or more second regions, said second 
regions respectively representing one or more second files 
logically related to the first file and being spatially arranged in 
relation to the first region, second regions being drawn 
according to a first distance scale but their relative orientation 
being independent of the first distance scale; and 
0080 (n-1) further steps, i=2,..., n, of for the or eachi-th 

file, displaying one or more (i+1)-th regions, said (i+1)-th 
regions respectively representing one or more (i+1)-th files 
which are logically related to the i-th file, and being spatially 
arranged in relation to the i-th region representing that i-th 
file, said second regions being e.g. according to an i-th dis 
tance scale smaller than the (i-1)-th distance scale but their 
relative orientation being substantially independent of the i-th 
distance scale. 
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I0081. In either case, the rule may be dependent upon the 
number of regions to be arranged, but is Substantially not 
dependent upon the distance scales (i.e. the value of i). As in 
other aspects of the invention, the distance Scales are prefer 
ably used to define sizes of the regions. 
I0082) Note that to define the angular relationships of two 
regions clearly and unambiguously, it is helpful to define an 
"origin” point in each region, and state that the angular rela 
tionship of two regions is used to mean the angular relation 
ships of the respective “origin” points. The “origin” point 
may be unambiguously defined in any of a number of ways, 
for example (i) the centre of gravity of the regions, (ii) the 
centre of gravity of a convex hull around the regions, or (iii) in 
the case that the regions are of a predefined shape and orien 
tation a pre-defined position on the regions (e.g. bottom left 
hand corner). Note that the concept of a two-dimensional 
arrangement of regions can also be defined as one in which 
the centres of the regions are not all on a straight line in the 
map. 
I0083. Further preferred features of the map (in any of the 
aspects) are that: 
I0084. 1) At least one (preferably most, more preferably 
all) region(s) (other that the starting area) (and preferably also 
its children, and more preferably also its descendants) do not 
change shape if the map is redrawn with that region as the 
starting point ("morphic invariance'). This feature makes it 
very much easier to “Zoom into” (or out of) the map, without 
losing orientation. It is especially advantageous in combina 
tion with the angular and directional invariances. 
I0085 2) The siblings (and in addition in order of prefer 
ence the parent, ancestors, children and/or descendants) of 
the region representing a given file do not change shape if the 
map is redrawn omitting that region map is redrawn (“stabil 
ity'). This is useful, for example, in the case that while a map 
is in use a new data file is added or subtracted from the 
network or directory, and also in the case of certain of the 
maps described below in which there is the option of re 
drawing a map without a certain file being represented. 
I0086 3) The children ((i+1)-th files) of at least one (pref 
erably most or every) i-th file are laid out along a continuous 
closed path (e.g. a closed loop around the periphery of the i-th 
region) or sequentially at a finite number of predetermined 
ordered positions (e.g. in positions corresponding to the keys 
one to nine on a standard 3x3 numeric keyboard). This is a 
highly preferred feature of maps according to the invention. 
I0087. 4) The area of the map representing a given i-th 
region (excluding the total areas representing all its children 
and their descendants) is at least half as large as, preferably at 
least as large as (for example at least twice as large as) the area 
representing any one of its children and that child's descen 
dants (“perspective”). This feature makes it easy to indicate 
(e.g. by clicking) any one of the i-th regions at any level, and 
it in contrast to the tree map in which the region representing 
a given directory is usually fully tiled by its descendants. 
0088. These four desiderata allow the invention to be 
expressed in alternative manners (as below), to describe 
methods of drawing the map such that the desired behaviour 
above is obtained when the same method is used to re-draw 
the map (e.g. starting from a different starting point, or with 
one or more data files added or removed from the set to be 
mapped.) 
I0089. Thus, an alternative expression of the invention is a 
method of mapping logical relations between a plurality of 
data files comprising: 
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0090 a step of, for a first file, in a display area displaying 
a first region and one or more second regions, said second 
regions respectively representing one or more second files 
logically related to the first file and being spatially related to 
the first region, the sizes of said second regions being accord 
ing to a first distance Scale, and the shape of said second 
regions being determined by a rule; and 
0091 for a predetermined value of n, (n-1) further steps, 
i=2,..., n, of for the or each i-th file, displaying one or more 
(i+1)-th regions, said (i+1)-th regions respectively represent 
ing one or more (i+1)-th files which are logically related to the 
i-th file, and being spatially related to the i-th region repre 
senting that i-th file, the sizes of said (i+1)-th regions being 
according to an i-th distance scale Smaller than the (i-1)-th 
distance Scale, and the shapes of said (i+1)-th regions being 
determined by said rule, said rule, being independent of i 
and/or the number of said (i+1)-th regions. 
0092. The first of these possibilities (independence of i) 
corresponds to morphic invariance. The second possibility 
(independence of the number of (i+1)-th regions) corre 
sponds to stability. Preferably, the shapes are (substantially) 
independent of both i and the number of (i+1)-th regions. 
0093. Thus, an alternative expression of the invention is a 
method of mapping logical relations between a plurality of 
data files comprising: 
0094 a step of, for a first file, in a display area displaying 
a first region and, for Man integer greater than one and q an 
integer in the range 1. . . . M. q second regions, said second 
regions respectively representing one or more second files 
logically related to the first file, being arranged in relation to 
the first region, having a relative angular relationship accord 
ing to the first q positions of a predefined sequence of M 
predetermined positions. 
0095 (n-1) further steps, i=2,..., n, of for the or eachi-th 

file, for q, an integer in the range 1. . . . . M displaying q, 
(i+1)-th regions, said (i+1)-th regions respectively represent 
ing one or more (i+1)-th files which are logically related to the 
i-th file, being arranged in relation to the i-th region, and 
having a relative angular relationship according to the first q, 
positions of said sequence of predetermined positions. 
0096. This feature reduces the risk of a user being disori 
entated after a re-drawing of the map, or when a file is added 
or removed from the map. It is particularly useful in the case 
that the positions correspond to an arrangement of keys (or 
otherindicator devices) used to indicate on of the regions (e.g. 
part of the device which produces a display according to the 
method). 
0097. For example, it is convenient in a device (such as a 
mobile telephone) having a standard 3x3 numeric keypad, 
that there may be M=8 predefined positions, corresponding to 
the 9 points of a numeric keypad (omitting 5), and the 
sequence of positions is the sequence 1,2,3,6,9,8,7,4 (that is a 
clockwise path along the outside of the keypad grid). 
0098. Although, as explained above, in any aspect of the 
invention it is possible for all the (i+1)-th regions to be 
according to the same (i-th) distance scale even if they are 
descendants of different i-th files (e.g. to have exactly or 
approximately the same diameter), this is not a necessary 
feature of any aspect of the invention. Rather, (i+1)-th regions 
representing files logically related to different i-th files may 
have different (or even unrelated) sizes. That is, the i-th dis 
tance scale may be different for different respective i-th files. 
However, in this case too the area of the regions preferably has 
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the boundedness property, and more preferably the intensive 
ness property, discussed above. 
0099. The user may have the option of redefining any of 
the rules determining the shape of the regions and for their 
size and/or their arrangement within the display. For example, 
he may have the option of changing between circular regions 
and regions of any other shape. Such as squares. 
0100. It is also possible that the rules of shape and/or 
arrangement of the i-th regions depend on i. e.g. to be differ 
ent for i=n, or to be dependent upon some other factor. For 
example, if the regions are circular for all up to n-1, the n-th 
regions may be chosen to be complementary sectors of the 
corresponding (n-1)-th regions. Furthermore, the (i+1)-th 
regions for different i-th files may be respectively of different 
shapes. 
0101. Optionally, the methods may not display regions for 

all the (i+1)-th files logically related to the i-th file, but may 
neglect certain of those files, for example according to one or 
more predefined or re-definable criteria. 
0102 For example, it is possible that a hyperlink from a 

first file leads to a second file, and that a hyperlink from that 
second file leads back to the first file, so that first file is in a 
sense also a third file. In this case, the methods may not 
display the first file as a third region. As a second example, 
often a given third file can be reached from the first file in two 
clicks via two different second files. The methods may in this 
case display only one third region, in or near only one of the 
two possible second regions. In other words, the method may 
include steps of determining if regions corresponding to i-th 
files have already (for equal or Smalleri) been displayed, and 
modifying the display accordingly. 
0103) A further possibility is for there to be a predeter 
mined (e.g. selectable by the user) maximum number of 
(i+1)-th regions displayed for each i-th region. For example, 
if there are more than a predetermined number M of (i+1)-th 
data files logically related to a given i-th file, the method may 
only display M (i+1)-th regions, respectively representing 
only M of those (i+1)-th files. For example, if the i-th region 
was a square, the method might only display eight square 
(i+1) regions, arranged along a square path along the internal 
periphery of the i-th region. 
0104. The map may include one or more (or even all) 
region drawn which do not represent a single respective file in 
the original data structure, but rather represent collections (or 
even collections of collections) of (i+1)-th files. For example, 
if there were 15 (i+1)-th files to be mapped in the example 
given above then seven (i+1)-th regions may represent seven 
of the (i+1)-th files and an eighth region may represent the 
remaining eight (i+1)-th files, and have drawn within it eight 
regions respectively representing the eight remaining (i+1)-th 
files. Alternatively, as a second example, if there were say 64 
(i+1)-th files to be represented, the eight (i+1)-th regions may 
alternatively each represent eight of those (i+1)-files (i.e. the 
first (i+1)-th region the first eight (i+1)-th files, the second 
(i+1)-th region the second eight (i+1)-th files, and so on). 
0105. A user can use a display produced according to the 
invention to map the part of the web near his current location 
(for example for navigating within the web). Suppose, for 
example, that the user has just changed his location in his 
(system or net) browser to read a given file. He may then have 
an option, for example by performing a certain mouse click, 
of causing his terminal to perform the method of the invention 
described above, using the file the user is reading as the first 
file, to generate a map of the files up to n clicks away. This 



US 2010/0205182 A1 

would immediately tell him, for example, about the number 
offiles a given number of clicks from his present location, and 
could allow him to open quickly any one of them into his 
browser (e.g. by clicking his mouse on the relevant region). 
0106 Indeed, a method according to the first, second, third 
or fourth aspect of the invention is preferably performed 
automatically whenever the user's location changes. 
0107 If the user wants more detail, he may have the option 
of selecting a certain file, for example by moving his mouse to 
a region of the display which represents that file, and causing 
the terminal to perform the method of the invention described 
above again, thus generating a display using his selected file 
as the first file. The user's terminal may be arranged to display 
also a path (or paths) (and/or a distance) between the user's 
location and the selected first file. For example, it may display 
a path (and/or distance) which is as short as possible. 
0108. The user may have the option of labelling a given 

