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PREFACE

The central premise of this book is that compugenes constitute a new and as yet poorly
developed art form that holds great promise fohlagsigners and players.



This premise may seem laughable or flippant. Houldcanybody classify the likes of SPACE
INVADERS and PAC MAN as art? How can TEMPEST or IBIBE COMMAND compare
with Beethoven's Fifth Symphony, Michelangelo'st&ier Hemingway's A Farewell To Arms?
Computer games are too trivial, too frivolous tochéed art. They are idle recreation at best.
So says the skeptic.

But we cannot relegate computer games to the ¢exfgpop culture solely on the evidence of
the current crop of games. The industry is too goand the situation is too dynamic for us to
dismiss computer games so easily. We must considgrotential, not the actuality. We must
address the fundamental aspects of computer ganaehieve a conclusion that will withstand
the ravages of time and change.

There are many definitions of art, few of which rakuch sense == [
to the uninitiated. | will present my own pedestrg@efinition: art is ::h"' R
something designed to evoke emotion through fan@dsy artist 4

presents his audience with a set of sensory expmr$ethat ' ' @
stimulates commonly shared fantasies, and so gesezenotions.

Art is made possible only by the richness of theday world we

share. Art is nevertheless difficult, because tlageeso many

practical problems associated with stimulating dards deep inside another person’'s mind. A
major problem is getting the attention or partitipa of the audience. Most art allows very

little participation. You sit quietly and listen tousic that other people created and perform, or
you stroll through a museum and stare at picturesatues other people made. You sit
passively and read a novel, or a poem, or a stwmt. $Vith all of these art forms, the role of the
audience is passive. The artist does all the aetonl, makes the biggest emotional investment.
The audience is expected to absorb quietly thésfafithe artist's exertions. Active participation
is severely curtailed. Without participation, atten dwindles and impact crumbles away.

This is in no wise a criticism of art or artisti€ltechnologies of art preclude participation. If
we had every klutz jump into the orchestra pitp@nce on the opera stage, or slop paint with
Picasso, we would have some great parties buttnih seems the curse of art that artists can
say so much in their work and most people will lealittle because they cannot participate in
the art.

Enter the computer. Conceived long ago, born in veared as the servant of business, this now
adolescent technology has exploded out of the ctenpoom and invaded shopping centers,
pizza parlors, and homes. Popular characterizatbtiee computer alternate between the old
image of the computer as omniscient, cold bloodeht calculator, and the new image of the
computer as purveyor of video thrills and 25 cexgd. Originally developed as a number
cruncher, the computer assumed a new personaliywhwas given graphics and sound
capabilities. These capabilities gave the compasswerful asset: it could now communicate
with the human, not just in the cold and distanglaage of digits, but in the emotionally
immediate and compelling language of images andd®uwVith this capability came a new,
previously undreamed of possibility: the possipibf using the computer as a medium for
emotional communication art. The computer gameehasrged as the prime vehicle for this
medium. The computer game is an art form becaysesents its audience with fantasy
experiences that stimulate emotion.

Unfortunately, the current generation of microcomepsi cannot produce a sensory experience
as rich as that produced by, say, a symphony arehesa movie. This weakness is more than
offset by a fundamental advantage lacking in mistroart forms: a game is intrinsically

participatory in nature. The artist has here atioat is more subtly indirect than traditional art.



With other art forms, the artist directly creaties &xperience that the audience will encounter.
Since this experience is carefully planned and @eel; the audience must somehow be
prevented from disturbing it; hence, non partidatWith a game, the artist creates not the
experience itself but the conditions and rules umdech the audience will create its own
individualized experience. The demand on the adigteater, for s/he must plan the experience
indirectly, taking into account the probable andsible actions and reactions of the audience.
The return is far greater, for participation in@es attention and heightens the intensity of the
experience. When we passively observe someons alsistic presentation, we derive some
emotional benefit, but when we actively participat@ game, we invest a portion of our own
ego into the fantasy world of the game. This maralde investment of participation yields a
commensurately greater return of emotional satigfacindeed, the role of participation is so
important that many people derive greater satigfadtom participating in an amateur artistic
effort than from observing a professional efforernide, games, being intrinsically participatory,
present the artist with a fantastic opportunityrigaching people.

Until now, games in general and computer gamesuitiqular have not been very impressive as
art forms. The computer games especially are dghlhguerile. This is because the technology
of computer games has been in the hands of teafistdpnot artists. These guys (and they are
almost all male) can write beautiful operating eyss, languages, linking loaders, and other
technological wonders, but artistic flair has hefete been treated as subordinate to technical
prowess.

Another contributor to the fecklessness of ourexntrcomputer games is the timidity of the
marketplace. These machines are new; the puhlicfeaniliar with them and the manufacturers
are hesitant to press the public too hard too Yasttherefore opt to build inhibited little games
pathetically whispering some trivial emotion. Trulgense emotions or situations such as
pathos, ecstasy, majesty, rapture, catharsisagedy intimidate use. We hide behind the
defense that we are in the entertainment businesshe art business, but that defense only
betrays a profound misunderstanding of art. Artleaustarchily elitist, but good art can also be
a foot stomping blast. Elitism arises from the lietstual content of art; impact springs from its
emotional honesty.

Fortunately, times are changing. Already, we sbacklash developing against computer
games. It expresses itself in many ways: in ordiraragainst the placement of arcade games in
some areas, in statements by educators denoum@rgames, and in more vigilant regulation
of children's game activities by parents. This Itk is viewed by smaller minded members of
the industry with anxiety. More visionary thinkevatch the backlash with eager interest rather
than defensiveness. The American people are talsrgpmething here, something very
important. It is imporant enough to them that they willing to compromise their traditional
reluctance to interfere with other people's businéghile the arguments presented in public
debates normally focus on formal issues such asqiledncy from school, creation of large
groups of rowdy teenagers, and so forth, the coisoexpressed privately reflect a distaste for
the games, a vague suspicion that the games aasta of time. You can't fool all of the people
all of the time; they are beginning to realize tet world of computer games is as yet a vast
wasteland.

Computer games are much like candy, comic booldcartoons. All four activities provide
intense or exaggerated experiences. Whether tleegugar, exclamation points, or animated
explosions, the goal is the same: to provide ex¢rerperiences. Children appreciate these
activities because their novelty value is stilbsty. Adults, jaded by years of experience with
such things, prefer diversions with greater suptdetd depth. We thus have the panoply of



culinary achievement, the vast array of literatargd the universe of movies as the adult
counterparts to candy, comic books, and cartooeis. Wwe have no adult counterpart to
computer games. This deficit is pregnant with dmbses, for it suggests a momentous
upheaval in computer game design.

This developing revolution has nothing to do wtik tapid technological developments of the
last few years. While technological improvementt suirely continue, we are no longer
hampered primarily by the limitations of the hardev@ur primary problem is that we have
little theory on which to base our efforts. We doeally know what a game is, or why people
play games, or what makes a game great. Realrattgh computer games is achievable, but it
will never be achieved so long as we have no matmterstanding. We need to establish our
principles of aesthetics, a framework for criticijssnd a model for development. New and
better hardware will improve our games, but it wibt guarantee our artistic success any more
than the development of orchestras guaranteedofheasance of Beethoven. We are a long way
from a computer game comparable to a Shakespeayegplchaikowsky symphony, or a Van
Gogh self portrait. Each of these artists stoothenshoulders of earlier artists who plunged
into an unexplored world and mapped out its tetigso that later artists could build on their
work and achieve greater things. We computer gaesgders must put our shoulders together
so that our successors may stand on top of thers.bblok is my contribution to that enterprise.



What is a Game ?

