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The Video Game as
a Medium

Mark J. P. Wolf

t took a while for both film and television to attain the status of an

artistic medium, and likewise the video game has been slow to gain

recognition in academia as an artistic medisin, even after almost

thirty years as a comunercial industry and forty years of its existence.
After appearing as an experiment and novelty and then developing into a
toy, the video game took only a little over decade or so to grow into an item
of mass consumption, Early games were graphically simple, and the
medium as a whole did not have a widespread impact on popular culture
untii the latter half of the 1970s. Also, the video game’s status as “game” put
it i a different category from iraditional media, despite its audiovisual
nature and often narrative basis. Whereas works in traditional media are
made up of fixed, linear sequences of text, image, or sound (or combina-
tions of them) which remain unchanged when examined multiple times
(apart from effects of wear and tear), events experienced in a video game
will vary widely from one playing to another. Film viewers can watch a film
from beginning to end and be satisfied that they have seen the film in its
entirety, but a video game player must ofien have some amount of skill to
advance through higher levels of a game, and there are often courses of
action and areas of the game which are still left unexplored even after

several times through. Mastery of the video game, then, can be more
involved {and involving) than mastery of a film; in addition to critical
skills, the researcher must possess game-playing skills, or at least know
someone who does.

Although one can refer to film viewing as “active,” meaning that the
viewer is attentive to what is being shown and is applying imagination and
critical thinking to make sense of or “read” a fili, video game play requires
input—vphysical action of some kind—from the player in order to func-
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tion, and often quick reactions within a very limited time fi—ame. Ontly
when a player becomes attuned to the way in which a game operates will
success be possible; thus a certain manger of thinking and reacting is
encouraged, sometimes at the reflex level. In a film, all the steering of on-
screen events is done for us by the fummaker, whereas a videoigame leaves
more possibilities open. The manner in which and the degree to which a
film or a video game is a vicarious experience differs greatly. .

Like the cinema belore it, the video game became enorr:n'ously StC-
cessful financially within its first decade. The uniqueness of the;\_?ideo game
medium has also opened up a new realm of interactive entértainment
which has yet to be thoroughly examined and analyzed the way .c%inema and
television have been. At present, film and television theories exafnining the
use of moving imagery and sound are fairly well suited for anai}rgzing video
games, although some additions are needed to address areas where video
games differ from traditional media (for example, the interface; interactiv»
ity, navigation, and algorithmic structures). In order to see wi:}ere video
games fit into the spectrum of ather media, it is necessary to first consider
the boundaries defining the medium of the video game,

Defining the Video Game

Defining the limits of what is meant by “video game” is more cdinplicated
than it first appears, Rather than attempt to create a single, defiriitive state-
ment declaring the essence of the video game, we can begin with a narrow,
precise definition and gradually widen its scope out to a broader definition,
passing through various definitions found in popular usage along the way.
Different aspects, such as technology, art, and the nature of the efcperience
need also be considered in defining the term. Tn its strictest sense, we might
start by noting the two criteria present in the name of the mediufn; its sta-
tus as “video” and as “game.” .
Elements one would expect to find in a “game” are conflict {against an
Gpponent or circumstances), rules (determining what can and éannot be
done and when}, use of some player ability {such as skill, strategy, or hick),
and some kind of valued owutcome (such as winning vs. losing, or the attain-
ing of the highest score or fastest time for the completing of a task). All
these are usually present in video games in some manner, th(mgh to dif-
fering degrees. In video games, the scoring of points, adherenice to the
rules, and the display of the game’s visuals are al} menitored by a cémputer
instead of by human beings. The comrputer can also control the obposing
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characters within a game, becoming a pasticipant as well as referee. One
might also suggest that it is really the computer programmer, the person
who wrote the program, that gamers are playing when they are “playing the
computer,” since the programmer’s algorithms determine the actions of
the computer-controlled players. In many cases, however, where brute
computational force or speed is concerned, the idea that the computer pro-
grammer is the player seems a less tenable position (for example, super-
computer chess programs like IBM’s Deep Blue and Deep Thought can cer-
tainly beat any of their programmers in chess}.

Most video games are one-player games in which the plaver faces com-
puter-controlled opponents and situations. Due to the almost instanta-
neous speed at which a computer can process user input, respond with
reactions, and display the action on-screen, video games are often designed
to require fast action and reflexes, much like sports or games like pinball or
table tennis. Fast action is, for some, so integral to the gaming experience
that narrower definitions of “video game” exclude text adventures, adap-
tations of card games and board games, contemplative puzzle-based pro-
grams like Riven (1997) and Myst ITT: Exile (z001), or any of the Ultima or
Zork series, all of which generally do not require quick reflexes. Another
element is the identify of the computer as a player. Keith Peinstein has sug-
gested that the playing of a video game has a necessarily emotional element
to it, simikar to that of struggling against 2 playmate of comparable skill and
ability. In his view, the computer must be more than a referee or stage man-
ager conirolling the video game’s world; it must be an active opponent that
competes with the human player. By assigning an identity fo the computer
player and creating a “one-on-one” situation within the game, competition
becomes possible and emotional stakes are raised, just as they might be in
a two-player game in which human beings compete against one another.

The programs mentioned above, however, are all marketed as games,
and would be included in the broader definition of the term found in pop-
ular culture. Almost all programs designated as “games” by their makers
contain the criteria mentioned above {(conflict, rules, player ability, and
valued outcomes), albeit to varying degrees. For example, in SimCity
{1989} and the other “Sim” programs from Maxis Software, outcomes are
ongoing as conditions of the simulated world improve or worsen depend-
ing on the player’s decisions. Conflict occurs between the player (who is
trying to provide order to the city) and circumstances or situations {(such
as natural disasters, taxpaying citizens, crime, pollution, and occasional
wandering monsters}. The “rules” are built into the game’s responses; tax




the citizens too much and they will move away, cut funding to the police
station and the crime rate will rise, and so on. In puzzle-based games like
Myst or Riven, conflict may arise from the difficulty of puzzle s?olving, pit-
ting the player’s mind against the game designer’s mind. Qutcomes are also
vafued in these games; in each, several different endings or outcomes are
possible, one of which is more desirable than the others. .

