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The following excerpts come from Lev Manovich’s seminal book The
Language of New Media. In this 2001 work, Manovich establishes an
critical vocabulary for discussing what he calls "New Media": the
collective body of digital forms that include web pages, video games,
online video, word processing, texting, social media, streaming services,
software, apps, etc.

Early in this work, Manovich tackles a fundamental question: if these
various digital forms compose a single category, is this category a
medium--just as print, radio, or television is each a medium--or
something more? In answer, he argues that New Media is a language
rather than just a medium, and systematically discovers and defines
what that language is made up of and how it works.

In the first of the following excerpts (including a very helpful
introduction to this section), Manovich tells the story of two early
nineteenth-century technologies (for calculating numbers and for
creating images) that rarely crossed paths for two hundred years until
they converged very recently. This convergence, Manovich claims,
formed a "New Media" complex that is so distinct from other media
that it represents a cultural and psychological transformation much
more fundamental than the invention of just another new telegraph or
cable television medium.

Thought Question: According to Manovich, why will New Media always
be categorically different from the various old media that came before
it, even when New Media is no longer new?

Citation
Manovich, Lev. The Language of New Media. MIT Press, 2001.



Introduction

In the section “Media and Compueation,” I show that new media repre-

sents a convergence of two separate historical trajectories: compuring and

media technologies. Both begin in the 1830s with Babbage's Analytical En-

gine and Daguerre’s daguerreotype. Eventually, in the middle of the rwenti-

eth century, a modern digital computer is developed to perform calculations
on numerical data more efficiently; it takes over from numerous mechanical
cabularors and calcularors widely employed by companies and governments
sinee the turn of the century, In 2 parallel movement, we witness the rise
of modern media technologies thar allow the storage of images, image
sequences, sounds, and text using different material forms—photographic
plates, film stocks, gramophone records, evc. The synthesis of these two his-
tories? The translation of all existing media into numerical data accessible
through computers. The result is new media—graphics, moving images,
sounds, shapes, spaces, and texts that have become computable; that is, they
comprise simply another set of computer data. In “Principles of Mew Me-
dia;" I look at the key conseguences of this new status of media. Racher than
focusing on Familiar categories such as interactivity or hypermedia, [ suggest
a different list. This list reduces all principles of new media to five—nu-
merical representation, modularity, autamarion, variability, and culoural
transcoding. In the last section, “What New Media Is Not," I address other
principles that are often ateributed to new media. I show that these prin-
ciples can already be found at work in older cultural forms and media rech-
nologies such as cinema, and therefore in and of themselves are in sufficient

to discinguish new media from old.

How Media Became New

On August 19, 1839, the Palace of the Institute in Paris was filled with cu-
rious Parisians who had come to hear the formal description of the new re-
production process invented by Louis Daguerte. Daguerre, already well
known for his Diorama, called the new process daguerreatype. According toa
contemporary, “a few days later, opticians' shops were crowded with ama-
teurs panting for daguetreotype apparatus, and everywhere cameras were
trained on buildings. Everyone wanted to record the view from his windaow,
and he was lucky who at first trial got a silhouetce of roof tops againse the
sky."! The media frenzy had begun. Within five months more than rhircy dif-
ferent descriptions of the technique had been published around the world—
Barcelona, Edinburgh, Waples, Philadelphia, St. Perersburg, Stockholm. Ar
first, daguerreotypes of architecture and landscapes dominated the public's
imagination; two years later, after various vechnical improvements to che
process had been made, portrait galleries had opened everywhere—and
everyone rushed to have her piceure raken by the new media machine.?
In 1833 Charles Babbage began designing a device he called "the Ana-
tytical Engine” The Engine cantained most of the key features of the modern
digital computer. Punch cards were used ro enter both datz and instructions.

This information was stored in the Engine's memory. A processing unir
- »

L. Quoted in Beaumonr Newhall, Tihe H iy of Pbavagraphy from 1839 to the Prewny Duay. dth
ed. (Mew York: Museum of Modern Arr, 1964, 18,
2. Wewhall, T History of Photography, 17-22.
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which Babbage referred to as a “mill,” performed operations on the daca and
wrote che results to memory; final resules were to be printed out on 2 prineer.
The Engine was designed to be capable of doing any madhemarical opera-
tion; not only would it follow the program fed into it by cands, bur ir would
also decide which instructions 1o execute next, based on intermediate re-
sulrs, However, in contrast o the daguerreotype, not a single copy of the En-
gine was completed. While the invention of the daguerreotype, a modern
media tool for the reproduction of reality, impacted society immediarely, the
impact of the computer was yet ro be seen.