Chapter One

BOARD GAMES
CARD GAMES
ATHLETIC GAMES
CHILDREN'S GAMES
COMPUTER GAMES
REPRESENTATION
INTERACTION
CONFLICT

SAFETY

| f we desire to understand games and game desigmusefirst clearly establish our fundamental
orientation. We must define what we mean by thedwigame.” We must also determine the
fundamental characteristics of all games. Aftecusing some of the obstacles inherent in thigtetfo
will briefly describe the salient classes of ganiken | will propose a set of attributes that chaze
all games.

Games are a fundamental part of human existeneepattance of games has insinuated itself into our
language to refer to activities that are not tigdynes. We play along with activities we find distad.

We play ball with those who require our cooperathe play games when we are insincere. A willing
participant is game for the enterprise. This brpadetration of gaming concepts into the entire
spectrum of human experience presents us with bdenpial barriers to understanding games.

First, our liberal use of gaming terms promotegxaggerated perception of our own understanding of
games. We fail to render unto the subject the abeefd critical analysis that we tender to more
academic topics, and we blithely ignore the complsof game design. Complete amateurs whose
only relevant skill is programming undertake toigaggames with no further preparation than their
own experience as game players. Those who ovehateown understanding undercut their own
potential for learning.

The second obstacle is ambiguity. We have apphiegtinciples and concepts of gaming so widely
that we have watered down their original meanifiggre is no longer a clear focus to the concepts we
seek to understand. Game designers have no welededet of common terms with which to
communicate with each other. Discussions of gams@ddrequently disintegrate into arguments over
semantics. To cut through the tangled undergroladhhas grown up around gaming we shall need the
bulldozer and the scalpel.

Let us begin this endeavor by stepping back fooanent and taking our bearings. Let us take a brief
tour of the universe of games, glancing brieflgath of the major regions. In the course of this to
hope to refresh the reader's memory of games akd smame simple points before digging into the
serious analysis of fundamental game charactegidtjgerceive five major regions of games: board
games, card games, athletic games, children's gamésomputer gamegp

BOARD GAMES

We begin with the board games. These games carigagblaying surface divided into sectors
populated by a set of movable pieces. In the mmsincon arrangement the pieces are directly
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associated with the

players, while the playing surface represents air@mment beyond the players' direct control. Ptaye
maneuver their pieces across the playing surfaae eiffort to capture other players' pieces, reach
objective, gain control of territory, or acquirens® valued commaodity. The player's primary concern i
these games is the analysis of geometrical relstips between the piecasp

CARD GAMES

A second class of games is the card games. Thesesgailize a set of 52 symbols generated from two
factors: rank (13 values) and suit (4 values). Gammes revolve around combinations built from these
two factors. Players may gain or lose possessi@ymbols either by random processes or by matching
some combination allowed by the rules of the gaBaeh legal combination is assigned a victory value
for final assessment of game results. Players nsgsgnize both existing and potential combinations
and estimate probabilities of obtaining the carelseissary for completing a combination. This
probability must be weighed against the victoryueabf the combination. Since the number of
combinations is very large, precise computatiothefrequisite probabilities exceeds the mental
powers of almost all players, rendering the garpemarily intuitive exercise. Thus, the player's
primary concern in these games is the analysigmibinationsTop

ATHLETIC GAMES

Another traditional game form is the athletic gaifigese games emphasize physical more than mental
prowess. The rules of the game rigorously specpyeaise set of actions that the player is either
allowed to execute or required to execute. Skillfsg of the body is the player's primary concern in
these games.

We must be careful to distinguish between athlgaimes and athletic competitions. For example, a
race is a competition, not a game. The line of deaten between games and competition illuminates
one of the fundamental elements of all games.tingjgish the two by the degree of interaction
between players. Theoretically speaking, the rusiimea race do not interact with each other. Each i
racing only against the clock; the presence ofratlneners should be immaterial. In truth, the rusne
do interact psychologically, for the performancené runner can affect the performance of the other
runners. Furthermore, in some races a runner {@grdor pilot or captain) can physically interpose
himself in between the goal and another racerethegaining an advantage. | conclude that the
simplest competitions, those in which each persaves to perform some task optimally without
direct interaction with the other competitors, @ constitute games but competitions. A competition
that does allow interaction is a garmep

CHILDREN'S GAMES

Another type of gaming activity is the childrenange. Hide and Seek, Red Rover, Tag, and Kick the
Can are common examples. Such games frequentlyhakerm of group activities emphasizing
simple physical play. Although these games corganple mental and physical components, their
function is not to challenge the child to perfolrhis or her limits in either domain. Instead, the



player's primary concern in these games is thetisecial skills illuminating the fundamental raé
the group in human life.

A wide variety of children's activities are frequigmeferred to as games. When a child talks ttrip s
of bark, maneuvers it, and provides sound effeatsare tempted to refer to such behavior as game
playing. For the purposes of this book, I ,excladeh activities from the fold of games. These
improvisational games are too ill defined to pravics with any useful information about ganies.

COMPUTER GAMES

The next area of gaming we shall glance at is tineeat fad in gaming and the subject of this bdbkg,
computer game. These games are played on five bfpmsnputers: expensive dedicated machines for
the arcades (“coin op” machines), inexpensive daditcmachines (“hand helds”), multi program home
games, machines such as the ATARI 2600 and the AB2BO, personal computers, and large
mainframe computers. The computer acts as oppamehteferee in most of these games; in many of
them it also provides animated graphics. The mastincon form of computer game is the skill and
action (“S&A”) game emphasizing hand eye coordmratiThese S&A games are frequently violent in
nature. There are many other areas of computemgaadventure games, fantasy role playing games,
and war games. In our cursory overview, these atbeputer games are eclipsed by the sheer volume
of the skill and action games.

This concludes our quick survey of the most promirggoupings in the universe of games. We shall
return to the subject later, to create a taxonofroppmputer games, and later still to draw on specif
examples of games to make points about their nafveemust now address the question which
motivated our initial reconnaissance: what areftilelamental elements common to these games? |
perceive four common factors: representation, awtigon, conflict, and safetyop

REPRESENTATION

First, a game is a closed formal system that stitagdg represents a subset of reality. Let us exami
each term of this statement carefully. By 'closedéan that the game is complete and self suffiasn

a structure. The model world created by the gan@esnally complete; no reference need be made to
agents outside of the game. Some badly designedsytmh to meet this requirement. Such games
produce disputes over the rules, for they allowagibns to develop that the rules do not addredss. T
players must then extend the rules to cover thatsin in which they find themselves. This situatio
always produces arguments. A properly designed gapwudes this possibility; it is closed because
the rules cover all contingencies encounteredergdme.

Formal

By formal | mean only that the game has explidiésuThere are informal games in which the rules ar
loosely stated or deliberately vague. Such ganmefaaremoved from the mainstream of game play.

System

The term 'system’' is often misused, but in thi® ¢&sapplication is quite appropriate. A game's
collection of parts which interact with each oth#ten in complex ways. It is a system.

Subjectively Represents

Representation is a coin with two faces: an objedaice and a subjective face. The two faces dre no
mutually exclusive, for the subjective reality s1gs from and feeds on objective reality. In a game,
these two faces are intertwined, with emphasidersubjective face. For example, when a player
blasts hundreds of alien invaders, nobody belidivaishis recreation directly mirrors the objective
world. However, the game may be a very real metafdrdhe player's perception of his world. | do



not wish to sully my arguments with pop psycholagj@nalyses of players giving vent to deep seated
aggressions at the arcades. Clearly, thosgimethingmore than a simple blasting of alien monsters is
going on in the mind of the player. We need notceon ourselves with its exact nature; for the mamen
it is entirely adequate to realize that the plaj@es perceive the game to represent somethingHi®om
private fantasy world. Thus, a game represents songefrom subjective reality, not objective. Games
are objectively unreal in that they do not physice¢ create the situations they represent, yet éne
subjectively real to the player. The agent thatdfarms an objectively unreal situation into a
subjectively real one is human fantasy. Fantasy fays a vital role in any game situation. A game
creates a fantasy representation, not a scientididel.