A still broader definition of the term “video gantes” miéht include
educational or utility cartridges made for dedjcated game consoles. Some
of these, like Mario Teaches Typing, incorporate gameplay int?o learning,
although many do not. Still, educationa) cartridges (like Atari 2600 car-
tridges Basic Programming and Fun with Nugmbers) and utilityz cartridges
(such as diagnostic and test cartridges) often appear in lists of game car-
tridges, are sought by collectors, and are included within popular usages of
the term “video games” found in stores and many Internet discussion
groups. Even though these programs are technically not games E(ac:cozfciing
to the above criteria), the read-only memory (ROM) cartridges icontainiz}g
them are the same as those used for games; they are also given
identification numbers, similar to the games; and they receive:much the
same treatment as game cartridges in the marketplace. Thus, the criteria
used to group educational and some utility programs together with games
reflect their status as commercial and cultural artifacts more ithan they
reflect actual considerations of the program’s content or the plm:far’s expe-
rience of that content.

While the degree to which a program can be considered a game
depends on varying criteria, its status as “video” is only slightly Jess prob-
lematic. By the strictest definition, “video” refers to the use o% an analog
intensity/brightness signal displayed on a cathode-ray tube (CRT), the
kind of picture tube used in a television set or computer monitor, to pro-
duce raster-based imagery. A slightly looser and more common definition
of “video games,” closer to the popular usage of the term, would also
include games that do not have raster graphics, like vector graphic games,
and games that do not use a CRT, such as Nintendo Game ijz games,
which use a liquid-crystal display. By these definitions, most arcade videc
games and home video games using a television, as well as games played on
a home computer, would qualify technically as video games. Video games
using CRTs also vary in resolution, including standard resolution ( 640 pix-
els by 200 lines); medium resolution (640 pixels by 400 lines); and VGA

resolution (640 pixels by 480 lines), which is similar to full-resolution tel-
evision imagery. '

Some video game purists, however, might argue that the playing of
home computer games constitutes a different experience from arcade and
home video game systems, despite the interactive image and CRT used in
the home computer games. Since arcade video games and home video
games contain computers within them, the argument concerns the idea of
the “dedicated processor” or “dedicated system” whose main—and only—
function is the playing of video games. Some dedicated systems, like the
Nintendo Ulira 64 or PlayStation 2, are designed with the connectivity
needed for graphically complex games, unlike their home computer coun-
terparts. Yet even early dedicated systemns like the Fairchild/Zircon Chan-
nel Fand the Atari 2600 had educational cartridges teaching math and pro-
gramiming, so they were not used for games only, but had other possible
functions.

“Computer games,” then, are most usefully seen as a subset of video
games, due to shared technologies such as the microprocessor and the
cathode-ray tube. Furthermore, many games are now released across mul-
tiple platforms at once; for example, Myst was refeased for Macintosh com-
puters, IBM-compatible compaters, and Philips CD-1, as well as for dedi-
cated game-console systems like the 3D0 Interactive Multiplayer, Atari
Jaguar, and the Sony PlayStation. As dedicated systems grow in power and
home computers grow in speed and connectivity, the two technologies may
converge until only functional differences remain, as well as the degree to
which a particular system can be said to be “dedicated” to game playing.

For a game to be considered a video game, one would expect the action
of the game to take place interactively on-screen. Thus cerfain games, like
the Clue VCR Game, a version of the board game Clue which uses video
clips on videotape, would not gualify since the video image is not interac-
tive; ner does the action of the game—such as the moving of a player’s
pieces—occur on-screen. Some games walk the line between board game
and video game, involving elements of both. Three games for the Philips
Videopac video game system, Conguest of the World {(1982), Quest for the
Rings (1982), and The Great Wall Street Fortune Hunt (1982), all involved
on-screen video gameplay as well as a game board with movers, combin-
ing video game and board game play. As the other cartridges available for
the Videopac system were all on-screen games, the three video/board

games are usually listed along with them, although they are really hybrid
games. There are also games which used plastic overlays placed on the
screen, such as the early games for the Magnavox Odyssey 100 system or the
GCE/Milton Bradley Vectrex system. These overlays contained back-




ground images and provided color to black-and-white screen graphics,
while the screen provided the moving elements of the player-characters. A
number of early arcade games also added nonvideo elements to their game
screens, such as Warrior (1979}, which featured two vector—grafphics knights
in top view moving through scenery on the screen’s overlay, As long as
the action itself takes place on-screen, such games can be considered as
“video™ games.

An even broader popular definition of “video games” in¢ ludes games
and systems whose “video” displays do not use a cathode-ray tube and
whose screens have less resolution than a television screen, Nintendo’s Vir-
tual Boy system, for example, uses twin monochrome screens {one for each
eye), which are high resolution light-emitting diode (LED) displays of 384
by 224 pixels. Sega’s Game Gear, a hand-held system, has a liquid-crystal
display (LCD) screen of 160 by 144 pixels. Nintendo’s Game Boy system
uses a reflective LCD screen of 160 by 144 pixels, but with the Super Game
Boy, a converter that plugs into the Super Nintendo Entertainmfent System
{SNES), Game Boy games can be played on a television screen through the
SNES. And with even lower resolution screens, there is the Alar;i Lynx, with
an LCD screen of 160 by 102 pixels, and the Milton Bradley Microvision
system, with an LCD screen of only 16 by 16 pixels. :

As we move beyond games using CRTs and screen resolution
decreases, the question arises as to how much resolution is neeédfed tocalla
game & “video” game. The hand-held game systems mentioned above are
included in many lists of video games because they are produced by the
same companies {Atari, Nintendo, Sega, etc.} that produce video game sys-
tems that use television screens, and because they are all cartridge-based
systems (as opposed to hand-held electronic games which are hardwired to
play one game only).

