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Information Pyramids TM :
A New Approach to Visualising Large Hierarchies
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ABSTRACT

This paper presents work in progress on a new technique for visu-
alising and manipulating large hierarchies.

The Information Pyramids approach compactly visualises hierar-
chical structures in three dimensions using pyramid-like structures,
which grow upwards as the hierarchy is descended. The technique
is described in the context of our early experience with a prototype
file system visualiser based on Information Pyramids.
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1 INTRODUCTION

Over the last few years, the emerging field of information visuali-
sation has resulted in a numerous techniques for helping visualise
and make sense of large information spaces [11]. Among these are
several techniques for visualising and interacting with large hierar-
chies which go beyond the traditional approach taken in 2d scrolling
browsers with horizontal tree layout.

Cone Trees and Cam Trees [9] utilise three-dimensional space
to fan out a hierarchical structure as a vertical or horizontal cone
respectively.

Treemaps [6, 10] are space-filling visualisations of hierarchies
based on successive horizontal and vertical subdivision of screen
rectangles. The area of each rectangle is proportional to some at-
tribute of the underlying hierarchy such as the (total) size of each
subtree.

FSN [12] and the Harmony Information Landscape [1, 2] lay
out a hierarchical structure on a plane, whereby directories (collec-
tions) are represented as pedestals, files (documents) within them
are shown as icons atop the pedestal, and subdirectories (subcollec-
tions) are arranged behind the corresponding parent. The overall
impression is that of hierarchies receding towards the horizon.

The Hyperbolic Browser [7] uses a focus and context technique
based on hyperbolic geometry. A hierarchy is laid out uniformly on
the hyperbolic plane and then mapped to the unit disk for display
on screen. Nodes in the centre of the disk are largest and nodes are
assigned progressively less space towards the perimeter of the disk.

Cheops [3] is a novel technique based on multiple re-use of over-
laid triangles in the display. Working top-down, the selection of a
node (triangle) at a particular level designates that node’s children
are to be represented by the next lower level of triangles.

2 INFORMATION PYRAMIDS

The Information Pyramids approach utilises three dimensions to
compactly visualise large hierarchies. A plateau represents the top
of the hierarchy (or root of the tree). Other, smaller plateaus ar-
ranged on top of it represent its subtrees. Separate icons are used
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Figure 1: Information Pyramids visualisation showing a directory
and its subdirectories.

to represent non-subtree members of a node such as files or docu-
ments. The overall impression is that of pyramids (or mountains if
you prefer) growing upwards as the hierarchy is descended.

The current working prototype of Information Pyramids scans
and visualises the hierarchical tree structure of directories and files
in a UNIX file system. Figure 1 shows the Information Pyramids
display for thetex subdirectory of Keith Andrews’ home directory.
The tex directory shown here has 74 immediate subdirectories, a
maximum depth of 4, and contains a total of 2241 files. Initially,
only thetex directory and its immediate children are shown. Fig-
ure 2 shows the display after the user has chosen to have all files
and directories displayed.

By default, the space allocated to a directory’s plateau is pro-
portional to the total number of files belonging to it and all of its
subdirectories. In Figure 2, the most visible directories are those
containing the largest number of files. As will be discussed later,
this mapping can be changed interactively by the user. The order-
ing of children atop a plateau can be based on alphabetical, chrono-
logical, or other criteria. Here, colour coding is used to indicate a
file’s type, but could also be mapped to age, or any of a number of
other characteristics.

Users can freely navigate around the pyramid landscape. As
pyramids are approached, more details are revealed. Figure 3 shows
a close-up of a particular pyramid, theivis96 subdirectory and its
children.

In order to reduce clutter, users can “crop” the pyramid to a par-
ticular directory, making its plateau the current root of the pyramid,
and (temporarily) eliminating all other elements from the display,
as shown in Figure 4. The reverse operation, “uncrop”, makes the
directory’s parent and siblings visible once more.

A bird’s eye view of the pyramid landscape provides a space-



Figure 2: The detailed view showing 74 pyramids upto 4 tiers high
and a total of 2241 files.

Figure 3: Navigating the pyramid landscape towards theivis96
subdirectory.

filling, freely zoomable overview. In this view, illustrated in Fig-
ure 5, it is easy to recognise (visually) which directories contain the
largest number of files by their relative areas.