file, for example to allow him to easily return to it later. This 
operation is analogous to inserting a bookmark into a conven 
tional book. In this case, the user may be able to label his 
actual location within the web, the current first file (i.e. the 
first file on which the map of the web currently being dis 
played is based), or a file selected from the display by select 
ing a respective region. The way in which a region is dis 
played may indicate whether the file it represents has been 
labelled in this way, for example a labelled region may flash. 
0109 The methods of the invention expressed above may 
further include displaying characteristics of the files repre 
sented by the some or all of the regions, so as to facilitate 
navigation of the web or other file structure. 
0110. For example, the regions may be displayed in a 
colour which indicates a characteristic of the corresponding 
file, for example the site of a given file, or the server which 
provides it. 
0111. Furthermore, the user may be able to call up or have 
displayed automatically further information on a file using 
the corresponding region, for example by moving his mouse 
to that region on the display and perhaps additionally per 
forming a mouse clicking operation. This could cause infor 
mation to be displayed, such as, the title of the file. The user 
might also be able to call up further information, for example 
by a different or more complex mouse clicking operation. 
This more detailed information may be displayed in a part of 
the display outside the first region, for example as a separate 
box displayed to the user in a different part of the screen. The 
more detailed information might for example include any 
combination of the title of the file, its address, a precis of it, or 
details of the specification of the file (e.g. technical informa 
tion including the data format of, say, images referenced in 
the file). 
0112 The information which is displayed by the method 
of the invention, such as the existence of the files which can be 
reached by any number of clicks, together with any charac 
teristics of those files, may be derived at the time when the 
methods according to the invention described above is per 
formed (i.e. as additional steps in that method). Alternatively, 
it may be pre-generated, for example during times in which 
the apparatus is idle, so that it is immediately available, when 
the mapping method is performed. 
0113. The method may include a step of storing the infor 
mation, so that it can be recalled ifa user returns to this section 
of the web. The storage could for example be in a location 
accessible only to one user (e.g. on a user's device), or in a 
location accessible by several users. The data stored may be 
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collected and maintained on the basis of the movements of 
one or more than one of the users, or one some other basis, 
Such as maintaining an up-to-date map of the pages in a 
particular site, or those stored one or more than one server. 
The collection may be performed on request or automatically 
by one or more (e.g. spatially separated) devices. For instance 
each collection device might be located on the server whose 
information it collects. In this and similar cases there would 
normally be a step of collating the information collected by 
distinct devices. 
0114. Such stored information could be automatically 
removed, for example after a predetermined period, if the user 
has not returned (or if no user has returned) to that area of the 
hyperspace. Alternatively, if a user accesses a particular area 
of the web frequently, the information concerning that section 
of the web could be stored such that it will not be discarded. 
If the web Subsequently changes in that location, for example 
due to the addition of a new file or a new anchor, the stored 
information could be updated, or regenerated, accordingly. 
0115 Although, as explained above, the feature of the 
gradually decreasing distance Scales with increasingi, and the 
feature of boundedness of the map (and optionally also the 
intensiveness of the map), are particularly suitable for the 
display of a hyperspace, they are not essential to the inven 
tion. The invention may alternatively be expressed in terms of 
mapping a set of data files defined according to a user's 
current location, and facilitating movement between the files. 
0116. Accordingly, a fifth aspect of the invention is a 
method of moving between data files comprising the steps of: 
0117 generating a display of the interconnections 
between the data files by: 
0118 a step of, for a first file, in a display area displaying 
a first region and one or more second regions, which respec 
tively represent one or more second files logically related to 
the first file, and which are spatially related to the first region, 
the sizes of said second regions being according to a first 
distance scale; and 
0119 (n-1) further steps, i=2,..., n, of for the or eachi-th 

file, displaying one or more (i+1)-th regions, which respec 
tively represent one or more (i+1)-th files which are logically 
related to the i-th file, and which are spatially related to the 
i-th region representing that i-th file, the sizes of said (i+1)-th 
regions being according to an i-th distance scale Smaller that 
the (i-1)-th distance scale; 
I0120 selecting a file on the basis of the display; and 
I0121 moving to the selected file. Moving to that file may 
be by issuing an instruction, for example by clicking a mouse 
on the region of the display corresponding to the selected file. 
0.122 The term “moving to a data file' is used in this 
document to imply that a user can obtain a least some infor 
mation concerning the file. For example, it includes the user 
registering an interest in a particular file, in response to which 
the method generates at least some information concerning 
the file, such as its title or a precis. The term “moving further 
includes within it"opening a file, that is to say obtaining full 
information from a file (e.g. in conjunction with another 
program). Preferably, in all aspects of the invention when the 
user has the option of obtaining information about a given file, 
he or she also has the option of opening it. 
I0123. In the case of a file which stores data for interacting 
with an application (e.g. a graphics file may contain data in a 
format Such that the graphics file can be opened by a graphics 
program; a Word file can be opened by the word processor 
Word; etc.), “opening includes transferring the data in that 
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data file to the compatible application, so that the user (or 
another user) can access the data in the data file via the 
application. 
0.124 Thus, the user may be able to move to any data file. 
For example, in the case that the data files are a directory 
structure, the user may be able to move to any directory of the 
directory structure and to any leaf node. The user preferably 
has the option of opening that file. 
0.125. In addition to the map produced by any aspect of the 
invention, the display area may include a further portion 
having a plurality of areas each corresponding to a respective 
one of the regions of the map (for example, an area for each of 
the (i+1)-th regions which logically related to a given i-th 
region). Preferably these areas have a relative geometrical 
relationship which corresponds to the relative geometrical 
relationship of the areas they represent, but they may not (e.g. 
these areas may be arranged in a column). The areas may be 
marked in a way which indicates the significance of the cor 
responding region (e.g. with appropriate icons). In the case of 
the fifth aspect of the invention, the selection of a certain data 
file may be by a motion in relation to a respective area (e.g. 
clicking on an area may open the data file represented by the 
region corresponding to the area). 
0126. A sixth aspect of the invention is a method of dis 
playing interconnections between a plurality of data files 
comprising, upon a user's location changing to correspond to 
a first file: 
0127 a step of, for the first file, in a display area displaying 
a first region and one or more second regions, which respec 
tively represent one or more second files logically related to 
the first file, and which are spatially related to the first region; 
and 
0128 (n-1) further steps, i=2,..., n, of for the or eachi-th 

file, displaying one or more (i+1)-th regions, which respec 
tively represent one or more (i+1)-th files which are logically 
related to the i-th file, and which are spatially related to the 
i-th region representing that i-th files. 
0129. Thus, the display may be “automatically updated 
as the user moves through the hyperspace. 
0130 Preferably, in methods according to the sixth aspect 
of the invention, the regions are generated according to a 
distance scales which decrease for increasingi, as described 
above in relation to the first and second aspects of the inven 
tion (e.g. with decreasing sizes of the regions and/or with the 
map being drawn up to a predetermined n). Preferably too, in 
methods according to the fifth or sixth aspects of the inven 
tion, the regions have the boundedness property (and option 
ally the intensiveness property) described above. 
0131 All the methods described above may include the 
further step of generating a second map, to be displayed at the 
same time as the maps described above. For example, if the 
user is displaying a map generated as described above using a 
certain file as the first file, the method may include generating 
a second map showing other files related to that certain file. In 
some embodiments, for example, if the first file was reached 
by selecting a file from a map generated as described above, 
the second map may represent (e.g. as respective regions) the 
files of that map which the user did not select. 
0132) The second map increases the dimensionality of the 
entire display. For example, the user can see along directions 
of the hyperspace which he did not select, and/or “back 
wards' to files to which the first file is logically related. 
0.133 Although the above aspects of the invention, refer to 
a “plurality” of files, methods according to any of the above 
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aspects of the invention may alternatively, or additionally, 
map interconnections between a plurality of portions of one 
or more (e.g. large) files. In this case the logical connections 
are links between the portions of the file. For example, if a 
single large file contains a diary representing a plurality of 
days, the method may be used to map logical relationships 
(cross-references) between the days. In other words, although 
in some forms of the invention the data files are separate (e.g. 
electronic files provided on different respective servers and/ 
or files related only by the logical interconnections), one or 
more of the plurality of files referred to in the above aspects of 
the invention may alternatively be respective portion(s) of a 
larger data file (or files). For example, it should be understood 
that in the sixth aspect of the invention, the term “moving 
between data files' should be understood to include not only 
moving between data files which are separate (e.g. which are 
provided on different servers) but also data files which are 
themselves part of a single larger data file. 
I0134. Accordingly, in a seventh aspect the invention pro 
vides a method of mapping interconnections between a plu 
rality of segments of one or more data files, comprising: 
0.135 a step of, for a first segment, in a display area dis 
playing a first region and one or more second regions, which 
respectively represent one or more second segments logically 
related to the first segment, and which are spatially related to 
the first region; and 
0.136 (n-1) further steps, i=2,..., n, of for the or eachi-th 
portion of the file displaying one or more (i+1)-th regions, 
which respectively represent one or more (i+1)-th segments 
which are logically related to the i-th segment, and which are 
spatially related, to the i-th region representing that i-th seg 
ment. 

0.137 The invention in this aspect is combinable with any 
of the other aspects described above, so that for example any 
one of more of the following may apply: 
0.138 1) The i-th regions are formed on an distance scale, 
greater than an (i+1)-th distance Scale on which the (i+1)- 
regions are formed. This distance scale may characterise the 
size of the regions. 
0.139 2) The map is such that the total area of the regions 
(the sum of all points which are contained in at least one of the 
regions) is bounded (i.e. less than a predetermined value) 
irrespective of n (and optionally intensive, that is independent 
of n). 
0140. 3) The method is used for moving to a portion of the 

file, by the user indicating (e.g. with a mouse) the correspond 
ing region of the map. 
0.141. The segments may, for example, represent portions 
of a structural item of computer language (e.g. a program) in 
any programming (or content presentation) language, stored 
across one or more data files, and the logical relationships 
may be the conceptual structure of the item (e.g. which por 
tion of a program “calls” which other). 
0142. Although it is preferred within the terms of the 
invention that the regions are drawn on a user's screen, an 
alternative is for the regions merely to be “sensitive” areas on 
a screen which are not necessarily drawn. A user can then 
cause an effect merely by indicating a point on the screen. 
0143. Thus, in an eighth aspect, the invention provides a 
method of moving to a data file, said data file being one of a 
plurality of data files related by logical relations, the method 
comprising: 
0144 a step of, for a first file, in a display area defining a 

first region and one or more second regions, said second 
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regions respectively representing one or more second files 
logically related to the first file and being spatially related to 
the first region, the sizes of said second regions being accord 
ing to a first distance scale; 
0145 for a predetermined value of n, (n-1) further steps, 
i=2,..., n, of for the or each i-th file, defining one or more 
(i+1)-th regions, said (i+1)-th regions respectively represent 
ing one or more (i+1)-th files which are logically related to the 
i-th file, and being spatially related to the i-th region repre 
senting that i-th file, the sizes of said (i+1)-th regions being 
according to an i-th distance scale Smaller than the (i-1)-th 
distance scale; 
0146 indicating (e.g. by a mouse) a position on said dis 
play area within one of said defined regions; and 
0147 moving to the file represented by the region contain 
ing said position. 
0148 All features of the geometrical properties of the 
regions described above in relation to the other aspects of the 
invention apply to these aspects also. Preferably, the user is 
displayed information informing him which, region his 
pointer (mouse) is pointing to at any moment (and more 
preferably he is informed of the identity of that region's 
parent and/or siblings and/or children, e.g. as described 
below), so that he can indicate quickly and easily when the 
pointeris in a region corresponding to a file in which he or she 
is interested. 

014.9 The next three aspects of the invention share the 
general principle of generating further information and/or 
regions associated with a selected Subset of the files, e.g. the 
children of a certain data file. 

