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Multimedia is an art-world term, often
credited to designers Charles and Ray
Eames, that describes the fusion of me-
dia such as painting, sculpture, photog-
raphy, music, and video. Within the world
of computers it is used broadly to de-
scribe almost any combination of media,
ranging from simple text and graphics
through to the Eames’ vision [Preece et
al. 1994; Shneiderman 1992]. This diver-
sity raises questions about the origins of
multimedia interface styles, emerging
genres, and widgets. In the natural world
such diversity is elegantly explained by
Darwin’s theory of evolution through sur-
vival of the fittest. In the case of technol-
ogy, market forces determine which novel
designs survive.

Predicting change is hard but we now
know much about the preferences and
limitations of humans interacting with
computers. Principles can be drawn upon
that help explain why some interfaces
survive and others become extinct. For
example, interfaces that are predictable
and consistent, allow users to undo their
actions easily, protect against errors, and
provide help at the right time tend to
survive (see e.g., Nielsen [1995]).

We identify seven multimedia eras:
Nascent, Control, Construction, Ubiqui-
tous, Collaborative, 3D Virtual, and Vi-
sualization, and make tentative predic-

tions for the future. As in nature, these
eras coexist and overlap, and there are
also sudden “ice-age” transitions.

Around 1980, at the dawn of the per-
sonal computer age, the primordial soup
of multimedia consisted of green screens

and videodisc images on separate moni-
tors. This Nascent Era produced many
chaotic and short-lived species with rigid
interfaces that left the users frustrated

victims of machines they could not con-
trol. Examples include the five-minute

video without a stop button or choice
sequences that could not be reversed or
cancelled. These species died out quickly
because of their poor usability. As ad-
vancements in high-resolution displays
and fast chips spread, still and then mov-
ing images, animations, and sound flour-
ished. The evolutionary force coming from

both technical development and the de-
mands of users, particularly video-game
and home-computing enthusiasts fol-
lowed by advertising, films, and educa-
tion, assured their future.

In parallel with these developments,
interface complexity grew and users
needed better and more direct ways of
controlling them. This gave rise to the
Control Era, in which direct manipula-
tion became the dominant interface form.
Instead of modal dialogues and rigid se-
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quencing, users could make choices, se-
lecting objects as they saw fit, reversing,
canceling, reviewing, and confh-ming
their actions as they wished. “What you
see is what you get,” more commonly
called WYSIWYG, became a guiding
principle, with the world of action dis-
played visually and keyboards giving way

to pointing, selecting, dragging, and
stretching. The aim was to make opera-
tions rapid, incremental, and reversible
and to prevent user errors by effective
designs. For example, when selecting a
date on a calendar it was impossible to
make a syntactical input error. As
direct-manipulation interfaces became
prevalent so did machines with better
graphics, variants prevailed in which ob-
jects were designed with visual affor-
dances [Norman 1989] suggesting how to
use them. Buttons, for example, looked
as though they should be pushed.

In later generations of the Control Era,
during the late ’80s and early ‘90s, em-
bedded menus in text and graphics kept
user attention on the contents and pro-
vided smooth hypertext linking [Koved
and Shneiderman 1986]. The mouse be-
came the device of choice, but trackballs,
joysticks, and tablets with pens found
successful niches. High-precision touch
screens with lift-off activation made pos-
sible the emergence of effective public-
access kiosks and creative finger gestur-
ing.

The Construction Era developed in the
same period, in which an increasing
number of people became involved in
some form of multimedia authoring
[Shneiderman and Kearsley 1989]. Nu-
merous authoring languages emerged in
almost every ecological niche but were
slow to spread and regularly died out
because they were cumbersome to use.
Robust species supported integration of
text and images and construction tools
for individual media (music, photos,
drawings, video capture, etc.). On the
other hand, simple and powerful tools to
cut and paste video with dynamic text
overlays, create and alter animations,
synchronize music with images, or search

multimedia are still rare and beautiful to
behold.

In the mid-’9Os we are witnessing the
dawn of the Ubiquitous Era, with the
growing availability of World-Wide Web
access with embedded menus providing
links across the world. These develop-
ments have generated a frenzy of writing
home pages and a torrent of browsing.
The remarkable potency of access to the
Net has led to an unusually rapid growth
of Web servers, applications, and usage.
Isolated computer users may soon find it
difficult to survive. In the early genera-
tions of this era the emphasis has been
on surfing the Net (reading, browsing,
navigating), but in later generations
greater facility in authoring Web pages
and delivering applications across the
Web will emerge. The awkwardness of
separate viewers for video or external
applications for animations will fade as
integrated layouts become dominant in
future Web browsers.

Predicting evolutionary developments
is a risky venture, but a new Collabora-
tive Era seems likely. Email, once the
delight of computer junkies, is now so
prolific that overwhelmed gateways pro-
duce faltering businesses, raging chil-

dren, cursing academics, and wailing
lovers. Only the telecommunications
companies and their shareholders smile.
The prevalence of UseNet groups stimu-
lates an increase in electronic text-based
communication, but the seduction of
video conferencing continues. Crude video
conferences will become smooth and par-
ticipants will conveniently integrate si-
multaneous viewing and construction of
multimedia objects. Users will switch
from seeing one another to conferencing
over photos, maps, videos, documents,
soundtracks, and animations with multi-
ple cursors all in motion. They will dis-
cuss changes and any participant will
make edits that are viewed by all.

Another likely prediction is the 3D Vir-
tual Era. Early tools show cluttered dis-
plays, obscured data, slow updates, and
inadequate navigation, but novel way-
finding techniques, better layouts, and
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faster processors will help. Full immer-
sion, although good for a limited number
of specialist tasks such as fighter pilot
training, is unlikely to spread too far
because the cumbersome helmets, sweaty
gloves, and web of wires are intrusive.
Desktop virtual reality, where users re-
place being-in with looking-at, seems
more likely to flourish.

A final prediction is that the Visualiza-
tion Era will facilitate presentation and
exploration of multidimensional, rela-
tional, hierarchical, tabular, and tempo-
ral data. Information-abundant and per-
ceptually rich displays such as treemaps,
stafilelds, table lenses, magic lenses, hy-
perbolic trees, fisheye views, and time-
lines will be explored with dynamic
queries widgets, even across the Net.

Across the eras, the responsiveness of
systems (response times, display rates,
transmission times, etc.) has increased
even while the image resolution and
sound quality have improved and the size
of accessible multimedia databases has
soared. Although these trends seem likely
to continue, the key principles for sur-
vival are mainly those of good usability
and fulfilling a real need. However, mar-
ket forces can be cruel and fickle. Resis-
tance to novelty can slow down even ro-
bust and worthy innovations with
wealthy backing. But the defense pro-
vided by intellectual property protection
is only sometimes a reliable shield
against invaders. Stolen ideas, although
frustrating to originators, can promote
evolution and survival!

Another change is that the user com-
munity has not only expanded but also

diversified, with a wider range of users
and the distinction between users and

developers becoming increasingly

blurred. Programmers have been joined
by graphic designers, filmmakers, histo-
rians, teachers, musicians, artists, de-
signers, and poets in creative teams.
Content experts have gained exciting op-
portunities to tell their stories.

Evolution does not have a destination
or a plan: each innovative gene has a
chance to prove itself. For those of us

who design innovations, the thrill is there
every day as we create ever more viable
user interfaces. Ultimately the forces and
whims of the marketplace will drive mul-
timedia interface evolution, with history
judging our success.
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