Changing the mapping of a plateau’s area from number of files to
the total size of files within it results in the graphical representation
of disk usage shown in Figure 6. In this view of thetex directory,
three subdirectories containing large, uncompressed PostScript files
and large, uncompressed TIFF images stand out from the rest.

Another example of an Information Pyramids visualisation is
shown in Figure 7. Here Sun’s Java JDK 1.0.2 distribution tree is
shown, in disk usage style. The pyramid at the top right represents
the apibook subdirectory containing documentation in HTML
(coloured blue) and GIF (coloured red) files. The pyramid at front
left is thesrc subdirectory. The six individual blocks at the front
are README and associated files.

Figure 4: Cropping the pyramid to focus on theivis96 subdirec-
tory, making it the new base of the pyramid.

Figure 5: A bird’s eye view of the pyramid landscape provides a
visual overview.

3 EARLY EXPERIENCE

From our early experience, the Information Pyramids technique ap-
pears to scale well to both wide and deep hierarchies. Nodes deep
within the tree are not (initially) individually visible but do con-
tribute to the overall proportions of their parents. Broad hierar-
chies result in many pyramids at each tier, but remain manageable.
Decreasing the relative height of successive plateaus decreases the
prominence of deeper levels of the hierarchy in the overall land-
scape, i.e. deeper levels become invisible sooner.

The best visual representation is of little use without accompa-
nying navigational facilities. By navigating through the pyramid
landscape, users can, for example, focus on a particular part of the
hierarchy and can see progressively more detail of that part, or can
float above the pyramid landscape for an overview. Early testers
expressed a desire for a simple way of switching between front and
top views, leading to the introduction of buttons/commands to auto-
matically switch between pre-defined viewpoints (through a smooth
animation).



Figure 6: Mapping total file size to plateau area results in a graphi-
cal disk usage utility.

Figure 7: Visualisation of the Java JDK 1.0.2 tree, containing 13
subdirectories up to a depth of 10, and 4455 individual files.

4 CURRENT AND FUTURE WORK

The current prototype file system visualiser using Information Pyra-
mids is written in Java and uses our in-house GE3D graphics inter-
face to either OpenGL or Mesa libraries for 3d graphics output.

In order to maintain interactive frame rates, especially for very
large hierarchies, a current focus of work is to implement graceful
degradation of the rendering during movement. Important parts of
the scene are rendered fully, less important parts only in wireframe
or not at all depending on how much time is available, until the user
comes to a halt, at which point the scene is rendered in its entirety
once more.

We are working on extending the mapping to additional at-
tributes of the nodes being visualised: document age to colour, doc-
ument type to a particular 3d icon, etc. and on making the mapping
user-configurable. We are also working on providing further nav-
igational facilities to traverse the pyramid landscape: for example
user-defined viewpoints (stakes in the ground), which can be re-
turned to at will.

Although the example application of Information Pyramids pre-
sented in this paper refers to the tree structure of files and directories
in a file system, the Information Pyramids metaphor itself is appli-
cable to any kind of hierarchical structure. For example, the Hyper-
wave Information Server [5] supports explicit hierarchical structur-
ing of the documents it manages into collections and subcollections.
Information Pyramids will be used to provide a visualisation and
navigation facility for a Hyperwave web site’s collection structure.

In the future, the Information Pyramids visualisation of a Hyper-
wave web site will be extended to display both referential hyperlink
and hierarchical collection relationships in a single display. Similar
to the 3d Local Map of Harmony [2], a document in the pyramid
landscape will be able to be selected and its incoming and outgoing
hyperlinks displayed as arcs or wires overlaid atop the pyramid.

We would also like to experiment with placing documents on a
plateau into clusters according to similarity of their content.

Other applications of Information Pyramids include the visuali-
sation of decision trees such as those in MineSet [4], or the visu-
alisation of hierarchies constructed by traversing hyperlinks from
a selected initial web page such as those in the Navigational View
Builder [8].

In order to gain an appreciation of the merits and drawbacks of
Information Pyramids compared to some of the other hierarchical
visualisation techniques described in Section 1, we intend to run a
number of informal usability tests.

5 CONCLUDING REMARKS

We have presented the Information Pyramids technique for visu-
alising and interacting with large hierarchies. Although this work
is still very much “in progress”, we believe that it will become a
valuable tool for hierarchical navigation.
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