Games versus Simulations

The distinction between objective representatiah subjective representation is made clear by a
consideration of the differences between simulatimd games. A simulation is a serious attempt to
accurately represent a real phenomenon in anotieee malleable form. A game is an artistically
simplified representation of a phenomenon. The Etans designer simplifies reluctantly and only as
a concession to material and intellectual limitasioThe game designer simplifies deliberately aeor
to focus the player's attention on those factoesisigner judges to be important. The fundamental
difference between the two lies in their purpogesimulation is created for computational or
evaluative purposes; a game is created for edunadttr entertainment purposes.(There is a middle
ground where training simulations blend into edwceatl games.) Accuracy is the sine qua non of
simulations; clarity the sine qua non of gamesindugation bears the same relationship to a game tha
a technical drawing bears to a painting. A gameotsmerely a small simulation lacking the degree of
detail that a simulation possesses; a game ddi@giuppresses detail to accentuate the broader
message that the designer wishes to present. Vtseneulation is detailed a game is stylized.

Consider, for example, the differences betweeightfsimulator program for a personal computer and
the coin op game RED BARON?". Both programs condbfing an airplane; both operate on
microcomputer systems. The flight simulator demi@tes many of the technical aspects of flying:
stalls, rolls, and spins, for example RED BARON hage of these. Indeed, the aircraft that the playe
files in RED BARON is quite unrealistic. It canrmg stalled, rolled, spun, or dived into the ground.
When the stick is released it automatically rigtgslf. It is incorrect to conclude from these
observations that RED BARON is inferior to the fligsimulator. RED BARON is not a game about
realistic flying; it is a game about flying and stiog and avoiding being shot. The inclusion of
technical details of flying would distract most ygas from the other aspects of the game. The
designers of RED BARON quite correctly stripped mahnical details of flight to focus the player's
attention on the combat aspects of the game. Téenak of these technical details from RED BARON
IS not a liability but an asset, for it providesdis to the game. Their absence from a flight sitoula
would be a liability.

Subset of Reality

The last term | use is “subset of reality.” Oneexsf this term (“subset”) is easily justified.e@tly,

no game could include all of reality without beirglity itself; thus, a game must be at most aetubs
of reality. The choice of matter in the subsehis means of providing focus to the game. A game tha
represents too large a subset of reality defieplidnger's comprehension and becomes almost
indistinguishable from life itself, robbing the garaf one of its most appealing factors, its focus.



Summary of Representation

A game creates a subjective and deliberately sfieglrepresentation of emotional reality. A game is
not an objectively accurate representation of tgadbjective accuracy is only necessary to thermixt
required to support the player's fantasy. The playantasy is the key agent in making the game
psychologically realtop

INTERACTION

Some media for representing reality are staticaildjing or sculpture depicts a snapshot of reality
frozen in time. Some media are dynamic; they shiesange with time. Movies, music, and dance are
dynamic in this way. They are able to representti@nging aspect of reality more richly. But thesino
fascinating thing about reality is not that itas,even that it changes, bdubw it changes, the intricate
webwork of cause and effect by which all thingsterd together. The only way to properly represent
this webwork is to allow the audience to exploseniboks and crannies to let them generate caudes an
observe effects. Thus, the highest and most comfdetn of representation is interactive
representation. Games provide this interactive efégpand it is a crucial factor in their appeal.

Games versus Puzzles

One way to understand the nature of the interaefiement of games is to contrast games with puzzles
and other non interactive challenges. Compare pdpgicube puzzle with playing a game of tic tac toe
Compare the sport of high jumping with the gameasketball. In each comparison the two activities
provide similar challenges to the player. The ki#fgdence that makes one activity a game and the
other activity not a game is the interactive elem&rtube puzzle does not actively respond to the
human's moves; a high jump pole does not reatietguimper's efforts. In both tic tac toe and
basketball the opposing players acknowledge ammbrekto the player's actions.

The difference between games and puzzles hastéitde with the mechanics of the situation; we can
easily turn many puzzles and athletic challengesgames and vice versa. For example, chess, a
game, has spawned a whole class of puzzles, thgaend problems. Games can include puzzles as
subsets, and many do. Most of the time the puzzies minor component of the overall game, for a
game that puts most of its challenge value on dedupuzzles will rapidly lose its challenge onoe th
puzzles have been solved.

Games versus Stories

Another way to illustrate the role of interacti@to compare games with stories. A story is a ctitla

of facts in time sequenced order that suggest secand effect relationship. Frequently, the facts
presented are deliberately fictitious, becausdabis of a story are intrinsically unimportant. éedi,

the entire concept of fiction (“an untruth thahist a lie”) only makes sense when one realizesthigat
facts presented in the fiction are themselves uartapt. The cause and effect relationships sugdeste
by the sequence of facts are the important patteostory. For example, we care not whether Luke
Skywalker and the Death Star really existed. We theatvLuke Skywalker was good and pure, and that
the Death Star was evil, and that Luke Skywalketrdged the Death Star. The cause and effect
relationship suggested by the story was that geedcomes evil. Thus, a story is a vehicle for
representing reality, not through its facts persg through the cause and effect relationships
suggested by the sequence of facts.

Games also attempt to represent reality. The éifilee between the two is that a story presentsatis f
in an immutable sequence, while a game presen@naling tree of sequences and allows the player
to create his own story by making choices at eaahdt point. The audience of a story must infer



causal relationships from a single sequence o$f#loe player of a game is encouraged to explore
alternatives, contrapositives, and inversions. Jdmae player is free to explore the causal relalipns
from many different angles.

A Story A Game
Indeed, the player expects to play
the game many times, trying different strategiehdane. A story is meant to be experienced orise; i
representational value decreases with subsequeliings because it presents no new information. A
game's representational value increases with daging until the player has explored a represeveati
subset of all of the branches in the game net.

This does not mean that games are better thaestéithough stories trace only a single sequefice o
causal development, they do so with greater intyigand detail than games. Detall is crucial to the
creative success of a story, for it provides tixéute, the feel of reality that makes a story coltimme

The story writer unleashes a mighty swirling totrefifacts that sweeps the audience to its preusssti
conclusion. The game designer creates a compl&ornkedf paths cunningly crafted to show the
player all possible facets of a single truth. lis tlespect, a story is like a statuette where aegarhke

a jewel. The statuette's value arises from thenése of detail and intricacy of construction. A gkviby
contrast, has no detail; its faces must be abdplsteooth. The jewel's value arises from its apiid
refract light into many different angles. A statees meant to be stationary; a jewel is meaneto b
moved. So too, is a stosfaticwhere a game dynamic

Stories enjoy a particular advantage over the atigeneration of computer games: the element of
surprise. A good story boasts an array of intemggtiot twists. The storyteller leads us into adet
expectations and then cleverly inserts a new fabtrcreates a disjunction, a new and dramatically
different situation. This process can be repeatadymimes during the course of the story. Among
computer games, only adventures provide this elewfesurprise. Unfortunately, the surprise can only
be created by limiting the player's freedom of@tso as to guarantee that the player will encounte
the surprise under the proper circumstances. Aftehile, all adventures begin to smell like pringos
paths. The really exciting possibility offered lyngputer games is the prospect of formulating a plot
twist in response to the player's actions, instdaderely dragging him down a pre-ordained primrose
path. However, the ability to formulate surprisguiees an ability to analyze the player's actions,
deduce his expectations, and generate a beliephdilawvist that confutes his expectations without
frustrating him. Artificial intelligence that adveed has yet to be created.

Games versus Toys
Games lie between stories and toys on a scale wipolability. Stories do not permit the audiencg an



opportunity to control the sequence of facts presserGames allow the player to manipulate some of
the facts of the fantasy, but the rules governinggfantasy remain fixed. Toys are much looseridlge
user is free to manipulate it in any manner thalitest his fancy. The storyteller has direct creativ
control over his audience's experience; the garsger has indirect control; the toymaker has atmos
none.