0150. The ninth aspect of the invention proposes, in gen 
eral terms, that a representation (a "control pad') is generated 
by a user to indicate the existence of a set of siblings, and the 
user uses this representation to move to a file. Optionally, the 
representation may include information on the siblings 
0151 Specifically, a ninth aspect of the invention is a 
method of moving to a data file comprising the steps of: 
0152 generating a display of the interconnections 
between a plurality of data files by: 
0153 a step of, for a first file, in a display area displaying 
a first region and one or more second regions, which respec 
tively represent one or more second files logically related to 
the first file, and which are spatially related to the first region; 
and 

0154 (n-1) further steps, i=2,..., n, of for the or eachi-th 
file, displaying one or more (i+1)-th regions, which respec 
tively represent one or more (i+1)-th files which are logically 
related to the i-th file, and which are spatially related to the 
i-th region representing that i-th file; 
0155 for a selected (j)-th data file (1<sn) represented by 
one of said regions generating for each of said one or more 
(i+1)-th data files which are logically related to (j)-th file a 
respective additional region; and 
0156 upon a user indicating a said respective additional 
region, moving to the corresponding data file. 
0157 Preferably, each additional region is representing 
showing data indicating the significance of the respective 
(i+1)-th file. 
0158. In a tenth aspect the invention proposes in general 
terms using an indicator device moving on a map as described 
above to trigger the display of information about a selected 
subset of files (i.e. without the map itself being redrawn). This 
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concept further permits a novel method of operating an indi 
cator device to move to a file based on a map according to the 
invention. 
0159 Specifically, in the tenth aspect the invention pro 
poses a method of moving to a data file comprising the steps 
of: 
0160 generating a display of the interconnections 
between a plurality of data files by: 
0.161 a step of, for a first file, in a display area displaying 
a first region and one or more second regions, which respec 
tively represent one or more second files logically related to 
the first file, and which are spatially related to the first region; 
and 

0162 (n-1) further steps, i=2,..., n, of for the or eachi-th 
file, displaying one or more (i+1)-th regions, which respec 
tively represent one or more (i+1)-th files which are logically 
related to the i-th file, and which are spatially related to the 
i-th region representing that i-th file; and 
0163 upon said user controlling an indicator device so that 
a position within the map determined by the physical arrange 
ment of said indicator device is within a said region repre 
senting a j-th data file generating for each of one or more data 
files which have a predetermined logical connection to the 
(j)-th file a respective additional region including data indi 
cating the significance of said respective connected file. 
0164 Preferably, the predetermined logical connection is 
that the connected data files are children (i.e. (+1)-th files) of 
the j-th file. Alternatively, they may be all the files to which 
the j-th file is logically related (e.g. all files from which the 
j-th file can be reached by one click). 
0.165 Thus, the user may indicate a subset of the files (e.g. 
by a mouse pointer movement), and trigger the display of 
information about those files without the map being redrawn. 
The additional regions may only be displayed for a limited 
period of time (e.g. while the user presses a certain key). 
0166 The tenth aspect of the invention further permits a 
method of opening files, which is a method according to the 
ninth aspect of the invention further comprising an additional 
step of upon the user Supplying a control signal when the 
position determined by the physical arrangement of said indi 
cator is a position corresponding to one of said (+1)-th files, 
moving to said (i+1)-th file. 
0167. This may be termed a "sliding click”. The user first 
indicates a position which causes significance data to be 
displayed about a subset of files (without the map being 
redrawn), and then on the basis of this data chooses (and 
indicates with the pointer) one of that subset of files. 
0.168. In an eleventh aspect, the invention proposes that a 
map according to the invention is drawn up, and that the user 
is able to select one of the files (e.g. an (n+1)-th file) and 
generate a map of its descendants, including descendants 
which were not previously represented (i.e. reveal a “hidden 
layer of descendants). 
0169 Specifically, in the eleventh aspect the invention 
proposes a method of displaying interconnections between a 
plurality of data files comprising the steps of 
0170 generating a display of the interconnections 
between the data files by: 
0171 a step of, for a first file, in a display area displaying 
a first region and one or more second region, which respec 
tively represent one or more second files logically related to 
the first file, and which are spatially related to the first region; 
and 
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0172 (n-1) further steps, i=2,..., n, of for the or eachi-th 
file, displaying one or more (i+1)-th regions, which respec 
tively represent one or more (i+1)-th files which are logically 
related to the i-th file, and which are spatially related to the 
i-th region representing that i-th file; and 
0173 upon an user indicating a said j-th data file, gener 
ating for each of one or more (+1)-th data files which are 
logically related to said j-th file and which had were not 
already represented, a respective additional region represent 
ing the (+1)-th file. 
0.174. The value of may for example be equal to n+1, so 
that the revealed hidden layer is one layer beyond the deepest 
layer which had previously been represented on the map. 
Alternatively, the (+1)-th files may be which had not previ 
ously been displayed according to any of the criteria dis 
cussed above (e.g. because the number of (+1)-th files was 
above a predetermined value). The additional region(s) may 
be drawn as a continuation of the map (e.g. with the decreas 
ing distance scales continued for one more level) (this possi 
bility is especially convenient if n+1), or alternatively 
drawn differently, e.g. like labels as described above and 
below carrying information on the significance of the (+1)-th 
files. 
0.175. A twelfth aspect of the invention is a device includ 
ing display means such as a screen, and arranged to perform 
a method according to any of the first, second, third, fourth, 
fifth, sixth or seventh, eighth, ninth, tenth or eleventh aspects 
of the invention. 

0176 The device may be an item of consumer electronics, 
Such as a portable device of any size ("micro' size such as a 
mobile telephone, “mini” size such as a personal digital assis 
tant ("PDA), or “macro' size, such as a laptop), a fixed 
installation, such as a PC, a digital TV, a kiosk, a public 
address device or a home network. It may be alternatively be 
fitted as a component of a consumer data network, e.g. in 
flight entertainment on a plane, train, car, etc., or in relation to 
the world wide web as server side software, client side soft 
ware or a custom site development. Furthermore, the device 
may be part of, give access to or facilitate the management of 
any other data collection or network which may for example 
be based on the functioning of a physical hardware network 
(satellite, telecom, cable or broadcast networks, traffic or data 
flow control systems, intranets or other private or proprietary 
networks such as Reuters, and data libraries such as Corbis) 
or may be a means of access to content (e.g. www sites, 
CD-ROMS, reference aids), or a component of task specific 
Software (e.g. networked Software, e-commerce Software, 
menu or tool bars, data analysis tools) or hardware (e.g. for 
chip/circuit board layout). 
0177. In one embodiment, the device is a mobile tele 
phone. The latest generation of mobile telephones includes 
both a memory (organised in a directory), (radio) access to a 
remote station where further information is stored, and the 
facility for accessing email and other internet systems. How 
ever, the usefulness of any of these facilities is severely lim 
ited by the size of the display device of a mobile telephone, 
which itself is limited by engineering constraints and present 
technology. By providing a mobile telephone with a display 
generated according to any of the methods of the invention 
defined above, the technical usefulness of the mobile tele 
phone as an apparatus for transferring data is significantly 
enhanced. 
0.178 Normally, the device will include a mechanism for 
the user to input data (instructions), for example a touch 
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sensitive screen. Alternatively or additionally, it may include 
a mechanical data input device, such as a joystick or a plural 
ity of keys. In this case, the arrangement of some or all of the 
regions, e.g. the additional regions of the control pad, prefer 
ably corresponds to the layout of the mechanical data input, 
device. 
0179 For example, a mobile telephone may have buttons 
arranged in a keypad formation, and in this case the arrange 
ment of the regions may correspond to the pattern of the keys. 
0180 For example, if there are nine keys in the keypad in 
a 3x3 array (in addition to any further keys which may be 
present), for each i-th region up to nine (i+1)-th regions may 
be arranged in a pattern corresponding to the positions of the 
keys (that is in a square 3x3 grid), or eight (i+1)-th regions 
might be laid alonga (e.g. square) path along the periphery of 
the i-th region, e.g. corresponding to the position of eight of 
the nine keys. The usefulness of this arrangement is not lim 
ited to a mobile phone situation: the eight-fold arrangement 
also for instance makes it very easy for a user to select one of 
the regions (files) using a mechanical data input device Such 
as an (octagonal) joystick or button mouse which is not (or not 
necessarily) part of a mobile telephone. The number of keys 
may thus be related to the value Mofthe maximum number of 
(i+1)-th regions displayed. If there are more than M (i+1)-th 
files logically related to the i-th file, the extra regions may be 
displayed separately (in a different area), or omitted (option 
ally symbol or symbols may be generated to indicate this and 
even give access to the omitted files). 
0181. A thirteenth aspect of the invention is a computer 
program product which can be read by a data processing 
device to cause the data processing device to perform a 
method according to any of the first, second, third, fourth, 
fifth, sixth, seventh, eighth, ninth, tenth, eleventh or twelfth 
aspects of the invention. The computer program product may 
be a computer program for implementing one of the methods 
of the invention stored on a recording medium, Such as an 
electronically (or optically) readable recording medium. 
0182. By “low resolution screen may be meant a screen 
with a low resolution in absolute terms (e.g. with no more 
than 500x500 pixels, no more than 200x200 pixels or even no 
more than 100x100 pixels) or one with a low resolution in 
relation to the number of files to be mapped (e.g. a total of no 
more than 10, 25 or 100 pixels per file). 
0183 In any of the aspects above, the method may be able 
to reject (i.e. not include in the map) files according to their 
type. For example, especially in the context of the web, the 
map may consistently ignore audio and/or picture files, so that 
a large click distance can be displayed without over-compli 
cating the map, or may create an additional region to repre 
senting files (or containing files) of a certain (e.g. predefined) 
type. 
0.184 Preferred embodiments of the invention will now be 
described for the sake of example only with reference to the 
accompanying figures in which: 
0185 FIG. 1 shows a screen window including a map 
generated by a first method according to the invention; 
0186 FIG. 2 shows how click distance can be represented 
as part of a screen window shown in FIG. 1; 
0187 FIG. 3 shows a map generated by a second method 
according to the invention; 
0188 FIG. 4 shows a map generated by a third method 
according to the invention; 
0189 FIG. 5 shows a map generated by a fourth method 
according to the invention; 
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0.190 FIG. 6(a)-(d) shows maps generated by a fifth 
method according to the invention; 
0191 FIG. 7(a)-(c) shows the use of a map according to 
the invention for displaying 96 files in a directory structure; 
0.192 FIG. 8(a)-(c) shows three ways of displaying infor 
mation characterising data files; 
0193 FIG. 9 shows a map produced by a method accord 
ing to the invention and Suitable for use in a mobile telephone; 
0194 FIG. 10(a)-() shows how a mobile telephone 
equipped with the map of FIG. 9 can be used to make a 
telephone call; 
0.195 FIG. 11 shows how a mobile telephone equipped 
with the map of FIG. 10 can be used to access a web: 
0.196 FIG. 12 shows a mobile telephone according to the 
invention; 
0.197 FIG. 13 shows schematically how a map for a tele 
phone of FIG. 12 can be drawn according to the invention 
with a low resolution screen; 
0198 FIG. 14 shows schematically a portion of a map 
according to the invention; 
(0199 FIG. 15 shows schematically a portion of another 
map according to the invention; 
0200 FIG. 16 shows schematically a portion of another 
map according to the invention; 
(0201 FIG. 17 shows another map according to the inven 

