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What Is New Media?

Lev Manovich'

What is new media? We may begin answering this question by listing the categories
commonly discussed under this topic in the popular press: the Internet, Web sites,
computer multimedia, computer games, CD-ROMs and DVD, virtual reality. Is this all
there is to new media? What about television programmes shot on digital video and
edited on computer workstations? Or feature films that use 3D animation and digital
compositing? Shall we also count these as new media? What about images and text-
image compositions — photographs, illustrations, layouts, ads-created on computers and
then printed on paper? Where shall we stop?

As can be seen from these examples, the popular understanding of new media
identifies it with the use of a computer for distribution and exhibition, rather than
production. Accordingly, texts distributed on a computer ( Websites and electronic
books) are considered to be new media, whereas texts distributed on paper are not.
Similarly, photographs that are put on a CD-ROM and require a computer to be viewed
are considered new media; the same photographs printed in a book are not.

Shall we accept this definition? If we want to understand the effects of
computerization on culture as a whole, I think it is too limiting. There is no reason to
privilege the computer as a machine for the exhibition and distribution of media over the
computer as a tool for media production or as a media storage device. All have the same
potential to change existing cultural languages. And all have the same potential to leave
culture as it is. The last scenario is unlikely, however. What is more likely is that just
as the printing press in the fourteenth century and photography in the nineteenth century
had a revolutionary impact on the development of modern society and culture, today we
are in the middle of a new media revolution — the shift of all culture to computer-
mediated forms of production, distribution, and communication. This new revolution is
arguably more profound than the previous ones, and we are just beginning to register its
initial effects. Indeed, the introduction of the printing press affected only one stage of
cultural communication — the distribution of media. Similarly, the introduction of
photography affected only one type of cultural communication - still images. In contrast,
the computer media revolution affects all stages of communication, including

acquisition, manipulation, storage, and distribution; it also affects all types of media —
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texts, still images, moving images, sound, and spatial constructions.
How shall we begin to map out the effects of this fundamental shift? What are the
ways in which the use of computers to record, store, create, and distribute media makes

it “new” ?

How Media Became New

We should not be surprised that both trajectories — the development of modern
media and the development of computers — begin around the same time. Both media
machines and computing machines were absolutely necessary for the functioning of
modern mass societies. The ability to disseminate the same texts, images, and sounds to
millions of citizens — thus assuring the same ideological beliefs — was as essential as the
ability to keep track of their birth records, employment records, medical records, and
police records. Photography, film, the offset printing press, radio, and television made
the former possible while computers made possible the latter. Mass media and data
processing are complementary technologies; they appear together and develop side by
side, making modern mass society possible.

For a long time the two trajectories ran in parallel without ever crossing paths.
Throughout the nineteenth and the early twentieth centuries, numerous mechanical and
electrical tabulators and calculators were developed; they gradually became faster and
their use more widespread. In a parallel movement, we witness the rise of modern media
that allow the storage of images, image sequences, sounds, and texts in different

material forms — photographic plates, film stock, gramophone records, etc.

Principles of New Media

The identity of media has changed even more dramatically than that of the
computer. Below I summarize some of the key differences between old and new media.
In compiling this list of differences, I tried to arrange them in a logical order. That is,
the last three principles are dependent on the first two. This is not dissimilar to
axiomatic logic, in which certain axioms are taken as starting points and further
theorems are proved on their basis. Not every new media object obeys these principles.
They should be considered not as absolute laws but rather as general tendencies of a
culture undergoing computerization. As computerization affects deeper and deeper layers
of culture, these tendencies will increasingly manifest themselves.

1. Numerical Representation

All new media objects, whether created from scratch on computers or converted

from analog media sources, are composed of digital code; they are numerical
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representations. This fact has two key consequences:

a. A new media object can be described formally ( mathematically). For instance,
an image or a shape can be described using a mathematical function.

b. A new media object is subject to algorithmic manipulation. For instance, by
applying appropriate algorithms, we can automatically remove “ noise” from a
photograph, improve its contrast, locate the edges of the shapes, or change its
proportions. In short, “media becomes programmable”.

When new media objects are created on computers, they originate in numerical
form. But many new media objects are converted from various forms of old media.
Although most readers understand the difference between analog and digital media, a
few notes should be added on the terminology and the conversion process itself.
Converting continuous data into a numerical representation is called “ digitization™ .
Digitization consists of two steps: sampling and quantification. First, data is
“sampled” , most often at regular intervals, such as the grid of pixels used to represent
a digital image. The frequency of sampling is referred to as “resolution”. Sampling
turns continuous data into “discrete” data, that is, data occurring in distinct units;
people, the pages of a book, pixels. Second, each sample is “quantified” , that is, it
is assigned a numerical value drawn from a defined range (such as 0 —255 in the case
of an 8-bit greyscale image) .