Significance of Interaction

Interaction is important for several reasons. Fitshjects a social or interpersonal element it
event. It transforms the challenge of the game fac@chnical one to an interpersonal one. Solving a
cube puzzle is a strictly technical operation; pigychess is an interpersonal operation. In thenéoy
one plays against the logic of the situation; im lditer, one uses the logic of the situation &ypl
against the opponent.

Second, interaction transforms the nature of tlal@hge from a passive challenge to an active
challenge. A puzzle will always present the playegh exactly the same challenge. But a game
opponent reacts to player's actions, and preséfdsetit challenges in each game. This differeres h
major emotional significance. The person solvirgphzzle must somehow divine, guess, deduce,
master, or discover the key trick built into thezple by the designer. Emotionally, the puzzle playe
working against the puzzle or its designer to urnitgssecret. Once the secret is known, the puszle
no longer interesting. The game-player, by contfases different challenges each time she plags th
game. Where a puzzle is dead a game is alive;ldlyerpmust create her solution to the game in a
manner best suited to her own personality andahlaér opponent. The key distinction between a
game and a puzzle is the difference between cgegtinr own solution and discovering the designer's
solution. A game acknowledges the player's existemdl reacts to the player's personality; a puzzle
lies down like a dead fish.

Computer games seldom provide a human opponentsatitey lack the social element that other
games offer. They can, however, present an illupergonality against which the player must work.
This is one of the most exciting and least develgmatentials of the computer as a game technology.
And regardless of the computer's success or fanusgnthesizing a social element, the computer can
readily make the game a highly interactive exp&edior the player. It can react to the player's esov
with speed and thoroughness.

Nature of Interaction

Interactiveness is not a binary quantity; it isoatthuous quantity with a range of values. Puzhkesge
little or no interactiveness, while games have niateractiveness. This suggests that interactiverses
an index of “gaminess”. Some games, such as blelckjag, or PONG provide very little interaction
between the players. Although the players may washteract, the games provide very limited modes
of interaction (binary decision to stand or hifpming, and twisting paddle). The games do not allow
players to invest much of themselves into the mayp react in a rich way to their opponents. @the
games, such as bridge, football, and LEGIONNAIRBdémark of Avalon Hill Game Co.) allow a far
richer interaction between players. Players capmeawith each other at a variety of levels. Thstfi
group of games is generally acknowledged to be dilile the second group of games is generally
regarded as more interesting. What is importantiati®e modes of interaction is not their mechanical
quality but their emotional significance. PONGnsipid because | can't express much of my
personality through the medium of a bouncing l1idge is better because it includes within its
interaction elements of teamwork, deception, arapeaation. | can better imprint my personalitytgai
onto a game of bridge. Thus, degree of interagironides a useful index of “gamines3dp



CONFLICT

A third element appearing in all games is confl@bnflict arises naturally from the interactionain
game. The player is actively pursuing some goast&ibes prevent him from easily achieving this
goal. If the obstacles are passive or static, tladl@nge is a puzzle or athletic challenge. If they
active or dynamic, if they purposefully respondtte player, the challenge is a game. However, @ctiv
responsive, purposeful obstacles require an igaili agent. If that intelligent agent actively edthe
player's attempts to reach his goals, conflict betwthe player and the agent is inevitable. Thus,
conflict is fundamental to all games.

Games without conflict?

Some people shrink' from this aspect of games.rAlbr of attempts have been made to design “nice”
games cleansed of conflict. Such games emphasopecative efforts rather than conflict. They have
not been successful commercially; this suggestdémapeople enjoy them.

More importantly, these games are failures bectheseare not games in the first place. Conflict can
only be avoided by eliminating the active respadiesine player's actions. Without active response,
there can be no interaction. Thus, expunging atrfiom a game inevitably destroys the game.

While it is impossible to eliminate conflict fromgame without destroying the game, it is possible t
include cooperative elements by shifting the cahfiMembers of a team can cooperate with each other
in the team's conflict with another agent. Thiseothgent could be another team, an individual hyman
or a computer simulated player. In all cases, pioaent must be perceivable as endowed with a
persona. Without at least the illusion of purpoksfaction to the player's actions, the game cellap

This “blood and guts” view of conflict in gamesr&nforced by the social context in which they are
often played. Our real world conflicts are alwaydirect, diffused over time, and tightly regulated.
Moreover, they all too frequently lack resolutidor, seldom does one achieve an outright victorghan
conflicts of daily life. Local successes, yes, that struggle continues without clear resolutioncd&ese
games are subjective representations of the reddiwbey focus our attention on a particular aspéc
the world by accentuating that aspect. Confliggames thus tends to be (but need not always be)
accentuated to its most direct and intense forremae. Violence is not essential or fundamental to
games. It is common in games because it is the olmsbus and natural expression for conflict.

Summary of Conflict

Conflict is an intrinsic element of all games. dincbe direct or indirect, violent or nonviolent} s
always present in every gantep

SAFETY

Conflict implies danger; danger means risk of hamarm is undesirable. Therefore, a game is an
artifice for providing the psychological experieaad conflict and danger while excluding their
physical realizations. In short, a game is a safg W experience reality. More accurately, the ltesaf

a game are always less harsh than the situatierngatime models. A player can blast the monsters all
day long and risk only her quarter. She can amags financial empires and lose them in an hour
without risking her piggy bank. She can lead gegaties into desperate battles on which hang tlee fat
of nations, all without shedding a drop of bloadalworld of relentless cause and effect, of tragic
linkages and inevitable consequences, the disagsntof actions from consequences is a compelling
feature of games.

This is not to imply that games are devoid of cougaces. The penalties for losing a game can
sometimes be a significant deterrent to game plasing to another person always entails some lbss o
dignity. This may be an attraction of computer ganmere is less shame in losing to a computer. The



loser can keep coming back for more defeats withamimhg face. Moreover, true victory the total
destruction of the computer's forces, is acknowdeldg be impossible in most such games; this furthe
lessens the shame of defeat.

A second penalty for losing is the less of any meMthat might have been gained by winning. In almos
all games the reward penalty structure is posiiiv&t is, the loser is not punished for losing, the
winner is rewarded for winning. The loser's onlgdas any investment that he made to enter the game
such as a bet or entry fee. This investment isllysuery small, and may rightly be regarded as a
recreational fee for the services associated Wehatiministration of the game rather than a perfaity

all potential losers.

Gambling presents us with some difficult problerated to the issue of the safety of games.
Gamblers risk money or goods on the outcome ohdama or near random process. Losers forfeit their
bets and winners reap a large reward. Hence, gaghpiesents a real financial risk to the player.
However, two extenuating circumstances interveingt, the recreational gambler risks very little
money; second, some gamblers deny to themselvéawiseof chance. They indulge in the fantasy of
control. The proper intonation in the shake ofdiee, the correct twist on the handle of the slot
machine these things make the difference, or sptélethemselves. Thus, recreational gambling,
while somewhat deviant from the mainline of gameeypig, probably deserves inclusion in the fold of
games. Serious gambling, however, involving latgas of money expended more for anticipated
financial gain than for recreation, lies on thedmle of the gray zone.

A special form of gambling, deserving special cdasation here, is poker. Poker is a game of blgffin
the key to success in the game lies in convincowg ywpponent that you have better or worse cards
than you really have. Because money is at stakepltlyer experiences stresses that strain hisyatali
deceive his opponents. Thus, the risk of gambbBngere outcome of other games, is an intrinsic part
of the structure of poker. This unique aspect ddgpanerits special consideration. | would not Fasit
to classify poker as a game.