Interestingly, Babbage borrowed the idea of using punch cards o store
information from an earlier programmed machine. Around 1800, J. M.
Jacquard invented a loom thar was auromatically controlled by punched pa-
per cards. The loom was used to weave intricate § gurative images, including
Jacquard's poctraic. This specialized graphics computer, so o speak, inspired
Babbage in his work on the Analytical Engine, a general compueer for nu-
merical calcularions. As Ada Augusta, Babbage's supporrer and the firsc
computer pragrammer, put it, “The Analytical Engine weaves algebraical
patterns just as the Jacquard loom weaves Howers and leaves™ Thus a pro-
grammed machine was already synthesizing imageseven before it was put ro
processing numbers. The connection berween the Jaoquaed loom and che
Analyrical Engine is not something historians of compurers make much of,
since for them computer image synthesis represents just one application of
the modem digiral computer among thousands of athers, bur for 2 historian
of new media, iv is full of significance.

We should not be surprised that both trajectories—the development of
modern mediz and the development of computers—begin around the same
time. Both media machines and computing machines were absolutely nec-
essary for the functioning of rodern mass socieries. The ability to dissemi-
nate the same texts, images, and sounds to millions of citizens—rhus
assuring the same ideological beliefs—was as essential as the ability to keep
track of their birch records, employment records, medical records, and police
records. Photogeaphy, film, the offser printing press, radio, and television

3. Charles Eames, A Compater Perspeive: Backgrouad to she Computer Age (Cambridge, Mass:
Harvard Univessity Press, 1990), 18.
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made the former possible while computers made possible the lateer. Mass
media and dara processing are complementary rechnologies; they appear to-

gether and develop side by side, making modern mass sociery possible.

For a long rime the two trajectories ran in paraflel without ever crossing
saths. Throughout the nineteenth and the early twentieth centuries, nu-
;nerous mechanical and electrical tabulators and calculators were developed;
they graduslly became faster and their use more widespread. In a paraﬂell‘
movement, we witness the rise of modern media that allow the storage of
images, image sequences, sounds, and texts in different marerial forms—
photegraphic plates, film svock, gramophone records, erc.

Ler us continue tracing this joine history. In the 18%0s modern media
ook another step forward as still phiotographs were pur in muotion. In Jarm-
ary 1893, the first movie studio—Edison’s,‘Black Maria”—started produc-
ing rwency-second shorts that were shown in special Kinetoscope parlors.
Two years larer the Lumigre brothers showed their new Cinémarographie
camerafprojection hybrid, first to a scientific audience and larer, in Decem-
ber 1899, to the paying public. Within a year, andiences in Johannesburg,
Bombay, Rio de Janeiro, Melbourne, Mexico City, and Dsaka were subjecred
to the new media machine, and they found it irresistible.? Gradually scenes
grew longer, the staging of reality before the camera and the subsequent ed-
iring of samples became more intricate, and copies multiplied. In Chicago
and Calcutta, London and St. Petersburg, Tokyo and Berlin, and chousands
of smaller places, film images would soothe movie audiences, who were fac-
ing an increasingly dense information environment ourside the theater, an
environment that no longer could be adequately handled by their owa sam-
pling and data processing systems (i.e., their brains). Periodic trips into the
dark relaxation chambers of movie theaters became a rourine survival cech-
nique for the subjects of modern society.

The 1890s was the coucial decade not only for the development of me-
dia, bur also for computing. If individusl brains were overwhelmed by the
amonnt of informacion they had to process, the same was true of corpo-

rarions and of governments. In 1887, the U.S. Census Burean was srill

4. David Bordwell and Kristin Thompson, Fifm Art: An Intvoductivs, Sth ed. (New York:
McGuraw-Hill), 15.

What Ts Mew Media?