to:- FIG. 18 shows another map according to the inven 

rozoa FIG. 19 shows another map according to the inven 

to:- FIG. 20 shows another map according to the inven 

roos FIGS. 21(a) and 21(b) show respective displays to a 
user which indicate respective (invisible) screen areas shown 
in FIG. 22; and 
0206 FIG. 23 shows a further device according to the 
invention. 
0207 FIG. 1 shows a window 1 having a title bar3, a menu 
bar 5, a left bar 7, a display area 9 and an information display 
area 11. The title bar 3 includes buttons 12, that is to say areas, 
of the screen responding to respective possible locations of a 
user's mouse, or other input device, such that by locating the 
mouse in those locations and performing a clicking operation 
the user can effect a control instruction to the apparatus. 
These buttons are used for window operations, such as open 
ing and closing the window, in a conventional way. Similarly, 
the menu bar 5 allows the user to switch between various 
options and actions in a conventional way. 
0208 Display area 9 is shown containing a map generated 
by a method according to the invention. The method begins by 
defining a given file of the Internet as the “first file, and draws 
a circular first region 13 which is as large as possible within 
the display area. The circular first region 13 represents the 
first file. 
0209. In this example, the first file is a page, and happens 
to contain four anchors, each of which leads to a respective 
“second file. In the display the second files are represented 
by circular second regions 15, 16, 17 and 18. Second file 15 is 
a page containing two anchors, leading respectively to two 
third files, which are respectively represented in the display 
by the circular third regions 21, 23 within the second region 
15 which represents that second file. Similarly, the second file 
represented by the circular second region 16 contains six 
anchors, and accordingly the circle 16 contains six respective 
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circular third regions 25, each representing a respective one of 
the third regions. The second file represented by circular 
second region 17 is a “frame set', which partitions the 
browser array into two sections. In the map, this is repre 
sented by a horizontal line 29 which divides the circular 
region 17 into two halves. One of the two sections of the frame 
set does not contain any anchors, while the othersection of the 
frame set contains two anchors, leading to respective third 
files which are represented on the display by the circular third 
regions 31, 33. 
0210. As mentioned above, the circular first region 13 is 
drawn to be as large as possible while remaining within the 
display area 9. Similarly, the second regions 15, 16, 17 and 18 
are each drawn to be as large as possible while touching the 
perimeter of the first circular region 13, and each other. Simi 
larly, the third circular regions 31.33 within one section of the 
second circular region 17 are drawn to be as large as possible. 
0211. However, the second file represented by the second 
circular region 18 contains only a single anchor to a single 
third file. This third file is represented by a single circular 
region 27 which is concentric with the second circular region 
18, but of half the radius. Thus, the third circular region 27 
differs froth the circular regions associated with other second 
files by not being maximally large consistent with lying 
within the circular second region 18. This means that for 
instance the map fulfills the fourth numbered preferred fea 
ture described above under the fourth aspect, and allows the 
user for instance to select a region with one click by position 
ing their mouse over the visible part of that region and per 
forming a clicking motion. 
0212. The third file represented by the third circular region 
27 is a frame set with two sections, a first section containing 
a single anchor, and a second section containing nine anchors. 
Accordingly, the third circular region 27 is divided into two 
by a line across its diameter, and one half is drawn to contain 
a single fourth circular region 28, while the other half of the 
third circular region 27 contains nine fourth circular regions 
30 around its inner periphery. 
0213. In this display, it is chosen only to display fourth 
circular regions 28.30 within the third circular region 27. This 
may indicate that none of the other third circular regions is 
associated with a file containing any anchors. Alternatively, it 
may be the consequence of a map-drawing rule which 
requires for instance that fourth circular regions are only 
drawn within third circular regions which are the only third 
circular regions inside their respective second circular region. 
0214. Although not shown in this diagram, any of the 
regions described above may be of any shape (circles, 
ellipses, lenses, lozenge, triangle, Square, pentagon, hexagon, 
etc.) and/or coloured, hatched, flashing, moving (e.g. spin 
ning) and have symbols drawn inside them (e.g. squares or 
triangles) possibly in Such a way that those symbols domi 
nate or are the only marks drawn in the map (see FIG. 17) to 
indicate the server which the file is on, how recently it was last 
visited, whether it has been selected as the primary file, 
whether its title and precis information has been accessed, 
whetherit is password protected, and/or whether it is a “page' 
or some other file type (e.g. an audio file or a leaf node). 
0215 One algorithm which generates the map of FIG. 1 
(omitting for simplicity the possibility of “frame sets’, which 
possibility could straightforwardly be taken into account by a 
skilled person) consists of the following five steps:— 
0216 1. Draw a circle (first region) representing the first 

file as large as possible in the middle of the display area. 
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0217 2. Count the number of links (anchors) N to other 
web pages in the page within the first file. 
0218. 3. Representing the centre of the circle by the vector 
P. and its radius by R, if Nz1, then around the inside edge of 
this circle draw circles which represent these N files, the new 
circles being in a ring each having radius (r) where 

and the centre of the new circle having a vector position (p) is 
given by 

0219 where x and y are unit vectors in the X and y direc 
tions, and 1 (l=1,...N) counts the new circles. 
0220. If N=1, draw only one circle with 
0221) r=R/2 
0222 p=P 
0223 4. Perform steps two and three for each of these new 
circles in turn. 
0224 5. Continue until the required level of detail is 
reached. 
0225. The information display area 11 contains informa 
tion about the first file, such as its title (within box 40), its 
address (within box 41), a precis of the material it contains 
(within box 43), and (within box 44) a specification of the file 
(for example indicating whether or not the file displays or 
even is an image or video). 
0226. Of course, the worldwide web contains many pages 
which are secure, in the sense that certain tiers are not per 
mitted to access (e.g. secure pages for which a password or 
other identification is required). Even a directory structure 
inside a firm may contain Such pages. In the case that the links 
inside a page are not public, the embodiment may draw a map 
based upon whatever information is available to it, for 
example a region indicating the existence of a page without 
any structure inside that region. The way the region is drawn 
may indicate that a page is secure. A user may be able to 
Supply password or identification information to the embodi 
ment, so that in the case of files which the user is in fact 
entitled to the see (even if the general public are not) the 
embodiment can interrogate the web site, server, etc to gain 
information about the secure page, and thus Supplement the 
map. The embodiment may alternatively or additionally 
include a pre-written file of password or identification infor 
mation, so that without intervention by the user it can obtain 
information about any data file which the user is entitled to 
look at. 
0227. Although not illustrated in FIG. 1, any or all of the 
circular regions may be graphically displayed, for example by 
colouring. This possibility is explained below in more detail 
in reference to FIG. 4. 
0228. Although in FIG. 1 for simplicity no regions beyond 
3 clicks from the first file are shown n=3), in other embodi 
ments files many clicks from the first file will be included, to 
give a complex fractal picture including a total of up to several 
thousand regions. The method may even be performed con 
tinually (continuously or incrementally), based on a sequence 
of linked first files, to produce a zooming effect in which the 
user moves gradually through the web. Sucha display may for 
example be used as a screen-saver. 
0229. One manner in which the window shown in FIG. 1 
can be used will now be described. To begin with, the display 
may be generated when the browser is opened (e.g. automati 
cally, or by a user's command) to generate a map based on a 
given first file (such as the file which he is presently reading). 
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The display shown within display area 9 is then generated. 
This immediately indicates to the user how many anchors 
there are connecting his current file to others. Using an input 
device Such as amouse the user can indicate one of the regions 
in this display. For example, he may move the mouse until a 
cursor on the screen associated with the position of the mouse 
is over one of the regions. The display then indicates the title 
of the file corresponding to the selected region, for example as 
a text box near to the region. By a certain control command 
(such as a mouse click) the user may instruct the apparatus to 
generate further information based on the selected file. For 
example, the information in the display area 11 may be 
updated to be based on the selected file. If the user decides that 
to display that file (“open the file), the user may issue a 
further control instruction to that effect (e.g. by a mouse 
click), so that file will be opened, either as a new window on 
the user's screen or as updating of the window which previ 
ously showed the first file. 
0230. A further command from the user (which may or 
may not be linked to actually opening the selected file) may 
regenerate the display based on the selected file as the first 
file. Alternatively, the display may be regenerated automati 
cally whenever the user's location changes (either by the user 
moving as described above, or by inputting a new address into 
his browser). 
0231. Another possibility is for the user to attach a label (a 
“bookmark') to a particular file. This will allow him to auto 
matically return to the particular file at a later time. A book 
mark could be attached by a mouse command (i.e. by moving 
the cursor associated with a mouse to lie over a region which 
represents a file to be marked, and clicking the mouse buttons 
in an appropriate sequence) or in combination with one of the 
buttons 45, 47,49, 51 located within the window 1. 
0232 A further possibility is for the user to regenerate the 
display based not upon his current location as a first file, but 
instead upon a file selected (for example) from the display. 
The regenerated display could then contain an indication of 
the click distance between the user's present location and the 
first file upon which the display is based. 
0233. Such a display is illustrated in FIG. 2, which shows 
only the display area 9 of the window 1, and in which for 
simplicity all detail in the first circular region 13 has been 
omitted. FIG. 2 differs from FIG. 1 in that the display area 9 
is wider, and includes five areas 52,53,54,55, 56 (divided by 
horizontal lines) between the outer border of the display area 
9 and the circular first region 13 (each area in this case extends 
on both sides of the circle 13). This is a representation that the 
first file of the display can be reached from the user's present 
location along a route through hyperspace including five 
intermediate files (i.e. that the first file of the display is six 
clicks from the user's present location). 
0234. In deciding that the first file is six clicks from the 
present location, the method may have searched through all 
possible routes among the files to find the one which has the 
smallest number of clicks. For example, even if the user has 
selected the first file of the display by generating a display 
based on his current location, and clicking on, say, a seventh 
region, it is possible that the file represented by that seventh 
region can in fact be reached in only six clicks from the user's 
current location (i.e. by a different rotate through the hyper 
space from the one of which the user was aware), and this is 
why the method has generated six areas (one for each of the 
intermediate files along the route and one for the starting file). 
The user may be able to obtain, information on one of the five 
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files along the shortest route discovered by the method, and/or 
indeed May be able to select and performany of the opera 
tions which he can perform on the circular regions, by indi 
cating (e.g. clicking on) a respective one of the areas 52, 53. 
54, 55, 56. Of course, there will often be several different 
routes of equal shortest length between the user's current 
position and the first file of the display, so the method may 
select one according to some criterion so as to make a unique 
association between the areas between the first circle 13 and 
the display area 9, and respective files along a shortest path. 
Alternatively, the method may display more than one path, for 
instance in this case on either side of the circle 13. 