Summary of Safety

Games provide safe ways to experience reality. iSbeases abound, but the central principle remains
games are safe. In this chapter | have preserdeta characteristics that defines what | meathby
word “game”. For the most part, | have emphasibedcharacteristics intrinsic to the games
themselves rather than the motivations of the pfay®&uch separation of game from player is aréfici
and misleading, for neither exists without the athethe next chapter, | turn to look at the plsyef
games and their motivations.



Why Do People Play Games ?
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Summary

MOTIVATION VERSUS SELECTION

Game Play
Sensory Gratification

INDIVIDUAL TASTES

Game-playing requires two components: a game arayamp The game designer works to produce a
game, and so her immediate preoccupation is wélg#me itself. Yet, her final goal is to educate,
entertain, or edify the game-player; hence, thedwpiayer is the proper primary concern of the game
designer. Why do people play games? What motithtsa? What makes games fun? The answers to
these questions are crucial to good game design.

One way to address the question of the purposaragg is to inquire into their

| history. Games now are too varied, too intricaie,ihvolved, to indicate a single

~ clear function. Perhaps their fundamental natureldvbe more evident in their
earliest incarnations. How far back must we goM@NOPOLY, created during
the Depression? No, card games were played lorayd#fat. Indeed, the
discoverers of King Tutankhamen’s tomb found amittregwealth there a wooden
surface with regular divisions that appears todmessort of boardgame. But even
archaeology does not take us far enough back. iviske to get back to the beginnings of games, we
must go beyond the realm of the archaeologist atwdthe realm of the paleontologist. We must reach
not thousands but millions of years into the padind the earliest games, for games predate st ju
history but all of mankind. They are not a humaremtion.

Fortunately, direct recourse to paleontology isagassary. A trip to the zoo will suffice. There fivel
two lion cubs wrestling near their mother. Theywgrand claw at each other. They bite and kick. One
cub wanders off and notices a butterfly. It crocimethe grass, creeps ever so slowly toward gsadn
prey, then raises its haunches, wiggles them, andges. We laugh at the comedy; we say that the
cubs are playing a game, that they are havingdnd,that they are such fun-loving, carefree creatur

We are right on the first count: these cubs doedd&ppear to be playing a kind of game. We can
certainly see in their behavior all four of the damental game attributes described in Chapter 1:
representation, interaction, conflict, and saféfg. may be right on the second count; who knows if
lions can have fun? But we are dead wrong on tteclaunt. These cubs are not carefree. They do not
indulge in games to while away the years of thebhmod. These games are deadly serious business.
They are studying the skills of hunting, the skdfssurvival. They are learning how to approachrthe
prey without being seen, how to pounce, and hograpple with and dispatch prey without being
injured. They are learning by doing, but in a sa#g. Better to make mistakes with butterfly and
sibling than with the horns of the wildebeest.



Games are thus the most ancient and time-honotedledor education. They are the original
educational technology, the natural one, havingived the seal of approval of natural selection. We
don’t see mother lions lecturing cubs at the chadkt; we don’t see senior lions writing their mersoi
for posterity. In light of this, the question, "Cgames have educational value?" becomes absusd. It
not games but schools that are the newfangledmadtie untested fad, the violator of tradition. @am
playing is a vital educational function for any @iere capable of learning.

The incidence of game-playing in animals is itgedtructive. Game-playing has been observed only in
mammals and birds. The phylogenetically earlieemsdfish, insects, amphibians, and reptiles) have
not been shown to engage in game-playing. fwmal Play Behavigby Robert Fagen, Oxford
University Press.) Game play seems to be assoamatkdhat quality which we have clumsily
attempted to measure with brain size, intelligeacel ability to learn. This correspondence caneot b
attributed to accident; clearly game play is anantgnt component in the development of many
creatures.

We commonly associate the playing of games witldodm. Indeed, "play" as an activity is considered
to be the almost exclusive preserve of childred,tae term is applied to adults either disparagirog!
jocularly. Children are expected to play games bgeave recognize (perhaps unconsciously) the
fundamental utility of games as an educational. tdsichildren grow up, cultural pressures change an
they are encouraged to devote less time to thengaf games so that they can devote themselves to
more serious activities.

| claim that the fundamental motivation for all gaaplaying is to learn. This is the original motieat

for game-playing, and surely retains much of itpamiance. This claim does not conflict with my athe
primary assertion that computer games constitmewaart form. Consider, for example, humans and
food. The fundamental motivation to eat food islihse desire for nourishment, yet this has not
prevented us from embellishing this fundamentavagtwith all manner of elaborate and non-
nourishing customs, rituals, seasonings, and dasid do not mean to imply that food is an anrfor
only that we humans can take an activity far beyitmgrime cause without denying that prime cause.

I must qualify my claim that the fundamental motiga for all game-play is to learn. First, the
educational motivation may not be conscious. Indéeday well take the form of a vague predilection
to play games. The fact that this motivation maybeonscious does not lessen its import; indeed, th
fact would lend credence to the assertion thahiegris a truly fundamental motivation.

Second, there are many other motivations to playsgathat have little to do with learning, and in
some cases these secondary motivations may asseatergocal importance than the ancestral
motivation to learn. These other motivations inelutntasy/exploration, nose-thumbing, proving
oneself, social lubrication, exercise, and neectéinowledgment. | shall examine each in taop.

Fantasy/Exploration

A very important motivation to play games is fagt&dgdfillment. Like a movie, a book, or music, a
game can transport the player away from the tawanyd that oppresses him and create a fantasy
world in which he can forget his problems. Gamespatentially superior to the traditional means of
escape (movies, books, music) because they aieipatbory. Instead of merely watching a movie,
reading a book, or listening to music, the plageadtively involved in the game. Indeed, the player
drives the game, controls it in a way that is ginipossible with the passive fantasies. This need t
escape, to fantasize is certainly an importantwvaaon.

Fantasy fulfillment frequently takes the form ofisyolic exploration. There’s a big world out there,
full of exciting things, people, and places, yetsinaf us are confined to a world ,of asphalt, ptast



and paper. Many art forms attempt to transporatigience into a different world, to present
experiences or feelings not often known in the yd&y world.

Consider, for example, the success of Disneylahi place is undoubtedly the most successful of its
genre. Such parks are often called "amusement'parkKgheme parks.” These terms are misleading,
for the success of Disneyland cannot be attribatgely to its amusements and diversions. These
elements are technically excellent, but other ammese parks sport technically excellent rides. The
success of Disneyland can be summed up in one viartasy. Disneyland creates and supports an
aura of fantasy, a context of make-believe thatneates all of the activities within the park. Withi
moments of entering the park, the visitor feels filae is in a different world. Fanatic attention t
detail in signposts, walls, windows, even raililngs created an environment that encourages
suspension of disbelief.

Fantasy is an important component of human plag.dtitical to our recreation, our art and our gam
Nose-Thumbing

A common function of games is to provide a meansvefcoming social restrictions, at least in
fantasy. Many games place the player in a rolewioaild not be socially acceptable in real life,lsas

a pirate or a thief. An excellent (albeit extreragample of this is the game CRUSH, CRUMBLE,
AND CHOMP by Automated Simulations. In this game fhayer is cast as a 1950’s-vintage monster
going on a rampage through his favorite city. Hergis on police cars, crushes buildings, swats
helicopters, and creates general mayhem. The bakaws a monster about to attack an IRS building
as terrified citizens flee. This represents aneswtr case of anti-social behavior made acceptahtieeby
safety of the game.

Sometimes the player’s role is itself socially quteble, but the actions taken are discouragedain re
life. MONOPOLY encourages players to engage in vihat~ederal Trade Commission delicately calls
"predatory trade practices.”" Wargames encouragerddo start and win wars. Some games address
sexual matters, allowing players to indulge in mbkkeve behavior that they could never exhibit in
the real world.