interpreting figures from the 1880 census. For the 1890 census, the Census
Bureau adopted electric tabulating machines designed by Herman Hol-
lesith. The data collected on every person was punched into cards; 46,804
enumerators completed forms for a toral population of 62,979,766. The
Hollerith rabulator opened the door for the adoption of calculating ma-
chines by business; during the next decade electric rabulators b?cam? stan-
dard equipment in insurance companies, public urility companses, faliroad
offices, and accounting deparements. In 1911, Hollerith's Tabulating Ma-
chine Company was merged with three other eompanies to form the Com-
puting-Tabulating-Recording Company; in 1914, Thomas J. Watson was
chosen as its head. Ten years later its business tripled, and W’ammp :nen‘amed
the company the “International Business Machines Corporation,” or lE»M‘.5
Muvwing into the twentieth century, the key year for the history of med{a
and computing is 1936. British mathematician Alan Twing WIOLe @ 9em1_
nal paper entitled “On Computable Numbers.” In it he pmwdmﬂﬁ a Fhmretn-
cal description of a general-purpase computer later named afmn its inventor:
“the Universal Turing Machine.” Even though it was capable of only four op-
erations, the machine could perform any calculation thar could be done ?:n.y a
human and could also imitate any orher computing machine. The machine
operated by reading and writing numbers on an endless tape. At every step
the tape would be advanced to retrieve the next command, m@d\ the daxm,. or
write the result. Its diagram looks suspiciously like 2 film projecoor. Is this a
coincidence? )
If we helieve the word cimematograph, which means “writing mwemmt,
the essence of cinema is recording and storing visible data ina mamerie‘c:li fu':rm.
A flm camera records data on film; a film projector reads it off. This wcme:
matic apparatus is Similar to a compurer in one key riespect: A c‘wompwngm
program and dara also have to be stored in some medmm.mThw‘ ns why the
Universal Turing Machine looks like a film projector. It is a kind of film
camera and film projector at once, reading instructions and data stored on
endless tape and writing them in other locations on this tape. m‘ \.fm:t, the
development of a suitable storage medium and a methed for coding data

represent important parts of the prehistory of both cinema and the com-

5. Eames, A Computer Perspective, 22-37, 46-51,90-91.

puter. As we know, the inwentors of cinema eventually secrled on using dis-
crete images recorded on a srrip of celluloid; the inventors of rthe computer—
which needed much greater speed of access as well as the abiliry ro quickly
read and write data—eventually decided to store it electronically in a binary
cade,

The histories of media and computing becarne further encwined when
German engineer Konrad Zuse began building a computer in the living
room of his parenes” apartment in Berlin—the same year that Turing wrote
his seminal paper. Zuse’s computer was the first working digital computer.
One of his innovations was using punched tape to control computer pro-
grams, The tape Zuse used was actually discarded 35mm movie film.

Cime of the surviving pieces of this film shows binary code punched over
the original frames of an interior shot. A typical movie scene—two peaple
in a room involved in some action—becomes a support for a set of compurer
commands. Whatever meaning and emotion was contained in this movie
scene has been wiped out by its new funcrion as data carrier. The pretense of
modern media to create simulations of sensible reality is similarly canceled;
media are reduced to their original condition as informatien carrier, nothin g
less, nothing more. In a technological remake of the Oedipal complex, 2 son
murders his father. The iconic code of cinema is discarded in favor of che
more efficient binary one. Cinema becomes a slave to the compueer.

Bur this is not yer the end of the story. Qur story has a new twist—a
happy one. Zuse’s film, with its strange superimposition of binary over
iconic code, anticipates the convergence that will follow half a cencury later.
The two separate historical trajectories finally meet. Media and computer—
Daguerre’s daguerreotype and Babbage’s Analyrical Engine, the Lumitre
Cinématographie and Hollerith's tabulator—merge into one. All existing
media are translated into numerical data accessible for the compurer. The re-

sult: graphics, moving images, sounds, shapes, spaces, and texts become
computable, that is, simply sets of compurer data. In short, media become
new media.

This meeting changes the identity of both media and the computer itself.
Mo fonger just # caleulator, control mechanism, or communication device,

6. Ibid,, 120
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the computer becomes a media processor. Before, the compurer could read a ] Principles of New Media
row of numbers, ourpurring a staristical result or 2 gun rrajecrory. Now it
can read pixel values, blurring the image, adjusting its conrrast, or checking
whether it contains an outline of an object. Building on these lower-level op-
erations, it can also perform more ambirious ones—searching image dara-
bases for images similar in composition or content to an inpur ‘image,
detecting shor changes in a movie, ar synchesizing the movie shot irself,
womplete with setring and accors. In a hisvorical loop, the compurer has re-
turned to its origins. No longer just an Analytical Engine, suitable only for
crunching numbers, it has become Jaoquard’s loom—a media synthesizer
and manipalacor.