One of the most important questions regarding the game’s visual dis-
play is whether or not the game’s screen is pixel-based and capabie of imag-
ing. Many hand-held electronic games use LED and LCD &isplays, but are
not based on a grid of pixels. Games such as Parker Brothers” Merlin (1978)
or Maitel Electronics Basketball (1978) have banks of lights which can be
turned on or off, and while in some cases the lights may be saia to repre-
sent “players” (as in Mattel Electronics Basketball), the lights are not used
together as imaging clements. Similarly, in games with LCD dié_plays, like
Bandai’s Tnvaders of the Mumimy’s Tomb (1982) and Escape from the Devil’s
Deom (1982) or Mega Corp’s Fireman Fireman {(1980) or The Exttf:rmimu‘or
{1980), the LCD elements or cells that are turned on and off é.re often

shaped like the game’s characters in different poses and positions. These
poses are laid out across the screen in such a way that they do not overlal?,
since the cells must be discrete to function independently. Thus the posi-
tions that characters can occupy are limited to a few nonoverlapping poses,
which are turned on and off in sequence to suggest motion through a mar-
quee-like effect. Whole images of characters are turned on 01': off, as
opposed to pixels arranged in a grid which work together to create imagery.

The concept of a grid of pixels used for imaging, then, can be one cri-
terion dividing the video game display from those used in other forms of
electronic games, Pixels, as abstract picture elements (usually squares, rec-
tangles, or dots), are all identical inn shape and size and can be ur?ed %n any
part of an image. Only collectively do they produce a design which is rec-
ognizable as a character or object. {Pixels, of course, must also turn on and
off and use the same marquee effect to suggest movement, but the Gestalt
of movement they produce is a much more subtle one and improves with
resolution.)

The screen which is a grid of pixels is a useful way to draw the line
between the video game and many hand-held electronic games. Yet some
hand-held games are occasionally included in a very broad definition of
“video game” because they contain versions of arcade video games, for
example Nintendo’s LCD hand-held versions of Donkey Kong Jr. {1982), or
Nelsonic’s Q*bert wristwatch game of 1983. In both cases the game appears
on a screen and play is analogous to the arcade game of which it is a ver-
ston, even though it is highly simplified and the imaging technology is
quite different.

The technology used in an electronic game or a video game often is a
factor in determining what kind of form, content, and interaction the game
can offer. In order to categorize video games and delineate the boundaries
of the medium, then, it is useful to consider the different imaging tech-
nologies and modes of exhibition of the video game.

Imaging Technologies

Video games require displays whose images can be changed quickly. A vari-
ety of imaging technologies are used to produce video game imagery,
resulting in different kinds of images. The vast majority of video games use
either light-emitting diedes, liquid-crystal displays, vector graphics, raster
graphics, or prerecorded video imagery on laserdisc, compact disc, or
DVD-ROM.




As noted, certain game systems use light-emitting diode (LED) or lig-
uid-crystal display (LCD) technologies to create their images.;LED displays
use diodes made with gallium arsenide phosphide, which produces light
when a current is applied to the diode. LEDs can come in red, yeilow, or
green, although red LEDs are the most common. Although there are many
hand-held electronic games that use LED displays, Nintendo’s Virtual Boy
is the only pixel-based imaging system to use an LED display, I

The LCID contains a thin layer of long crystatline molecules that polar-
ize light, sandwiched between grids of fine wires and polarizers. The polar-
tzers are lined up in such a way that light passing through the crystals is
polarized and reflected back to the viewer, resulting in a 'bright, clear
square. When a current is applied to the grids, the molecules line up
together in the same direction and have no polarizing effect, and light is
absorbed, resulting in a darkened square. Barly LCD screens were black
and white, and can be found in many hand-held electronic games from the
early 1980s, as well as game systems such as Milton Bradley’s Micmvision
ot Nintendos Game Boy. Color LCD screens are now common, appearing
in game systems like the Atari Lynx or Game Boy Color, as well as in most
laptop computers. 5

Vector graphics and raster graphics both use a cathoae«ray tube
(CRT). The CRT, used in televisions and computer monitors, écontains an
electron gun at the narrow end of a funnel-shaped glass tube. The electron
gun (a thermionic cathode) generates a very narrow, focused béam of elec-
trons which is fired at the screen, Jocated at the wide end of the tube, Fn
route to the screen, the electron beam is deflected by eiectfwmagne?ic
means (such as coils or electrodes}, which are controlled by an external sig-
nal. The deflected electron beam hits the inside of the sereezf}; which is
coated with phﬂsphorescent (tight-emitting) material. The electrans cause
the material to fluoresce, or glow, preducing the pixels of the image on the
face of the screen. B

Vector and raster graphics differ in the way they use the é‘EC'£1‘()51 gun
to produce the image on-screen. Vector graphics are made up of points and
straight line segments, which are stored as coordinates in a set of display
commands. The display commands are sent to a vector genm}r%at'or, which
converts the commands into a signal that is sent to the monitor’s bearn-
deflection circuits. Using this signal, the electron beam is deflected from
one line segment endpoint to another, causing the beam to dr%agw the vec-
tor [ines onto the screen one by one. In vector graphics, all imag'e's are made
up of line segments and points, and text characters are made up of collec-

tions of line segments. Because the path of the electron beam follows the
command list instead of a preset scanning pattern, this process is also
referred to as “random scan.” Vector graphics were the earliest CRT-bagsed
computer graphics and were widespread by the late 1960s. Vector graphics
appeared in 2 number of arcade video games in the late 1970s and early
1980s, and in one home game system, the GCE/Milton Bradley Vectrex,
which appeared in 1982. The best-known arcade games using vector graph-
ics include Lunar Lander (1979), Asteroids (1979), Battlezone (1980}, Temi-
pest (1981}, Star Wars {1983}, and The Empire Strikes Back (1985).