0235 Turning now to FIG. 3, a second embodiment is 
shown of a map generated by a method according to the 
invention. In this case, the display region 9 is entirely occu 
pied by a square first region representing the current first file. 
The first file is linked by anchors to three second files, which 
are represented by circular second regions 61, 63, 65. The 
second file represented by circular region 61 contains four 
anchors to third files represented by third circular regions 67, 
which are outside the second circular region 61 and touch its 
outer periphery. The second file represented by second region 
63 contains a frame set which partitions the second file into 
two sections which are respectively indicated by sections 69. 
71 of the second circular regions 63. The section of the second 
file represented by section 71 of the second circular, region 63 
contains two anchors, to files represented by third circular 
regions 73, 75. 
0236 FIG. 4 shows a map generated by a third method 
according to the invention. This is distinguished from the first 
two methods in that the regions are square, rather than circu 
lar. The region of the worldwide web mapped by FIG. 4 is the 
same as that mapped by FIG.3 (i.e. FIG. 4 is logically equiva 
lent to FIG.3, apart from the colouring differences explained 
below). That is, the current first file (represented by a first 
region which occupies the entire display area 9) is connected 
to three second files (represented by square areas 76, 77,78). 
The second file represented by a second area 76 contains four 
third areas 79 which are maximally sized to fill the second 
region 76 apart from a narrow margin around each third 
region. The second region 77 is shown divided into two, 
representing a frame set which divides a second file into two 
sections, one section containing two anchors (respectively 
pointing to two third files represented by third regions 81), 
and one section containing no anchors. The second region 78 
represents a file having five anchors, to third files represented 
by third square areas 83. 
0237. Note that the arrangement of the four areas 79 
resembles that of the spots on a die, as does the arrangement 
of the areas 83 within area 78. This is an example of a prin 
ciple which may apply to all aspects of the invention, namely 
that the method may include for each number of (i+1)-th files 
which may be represented to a given i-th file, a respective path 
of discrete points whose orientation to each other and their 
parentis fixed which defines how that number of (i+1)-th 
regions should be arranged within the corresponding i-th 
region. That is, if it is found that there is a certain number (e.g. 
four) of (i+1)-th files, the method finds the corresponding 
path that number (four), and lays out the (i+1)-th regions 
according to this path. As shown in FIG. 4, the paths may, for 
example, correspond to the pattern of dots on a die, or they 
may be laid out to conform to a numeric keypad as described 
below. 
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0238. The two types of hatchings in this figure represent 
the colours which may actually be present in the display 
produced according to the invention. The two colour possi 
bilities may for example indicate which of two servers has 
Supplied the respective file or some measure of the anticipated 
relevance to the user of a respective file. Another area of the 
window 1 (e.g. the left bar 7, which is not shown on FIG. 4) 
may include a key for the meaning of these symbols. For 
example, for each colour used for the regions, the bar 7 may 
include an area having that colour. The user can thus discover 
the meaning of the colour by indicating that area of the bar 7 
(e.g. by positioning his cursor there), so as to trigger a display 
of the meaning of the colour. 
0239 Rather than colours, the regions may be differenti 
ated by patterning (e.g. hatching, as shown in the Figure), 
flashing, shape, or by any other graphical means. 
0240 FIG. 5 shows a map generated by a fourth method 
according to the invention in which each file is represented by 
a region which is a dot (all dots being of equal size), so that the 
map is not within the scope of the first aspect of the invention, 
but is for example within the scope of the third aspect. The 
first file, represented by the central dot 90, is connected by 
hyperlinks represented by lines 91, 92, 93 to three second 
files, respectively represented by the dots 94, 95, 96. The 
second file represented by dot 95 is connected (by three 
hyperlinks represented by lines 100,101,102) to dots 97.98, 
99, which represent respective third files. The lines 100, 101 
and 102 are each half as long as the lines 91, 92,93. More 
generally, considering the extension of the diagram out 
beyond third files, the line representing the hyperlink from 
eachi-th region to each (i+1)-th region is longer by a constant 
ratio (in this case 2) than each line representing a hyperlink 
between each (i+1)-th region and each (i+2)-th region. Of 
course, as the number of click increases, the dots of each i-th 
region will begin to overlap with the dots of the logically 
related (i+1)-th regions. This problem can be overcome, for 
example, by decreasing the diameter of the dots by a constant 
ratio or by limiting n as described in relation to aspect one 
above (e.g. the same constant ratio which relates line lengths) 
with increasing click distance from the first dot 90. For sim 
plicity, the possibility of frame sets is not taken into account 
in this map (that is the map represents files equivalently 
whether they are pages or frame sets), although a skilled 
person will be able to generalise this display to include dis 
playing frame sets also. 
0241 All the maps shown in FIGS. 1, and 3-5 are 
“bounded in the sense discussed above. Furthermore, we can 
say that the maps shown in FIGS. 1, 3 and 4 are all “inten 
sive', that is to say no matter how great the click distance 
between the present first file and the furthest file, the total area 
occupied by the regions remains constant (in fact, equal to the 
first region). By contrast, FIG.5 shows a display which is not 
intensive, but is still bounded. That is, although the size of the 
display increases as the total click distance between the first 
and the furthest file increases, it remains less than a given 
finite size for any number of clicks. This can be understood by 
observing that the Sum of the series, 
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The display of FIG. 5 would not be bounded, for example, if 
the lengths of the branches did not decrease (or did not 
decrease sufficiently rapidly) in relation to the click distance 
from the first file. 

0242 Turning to FIG. 6, FIG. 6(a) shows a map generated 
by a method according to the invention, in which within a 
display area 9, a first region 13 represents a first file (or for 
example a context sensitive search function), and four second 
regions 16, 17, 18, 19 respectively represent four files logi 
cally connected to the first file. A region 105 does not repre 
sent a file, but rather allows a user to return to some earlier 
state of the system by clicking on the region. For example, the 
region 105 may represent a previously defined system state, 
which can be recreated by clicking on the region. For 
example, the State may have been bookmarked by the user, or 
alternatively be a state pre-set by programming. Although 
only one region 105 is shown, alternatively a plurality can be 
provided possibly in the form of a map based on areas with 
decreasing distance scales, associated with respective previ 
ously defined States. 
0243 The user clicks on a region 17. The method then 
generates the map of FIG. 6(b), in which second region 17 is 
expanded, and 28 third areas 107 respectively represent 28 
third files reachable from the file represented by region 17. 
Note that although the regions 107 are on substantially the 
same distance scale. Some are ellipses while others are 
circles, but this is not a necessary feature. For instance, if the 
ellipses (or in similar but differing methods lenses or loz 
enges) had been formed so as to allow longer title labels to be 
displayed each within the borders of its respective region, 
then the ellipse 17 may contain only other elliptical regions 
107. Inset in the lower left corner of the map is the map shown 
in FIG. 6(a) but adjusted to take into account the removal of 
the region 17 from around the first region 13. 
0244. The user then clicks one of the regions 107. The map 

is re-drawn as FIG. 6(c). The region 107 is re-drawn 
expanded. Region 17 is re-arranged as an outer border of the 
inset, thus indicating the history of the users Voyage within 
the set of files, and can be clicked on to return to the map 
shown in FIG. 6(b). 
0245. The user then clicks on region 18. The map is re 
drawn as FIG. 6(d). The files which are represented in region 
18 (the third region chosen) are mapped, according to a pre 
determined logical relationship, in relation to those files rep 
resented in the region 17 chosen first, with the file chosen 
from that region as the starting point. For example, if the first 
region 17 chosen contained companies, from which one com 
pany was chosen, and the second region employees, and if the 
logical relationship was the one described above (A first and 
second data file are logically related if any only if either the 
first represents an employee and the second a company they 
have worked for in the past, or the first represents a company 
and the second a current employee of that company.), then 
the regions within the largest region 18 would represent the 
company's employees, and the circles within those would 
represent the other companies they have worked for, and so 
on. The inset, bounded by the area 17, now shows only two 
second regions 16, 19 neighbouring the region 13, in addition 
to the region 105 which enables the user to return to an earlier 
state of the system. 
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0246 The user can click on any of the smaller circles 
within the larger region to re-draw the map with that region as 
the largest region or starting point. The region 17 may alter to 
represent the main region to which the selected file belongs. 
0247 The user can also click on another of the regions 16 
or 19 to map instead the relationships between the selected 
file and the collection of files that the newly selected region 
represents. In this case the region selected will be, as it were, 
expanded and the region it replaces will again become a 
region around region 13. 
0248. At any time the user can click on the white outer 
region to return to the very first representation. 
0249. As will be clear to a skilled person, many variations 
of the mapping methods explained above are possible. For 
example, although as shown above the size of regions 
decreases according to the distance (measured in clicks) 
between the files they represent and the first file, this is not 
necessary. For example, the maps May be limited to files only 
a small number of clicks away (e.g. 2 clicks), or parts of the 
map which fall outside the display area may not be displayed. 
0250 Additionally, as discussed above, it is not necessary 
that all the (i+1)-th regions within or around a given i-th 
region are the same size or shape. For example, referring to 
FIG. 6(b), this map may be varied so that one of the regions 
107 is of greatest size, a neighbouring region 107 is slightly 
Smaller, a region 107 next to that is Smalleryet, and so on, so 
that each of the regions 107 has a different size. This possi 
bility applies to all aspects of the invention throughout this 
document, but the variations in size and shape are preferably 
generated by a rule (e.g. the number of times a file has been 
visited or the type of file it is). 
0251 Turning to FIG. 7, a method according to the inven 
tion is illustrated displaying the files in a computeratapproxi 
mately palm-top resolution. A user controls the method to 
proceed incrementally. First, as shown in FIG. 7(a) a single 
region representing the whole potential memory of a user's 
PC, is shown. This, like a directory, can be thought of as a kind 
of data file. Then, as shown in FIG. 7(b) the functions of the 
computer (which are either data files or controlled on the basis 
of data files) are displayed. Finally, as shown in FIG. 7(c) the 
hierarchical structure of the next two levels of data files are 
illustrated, although they could be revealed more or less 
quickly (e.g. one or three levels at a time). The map illustrated 
in FIG.7(c) is a map according to the invention, but it includes 
within it smaller maps which are themselves individually 
produced according to the invention and revealed either indi 
vidually (e.g. upon a user pointing their mouse at a particular 
area) or in groups (e.g. layer by layer as described above). 
0252 Table 1 compares opening a file from a directory 
structure using a system browser according to the Windows 
expanding tree method discussed above, using an “Inxight 
hyperbolic representation of the files of a directory (as men 
tioned above, the paper of John Lamping and Ramana Rao 
discussed above which introduced the concept of a hyperbolic 
map, did not specifically mention opening a file, but here we 
will consider a variation on that technique in which clicking 
in a certain way on a dot of the hyperbolic map which repre 
sents a file, moves to (e.g. opens) that file), and using a map 
(“fractal space map”) like the one shown in FIG. 1, that is 
according to the present invention. 
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TABLE 1. 

INXIGHT 
WINDOWS HYPERBOLIC FRACTAL 

EXPANDING TREE TREE SPACE MAP 

Clicks to open 6 4 
deepest directory 
Clicks from 3 3 
deepest directory 
to top level 
Directory levels 1 2 4/5: 
accessed in 
one click 
Percentage of 7 17 63,80: 
directories opened 
with one click 
Max number of 17 90 1200,9600* 
directories opened 
with one click 
Characteristics no sense of whole 

need accurate clicks details very unclear 

Using a sliding click 

The values in table 1 are calculated using a specific directory 
structure which has 200 members arranged in 6 levels (the 
directory structure is not selected to favour the present tech 
nique). The term "sliding click' used in table 1 means that a 
user moves an indicating device (e.g. a mouse) in a given 
direction until it reaches a region at which it stimulates the 
display to change (e.g. by opening a display panel, as 
described below), and then clicks and holds down for 
instances a mouse button, thus fixing the display panel, and 
allowing the user for instance in the case where the display 
panel displays the names of the particular region's children to 
select a child file by moving the mouse pointer to the relevant 
name label or towards it until it becomes highlighted, and the 
releasing the mouse button. That is, a 'sliding click” is a 
generalised form of click motion. There is known a manifes 
tation of the hyperbolic tree in which the user can make 
similar dragging motions with their mouse, but this causes the 
entire map to be continuously redrawn from a changing point 
of view until the mouse button is released. By contrast, the 
sliding clicks described above relate to a clicking motion 
which brings up information adjacent to or Superimposed on 
part of an unchanging map, and a second clicking motion is 
Subsequently performed to for instance open the file corre 
sponding to a region. 
0253) The files to which the present invention in all its 
aspects is applicable may be classified in several ways. A first 
classification is “local vs. network', where local files are files 
within a single device (or a set of spatially close devices), and 
network files are stored in more distant locations, e.g. net 
worked by telecommunications. Another possible classifica 
tion is “content vs. functional, where “content files are files 
of which the content itself is displayed to a user, and “func 
tional files' are files which contain programs for performing 
a function. Thus, a help file inauser's PC is a local content file 
(a user reads the text in the help file to understand a function 
of the PC); a web-site showing prices of an article is a network 
content file (a user accesses the server of the file to read the 
content); driver software in a PC for controlling a printer is a 
local functional file; an application stored on a web site is a 
network functional file. Another example of a network con 
tent file may be a file concerning say current open connections 
generated by a piece of hardware which operates in a network, 
e.g. a Switching circuit. 