: The identity of media has changed even miore dramatically than that of the
In "Principles of New Media," Manovich defines five , computer. Below [ summarize some of the key differences berween old and
characteristics of New Media: numerical . new media. In compiling this list of differences, I tried to arrange them ina
representation, modularity, automation, variability, logical order. That is, the last three principles are dependent on the first two.
and transcoding. As you read, think about the ways This is not dissimilar to axiomatic logic, in which certain axioms are taken
that these characteristics serve both to unify the b as starting points and furcher cheorems are proved on their basis.
diverse forms of New Media into a single category, : Mot every new media object obeys these principles. They should be

while also helping distinguish what is and isn't New ronsidered not as absolute laws but rather as gemeral rendencies of a
culture undergoing compurerization. As compurerization affects deeper

S

Media. . .
and deeper layers of culeure, these tendencies will increasingly manifest
. ) - themselves.
Thought Question: How does breaking down New ;
Media into these chara.cteristics.help us see, sqy, and ; 1. Numerical Representation
understand more than if we defined New Media All new media objects, whether created from scratch on computers or con-
simply as including anything digital? verted from analog media sources, are composed of digital code; they are nu-

merical representations. This fact has rwo key consequences:

1. A new media object can be described formally (mathemiatically). For

Regarding "Numerical Representation": R ‘ )
g g P instance, an image or a shape can be described using a marhemarical

If we digitalize a picture, song, map, or sculpture, we

funcrion.
make a copy of it. But in the following pages, Manovich . 2. A new media object is subject to algorithmic manipulation. For in-
explores other consequences of translating an old ﬁ stance, by applying appropriate algorithms, we can auromatically remove
medium (or producing an original performance) in a 3 “noise” from a photograph, improve its contrast, locate the edges of the
"numerical representation.” What are some of these : shapes, or change its proportions. In shiorr, media bersnser programmable.
) consequences and possibilities? :
Chapter 1 ! Wihiat 1s Nesw Media?
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When new media objects are created on computers, they originate in -

merical form. But many new media objects are converted from various forms

of old media. Although most readers understand the difference berween ana-

log and digital media, a few notes should be added on the terminology and

the conversion process irself. This process assumes that dara is originally ron-

tinnons, that is, “the axis or dimension that is measured has no apparent in-

divisible unit from which it is composed . Converting continuous data into

a numerical representation is called digitization. Digitization consists of two
steps: sampling and quantization. First, data is sempled, most often at regu-

lar intervals, such as the grid of pixels used o represent a digital image. The
frequency of sampling is referred toas vesedwsivn, Sampling turns comtinuous
data into discrere data, char is, data occorring in distinct units: people, the
pages of a book, pixels. Second, eachsample is guantified, chat is, it is assigned
o numerical valoe drawn from 2 defined range (such as 0-235 in the case of
an 3-bit greyscale image).®

While some old media such as photography and scalpture are truly con-
tinuous, most invalve the combination of continuous and discrete coding.
One example is motion picture film: each frame is a conrinuous photograph,
but time is broken into 2 number of samples (frames). Video goes one step
further by sampling the frame along the wertical dimension (scar: lines}. Sim-
ilarly, & photograph printed using 2 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 medern media contain levels of
discrete representation, the samples are never quantified. This quantification
of samples is the crficial step accomplished by digitization. But why, we may
ask, are modern media technologies often in part discrete? The key assump-
tion of modern semiotics is that communication requires discrete units.
Without discrete units, there is no language. As Roland Barthes puc it,
*Language is, as it were, that which divides reality (for instance, the contin-