Raster graphics use the electron gun to draw an image onto the screen
in much the same way that a television set does. The raster image 15 made
up of a series of horizontal raster lines, each of which is a row of individual
pixels. The raster image, then, is stored as a grid of pixels large enough to
fill the screen. The electron gun is then deflected to draw the image onto
the screen, one horizontal line after another, from top to bottom, Unlike
the random scanning used for vector graphics, raster scanning uses the
same electron beam deflection path for every image, allowing the preset
path to be hardwired into the hardware, Filled shapes, text, and complex
images are also easier to produce with raster scanning, and it is the method
used in almost all computer graphics today.

Besides the use of graphics for text, there are different kinds of com-
puter-generated raster graphics used in video games. They may be gener-
ated as two-dimensional, two-and-a-half-dimensional, or three-dimen-
sional graphics. In games using two-dimensional graphics, all the
characters, objects, and settings appear on a flat plane of space (as in most
early Atari 2600 games). Moving objects are achieved through scaleable
player-missile graphics, also known as “sprites,” which are small pixel
waps of a fixed size which can easily be redrawn at new coordinates. fxam-
ples of sprites are the individual space invaders in Space Invaders {1978}, or
the Pac-Man or ghost characters in Pac-Man (1980}, or the bouncing balls
or bullets used in shooting games.

Two-and-a-half-dimensional graphics involve overlapping planes of
two-dimensional graphics, which is also referred to as “priority” (veferring
to the determination of which plane is drawn over the others). Through the
use of multiple planes of imagery——one behind the other—which scroll
through the screen af different rates, a sense of depth can be achieved.
Objects can be made to appear to float over backgrounds and the effect of
multiple layers can be achieved. Yet while the image is more than a single
two-dimensional plane, it is not really three-dimensional either; thus the




“and-a-half” is added to denote something in between, Two-and-a-half-
dimensional graphics appear in the arcade games Moon Patrol (1982) and
Zaxxon (1982), and in home video games like Super Mario Bros. 3 (1990}
and Warioland (1995). ﬁ
Three-dimensional graphics are those which have been encoded as
three-dimensional objects in the computer’s memory, for example, cubes,
cylinders, spheres, pyramids, or other polyhedra. These dbjects can be
turned and rotated and appear at different angles, unlike the flat grids of
pixels in two-dimensional graphics. Three-dimensional graphics appear in
the arcade games I, Robor (1983), Virtua Racing {1992}, and many arcade
video games produced in the 1990s, as well as many home video games for
the Sony PlayStation®, Sega Saturn, and Nintendo Ultra 64. Some games
use pre-rendered graphics stored ag images, such as Myst (:{993), Gadget
(1993), or Riven (1997), while others like Deom (1993), Daytoria USA (1994),
or Tomb Raider II {1997) generate both foreground and ;backgmimcf
imagery in real time, allowing perspectives and viewing angles to be
changed by the player during the game,

Although the dimensionality of a game’s graphics depends on the way
in which the graphics are programmed, it is not always obvious from the
visuals alone. Two-dimensional and two-and-a-half-dimensional graphics
are sometimes designed to appear three-dimensional, and :there are a
number of ways of representing a three-dimensional space (see Chapter 3).
A variety of graphic styles and strategies are used from game to game, many

of which are designed to produce images with depth cues and a dimen-
sionality which lies somewhere between two and three dimensions.
Another imaging technology used in video games involves the use of
prerecorded video imagery stored on laserdisc, compact disc, or DVD-
ROM. Some games, like Dragon’s Lair (1983), Space Ace (1_984);, and Time
Traveler (1901}, play video clips of animation during which the player is to
make a response. Depending on the player’s response and timing, the game
cuts to various other clips, representing success or failure, Other games,
such as Astron Beltr (1983) and Firefox (1984), overlay traditional computer-
generated graphics of planes and spaceships over video clips of moving
backgrounds, providing more interactivity. (There was even a home
laserdisc game system, Rick Dyer’s Halcyon system, but at a retiail price of
over $2,000 it did not do well commercially.) Today, games for fhome Sys-
tems using video clips appear on CD-ROM, often in compressed formats
with imagery of reduced quality compared with that found on laserdise.

Games lile Star Trek: Borg (1996} and Johnny Mnemonic {1995) contain

hing, interactive narratives, whereas other ga;r}es lil.«: Myst (1?93-),
i;f;Cng];ﬁs (1996), and Riven (1997) incorporate video imagery within
Compm?lr—ge:]f:z: ttiilitiﬁ’::is like DVD-ROMs, networks, Internet video,

d o ealt:r ames activzly reshape and extend the video game industry
- Comr'}d o game itself, the way in which a game is delivered to the pub-
?nd ti};:e 1‘1:0:15: gf exhibiti(;n—ilas always been an important consideration.
fg-—its