While some old media such as photography and sculpture are truly continuous,
most involve the combination of continuous and discrete coding. One example is motion
picture film: each frame is a continuous photograph, but time is broken into a number of
samples (frames). Video goes one step further by sampling the frame along the vertical
dimension ( scan lines). Similarly, a photograph printed using a halftone process
combines discrete and continuous representations. Such a photograph consists of a
number of orderly dots (i.e., samples), although the diameters and areas of dots vary
continuously. As the last example demonstrates, while modern media contain levels of
discrete representation, the samples are never quantified. This quantification of samples
is the crucial step accomplished by digitization. But why, we may ask, are modern
media technologies often in part discrete? The key assumption of modern semiotics is
that communication requires discrete units. Without discrete units, there is no
language. As Roland Barthes put it, “ Language is, as it were, that which divides
reality (for instance, the continuous spectrum of the colors is verbally reduced to a
series of discontinuous terms). " In assuming that any form of communication requires a
discrete representation, semioticians’ took human language as the prototypical example

of a communication system. A human language is discrete on most scales: We speak in
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sentences; a sentence is made from words; a word consists of morphemes, and so on.

The most likely reason modern media has discrete levels is because it emerged
during the Industrial Revolution. In the nineteenth century, a new organization of
production known as the factory system gradually replaced artisan labour. It reached its
classical form when Henry Ford installed the first assembly line in his factory in 1913.
The assembly line relied on two principles. The first was standardization of parts,
already employed in the production of military uniforms in the nineteenth century. The
second, newer principle was the separation of the production process into a set of
simple, repetitive, and sequential activities that could be executed by workers who did
not have to master the entire process and could be easily replaced.

Not surprisingly, modern media follows the logic of the factory, not only in terms of
division of labour as witnessed in Hollywood film studios, animation studios, and
television production, but also on the level of material organization. The invention of
typesetting machines in the 1880s industrialized publishing while leading to a
standardization of both type design and fonts (number and types). In the 1890s cinema
combined automatically produced images ( via photography ) with a mechanical
projector. This required standardization of both image dimensions (size, frame ratio,
contrast) and temporal sampling rate. Even earlier, in the 1880s, the first television
systems already involved standardization of sampling both in time and space. These
modern media systems also followed factory logic in that, once a new “model” (a film,
a photograph, an audio recording) was introduced, numerous identical media copies
would be produced from this master.

2. Modularity

This principle can be called the “fractal structure of new media”. Just as a fractal
has the same structure on different scales, a new media object has the same modular
structure throughout. Media elements, be they images, sounds, shapes, or behaviors,
are represented as collections of discrete samples ( pixels, polygons, voxels, characters,
scripts ). These elements are assembled into larger-scale objects but continue to
maintain their separate identities. The objects themselves can be combined into even
larger objects — again, without losing their independence. For example, a multimedia
“movie” authored in popular Macromedia Director software may consist of hundreds of
still images, QuickTime movies, and sounds that are stored separately and loaded at run
time. Because all elements are stored independently, they can be modified at any time
without having to change the Director “movie” itself. These “movies” can be assembled
into a larger “movie” , and so on.

The World Wide Web as a whole is also completely modular. It consists of
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numerous Web pages, each in its turn consisting of separate media elements. Every
element can always be accessed on its own. Normally we think of elements as
belonging to their corresponding Web sites, but this is just a convention, reinforced by
commercial Web browsers. In addition to using the metaphor of a fractal, we can also
make an analogy between the modularity of new media, and structured computer
programming. Structural computer programming, which became standard in the
1970s, involves writing small and self-sufficient modules ( called in different computer
languages “ subroutines”, “functions”, “ procedures”, scripts), which are then
assembled into larger programs. Many new media objects are in fact computer
programs that follow structural programming style.

3. Automation

The numerical coding of media ( principle 1) and the modular structure of a media
object (principle 2) allow for the automation of many operations involved in media
creation,, manipulation, and access. Thus human intentionality can be removed from the
creative process, at least in part.

Following are some examples of what can be called “low-level” automation of
media creation, in which the computer user modifies or creates from scratch a media
object using templates or simple algorithms. In Hollywood films, flocks of birds, ant
colonies, and crowds of people ate automatically created by AL ( Artificial Life )
software. Word processing, page layout, presentation, and Web creation programmes
come with “agents” that can automatically create the layout of a document. Writing
software helps the user to create literary narratives using highly formalized genre
conventions. Researchers are also working on what can be called “ high-level”
automation of media creation, which requires a computer to understand, to a certain
degree, the meanings embedded in the objects being generated, that is, their
semantics. This research can be seen as part of a larger project of Artificial Intelligence
(AI).

The area of new media where the average computer user encountered Al in the
1990s was not, however, the human-computer interface, but computer games. Almost
every commercial game included a component called an “ Al engine” , which stands for
the part of the game’s computer code that controls its characters. Al engines use a
variety of approaches to simulate human intelligence, from rule-based systems to neural
networks. Like Al expert systems, the characters in computer games have expertise in
some well-defined but narrow area such as attacking the user. Along with “low-level”
and “high-level” automation of media creation, another area of media use subjected to

increasing automation is media access. The switch to computers as a means of storing