7. Isaar Wictor Kierlov and Judson Rosebush, Compater Graphics for Designers and Artisis (Mew
York: Van Mostrand Reinhold, 1986), 14.
8. Ihid., 21.
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uous spectrum of the colors is verbally reduced to a series of discontinuous
terms)."* In assuming that any form of communication requires a discrere
representation, semioticians took human language as the prototypical ex-
ample of a communication system. A human language is discrete on most
scales: We speak in senrences; a sentence is made from words; a word consists
of morphemes, and g0 on. If we follow this assumprion, we may expect that
media used in cultural communicarion will have discrere levels. Ar first chis
theory seems o work. Indeed, a film samples the continuous time of human
existence into discrete frames; a drawing samples visible reality into disceees
lines; and a printed photograph samples it into discrete dots. This dssump-
‘mn dees not universally waork, however: Photographs, for instance, do n‘oc
‘me any apparent units. {ndeed, in the 1970s semiotics was criticized for
its linguistic bias, and most semioticians came to recognize thar a language-
based model of distinct units of meaning cannot be applied to many kinds
of culeural communicarion.) More imporeant, the discrete units of modern
media are usually nor units of meanings in the way morphemes are. Neither
film frames nor haifrone dots have any relation ro how a film or photograph
affects the viewer (except in modern art and avant-garde film—chink of
paintings by Roy Lichtenstein and films of Paul Sharits—which often make
the “marerial” unirs of media into units of meaning).

Whiat s Mew Sledia?
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In the section "Modularity," Manovich explores how the
elements or "objects" that make up a New Media
production remain "independent." This is different from
old media where elements are integrated and
transformed: paint colors are mixed into new colors and
textures, shots of a film are cut and spliced together into
scenes. Can you think of examples of New-Media software
or documents in which the independence of various
elements are preserved? What are the implications of such
modularity for creating or experiencing New Media
products?

2, Modularicy
This principle can be called the “fractal seructure of new media.” Just as a
fraceal has the same serucrure on different scales, 2 new media object has
the same modular structure throughout. Media elements, be they im-
ages, sounds, shapes, or behaviors, are represented as collections of ‘discrete
samples (pixels, polygons, voxels, characters, scripts). These elements are as-
sembled into larger-scale objects but continue to maineain their separase
identiries. The objects chemselves can be combined into ewen larger ob-
jects—again, withour losing their independence. For example, a multime-
dia “mowie” authored in popular Macromedia Direcrar 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 independ-
ently, they can be modified ac any time withour having to change the Direc-
tor “movie” itself. These “mowies” can be assembled into a larger “movie,” and
so on. Another example of modularity is the concepr of “object™ used in Mi-
crasoft Oiffice applications. When an “object” is inserted into a document (for
instance, a media clip insered into 2 Word document), ic continues o maintain
its independence and can always be edited with the programoriginally used ro
creare ic. et another example of modularity is the strucrure of an HTML doc-
ument: With the exempreion of rexr, it oonsiss of a number of separate objects-—
GIFand JPEG images, media clips, Virrual B.ealicy Modeling Language (VR ML)
scenes, Shockwave and Flash movies—which are all stored independently,

Chagter 1

locally, and/or on 2 necwork. In short, 2 new media ohject consists of inde-
pendent parts, each of which consists of smaller independent parts, and so
on, down to the level of the smallest "avomis"—pixels, 3-D points, or text
characters.

The World Wide Web as a whole is also complerely modular. It consists
of numerous Web pages, each in its turn consisting of separate media ele-
ments. Every element can always be accessed on irs own. Normally we think
of elements as belonging to their corresponding Web sites, but this is justa
convention, reinforced by commercial Web browsers. The Netomat browser
by arcist Maciej Wisnewski, which extraces elements of a particular media
type from different Web pages (for instance, images only) and displays them
together withour identifying the Web sites from which they are drawn,
highlights for us this fundamentally discretegnd nonhierarchical organiza-
tion of the Web.

In addition to using the metaphor of a fraceal, we can also make a0 anal-
ogy berween the modularity of new media and strectured computer pro-
gramming, Seructural computer programming, which became standard in
the 1970s, involves writing small and self-sufficient modules {called in dif-
ferent compirter languages subrontines, functions, procedures, seripts), which are
then assembled into larger programs. Many new media objects are in face
computer programs that follow strucrural programming seyle, For example,
most interactive multimedia applications are written in Macromedia Direc-
tor's Lingo. A Lingo program defines scripts that control various repeated ac-
rioms, such as clicking on a button; these scripts are assembled into larger
scripes. In che case of new media objects that are not computer programs, an
analogy with seructural programming still can be made because their pares
can be accessed, modified, or substituted without affecting the overall struc-
ware of an objece. This analogy, howewver, has its limits. If a particular mod-
ule of 2 vomputer program is deleted, the program will not run. In contrast,
as with tradirional media, deleting pares of 2 new media object does not ren-
der it meaningless. In fact, the modular structure of new media makes such
deletion and substitution of parts particularly easy. For example, since an
HTML document consists of a number of separate objects each represented
by a line of HTML code, it is very easy to delece, substitute, or add new ob-

jecrs. Similarly, since in Photoshop che pares of a digital image usually kepr
placed on separate layers, these parrs can be deleted and substicuted with a
click of a button.