Modes of Exhibition

Cyver the years video games have appeare.d.ilf a nurnber of differelét-vt?:::
cach with their own technologies, capabilities, lmarket sect;z an (;;fei:em
tion into the cultural production surrounding thel‘n. e'sz: ifferent
modes of exhibition include mainframe games, com—o;:{)elra ? aeade
video games, home video game systems, hand-held portable games
[ me computer games.
gam;;?:ﬁ;: IZ(r]e};tc;d on thg glant mainframe comlpu.tcrs of ﬂ;f 19625
were the earliest versions of video games, and were il_nultegl tott isaiié
refrigerator-sized mainframe computers folund only in la oré :;er ;Old
research centers. These games were cxperlment.s and were -nel o sod
commercially nor generally available to the public. Some wfe;e quite \,,;mw
ple, for example, games that played tic-tac-toe. The most arpo;s Zf;,m,
frame game, however, and the earliest- one i')y masty aFcntznr:/s[;, is i(i]g&'té 1
created in 1962 at the Hingham Institute in Cambridge, a;ssa; pses.
Written by Steve Russell, . Martin Graetz, and others‘j for the i D ;11] Td?d
frame computer, Spacewar! consisted of two spaceshll_fss .(the nee he tger
“wedge”) that could fly about the screen and fire missiles a;l eac | 0 ﬁ};
Other additions to the game included a starfield imc}::grmm ,a s,;)ta; v:ure
gravity that pulied the spaceships into itself, and a hype;space eaThe
allowing ships to disappear and reappear el?,exvhere 0? t e;creel;.b ‘
game was quite small by today’s standards; 4 kilobytes, with jh 8 bits Ee . }; e
Spacewar! was copied and adapted to oi'h.er corr}puters f' H.)uig{ o;] e
1960s, and influenced other programmers. In 1971 it was adapt.e( by ? '
Bushnell into the first arcade game, Computer Spa'a’, and later a‘ .\;eriml] n(])e
it appeared among the first cartridges for the Atari 2600 home video g2
Sys{eglc;inmoperated arcade games are perhaps the ijesrkno:;r.lsvanezi ;i
video games, and were the first and foremost mode of e.:x-hl mofn w i
brought video games to the public. There are several different form:




arcade games, each allowing for a different type of interaction: stand-alone

consofes, cocktail consoles, sit-inside games, and Virtuaf], reality style

games. . 5

A stand-alone console, the most common kind, isa talii ‘hoxlike cabi-
net which houses the video screen and the control panel forgfhe game. The
gamc’s controls might include joysticks, track-balls, paddles {round, rotat-
ing knobs}, buttons, guns with triggers, and so forth, Occésionaﬂy there
are controls for more than one player, although si;}gle&playeri games are the
maost common.

. The “cocktail” console is designed like a small table, w%ith the screen
facing upward through a glass tabletop. Often the game is deé;igned for two
players, and there are sets of controls on both ends of the table, with the
screen between them. This type of console is popular in bars or restaurants
where patrons can sit and play a video game while setting their drinks on
the tabletop {hence the name “cocktail”). Two-player games in cocktail
consoles often are designed so that the screen can be viewed from either
side, and usually contain games with an overhead view of a playing field
({or example, a football game which is viewed from above) so that neither
player has an upside-down view. :

Sit-inside or ride-on consoles hoid or contain the player’s body during
play and can even involve physical movement of the player’s body, usually
to simulate the driving or flying of a vehicle in the game, Eypj_call;r w:vilh a
%i.rsbperson perspective point of view. The games range fron merely hav-
ing a seat in front of the screen to enclosing the player in & box or even
moving the seated player around during the game. In driviﬂg and racing
games, foot pedals and stick shifts are sometimes included as well. Other
types of interaction are possible; Prop Cyele (1993), for exaﬁmle has the
player pedaling a bicycle, while Alpine Racer (1995) has the piayer, holdin,
ski ;')ole handles and standing on movable skis that lean from side to si.di
dur_mg: turns. In Sega’s Top Skater (1997), the player rides on a skateboard
while in Namco's Final Furlong (1997) the player rides a “horse.” Thes;
gam?sltend to be more expensive than other types of games, sometimes
requiring as many as four or five quarters per game. \

Although virtual reality—style games are often hyped in movies, the

have yet to become popular at the arcade; Dactyl Nightotare (vg92) w:;s fhz
only one available throughout the 1990s, possibly bécause of its higher cost
an.d need for an attendant. Each player stands inside a circular :railing ona
raised platform, wearing headsets with miniature screens for eaéh eye

while holding a gunlike device with a trigger, an image of which al};(:

appears on-screei. The game consists of two players wandering around an
abstract setting composed of platforms, wails, and stairs, trying to find and
shoot each other. Adding to the action is a green pterodactyl that occa-
sionally picks up players and drops them. The players’ views are sometimes
shown on two monitors so that bystanders can watch the game from both
points of view. The game’s virtual reality interface is a novel feature, but the
cost is high (usually about $4.00 for four minutes), and the setup requires
an attendant to be on duty, which raises the cost of exhibition. Besides
appearing in arcades, Dactyl Nightmare has also traveled as a fairground
exhibit, its monitors often successfully drawing a crowd of bystanders.

Contemporaneous with arcade games, home video game systems
appeared in 1972 with the release of the Magnavox Odyssey Model ITL-200
system designed by Ralph Baer. Home video game systems typically use a
television for their graphic displays, although some systems, such as the
GCE/Milton Bradley Vectrex or Nintendo Virtual Boy, are designed to sit
on a tabletop and come complete with their own screens. Home game sys-
tems which display their graphics on a television can be console-, car-
tridge-, or laserdisc-based systems.

Console-based systems like PONG, Wonder Wizard, or Atari Tank
have their games hardwired into them and are ready to go when the con-
sole is turned on. Many of the very early home video game systems were
console based and had games such as teanis, hockey, and table tennis, most
of which were variants of ball-and-paddie games. (Magnavox television
model 4305 even had a built-in color PONG-like game with controllers that
connected to the TV set.)