some sense of whole excellent overview 
easy selection 

0254. In many of the aspects of the method described 
above, since the distance scale gradually decreases (e.g. with 
increasing distance from a first page), the regions represent 
ing i-th files become Smaller with increasing i, and corre 
spondingly more difficult to see. As described above, a user 
may be able to re-draw the map starting with the new data file 
as the first data file to increase the distance scale. However, 
there are other methods of allowing the user to gain a greater 
insight into the meaning of Small regions. 
0255. A first possibility is to give the user the option of 
magnifying a part of the map (that is, the main underlying 
map is not re-drawn but a new map is drawn produced either 
by simply magnifying a part of the map selected by the user or 
by creating a new map by applying the method for a certain 
number of levels to a file selected by the user (e.g. by means 
of a mouse), over the main map, for instance centred on the 
mouse pointer, the center of the selected region or some other 
point. For example, a user may be able to define an area 
(“lens”) on the map which is then displayed as if it were been 
through a lens on an increased distance scale. Note that lens 
and other magnifications are combinable with a sliding click, 
and/or a mechanism to allow Successive magnifications with 
out re-drawing the underlying map. 
0256 A further possibility (combinable with the first) is 
for the (i+1)-th regions of a given i-th region to be respectively 
represented by areas in a different portion of the display, with 
relative positions corresponding to the relative positions of 
the (i+1)-th regions, as in FIG. 10(g) for instance. This is 
referred to here as a “distinct magnification'. 
0257 Optionally, indicating one of these regions (e.g. with 
a mouse or by depressing a key) has the same function as 
indicating the corresponding region on the map. In this case, 
the portion of the map is referred to as a “control pad'. 
0258 FIG. 8 illustrates a variety of alternative (or addi 
tional) techniques for indicating to a user the significance 
(e.g. the title) of data files in a map according to the invention. 
In FIG. 8(a), the significance of the data files is indicated by 
"icons” (represented in the figure by the upper and lower case 
letters, although of course other symbols may be used). The 
icons for the (i+1)-th files displayed inside an i-th file might 
only become visible (and possibly also the icon representing 
that i-th file might disappear entirely as shown) when the user 
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highlights that i-th file in Some way, for instance by means of 
a mouse. This is referred to here as an "icon trail, and can 
help the user concentrate on the relevant portion of the map. 
0259. In FIG. 8(b), the meaning of the data files is indi 
cated by a separate display panel. For the file a user is inter 
ested in (a 4-th file, indicated by an arrow), the display con 
tains aheading of the title (“arts and humanities”) of the 3-rd 
file to which the 4-th file is logically related, and all the nine 
4-th files related to this 3-rd file. Of these, the title of the 4-th 
file in which the user is interested (“booksellers’) is high 
lighted. The highlight may alternatively or additionally be 
indicated by drawing a line from the region of the map that is 
currently highlighted to the corresponding part of the display 
panel (e.g. if the display panel is drawn to either side of the 
map instead of below as shown), and/or the map and display 
panel may be colour coded in order to relate in addition for 
instance all the 4-th regions to their titles. 
0260 FIG. 8(c) shows an alternative technique in which 
information (e.g. the titles as shown) concerning the relevant 
data files is generated within separate (possibly transparent) 
areas that are connected by lines to their corresponding 
regions and that are drawn over the main map. The arrange 
ment of the areas may be determined to ensure that the areas 
do not overflow outside the display. 
0261) Any of these techniques may allow a user to derive 
information about the meaning of a file without actually 
opening it, thus enormously speeding up for example move 
ment to an appropriate file. In addition the second two tech 
niques can be used in conjunction with the sliding click tech 
nique described above. 
0262. As mentioned above, in all maps according to the 
invention when a region can be reached from (i.e. is logically 
related to by an arbitrary number of steps) the first file along 
two or more different paths, it may be represented only by a 
single regions (i.e. showing one possible path), and regions 
which indicate other paths may be omitted. Alternatively, 
more than one such region may be drawn for that file. In the 
latter case, (i) the descendants of that file may be drawn in 
only one of the regions, or in more than one, and/or (ii) when 
a user indicates one such region (e.g. by moving a mouse over 
it), regions representing the same file may be highlighted, 
inserted into the map, have its descendants drawn within 
them, and/or have some or all of its parent regions indicated 
(even if a copy of the particular region in question is not 
drawn). In this way the networked, rather than hierarchical, 
nature of the logical connections can be clarified to the user. 
0263. It is possible for the map to display (e.g. by a sepa 
rate display panel) information concerning data files which 
have a value of igreater than n (that is data files which are not 
represented on the map of the invention). For example, the 
user might have the option of displaying information con 
cerning data files for which in--1, by for instance positioning 
his mouse over a file for which i=n. This i-th layer is referred 
to as an “invisible layer. 
0264 FIGS. 9 to 12 relates to a mobile telephone device 
including a display 200. 
0265. In much of the operation of the telephone device the 
display displays conventional information, but the mobile 
telephone has at least one mode of use (illustrated in FIG.12) 
in which the display 200 includes a map 202 produced 
according to the present invention. 
0266 The display further includes a 3x3 grid 204 of icons, 
which may be icons representing the significance of regions 
in the map 202 (e.g. the icons might represent the meanings of 
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(i+1)-th files logically related to a certain i-th data file), or 
may be a distinct grid allowing commands concerning the 
regions of the map 202(e.g. the insertion of a bookmark) to be 
entered via the keypad in away consistent with that described 
below (hereafter called a “command grid’). 
0267. The detailed structure of the fractal space map 202 
includes a number of distance scales, and on each distance 
scale the map is a 3x3 grid. This is particularly suitable 
because the pattern of buttons representing the numerals 1 to 
9 on the telephone handset is also a 3x3 grid. That is, in modes 
in which the user is selecting an item based on the fractal 
space map 202, he can do so at each distance scale by depress 
ing a key of the part of the keypad representing the numerals 
1 to 9. 
0268. The display also shows two "shortcuts” (“system' 
and “cancel'), that is functions which can be accessed by 
depressing other keys. In this case the two functions “system' 
and "cancel can respectively be accessed by depressing two 
upper keys on the keypad, and might for instance respectively 
cause a second command grid to be displayed instead of the 
first and cause the first command grid to be replaced with say 
a distinct magnification of the currently highlighted region in 
the map 202. 
0269 FIG. 9 shows a map produced according to the 
invention, suitable for use as the fractal space map 202 of FIG. 
12. As will be seen, it has several distance scales, the largest 
of which is essentially the width of FIG. 9. Another distance 
scale (“the first distance scale') is slightly less than one third 
of this, and is the distance scale on which eight 2-nd regions 
204, 206, 208,210, 212, 214, 216 and 218 are drawn (that is 
this distance scale is the horizontal width of the regions). The 
area enclosed by the eight 2-nd regions is left for displaying 
an icon representing a meaning. 
0270. A yet smaller “second distance scale” is a distance 
scale on which 3-rd regions 220, 222, 224 (for example) are 
drawn, and is approximately one third of the first distance 
scale. A “third distance scale', which is approximately one 
third of the second distance scale, is a distance scale on which 
4-th regions 226 etc. are drawn. 
0271 First, referring to FIG. 9, a user can see at a glance 
that there are at least eight 2-nd data files, represented by the 
areas 204, 206, 208, 210, 212, 214, 216, 218, and that there 
are at least eight 3-rd data files 220, 222, 224 logically related 
to the 2-nd data file represented by region 204. There is one 
data file (represented by region 226) which is logically related 
to the 3-rd data file represented by 3-rd region 220. 
0272. Also, for instance, there are only 43-rd data files 
logically related to the 2-nd data file represented by region 
210. 
0273. As explained above, the map according to the inven 
tion shown in FIG. 9 can display a maximum of 8 (i+1)-th 
directories related to each i-th directory (the central region of 
each square may be reserved for an icon). The question there 
fore arises of what, if anything, the method of the invention 
should do in the case that there are more (i+1)-th files than a 
predetermined upper limit, M. There are two possibilities. 
Firstly, in or near the i-th region, a symbol may be drawn (for 
example in the central part of the square 204 of FIG. 9) 
indicating that there are (i+1)-th files which have not been 
represented. Such a symbol could, for example, be displayed 
in the central part of square 204. Alternatively, the region 
representing a given i-th data file could be expanded (e.g. to 
encompass the two squares 204 and 206) to give sufficient 
space for the display of all of the (i+1)-th files. For example, 
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in the case that the i-th region is a combination of squares 204 
and 206, the display could represent up to 16 data files logi 
cally related to the i-th data file. 
0274 The value of M may be chosen according to physi 
ological or psychological data. For example, it is generally 
accepted that in many situations humans dislike having to 
choose between a large number of alternatives, so the value of 
M is preferably not more than 5, 6, 10 or 20 in all aspects. 
(0275 FIG. 10 shows two of the operations of the tele 
phone. FIG. 10(f) to FIG. 10(i) show how the mobile tele 
phone can be used to make a telephone call. The starting 
configuration is shown in FIG. 10(a) and FIG. 10(f). The 
display area is indicated generally by 232. The keypad panel 
is represented by portion 230. The upper portion of the dis 
play area is a ring 233 of 8 squares, indicating functions 
accessible to the computer. Although not shown clearly in this 
figure, each square has a symbol indicating a function. For 
example, the symbol in the position corresponding to the 2 
key has an icon representing “telephone directory'. The dis 
play area includes two shortcuts, “search” and “speed in 
positions on the display area corresponding to the two upper 
keys on the key pad. 
0276. The mobile telephone is equipped with a directory 
of files, which may be stored within the mobile telephone or 
alternatively at a remote location. The files include at least 
one file storing names and corresponding telephone numbers. 
0277. In this example, the names are divided into eight 
separate files (respectively storing names beginning with the 
letters A-C, D-E, F-H, and so on) which are all in a single 
common directory. 
0278. The way in which these ranges of names are chosen 
may optionally depend upon the number of names in the 
categories. For example, in the case that there are a dispro 
portionate number of names beginning with the letters A, B 
and C, the names may be rearranged so that the first file 
contains only names beginning with the letters 4 and B, while 
names beginning with the letter Care stored in a separate file. 
0279. To make a telephone call to a person whose number 