The most telling example of this nose-thumbing mmeenon lies in the arcade games. These games
emphasize violence, and lots of it. The themersat universal in arcades: destroy somebody. The
coup de grace is not delivered discreetly or eldgadn the contrary, the victim is dispatched wile
most colorful animated explosion possible. LikeaanSPeckinpah movie, the violence is the whole
point and purpose of the enterprise. Yet, evenepander to these distasteful emotions, we delicate
mask them in less offensive garb. We never, nebltecate human beings; instead, we vaporize ugly
space monsters. The monsters have perpetratedabomes interstellar crime, so the player is cast as
the defender, the protector, or the avenger. The aoften presented that the game representsea ti
of extreme crisis ("THE FATE OF HUMANITY IS AT STAK!!!"). This heightens the player’s sense
of urgency; it also conveniently justifies the w§@xtreme violence, thereby allowing the player to
have violence without guilt. The player can thunmbriose at social strictures and engage in violence
and mass murder without risking censure. The gaoddges a safe way to thumb one’s ngze.

Proving Oneself

Another function of games is as a means of dematisgy prowess. All games support this motivation
to a greater or lesser degree. Many game-playingramities sponsor tournaments or player ratings.
Arcade games support this function by recordingdieglaying the initials of the top-scoring players
There are also players who carry this to extrefiesir prime goal is not merely to win, but to beat
somebody, preferably somebody worth beating. Chassan unusually high concentration of such
sharks; so do wargames. A common question askeagdainvargame is "Are you playing for blood or



for fun?" Such players normally prefer games tiiatatheir skill to be properly brought to bear, so
they tend towards games in which chance plays amalrrole.

Despite this concentration of such players in dededogic games, almost all games have sharks
preying on the playful players. When a shark playserious rewards (e.g., social dominance) and
-takes serious risks of failure, the crucial elet#drsafety is eliminated from the game, and thega
ceases to be a game; it becomes a conflict.

Inasmuch as all games have the potential for bglanged in an overly competitive way, some people
who are especially sensitive to the social riskgashe-as-conflict refuse to play games, for theypako
perceive the games to be safe. If they do play, pinefer to play games of pure chance, not so ntmch
disable or discourage the shark as to create atisituin which winning is patently unrelated to
prowess. If winning is arbitrary, social risk isneinated and safety is restored.

It is impossible to design a game that is unaligra#ife (i.e., invulnerable to sharks) without mtisg

to pure chance as the sole determinant of victbtige game in any way allows individual prowess to
affect the outcome, then the outcome is perceivable reflection of individual prowess. In most
games, safety from social risk is conferred ontoghme by the attitudes of the players, the willegs
to say,"It's only a game."Top

Social Lubrication

Games are frequently used (especially by adultspesil lubricants. The game itself is of minor
importance to the players; its real significancesigunction as a focus around which an evening of
socializing will be built. Card games and sometligbard games serve this function. An excellent
example of such a social lubricant game is a gatitieing a large plastic gameboard about four feet
square that is marked with colored spots. On e&feps turn, a random process is used to determine
which of four appendages (arms or legs) is to bequ on which spot on the board. As the players
contort to fulfill the game requirements, they inally make physical contact with each other in
innocent and foolishly humorous ways. Social inteoa is thereby fosteredop

Exercise

Exercise is another common motivation to play gambe exercise can be mental or physical or some
combination of both; in either event, the gameni®atertaining way to stay in shape. Some players
like to exercise their cognitive skills, while otegrefer the use of intuition. Some players preder
exercise their athletic skills. Furthermore, playeeed to exercise their skills at an appropratell A
chess player will get very little exercise out afjame of tic-tac-toe. Similarly, a person who fiids
tac-toe challenging will get little useful exercizat of chess. These preferences sort playersnout a
route them to the different games availainte.

Need for Acknowledgment

We all need to be acknowledged, to be recognizeattgr people. The acknowledgment we crave is
not merely an acknowledgment of our existencepbour personalities. For example, when we meet a
casual acquaintance, we usually get a perfuncitkygavledgment ("Hello there, Jones.") We are more
gratified when the greeting in some way acknowlsdggeas individuals with special personalities and
problems ("Hello there, Jones; is that knee stithiering you?")

The popularity of pets provide another examplenefrieed for acknowledgment. Why on earth do we
keep in our homes animals that require food, vedeyi attention, and sanitary maintenance? Because
they acknowledge us. We can interact with petstalfeto them, play with them, and emote with them.
A dog is an especially responsive creature; itread our facial expressions and interpret our tdne
voice. A smile will trigger tall-wagging; a kind we will precipitate jumping, licking, barking, oose



other expression of affection. Goldfish, by cortirasither appreciate nor express emotion. Thuex) ev
though goldfish are much easier to care for, meepfe prefer dogs as pets. People value
acknowledgment enough to expend the effort to abtai

This is one reason why interaction is so importara game; it allows the two players to acknowledge
each other. A truly excellent game allows us torintpa greater portion of our personalities into ou
game-playing. Such a game allows me to play inatvat only | could have played it. My opponent
must look beyond the playing pieces and acknowledgeleverness, my rashness, my deviousness,
my entire personality. When such a game ends, mgrmgnt and | know each other better than we did
before we sat down to play.

Summary

Many factors play a role in motivating a persompl@y a game. The original (and almost instinctive)
motivation is to learn, but other motivations cotndear as welltop

MOTIVATION VERSUS SELECTION

We must be careful to distinguish between factoas motivate people to play games in the first@lac
and factors that allow people to choose betweeregam other words, the answer to the question,
"Why do people play games?" can be quite diffefemh the answer to the question, "What makes one
game more fun than another?" Some factors motavgierson to play games; other factors help that
person select a particular game. For example, sggsatification is such a selection factor. A gay

who has decided to play a particular type of gantigonefer a game with excellent graphics over
games with poor graphics; yet the graphics alorlenei motivate many people to play games.
Motivating factors get people to approach gamegemeral; enjoyment factors help them make their
choice of particular games.

Distinguishing motivation from enjoyment is not tamount to denying correlation’s between
motivating factors and enjoyment factors. Cleaatyy game that does not deliver the experiences
implied by the motivating factor will not be enjalelrhus, some (but not all) motivating factors will
also be used as enjoyment factors. If a playerosvated to play a game for mental exercise, that
player will probably prefer those games that offetter mental exercise than do other games. A game
cannot be fun if its factors do not satisfy the inaiions of the player. Two enjoyment factors thied

not in themselves motivational are game play anda® gratificationTop

Game Play

Game play is a crucial element in any skill-andescgame. This term has been used for some years,
but no clear consensus has arisen as to its medfwegyone agrees that good game play is essémtial
the success of a game, and that game play haslsamét do with the quality of the player’s
interaction with the game. Beyond that, nuancesedining are as numerous as users of the phrase.
The term is losing descriptive value because adntbiguity. | therefore present here a more precise
more limited, and (I hope) more useful meaningttierterm "game play". | suggest that this elusive
trait is derived from the combination of pace andrative effort required by the game. Games like
TEMPEST have a demonic pace, while games like BAAAUNE have a far more deliberate pace.
Despite this difference, both games have good gaaye for the pace is appropriate to the cognitive
demands of the game. TEMPEST requires far lessipigrand conceptualization than
BATTLEZONE; the demands on the player are simpl& direct, albeit at a fast pace. BATTLEZONE
requires considerably greater cognitive effort fritv@ player, but at a slower pace. Thus, both games
have roughly equivalent game play even though tasxe very different paces. Pace and cognitive
effort combine to yield game plagop



Sensory Gratification

Sensory gratification is another important enjoytrfantor. Good graphics, color, animation, and
sound are all valued by game players. They suppertantasy of the game by providing sensory
"proof" of the game’s reality. We see a relatednameenon in the movies: special effects. Some of the
newer movies have excited great interest becauseaxcellent special effects they utilize. These
movies have placed us in the thick of space batdéesis meet strange and wonderful creatures, and
taken us to faraway places. The things we seedoakal that we believe the fantasy; we know
(subjectively) that the fantasy is real. Similapgesses can be applied to games. Special effects,
graphics, sound, animation-these factors all hlfindjuish a good game from a bad game. We must
not confuse their role, however; sensory gratifarats a crucial support function, not a centrattee.
Sensory texture enhances the impact of the famtasged by the game or movie, but wonderful
graphics or sound do not by themselves make thduptoA movie without a believable or enjoyable
fantasy is just a collection of pretty picturegjaane without an entertaining fantasy is just aeatibn

of interactive pretty pictureSop

INDIVIDUAL TASTES

So far | have discussed motivational and enjoyrfetors as if they were absolute quantities whose
significance is independent of the individual play&uch is not the case; the response to a givere ga
depends heavily on the personality of the prospegiiayer. How are we to deal with the personality
differences that dominate the individual's respdosgames?