Cartridge-based game systems have their games hardwired into car-
¢ridges or cards which are plugged into the game console, ailowing new
games to be made for the console and sold separately. The first cartridge-
based systems was the Fairchild/Zircon Channel F in 1976, although the
1972 Magnavox Odyssey 1TL-200 system was plug-in card programmable

" and originated the idea of interchangeable games.* The Fairchild/Zircon

Channel F came preprogrammed with Hockey and Tennis, in addition to
having a cartridge slot for which twenty-six cartridges were made. The
best-known early cartridge-based system is, of course, the Atari 2600,
reléased in 1977. Cartridge-based systems could provide more games than
purely console-based systems (sorne systems, like the Atari 2600 and the
Nintendo SNES, have hundreds of cartridges available), and soon became

the main kind of system produced.
Although most systems used the cards or cartridges with read-only




memory {ROM) hardwired into them, Rick Dyer’s Halcyon system used
laserdiscs, which could store video images. As noted, this system was too
high priced for most consumers and did not last long on the market.

Hand-held portable games and game systems give players more flexi-
bility than home video game systems since they run on batteries and can be
carried along with the player. Hand-held garmes are usually small enough
to fit in the palm of one’s hand, and have small LED or LCI} screens with
buitons and controls beneath the screen or to the sides of the screen. Some
of these games (although perhaps not always technically video games
themselves) are simplified versions of video games {rom ot_iler systems,
such as Ninteado’s LCD hand-held Donkey Kong Jr. (1982), or games using
the same characters, such as Mario’s Cement Factory (1983). While most of
these games are self-contained, there are hand-held cartridge-based sys-
tems as well, including Milton Bradley Microvision, Ninte.ndé Game Boy,
Game Boy Color, and Atari Lynx. ;

Although many arcade games and home video game systems have
computers built into them, they are dedicated systems whose only purpose
is to deliver video games. Beginning iu. the late 19708 and thféughou{ the
19805, home computers became available and their numbers gi’ew quickly.
Early video game systems helped to usher them in, as early home gaTNeE Sys-
tems like PONG and the Atari 2600 were often the first computer products
to enter people’s homes. And game playing has always been one of the
more popular uses of home computers. Game software was ;{vﬂilable for
practically every type of home computer, on floppy disk, tape drive, car-
tridge, diskette, or CD-ROM. Systems, like the Texas Instruments 99/4a
computer, had a built-in slot for game cartridges, and other c?:omputers,
like Coleco’s ADAM and the Atari 400 and 800, were even naaae by game
companies. While cartridges for the Atari 2600 contained 2 or 4 kilobytes
and later 8 or 16 kilobytes of ROM, computer games stored on ﬂfoppy disks
could be several times larger in size. Storage media like magnetic disks
could afso be written on, ailowing games in progress to be saved, which in
turn meant that more complex games, taking more than an afternoon to
play or solve, could be produced. :

Today most computer games no longer fit on a single disk or diskette
but have moved to CD-ROM; (compact disc, read-only memory}, While a
typical 5%-inch floppy held around 164 kilobytes, and todav’s 3%4-inch
diskettes hold a little over a megabyte, a CD-ROM holds ‘about 660
megabytes. The great increase in the amount of storage on a :CD~ROM
allows longer and more detailed games, as well as higher resolution graph-

ics which add to verisimilitude. Many games, such as Ri?en (1997}, Star
Trek: Borg (1996), and Phantasmagoria (1995), _take up multiple QD~ROMS.
Newer technologies such as DVD-ROMs, which hold several g1gabytes_ of
data, can contain even larger games, and networked games played on-line
be enormous.
. EfjjOnti:t‘fvorked games, which are typically role-playing games (RPG),
multiple participants are connected via mode.m. to a video galj}e wcrld cTn
a server, and can interact with the world and with each other’s characters.
These games can be run locally, over a LAN (Locai Area fotW@fk), or on
the Internet from anywhere in the world. Because many offices have com-
puters networked together, gameplay has entered the workplace, with
games like Quake 3: Team Arena {(2000), Unreal Towrnament (2000), azfd
Half Lifebeing played during lunchtime and after hours {and, no doubt, in
some cases during the workday as well}. Networled games have grown in
popularity, and in sizd, from games fike Sceptre in the mld~1980’s,”\fvh'1ch
could have a maximum of sixteen players on-line at once, to 1997 Ultima
Online, which bas thousands of characters and requires multiple servers.
Networked games have the potential for being th.e largest an;d most detailed
video games (for example, Ultima Online is said to have “more 'th.an 189
million square feet of virtual surface™ in its world), as well as for having the
largest numbers of players playing together. Many of these games run
twenty-four hours a day, with players logging on and off whenever they
want. . .
Although some people make a distinction between “V]dE'O gamt-ss and
“computer games,” games are often “ported” (rewritten into different
computer languages or systems) from one platform to anoﬁbérr broaden-
ing their markets and appearing in multiple modes of exhibition. Many
dedicated gamne systems now have larger memaories, faster speeds, and use
CI)-ROMs instead of cartridges. Computer emulation programs can sim-
ulate different game systems on a computer, with varying degrees of suc-
cess. Even the notion of the “dedicated system” may soon be a thing of the
past; Sony’s PlayStation® 2, for example, is designed primarily as a game
system, but it also can play DVDs and audio CDs, go on the In‘.femet, and
download and store digital music and video from the World Wide We'i)..
The wide ranige of modes of exhibition has contributed to both the size
and success of the video game industry. The forrs these modes have taken,
as well as the content of video games, are the result of the influences, pre-
cursors, and historical context in which the video game was born and

raised,




Context, Influences, and Precursors

Like the invention of cinema, the invention of the video game was the
product of many researchers, experimenters, invenitors, and entrepre-
neurs, and its initial form was influenced by other media and technology
already in existence. The varjous forces that converged to produce the
video game tended to gravitate around the two poles of art and technology.
The1960s in general saw a convergence of art and technology, and the spirit
of experimentation that existed provided a fertile ground for interest in and
acceptance of new media.