is stored in the mobile telephone, the user has two choices. 
0280 Firstly, he can press on key 2 (since key 2 is in the 
position corresponding to the telephone symbol in the array 
233. The telephone then generates the map 234, as shown in 
FIG. 10(g). The map 234 is according to the invention and 
shows the directory structure of data files available to the user. 
The display further includes a ring 235 of eight icons respec 
tively representing functions. The user may then press on the 
key 7, to indicate that he wishes to access the function “search 
for names' (a function represented by an icon in the 7 position 
of the array 235). 
0281. This generates the display shown in FIG.10(h). The 
array of squares 238 indicates the meanings of the level of 
data files in the directory showing ranges of letters shown in 
the map 234. 
0282. The user can move directly from the mode shown in 
FIG. 10(f) to that shown in FIG. 10(h) by depressing the left 
one of the two upper keys, to take the shortcut “search” (i.e. 
search for names). 
0283 Suppose that the user wishes to telephone a person 
called “Raiskinen'. In this case, the user presses key 7 (cor 
responding in position to the range P-R) to move to the State 
shown in FIG.10(i), that is a list of names in this range. In this 
case, all names in the range can be fitted into one screen when 
the user requests a scrollable list of all matching names to be 
generated (if the number of names in the address book begin 
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ning with a single letter were great, the file structure might 
alternatively be arranged using also subsequent letters of the 
name, and in this case the user may have to specify the range 
of Subsequent letters in the person's name). By pressing on 
the appropriate key 8 the user can then automatically call 
Raiskinen. 
0284 FIGS. 10(a)-(e) show how a user can divert a call. 
Starting in the starting configuration shown in FIG. 10(a), 
double pressing or holding down 5 for a short time (e.g. half 
a second), lists the functions on the telephone. The user 
selects 3 to bring up the call register (telephone functions) 
reaching the configuration shown in FIG. 10(c), then noting 
that the icon for divert is shown in the 3 position presses 3, to 
reach configuration 10(d). The user can either directly input 
the number (of a person called for instance Ilka Raiskinen) to 
whom calls should be diverted, thereby reaching configura 
tion 10(e), or press the key corresponding to the search short 
cut to divert to FIG. 10(h) and have to opportunity to search 
for a person to whom the calls should be diverted among the 
people in the address book in the manner described above. 
This shows how the invention can be implemented, so as to 
facilitate the execution of complex functions within a micro 
environment. 
0285 FIG. 11 illustrates how a mobile telephone accord 
ing to the invention may be used to access the worldwide web. 
Five stages are shown illustrated respectively in FIGS. 11a, 
11b, 11c, lid, and 11e. 
0286 Initially, FIG.11(a), the telephone is not connected 
to the web, and is in a mode corresponding essentially to FIG. 
10(a). The display 332 indicates, general information. The 
square in the 4 position of the ring 233 (i.e. the middle of the 
left side) has an icon representing “web functions'. The user 
double presses 4 to move to the mode shown in FIG. 11(b). 
0287. At this point, the telephone is still not connected to 
the web, but the display area has now generated a map 234 
according to the invention showing the files of the telephone 
(and equivalent to the map shown in FIG.10(c)). The display 
area also includes a second area 236, which comprises 8 
square areas drawn in a pattern corresponding to the pattern of 
the areas in the map 234. Furthermore, the display includes 
the two shortcuts "search” and “connect” in positions corre 
sponding to the buttons to the two upper keys. 
0288 A click on the right upper key button, or possibly 
one of the icons in the grid below by means of the keypad, 
activates the “connect function, and the mobile telephone is 
connected to the web. 
0289. Initially, the mobile telephone connects to the “por 
tal’ home page, shown in FIG. 11(c), on which the map 234 
is based. This home page itself, or word(s) (e.g. “Portal') 
representing it, can be shown in box 238. Pressing the key “1” 
on the keypad moves to (but intos case does not yet open, i.e. 
extract data from) the file represented by the upper left second 
region 240. This gives the display shown in FIG. 11(d), in 
which the region 240 is in a highlighting colour (e.g. red) or 
flashing, and the lower portion of the display 232 indicates the 
title of the opened file. 
0290 Pressing the right lowermost key (usually if) opens 
(extracts data from) the file represented by the region 240, 
specifically the weather forecast for that day. This is shown on 
FIG.11(e). The upper region of the screen is now effectively 
laid out on a 3x4 grid with the “Name”, “Link' and “Infor 
mation’ data accessed with the bottom row of keys on the 
telephone keypad. The invention can in general be combined 
with any arrangement (whether grid-like or otherwise) of any 
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number of keys, and the keys that are active at any one time 
may change according to the user's actions. 
0291. As discussed above, the number of pixels on a dis 
play screen is limited. FIG. 13 shows how a display showing 
all the information present in FIG. 10 can be produced on 
Such a screen. A region 2041 (corresponding in meaning to 
the region 204 in FIG. 10) can be drawn as shown in FIG. 
11(b) on just a 11x11 grid (note this arrangement leaves one 
pixel between the blocks corresponding to regions 220 and 
222 on FIG. 9, and between the blocks corresponding to 
regions 222 and 24). To present a map which is equivalent to 
the whole of FIG.9, three of the 11x11 grids shown in FIG. 
11(b) are arranged with a one pixel space between them, as in 
FIG. 13(a), giving a total width of 35 pixels. In other words, 
a diagram containing all the information of FIG. 9 can be 
presented in a mere 35x35 array of pixels. 
0292. In practice, the present inventor has found that an 
array of this size tends to be hard to read unless the pixels have 
more than two states (e.g. not just black and white, but one or 
more further colours). It has been found to be acceptable in 
the case that each pixel has three states. 
0293 To improve clarity (and especially in the case that 
the pixels are limited to two states, e.g. black and white), an 
additional pixel may be left between blocks corresponding to 
regions 204 and 206, and between blocks corresponding to 
regions 206 and 208 (and the vertical spacing of the second 
regions is increased correspondingly); the grid then becomes 
37x37. Preferably, the number of pixels along each side of the 
map is less than 150, more preferably less than 100. An 
especially preferred case is that the number of pixels used to 
form the display is 77x77 (as in FIG.9). 
0294. Additional rows of pixels can be left either between 
blocks of the display or around their other edges for gradually 
increasing clarity according to the capacity of the display 
device (taking into account other information which the dis 
play device is required to display at the same time as the map 
of the invention). The map shown in FIG. 13 is used in the 
telephone shown in FIG. 12. Note that at any level of depth q 
(up to eight) data files are laid out in the first q positions in a 
sequence of M-8 positions, corresponding to the positions of 
the numeral keys 1-4 and 6-9. In this case the sequence is in a 
clockwise closed path of eight positions. The path is in rela 
tion to a predefined direction in the map (for example the first 
3 positions are in the horizontal direction on the screen). 
0295. We now describe in detail various techniques for 
drawing a map within the scope of the invention. 
0296. Whereas in FIG. 1 the regions 25 are sized so as to 
exactly fit neighbour-to-neighbour around the inner circum 
ference of the region 16, in FIG. 14 an i-th data file is repre 
sented by a region 316, and (i+1)-th data files are represented 
by overlapping circular regions 325. To reduce the chance of 
confusion, the user may be able to indicate one of them (e.g. 
with a mouse), highlighting it and putting the other regions 
325 with which it overlaps into a background (e.g. invisible) 
mode. 
0297. An alternative to overlapping regions 325, is for 
regions 325 to be squeezed (e.g. from circles into ellipses or 
as shown in FIG. 15) in a similar way to that described above 
in relation to FIG. 13. The degree of squeezing may be chosen 
so that a desired number of circles may be drawn inside the 
inner circumference of the region 316 without their radial 
extension becoming overly small. FIG. 15 illustrates also the 
use of an incrementally varying grey Scale to distinguish the 
regions in the display. The shading may be between two 
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colours, and the regions to be coloured may be split into two 
or more segments each of which uses the full range (or its own 
particular range) of colours. For instance children to the right 
of the parent may be shaded from white to black as the user 
moves clockwise, and those children to the left may be shaded 
from black to white. This allows the regions to be shaded in a 
continuous or incremental manner, thus avoiding a major 
discontinuous change of colour, and thus an undue emphasis 
being given to files adjacent the discontinuity which is not 
merited by any significance of those files. 
0298 Although in FIGS. 1, 14 and 15 all regions may be 
equally coloured, in fact any colouring scheme is possible. 
For example, the second regions arranged inside the first 
regions may be coloured according a gradual colouring 
scheme (e.g. on a grey level with grey level Successively 
rising around the circumference of the i-th region; or a Suc 
cessively rising multicolour level). 
0299 FIG.16 shows an example of an “implicit intensive” 
method for drawing regions, in which (i+1)-th regions 232 are 
drawn only partially overlapping with the i-th region 330. 
Incidentally, the method is called “implicit because all the 
(i+1)-th regions 332 are within a circular region 334 (which is 
or could be used in the construction of or interaction with the 
map and so “implied' but nevertheless possibly remain invis 
ible to the user). 
0300 FIG. 17 shows another map produced according to 
the invention. The region 340 represents a first file, while the 
four second regions 350,351,352,353 represent second files. 
Each of the four regions 350, 351,352,353 is drawn accord 
ing to the same distance scale, in the sense that they each are 
drawn to be maximally sized within the constraint of a respec 
tive shapelimitation within a notional circle 347 as in FIG. 16 
which is identical for each of the four second regions. Note 
that the second region 353 is circular, and thus can entirely fill 
its notional circular bound. This illustrates that although in 
FIG. 17 the four regions are drawn their sizes dependent upon 
the same distant scale, this does not automatically imply that 
they have an equal maximum diameter for example or shape. 
0301 FIG. 18 shows a further map according to the inven 
tion, drawn with a triangular symmetry. In this case, the value 
of M is equal to 3, since a method does, not display more than 
3 children of a given parent, and fixed because the first two 
regions to be drawn inside any one parent region are drawn in 
the same position relative to their parent whether the parent 
contains two or three children (the case where a region con 
tains only one child being treated differently as is often the 
case). 
0302 FIG. 19 is another map according to the invention, in 
which the (i+1)-th regions of each i-th region have a width (as 
viewed in the orientation of the figure, which need not be the 
same as the actual display) equal to half the width of the i-th 
region, and a height which is equal to the height of the i-th 
region divided by the number of (i+1)-th regions. One of the 
three second files is a frame set, as indicated by the dashed 
line. The set of data files represented by FIG. 19 is, in fact, 
identical to that shown in FIGS. 3 and 4. This map is direc 
tionally invariant and exhibits the fourth numbered preferred 
feature given above under the fourth aspect of the invention. 
In this respect it is unlike a tree map: 
0303 FIG. 20 shows another map drawn according to the 
invention, showing a set of files equivalent to those, drawn in 
FIG. 19. This time, the rule is that all files are ellipses, having 
their long axis on a horizontal (as viewed in the figure) line 
through the middle of the screen. A frame set is representing 
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with a vertical line dividing the ellipse in two. All third 
regions have an equal length in their long axis, and within all 
of the above constraints, each ellipse is maximally long. This 
gives a result that the size of each of the second regions 
depends on the number of third regions which they respec 
tively contain. 
0304. As explained above, the invention is not limited to 
mapping a plurality of data files, but may alternatively map 
segments of a single data file, or segments of a plurality of 
data files. One possibility is for these segments of data file(s) 
to represent the respective portions of a computer program. 
For example, each segment could be a portion of a data file 
containing a particular Sub-routine. The logical relationship 
between portions of the program (for example the occasions 
at which sub-routines can be called) represent another set of 
logical relationships which can be mapped by a method 
according to present invention. Any programming or content 
presentation language grammar or code instances can be rep 
resented in this way, for example the inventor has found it to 
be particularly appropriate for a HTML structure. 
0305 Agiven program may be distributed through one or 
more data files in a way which is not related to the conceptual 
structure of the program (e.g. Some Subroutines may be a 
complete data file; other Subroutines may be only a segment 
of a data file; other subroutines may be distributed over sev 
eral data files). Despite this, the user may be able to select the 
logical relation between the segments of the data files (or 
complete data files) to be the conceptual structure of the 
program, so that the regions of the map correspond to Sub 
routines and the map is drawn based on a single Subroutine 
(playing the role of the first data file). 
0306 Use of a map of this kind can facilitate the design of 
a (web) page, including its layout, e.g. in HTML. In the case 
of producing a display including a map produced according to 
the invention, a further part of the display area may represent 
the page(s) which the language generates on a user's screen. 
The user may have the option of indicating a portion of the 
map (e.g. by a mouse movement, or pressing one or more 
keys), and in this case the portion of the page(s) representa 
tion associated with the portion of the program corresponding 
to the region of the map generated by the user, may be high 
lighted. 
0307 As discussed above, the map of the invention need 
not be the whole of the display generated on the user's screen. 
Furthermore, in mapping a set of data files a map according to 
the invention may be used to map files up to a value of in and 
Some other mapping scheme may be used to map files for 
higher values of i. 
0308 More generally, within the scope of the invention, 
the methods may map (i+1)-th files having a logical relation 
to an i-th file in the ways described above for in the rangej. . 
.., n where j is an integer greater than 1, and according to a 
different scheme (e.g. not having a decreasing distance scale) 
for i outside this range. In principle, the map could even be 
generated, within the scope of the invention, with regions 
having a decreasing scale (e.g. decreasing size) for values of 
i within a plurality of ranges, and according to a different 
drawing scheme (e.g. the hyperbolic map scheme) for i out 
side these ranges. This sort of map is here termed “partial. 
0309. In all aspects of the invention, the user may have the 
option of inputting information to select a particular region 
within the map. For this he may use the keyboard of a com 
puter (if the map is generated in the device which is, or is 
connected to, a computer), a slider, a 2D roller, a knob, a pad, 
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a touch-sensitive screen, a grid or other arrangement of keys 
(e.g. a mobile telephone), or any other device. 
0310. A particularly readily comprehensible manner of 
navigating through the map is for the user to do so level by 
level (that is for successively increasing values of i). Since the 
(i+1)-th regions of each i-th region are preferably laid out 
along a one-dimensional path, the user may at each level 
select a file using a one-dimensional movement. Having thus 
selected an (i+1)-th region, the user may then indicate (e.g. by 
depressing a key) that he wishes to navigate within the (i+2)- 
th regions related to that (i+1)-th region. Thus, selection of 
any file in the plurality of data files may be accomplished 
purely by a one-dimensional indication, coupled with an indi 
cation of changing level to Successively increasing i. 
0311. This can make navigation very much easier since it 