What Is New Media?
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3. Auromation

The numerical coding of media (principle 1) and the modular structure of a
media object {principle 2) allow for the antomation of many operations in-
wolved in media creation, manipulation, and aceess. Thus human intention-
ality can be removed from the creative process, at least in part.'®

Fallowing are some examples of what can be called “low-level” auromation
of medlia creation, in which the computer user modifies or creates from scrarch
2 media object using templates or simple algorithms. These techniques are ro-
bust enough so that they are included in most commercial software for image
editing, 3-D graphics, word processing, graphics layout, and so forth. Image-
editing programs such as Photoshop can automatically correct scanmed im-
ages, improving contrast range and removing noise. They also come with
filters thar can axtomatically modify an image, from creating simple variations
of color to changing the whole image as though it were painted by Van Gogh,
Seurat, or another brand-name artist. Other computer programs can automat-
ically generate 3-D objects such as trees, landscapes, and human figures as well
as derailed ready-to-use animations of complex natural phenomena such as fire
and waterfalls. In Hollywood films, flocks of birds, ant colonies, and crowds of
people are automatically created by AL (artificial life) software. Word pro-
cessing, page layour, presentation, and Web creation programs come with
“agents” that can suromatically create the layout of a document. Writing soft-
ware helps the user to create literary narratives using highly formalized genre
conwentions. Finally, in what may be the most familiar experience of auto-
mated media generation, many Web sites automatically generate Web pages
om the fly when the user reaches the site. They assemble the information from
databases and format it using generic templares and scripts.

Researchers a¥e also working on what can be called “high-level” auroma-
tion of media crearion, which requires a computer to understand, toa certain
degree, the meanings embedded in the objects being generated, that is, their

1. Tdiseuss particular cases of computer sucomanion of visual communication in more deezil
in* Aromation of Sight from Photageaphy to Computer Vision,” Electrowic Cultnre: Technology
and Viswal Representation, ed. by Timothy Druckrey and Michael Sand (MNew York: Apertore,
1996}, 225--239; and in “Mapping Space: Perspective, Radar, and Compurer Graphics,” SiG-
GRAPI 03 Visssal Proceedings, ed. by Thomas Linehan (Mew York: 4CM, 199%), 14*-147.

semantics. This research can be seen as pare of 2 larger project of artificial in-
telligence (AI). As is well kuown, the AT project has achieved only limited
success since its beginnings in the 1950s. Correspondingly, work on media
generation that requires an understanding of semantics is also in the reseasch
stage and is rarely included in commercial software. Beginning in the 1970s,
computers were often used to generate poetry and fiction. In the 1990, fre-
quenters of Internet chat rooms became familiar with "bots"—computer
programs that simulate human conversation. Researchers at Wew York Uni-
versicy designed a “virtual theater” composed of a few “wirtual acrers” who
adjusted their behavior in real-time in response to a user's actions,'! The MIT
Media Lab developed a number of different projects devored to “high-level”
automarion of media creation and use: a “smart camera” that, when given a
script, automatically follows the action and frames the shots;? ALIVE, a vir-
tual environment where the user interacts with animated characters;’® and a
new kind of human-computer interface where the computer presents itself
toa user as an animated talking characeer. The character, generated by a com-
puter in real-time, commumnicares with the through user narural language;
it also tries to guess che user’s emotional state and ro adjusr the style of in-
teraction accordingly. '

How might automation--especially what Manovich calls
"high-level automation"--affect the creative process? the
relationship of creator and audience? Can you think of
some clear examples of automation from your use of
particular software or a web-based interface either in
creating or consuming some form of New Media? How is
high-level automation different from low-level?

1. herpe/iwww.mek.nyo.edw/impros.

12. hetp:/iwww-white,medis.mit.edufvismod/demos/smarccam/.

13. htep//patcie. www.media.mit.edu/people/partiefCACM-95/alife-cacm95. heml.

4. This research was pursued ar different groups at the MIT lab. See, for instance, the home
page of theGeszuse and Narrative Langnage Group, hetpr//gn. www.media.mit.edu/groups/ga’.