Apart from the computer itself, much of the technology used by the
video game was already firmly in place by the 1960s. TFelevision was well
established in the roajority of American homes, and as the size of its cabi-
net shrank and its screen grew, it became more of an appliance and less of
a piece of furniture (except for the sets with the largest screens, which were
available in wooden floor-standing cabinets into the late 19708}, All that
remained to be added was the microprocessor {in the video gafne console)
to supply the television with image and sound, and it was a company that
made televisions, Magnavox, that would purchase and market the first
home video game system, the Magnavox Odyssey Model ITLz200.

By the 1960s, computer graphics were already into their second decade
of development. In 1949, the Whirlwind mainframe computer at the Mass-
achusetts Institute of Technology became the first computer {o use a CRT
as a graphic display. The Whirlwind was shown to the general public on a
1951 episode of Edward R. Murrows See It Now, and demonstrated a
bouncing ball program and calculation of a rocket trajectory. Mainframes
continued to be produced during the 19505 and became more accessible
outside the military establishment. In 1962, around the same time Space-
wer! was being written, Ivan Sutherland completed his Sketchpad system
as a doctoral thesis at the Massachusetts Institute of Technology. The pro-
gram allowed a user to create graphics on-screen interactively, uésing a light

pen to draw directly on the CRT screen. By 1963, the trade periofdéca] Com-
puters and Automation was already sponsoring a competition for computer
art, and the late 1960s saw a number of museum exhibitions displaying
computer graphics. g
Once interactive display graphics were wed to the cathode tay tube, the
only remaining barriers to the commercial production of video games
were public access and affordability. During the 1960s, minicomputers

were starting to replace mainframes in some areas, but they were still nei-
ther small encugh nor cheap encugh for fzfﬁcient mass p‘mductmn These
pmblems were solved in 1971 with the 1n1cr:71?roc€:?sor, 1.nvented. by M'a\r~
cian E. Hoff, an engineer at the Intel Corporation. I'he microprocessor is a
central processor placed on a chip, and it allows computer cc?mpcments to
be produced more cheaply and in greater qtlflnl'lt}f. The microprocessor
made possible the development of the home thec-. game and the p§r30nai
computer, as well as cheaper and smalier electronic ca}_.culators. Using thﬁ:
new technology, Nolan Bushnell translated Spacewar! into a émaller u‘nzt
containing the electronic circuitry necessary to deliver interactive graphics,
which he set, along with a monitor and control panel, into a tall, floor-
standing plastic cabinet. The game was renamed Computer Space, and
appeared in 1971. The following year he used his pl‘pﬁts to produce a sec-
ond game PONG, which was more successful and widespread, and became
many people’s first experience of a video game. _

One of Bushnell’s most important contributions to the video game was
the addition of a coin slot, making the video game a profitable venture i'l.ﬂd
soon a commercial industry. The video game joined a long line of coin-
operated machines reaching back into the 1880s, when saloon owners
began installing coin-operated machines for bar pa%‘ro.ns to compete on, or
place bets on, as well as vending machines. Due to their success, there were
soon a wide variety of coin-operated machines—strength testers, slot
machines, card machines, racing games, and other “trade stinmlators,”_ as
well as the coin-operated mutoscopes and kinetoscopes that paved the way
for the cinema.*

Free-standing and countertop coin-operated machines could be
found in saloons, parlors, and shop-lined arcades, and continued to flour-
ish into the 19305 and early 1940s. The pinball machine developed out of
these machines during the 1930s, and was produced by companies that pro-
duced other games, like the Bally Corporation or the Bingo Novelty Com-
pany. Through a series of innovations, the pinball machine g‘ra‘dual]y
evolved into the form players are familiar with today. In 1933 electricity was
added, and lights and backghasses were added in 1934. The pinball bumnper
was added in 1937, and the flipper in 19475 After World War 11, the pinball
game saw its golden age, from 1948 to 1958, .

Although pinball games flourished as a source of cheap entertainment

. during the Depression and war years, they were popular enough that their

prices did increase. Originally pinball garnes cost a nickel per play, but later
cost a quarter {today some even charge fifty cents or more). During the




early 1970s, the video game was able to achieve commerdial stccess
through its integration into the same market venues as the pinball game (at
a similar price, a quarter a play). In the years that followed, video games
quickly grew into an industry. Besides new companies like Nu%ning Associ-
ates, Kee Games, and Atari, companies producing pinball gahes such as
Bally and Gottlieb also became producers of video games. For players in
the arcade, the video game could be seen as one of the newest technologi-
cal developments in arcade coin-operated gaming, f

The early games™ content was also influenced by techniology. The
explosion of technological developments in the United States following
World War 11, and particularly the space program, renewed the public’s
interest in science and science fiction. J. Martin Graetz acknowledges that
science fiction novels by authors such as E. E. Smith and the science fiction
films of Japan’s Toho Films Studios (best known for Godrilla iﬁovies) were
the main mfluences on the writing of Spacewarf® Throughouf their entire
history, video games have maintained a solid tradition of: spaceships,
shooting, and monsters, and science fiction themes have dominated the
market. Computer graphics of the late 1960s and early 1970s, hdv;\rever, were
not sophisticated enough to easily and cheaply produce detailed, represen-
tational moving imagery in real time, so simple Econograiahy (dots,
squares, rectangles) had to suffice. Detail and complexity were sacrificed
for fast, immediate, and interactive action; a player could iﬁ}agine the
details, but action had to be depicted as a visual display. '