One academic solution to this problem is to postulae existence of a very large number of
personality traits that determine the individuapense to a game. We next postulate a like nunfber o
game traits that, taken together, completely defiegpsychological profile of the game. Next, we
measure and catalog all of the personality trdieng given individual, presumably with an omnistie
"personalitometer”. Then we measure all the gaaitstof the game in question with an equally
powerful "gamometer". We then perform a matrix nplitation of personality traits against game
traits. Sometime before the sun enters its red gilaase, our monster computer returns a number
telling us how much that person will enjoy that gam

This approach will for the moment remain a gedardgmeriment. We must devise simpler, admittedly
less reliable means of coping with individual diffleces. One alternative route is to observe and
catalog groups of game-players, and identify theg#aits valued by these groups. This method is
made difficult by the youth of the computer gamduisiry. We can at this time identify only a few
broad, vague, and overlapping groups of playeif:akd-action enthusiasts, D&D enthusiasts, and
strategy gamers. There remain several other gapes typut they have not attracted so large a
following as to present us with a definable grofiplayers. The passage of time and further research
will certainly give us more information with whi¢h work.

Individual tastes in games are not static; as agmechanges so do the tastes. The following analogy
with music illustrates this point.

As children, we are all exposed to music in a wardé forms, but it has little impact on us becaose
tastes are poorly developed. We sing and dandenfdessongs, but a full appreciation of the emation
range of music eludes us. The power of music afises our ability to associate musical expressions
with emotions. It takes years to develop theseaatgons, and they are made in the context of our
experiences. For many in my generation, the fiegpdcontact with music came with rock 'n roll ie th
60’s. The pounding beat, simple themes, and shwatidns were easily grasped by our adolescent and
unsophisticated minds. We could understand thisanktoreover, the act of listening to and enjoying
this music was itself an educational experienceh&sange of our musical experience expanded, we
learned more complex components of the musicatéexand developed a wider range of associations.



Soon we were able to understand and appreciate motlgcal compositions previously inaccessible to
our untrained ears. Rock music changed to reflestmaturation; some of us stayed with rock. Others
moved to jazz, country, or folk. Like some othénsioved from rock to classical in a series of stage

As | moved along this evolutionary path, the lessohone stage enabled me to understand the materia
of the next stage. Other people followed their paths, exploring and learning the areas of musical
expression that most appealed to them. The comxmerience was that our musical tastes evolved, no
matter what direction we chose. Rock music wa$tbad base we all shared, the entry point or ,junk
out of which sprang many branches.

Just as rock 'n roll was the entry point into thala of music for an entire generation, so willlski
and-action games be the entry point into the woflgames for the whole population. Like early rock
'n roll, skill-and-action games have broad appaad] are easy to understand. As people become more
sophisticated with games, their tastes will evaleevn different branches. Like rock 'n roll, skita
action games will not go away; they will changedfect the evolving taste of the public. We cae se
this happening already. The early arcade gamesuare pussycats compared to the rip-snorting, fire-
breathing games of 1982. Had TEMPEST been relaasEal’7, it would have intimidated and

repelled players. Times change; people changd-&idl-action is here to stay and will always previd
an entry point for new players, but the public widit stand still. Many people will move on to exgelo
other areas of game-playing.

People play games for many reasons. In this chdgtare touched on a variety of these motivations.
readily admit that my treatment of the subject Bratt thin, speculative, and uncompelling. Peopte a
complex creatures; we will never fully understamenian motivations to play games. Yet me must
appreciate the importance of these motivationsaamelast try to understand them if we are to master
the art of computer game design.



A Taxonomy of Computer Games

Chapter Three

SKILL-AND-ACTION GAMES
Combat Games

Maze Games

Sports Games

Paddle Games

Race Games

Miscellaneous Games

STRATEGY GAMES

Adventures

D&D Games

Wargames

Games of Chance

Educational and Children’s Games
Interpersonal Games

CONCLUSIONS

T housands of computer games are commercially avaitaba variety of hardware configurations.
These games present a bewildering array of pr@gsemlany show close similarities. Most possess
some unique design feature. Given this large saofj@ames, we can learn a great deal about game
design by establishing a taxonomy of computer gafésxonomy would illuminate the common
factors that link families of games, while revegluritical differences between families and between
members of families. A well-constructed taxonomy wften suggest previously unexplored areas of
game design. Most important, a taxonomy revealeudyidg principles of game design. In another
field of study, Charles Darwin’s meticulous taxoreint work while on the Beagle led almost
inevitably to his development of the theory of exmn. While we cannot hope that taxonometric work
in computer game studies will be so spectaculadgpctive, it certainly seems worth the effort.

I will insist on an important qualification: | deoohclaim that the taxonomy | propose is the coroed,
nor will I accept the claim that any correct taxoryocan be formulated. A taxonomy is only a way of
organizing a large number of related objects. éf¢hwere some organizing agent, some underlying
process that created the group of objects, thecowl reasonably expect to be able to find a single
correct taxonomy embodying the central organizinggmple in its structure. For example, the wide
array of living creatures on this earth did nosary chance; this array is the product of natural
selection. Natural selection is a reasonable, @wtaedable, nonarbitrary process. Therefore, tlsere i
only one reasonable taxonomy for life on earth t&dx@enomy that embodies the principles of natural
selection. In the shape of an airplane we cantseprinciples of aerodynamics; so too in a taxonomy
of living creatures can we see the hand of naselgction.

Such is not the case with computer games. Theiélab young, the sample too small, for whatever
organizing principles there may be to have asséhiahselves. The games we now have are more the
product of happenstance than the inevitable reduliell-established forces. Without a wide array of
games there is little opportunity to choose betwgames; without choice there can be no natural
selection. It is therefore impossible for us toidea single, absolute taxonomy. Many taxonomies ar
admissible. Indeed, attempting to construct seatatnative taxonomies is a useful way to examine



the common traits of computer games. | am not doiteous; | shall be happy to propose just one
taxonomy. | divide computer games into two broa@garies: skill-and-action ("S&A") games
(emphasizing perceptual and motor skills) and efyagames (emphasizing cognitive effort). Each
major category has several subcategornigs.

SKILL-AND-ACTION GAMES

This is easily the largest and most popular clds®mputer games. Indeed, most people associate all
computer games with skill-and-action games. Aledicgames are S&A games and almost all games
for the ATARI 2600 are S&A games. This class of gars characterized by real-time play, heavy
emphasis on graphics and sound, and use of jogstickaddles rather than a keyboard. The primary
skills demanded of the player are hand-eye cootidmand fast reaction time.

I group skill-and-action games into six categor@snbat games, maze games, sports games, paddle
games, race games, and miscellaneous gawes.

Combat Games

Combat games all present a direct, violent conatbort. The human player must shoot and destroy the
bad guys controlled by the computer. The challeage position oneself properly to avoid beinghbyt

the enemy while shooting him. These games are irsetgipopular; they are Atari’s forte. There are
many variations on this theme, most arising fromatens on the geometry of the situation or the
weaponry of the opponents.