Wihat Ts Mew Media?



cstroupe
Text Box
 

cstroupe
Text Box
How might automation--especially what Manovich calls "high-level automation"--affect the creative process?  the relationship of creator and audience?   Can you think of some clear examples of automation from your use of particular software or a web-based interface either in creating or consuming some form of New Media?  How is high-level automation different from low-level?  



4, Variability
A new media object is not something fixed once and for all, but semething
that can exist in different, potentially infinite versions. This is another con-
sequence of the numerical coding of media {principle 1} and the modular
structure of 2 media object {principle 2.

Old media involved 2 human creator who manually assembled vexpoal, vi-
sual, andfor andio elements into a particular composition of sequence. This
sequence was stored in some marerial, its order determined once and for all.
Numesous. copies could be mn off from the master, and, in perfect corre-
spondence with the logic of an industrial society, they were all identical.
New media, in contrast, is characterized by variability. (Other terms that are
often used in relation to new media and thar might serve as appropriate syn-
onyms of variable are mutable and liguid.) Instead of identical copies,a new
media object typically gives rise to many different versions. And rather than
being created completely by 2 human author, these versions are often in part
automatically assembled by 2 computer. (The example of Web pages auto-
matically generated from databases using templates creared by Web design-
ers can be invoked here as well.) Thus the principle of variability is closely
connected to auromation.

Variability would also not be possible without modularity. Stored digi-
tally, rather than in a fixed medium, media elements maintain their separate
identities and can be assembled into numerous sequences under program
control. In addition, because the elements themselves are broken into iz~
crete samples {for ifistance, an image is represented as an array of pixels), they
can be created and customized on the fy.

The logic of new media thus corresponds to the postindustrial logic of
“production on demand” and “just in time” delivery logics thar were them-
selves rmade possible by the use of computers and computer networks at all
stages of manufacturing and distribution. Here, the “culture industry”

17. See my “Awvane-Gardeas Sofeware,” im Distraamenie, ed. Stephen Kovars (Frankfurt and Mew
York: Campus Werlag, 1999} {htrp:tivisares.ucsd.edu/~manovich).

Chapther 1

{a term coined by Theodor Adorno in the 1930s) is actually ahead of most
other industsies. The idea thar a customer might determine the exact fea-
tures of her desired car at the showroom, transmit the specs to the factory,
and hours later receive the car, remains a dream, but in che case of computer
media, such immediacy is reality. Because the same machine is used as both
showroom and factory, that is, the same computer generates and displays
media—and because the media exists not as a material object but as data
that can be sent theough wires at the speed of light, the customized version
created in response to the user’s input is delivered almost immediarely. Thus,
to continue with the same example, when you access a Web site, the server
immediately assembles a customized Web page.

Variability explains one fundamental
way that, for instance, video games
differ from movies (and that New
Media differs from old media). How
so? Can you think of other examples
of particular New Media productions
or services offering themselves in
customized versions or variations?
Does this variability have social,
economic, culture, or political
consequences?

More on the next page.

18. Foran experiment in creating different multimedia interfaces o the same text, see my
Wmd%m’ﬂhzﬁy N, ; 3 (‘h[tplﬁ”ﬂ“‘ ; wesd edu ~ wovich/FLIM ).
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The principle of variability exemplifies how, historically, changes in me-
dia rechnologies are correlared wirh social change. If the logic of old media
corresponded to the logic of industrial mass society, the logic of new media
fits che logic of the postindustrial society, which values individuality over
conformity. In industrial mass society everyone was supposed to enjoy the
same goods—and to share the same beliefs. This was also the logic of media
rechnology. A media object was assembled in a2 media facrory {such as a
Hollywood studio). Millions of identical copies were produced from a

0. Frank Halasz and Mayer Schwartz, “The Dexter Hyperext Reference Model,” C
sation aff the ACM (New York: ACM, 1994), 30.
21. Moam Chomsky, Syntactic Stractires (The Haguoe and Paris: Mounon, 1957).
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master and distribuced co all che cirizens. Broadcasting, cinema, and pring
miedia all followed this logic.