Although their simplicity was due to technological limitaticns and not
the result of deliberate artistic choices, the minimal, often abstract graph-
ics of early video games fit in rather well with trends in the art world dur-
ing the 1960s. During the 1950, abstract art came to dominate the New
York City art scene, and many strands of it developed into the 1560s. There
were color-field painters like Barnett Newman and Mark Rothlé:(), and the
“hard-edge” painting style of painters like Ellsworth Kelly and Alexander
Liberman, emphasizing simple forms and geometric simplicity. Influenced
by these and other abstract movements, minimalist art developed in the
mid-to-late 1960s. Artists such as Donald Judd, Sol Lewitt, Tony Smith, and
others worked with squares, cubes, stripes, geotuetric shapes,iand other
minimal forms to create abstractions. Early video game graphics, with their
points, lines, and blocks of color, often on a black background, coincided
with minimalist, abstract styles of art. Likewise, electronic miusic devel-
oped during the 1960s and came to be known for its new computer-gener-
ated sounds and sometimes repetitious compositions. Electronic sounds

could be generated and repeated by a computer, and soon synthesized
beeps and boops became the computer-generated soundtracks for video
games. _

The time-based and interactive nature of the video game also it in
with trends in 1960s art. The “happenings” of artists like John Cage and
Allan Kaprow emphasized experience and process over product (some-
times including the audience’s participation), and Sol Lewitt’s famous essay
of 1967, “Paragraphs on Conceptual Art,” placed more importance on con-
cept than on a tangible art object. There were also performances known as
“light shows,” like Jordan Belson’s Vortex Concerts, or the light works of
The Single Wing Turquoise Bird, a Los Angeles group that created abstract
projections of light and color for rock concerts in the late 1960s. These
shows were huge projections of shifting, moving light and color patterns
which were designed primarily as experiences that could never be repeated
exacﬂy; chance often played a part in their making. Art installations using
video cameras and monitors also appeared around this time. In 1970, Gene
Youngblood’s book Expanded Cinema explored the merger of art and tech-
nology of the time and included sections entitled “Television as a Creative
Medium” and “Cybernetic Cinema and Computer Films,” acknowledging
the growing role of television and compuier graphics in the visual arts.”

The video game, with its abstract, minimalist graphics, represented a
new use for television and video; its experiential elements—the real-time
interaction with an on-screen image—allowed players to feel as if they were
communing with a machine that responded mstantly to their actions.
Besides coinciding with trends in art and a growing public interest in com-
puter technology, the video game fit in popular culture as well, finding a
place in the arcade next to pinball machines, and at home on the television,
The video game, then, was perhaps the most commercially snccessful com-
bination of art and technology to emerge in the early 1970s, and in many
cases, the first computer technology widely available to the public and the
first fo enter their homes. As entertaimment, it would soon come to com-
pete with film and television, providing another source of diegetic or on-
screen “worlds” of sight and sound—but one in which a player could
directly interact.

During the first three decades of the video game’s existence, the
diegetic worlds of the games steadily improved and grew, and their form
was heavily influenced by cinematic visual grammar. Throughout the 1970s
and into the 1980s, computer processing power and memory grew, and the
somewhat sparse look and feel of the early games gradually gave way 10




more detailed and representational graphics. As the gamesé’ visuals devel-
oped, games began using different styles of lighting, different points of
view, conlinuity editing, and other techniques from film and television,
Games became more character centered, Visually, backgrounds had more
scenery and becarne locations, and there was often more nafrative context
surrounding the action of the game. By the 19905, video games had title
screens, end credits, cutting between different sequences, multiple points
of view, multiple locations, and increasingly detailed storylines. Many
films and television shows were adapted into video gamnes, and during the
1990s, a number of video games became theatrical motion pictures,

The video game medium has matured and continues to develop.
Wiile it may borrow or imitate forms from other media such as fitm and
television, the video game as a medium includes new elements such as
interactivity, collaboration and competition between players, and
labyrinthine narrative Structures, as well as new ways of strucfuring space,
time, and narrative (see Chapters 3, 4, and 5). Video games ha;ve become a
major force, commercially and culturally, and continue to carve out their
niche among other media, :

L. The information on the develapment of Spaccivar! is aken from ). Martin Graetz, “The
Origin of Spacewar? Crearive Compauting {August 1981}, Although its graphics were displayed on a
CRT, Spacewar! did not video encade its imagery, so by narrower, more technicd] definitions, it
would notbe a “video” game. Also, see Ralph Baet’s preface in this bonk concerning Spacenar! and
the PDP-1 mainframe computer,

2. According to Ralph Baer,

The fiest Odyssey {TTL-200) game was plug-in card programmable, The plug-in cards were
printed circuit boards that interconnected the direuifry infernal to the console in different
ways to change the “game.” Thege changes were showing or not showing a vertical bar at
the left or at center, or making the har haif height (for volieyball) etc. The first appearance
of 2 cartridge which contains a Read-Only-Memory chip . . . that was indeed introduced
by the Fairchild machine which was among the first video game console to _|1:;1ve a pro-

gramsmable micro-processor chip in it, something not even g gleam in anyone’s eye in
1967-68 when we designed the origina} circuitry form our Brown Box {which _bk‘came the
Cdyssey gamc). i

Therefore, the concept of changing games by plugging a specific cart (or Card} into a
videogame console was definitely pioneered by the Magnavox Odyssey. [tis l]ar:d.to believe
that the Odyssey choice of plugging in a card didn's ring bells with the Fairchild engineers
who were designing their machine around a micro-processor and ROM, a combination
well inown by the mid-seventies,

From an e-mail from Ralph Baer, Gctober 1%, 2000.
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