is physiologically natural for a human operator to make a 
one-dimensional motion, as compared to a two-dimensional 
motion. The one-dimensional motion in Some situations may 
be for example be moving a mouse in the user's hand in a 
one-dimensional Sweep (e.g. a hand movement with the 
user's elbow static), or a motion of an indicating device which 
is intrinsically one-dimensional. Such as a knob or slider. 
0312 To facilitate further this motion, a section of the 
display area may indicate by symbols in a Substantially 
straight one-dimensional line, the set of files between which 
the user is choosing by the one-dimensional motion. For 
example, a row of shapes (squares) may be provided (possibly 
scaled so as always to fit the same onscreen area however 
many files need to be thus displayed) corresponding in num 
ber to the number of (i+1)-th files from which the user makes 
his selection. The inventor has found that it is easiest if this 
on-screen area is horizontal on the display area as viewed by 
a user in Some contexts for the physiological reasons given 
above: in this case the user is far less likely to be disorientated 
by any curvature in the path in the mapping of the invention 
along which the (i+1)-th regions are laid out. 
0313 We can draw a distinction, in fact, between three 
methods of accessing files. A first method, “serial access'. 
may moving through a list of files one-by-one with an action 
(for instance a press of abutton or moving a roller indicator on 
by one notch) for each motion. A second method “parallel 
access', is a series of one-dimensional motions (as in the last 
paragraph). A third method, “fractal access', is by a two (or 
more) dimensional selection, e.g. by a mouse on the map 
shown in FIG. 1, to leap to a file several logical links away. 
Usually parallel access is the fastest access which can be 
achieved without a two-dimensional indicator Such as a 
OUS. 

0314 FIG.21 shows two line maps (FIGS. 21(a) and 21(b) 
respectively) in which the positions of the vertices are equal to 
the centres of the circles of the fractal space maps shown 
respectively in FIGS. 22(a) and 22(b). The regions shown in 
FIG. 22(a) or (b) may be “sensitive' in the sense that ifa user 
indicates a position in the display which is inside in this case 
a circular region of one of the maps, this can be taken as an 
indication of the data file represented by the circle. For 
example, placing a mouse cursor inside a region may cause 
the display to move to that file, e.g. display information about 
that file. However, rather than displaying the displays 22(a) or 
(b), the method may alternatively display respectively the 
displays 21(a) or 21(b). Thus, the display may be FIG. 21(a) 
or (b), but the functionality of the display may be according to 
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FIG. 22(b). That is, although the circular regions of FIG. 22 
are invisible to the user, he or she can exploit their function 
ality. 
0315. In FIG. 10, the keypad panel includes a 3x3 array of 
nine numbered buttons, and the map and control panel are 
both drawn to correspond to this discrete keyboard. However, 
the concept of a user operated indicator having regions cor 
responding regions of the map and/or a control pad is not 
limited to this discrete case. For example, the indicator may 
include an area having a sensitive region which is able to 
register user motions on a high precision (e.g. Substantially 
continuous) distance scale. When it is desired to use this 
indicator to indicate one of a finite number of possibilities 
(e.g. one of the (i+1)-th children of a given i-th file, or one of 
the regions of a control panel), a corresponding number of 
regions may be (automatically) defined within the sensitive 
region of the indicator, whereby the user can indicate the 
possibility by a motion in this region. 
0316. An example of a device according to the invention 
incorporating this feature is shown on FIG. 23. The indicator 
device is a circular indicator device 406 which is capable of 
registering a user pressing at any point on its circumference. 
The interior of the indicator device 400 includes a screen 406, 
which is presently displaying a fractal map. The user has 
already indicated a second region 407 on the fractal map. 
which includes 5 third regions 401, 402,403, 404,405 for this 
second region 407. The circular region 400 is automatically 
divided into five Zones (these five Zones are preferably indi 
cated visually to the user, e.g. by different respective dis 
played colours within the ring 407), so that the user can select 
one of the third regions 401, 402, 403, 404, 405 by selecting 
one of the five sensitive Zones. 
0317. It is envisaged that the device shown in FIG. 23 may 
be in the form of a watch, with the control device 400 for 
example being in the position of the bezel of the watch. 
Indeed when the fractal map is not being displayed, the device 
may display the time on the screen 406 (possibly by means of 
another fractal map). Although not illustrated in FIG. 23, the 
device shown may further include a labelling scheme indicat 
ing the significance of the five regions 401, 402,403, 404, 405 
(e.g. one written in the ring 407, in circumferential positions 
corresponding to the sensitive regions of the bezel 400). 
0318. The user may be also be able to adjust his selection 
by for instance pressing (or just touching) a point of the 
circumference, thus causing a particular position to be high 
lighted. They may have the option of turning the bezel while 
still pressing causing the highlight to move to a neighbouring 
(or other) region, and then release the bezel to select the new 
highlight as that region. 
0319. The embodiments above have been presented for the 
sake of example only, and the scope and spirit of the present 
invention is to be understood in relation to the appended 
claims. 

1. A method of mapping hyperlinks between a plurality of 
data files comprising: 

a step of for a first file, in a display area displaying a first 
region and one or more second regions, said second 
regions respectively representing one or more second 
files which are accessible from the i-th file by a hyper 
link, and being spatially related to the first region, the 
sizes of said second regions being according to a first 
distance scale; and 

(n-1) further steps, i=2, . . . . n, of, for each i-th file, 
displaying one or more (i+1)-th regions, said (i+1)-th 
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regions respectively representing one or more (i+1)-th 
files which are accessible from the i-th file by a hyperlink 
to the (i+1)-th file, and being spatially related to the i-th 
region representing that i-th file, the sizes of said (i+1)-th 
regions being according to an i-th distance Scale Smaller 
than the (i-1)-th distance scale. 

2. A method according to claim 1, in which the respective 
sizes of the (i+1)-th regions of a given i-th file are the i-th 
distance scale multiplied by value which is a function of a 
variable characterizing the respective (i+1)-th file. 

3. A method according to claim 1, in which said distance 
scales are chosen to decrease with i according to a predeter 
mined relation such that irrespective of the value of n the total 
area of the display never exceeds a predetermined value. 

4. A method according to claim 1 in which the distance 
scales are chosen Such that the total area of the one or more 
(i+1)-th regions for eachi-th file is less than the area of the i-th 
region representing the i-th file. 

5. A method according to claim 1 in which said hyperlinks 
are hypertext links. 

6. A method according to claim 1, in which said data files 
are files of the world wide web. 

7. A method according to claim 1 in which the plurality of 
files are provided by a plurality of spatially separated servers. 

8. A method according to claim 1 in which said second 
regions are spatially arranged relative to each other, with an 
angular relationship determined by a rule, and for i=2,..., n, 
said (i+1)-th regions are spatially arranged relative to each 
other with an angular relationship determined by said rule. 

9. A method according to claim 8 in which said rule is in 
relation to a predefined direction in the display area, whereby 
the angular relationships of the (i+1)-th regions are deter 
mined in relation to the predetermined direction. 

10. A method according to claim 1 wherein if a given one 
of said files is a frame set, the region which represents the file 
indicates this. 

11. A method according to claim 10 in which the region 
representing an i-th file which is a frame set partitioned into 1 
sections (k=1,... 1, the respective ith region which represents 
the i-th file is partitioned into 1 sections (k=1,. . . . , 1), the 
(i+1)-th regions which represent those files which are linked to 
the i-th file by anchors within the k-th section of the i-th file 
being within the k-th section of the i-th region. 

12. A method according to claim 1 in which the first file is 
a data file which corresponds to a present browser location of 
a U.S. 

13. A method according to claim 12 which is performed 
upon the present web or system browser location of the user 
changing. 

14. A method according to claim 1, wherein at least one 
criterion is used to identify a Subset of (i+1)-th regions logi 
cally related to the i-th file, the method not displaying regions 
for said subset of identified (i+1)-th files. 

15. A method of mapping logical relations between a plu 
rality of data files comprising: 

a step of for a first file, in a display area displaying a first 
region and, one or more second regions, said second 
regions respectively representing one or more second 
files logically related to the first file, being spatially 
arranged in relation to the first region, and being spa 
tially arranged relative to each other with an angular 
relationship determined by a rule, and 

(n-1) further steps, i=2. . . . . n, of for each i-th file, 
displaying one or more (i+1)-th regions, said (i+1)-th 
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regions respectively representing one or more (i+1)-th 
files which are logically related to the i-th file, being 
spatially arranged in relation to the i-th region, and being 
spatially arranged relative to each other with an angular 
relationship determined by said rule: 

said rule being in relation to a predefined direction in the 
display area, whereby for i=1,... n the relative angular 
locations of the (i+1)-th regions are determined in rela 
tion to the predetermined direction. 

16. A method according to claim 15 wherein said second 
regions are displayed according to a first distance scale, and 
for each i-th file said (i+1)-th regions are displayed according 
to a respective i-th distance scale Smaller than the respective 
(i-1)-th distance scale. 

17. A method according to claim 16 wherein said second 
regions have a size according to said first distance scale and 
said (i+1)-th regions have a size according to said i-th distance 
scale. 

18. A method of mapping a plurality of data files compris 
ing the steps of 

generating a display of the interconnections between the 
plurality of data files by: 

a step of for a first file, in a display area displaying a first 
region and one or more second regions, which respec 
tively represent one or more second files logically 
related to the first file, and which are spatially related to 
the first region; and 
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(n-1) further steps, i=2. . . . . n, of for each i-th file, 
displaying one or more (i+1)-th regions, which respec 
tively represent one or more (i+1)-th files which are 
logically related to the i-th file, and which are spatially 
related to the i-th region representing that i-th file; and 

upon said user controlling an indicator device so that a 
position within the map determined by the physical 
arrangement of said indicator device is within a said 
region representing a j-th data file generating for each of 
one or more related data files which have a predeter 
mined logical connection to the (j)-th file a respective 
additional region including data indicating the signifi 
cance of said respective connected file. 

19. A method of moving to a file, comprising generating by 
a method according to claim 18 a map of a plurality of data 
files having said file as one of said (+1)-th files, the method 
further comprising upon the user Supplying an additional 
control signal when the position determined by the physical 
arrangement of said indicator is a position corresponding to 
that (i+1)-th file, moving to that (i+1)-th file. 

20. A method according to claim 18 in which said indicator 
device is a mouse, and said additional control signal includes 
a mouse click motion. 

c c c c c 