In a poscindustrial sociery, every citizen can comstruct her own CUSTOMm
lifestyle and “select™ her ideology from a large (bur not infinite) number of
choices. Rather than pushing the same objects/information to 2 mass audi-
ence, marketing now tries to targer each individuoal separately. The logic of
new media rechnology reflects chis new social Iogic. Every wisitor vo a Web
site automarically gets her own custom version of the site creared on the fiy
from a database. The language of the text, the contents, the ads displayed—
all these can be customized. According to a report in USA Todzy (9 Ne-
vember 1999}, “Unlike ads in magazines or other real-world publications,
‘banner’ ads on Web pages change with every page view. And most of the
companies that place the ads on the Web site crack FOUT MOVEnents across
the Net, ‘remembering” which ads you've seen, exactly when you saw them,
whether you clicked on them, where you were at the time, and the site you
have visited juse before."22

22; "How Marketers ‘Profile’ Users,” UUSA Today 9 Novemnber 1999, 24,
23. See heep:/iwww.three.org, Our conversarions helped me ro clarify my ideas, and I am very
grateful to Jon for che engning exchange.
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24, Marcos Nowvak, lecrure ar the "Interacrive Frictions™ conference, Universicy of Southern
California, Los Angeles, & June 1999.
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With "Transcoding," Manovich describes the
process by which the underlying logic of New
Media technologies soaks into the logic of New
Media forms, and eventually into our cultural
experiences ("culture" defined as a shared way of
thinking, feeling, and acting among members of a
society or group). For example, how has the
transformation of television from a broadcast
signal into an on-demand streamed service
changed the ways television is produced or
watched?

5. Transcoding

Beginning with the basic, “material” principles of new media—mumeric
coding and modular organization—mwe moved to more “deep” and far-
reaching ones—automation and varigbility. The fifth and last principle
of culrural transcoding aims to describe what in my view is the most sub-
stantial consequence of the computerization of media. As I have suggested,
computerizasion turns media into compurer data. While from one point of
view, computerized media still displays struceural organizavion thar makes
sense to its human users—images feature recognizable objects; text fles
consist of grammatical sentences; vircual spaces are defined along the famil-
iar Cartesian coordinate system; and so on—from another point of view, its
structure now follows the established conventions of the computer’s organi-
zation of data. Examples of these conventions are different dara steuctures
such as lists, records, and arrays; the already-mentioned substicurion of all
constants by variables; the separation berween algorithms and darta struc-
tures; and modularity.

Wihat Is New Media?
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With "Transcoding," Manovich describes the process by which the underlying logic of New Media technologies soaks into the logic of New Media forms, and eventually into our cultural experiences ("culture" defined as a shared way of thinking, feeling, and acting among members of a society or group).  For example, how has the transformation of television from a broadcast signal into an on-demand streamed service changed the ways television is produced or watched?  



Similarly, new media in general can be thought of as consistin £ of two
distinct layers—the “cultural layer” 2nd the “compurer layer” Examples of
categories belonging ro the culrural layer are the encyclapedia and che shore
story; story and plot; composition and point of view: mimesis and catharsis,
camedy and tragedy. Examples of categories in the compurer layer are pro-
cess and packet (as in dara packets transmitted through the nerwork}; sort-
ing and marching; function and variable; computer language and dara
structire,

Because new media is creared on compurers, distribured via computers,
and stored and archived on computers, the Iogic of a compurer can be ex-
pected eo significantly influence the traditional cultural logic of media; thar
is, we may expect thar the computer layer will affece the culrural layer. The
ways in which the computer models the world, represents dara, and allows
us ta operate on it; the key operations behind all computer programs (such
as search, match, sore, and filter); the conventions of HCI—in shore, whar
can be called the compurer’s ontology, epistemology, and pragmatics-—
influence the culmural layer of new media, its organization, its emerging
genres, jits Contents.,

Of course, what I call “the compurer layer” is not itself fived burt rarher
changes over time. As hardware and software keep evolving and 2s the com-
puter is used for new tasks and in new ways, this layer undergoes conrinuons
eransformarion. The new use of the compureras a media machine is a case in
point. This use is having an effect on che computer’s hardware and sofrware,
especially on the level of the human-computer intecface, which increasingly
resembles the interfaces of older media machines and culeural technal-
ogies—VICR, rape player, photo camera.

In summary, the computer layer and the culture layer influence each
other. To use another concept from new media, we can say that they are
being compesited rogether. The result of this composite is a new compurer
culture—a blend of human and comiputer meanings, of traditional ways in
which human cultare modeled the world and the computer’s own means of
representing ie.
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