STAR RAIDERS and SPACEWAR can be compared on thases of geometry and weaponry. In both
games the player files through space in a rockptaid engages enemy spaceships in real-time cosmic
dogfights. STAR RAIDERS presents the conflict irsfiperson geometry (that is, the television screen
shows the same scene that the pilot would see. LEMWRR uses much the same weaponry and
mechanisms with one crucial difference: the geoynaftthe game is third-person rather than first-
person (that is, the player sees his own and lpsmmgnt’s spaceships from a distance.) The diffexenc

in result is obvious to anyone who has played lgatihes. The first-person game is more exciting and
compelling than the third-person game. Unfortunatéle first-person geometry is so technically

difficult to execute that it has been implementadaly a few games. Most games use third-person
geometry.

ASTEROIDS is a shoot-em-up game that uses the spaee environ that STAR RAIDERS uses. The
primary difference between the two games is imiiteire of the opposition. The enemy in
ASTEROIDS is not a small number of intelligent oppots armed with weapons identical to the
player’s; instead, the enemy is a large numbetugfid rocks armed only with their ability to
destructively collide with the player.




MISSILE COMMAND is another combat game with sevendéresting twists. First, the player must
defend not only himself but also his cities fronscending nuclear bombs. Second, the game is a
purely defensive game in that the player neveti@®pportunity to attack his enemy. Third, while
shots in other games are very rapid events, thetisigoprocess in this game is slower and takes tane
develop because the missiles must fly to theiretagrgefore detonating. Because the time between
firing and impact is so long, the player must gieshots with greater foresight and make use of
multiple explosions. Thus, although this is a séilld-action game, there are more strategic elements
involved than in many games of this category.




SRS

SPACE INVADERS (trademark of Taito America Cors )oine of the most successful combat games of
all time. It was one of the first smash hit games eontributed to the upsurge of popularity of
computer games that began in 1979. While STAR RARBEnd ASTEROIDS give the player great
mobility and MISSILE COMMAND gives him none, SPAGEVADERS gives the player limited
mobility in one dimension only. As in ASTEROIDSetplayer must face a multitude of rather stupid
opponents who can win by touching the player (lagygiin addition, as in STAR RAIDERS, the
monsters also shoot back. The monsters march lmacfogh across the screen, slowly descending
onto the player. As the player kills more and mmansters, they march faster and faster. This dghes
game a hypnotic accelerating tempo. SPACE INVADER&finitely a classic.

The success of SPACE INVADERS has spawned a wieoiessof copies and derivatives. There are a
large number of copies whose only goal was to aash the success of the original game. There are
also several genuine derivative games. For exar@A&AXIAN (trademark of Midway) is a simple
variation on SPACE INVADERS. Individual invadersagbeff and attack the player with more ferocity
than the docile monsters of the original game. CEE¥EDE; is also a derivative of SPACE

INVADERS,; it is different enough to be a new desigat the internal game structure is very simitar t
the original. The invaders have been grouped irgegamented centipede; their side-to-side motion is
bounded not by the edges of the screen but by mosts randomly scattered across the screen.
Numerous embellishments (spiders, fleas, and smuspiextend the game considerably. TEMPEST is a
three-dimensional first-person derivative of SPAGKADERS using vector graphics. The amount of
design attention that SPACE INVADERS has attracteadtribute to the game’s originality, appeal, and
durability.
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There are many, many other combat games. BATTLEZ@NERED BARON are two first-person
combat games utilizing vector displays. Other canglaanes include CAVERNS OF MARS, YAR’S
REVENGE, CROSSFIRE (trademark of On-Line Systems) BEFENDER (trademark of Williams).

You may wonder why so many combat games are smitar space. There are three reasons. First,
space is easy to depict and animate with a compatiethe designer need do is draw a blank screen
with a few white dots for stars. Second, space®issncumbered by the expectations of the players. A
designer encountering problems can always conooce super-duper zapper to solve any design
problems with the game and nobody can object thatinrealistic. Earthbound games constrain the
designer to look reality squarely in the eye---sadivesome burden for a "creative" mind. Thirdasp

is an intrinsically fantasy-laden environment teatourages suspension of disbelief because it is
unfamiliar to its audience.

Combat games have always been at the heart of cengaming. Players never seem to tire of them;
it appears that they will be around for a long tim&ome Top

Maze Games

The second subgrouping of S&A games is the setazfengames. PAC-MAN (trademark of Namco) is
the most successful of these, although maze garadatp PAC-MAN. The defining characteristic of
the maze games is the maze of paths through wiechlayer must move. Sometimes one or more bad
guys pursue the player through the maze. Some games (MAZE CRAZE for the ATARI 2600 is a
good example) specifically require that the play@ke his way to an exit. Other maze games require
that the player move through each part of the mMa@dGE 'EM is an early example of such a game.
In either case, the number, speed, and intelligehtiee pursuers then determines the pace and
difficulty of the game. PAC-MAN has a very carefjubalanced combination of these factors. The
pursuers are just slightly slower than the humayedl, their intelligence and number make up fas.thi
The overall pace of the game makes it difficulttfoe player to fully analyze the positions of thef
pieces in real time.



Any successful game is certain to attract copiagations, and derivatives, and PAC-MAN is no
exception. One of the first such games for the ATABme Computer System was the first edition of
JAWBREAKERS (trademark of On-Line Systems). Thisnganow removed from the market, clearly
demonstrates the difference between structuralggsand cosmetic changes. Structurally, it is
indistinguishable from PAC-MAN. The play of the gams almost identical to that of PAC-MAN.
Cosmetically, there are a number of differencespilwrsuers are faces rather than ghosts; the pkayer

a set of teeth rather than a head with mouth; thzens laid out differently; the sounds are différe

This game provides a good example of the methatscn be used to copy games while attempting to
minimize legal problems.

Another PAC-MAN derivative is MOUSKATTACK (trademanf On-Line Systems). This game
shows some structural changes relative to PAC-MAM player is again pursued through a maze by
four computer-controlled creatures, but the bassnario contains a number of embellishments. First,
merely passing through every point in the mazetsenough; some points, randomly chosen by the
computer, must be passed through twice. Secongbldlyer is allowed to fight back against the
pursuers in a very different way (setting mousetyaphe strategic and tactical effects of this
counterforce capability yield a game that playbeatifferently. Finally, there is a very interegfi
two-player game that allows both cooperative andpetitive strategies. In MOUSKATTACK we see
the basic structure of PAC-MAN with a number of @tlibhments and extensions that produce a
distinct game.

The appeal of maze games can be attributed tdehalmess with which they encapsulate the
branching structure that is a fundamental aspeali glames. The reader will remember from Chapter
One that a game has a tree structure with eaclelb@wint representing a decision made by the player
In a maze game, each branch point is neatly depimtean intersection in the maze, and the options
available to the player are visually presentechagtiths available at the intersection. Thus, &maz
game presents a clear visual representation dfrdreching structure of the game.

Even more fascinating is the looping structure jbdssvith maze games. A player can return to an
intersection in the maze many times. Yet, each timdoes so, the options he has take different
meanings because the other maze-inhabitants havedhmothe interim to a different pattern of
positions. In this way, a small number of displaygérsections can represent a huge number of
branch-points in the game-tree. The analogy witbraputer program, in which a small number of
program instructions, through looping and branchaam address a large number of specific cases, is
striking. Top

Sports Games

These games model popular sports games. They acbramisms derived from the early days of
computer game design when computer games had ntitydef their own. People without original
ideas for games fell back on the sports games d@gls)xaround which to design. This also served a
useful marketing purpose: why would a conservatimesumer buy a game with a title and subject
completely alien to his experience? Better to dfiien a game he is already familiar with. Thus we
have games based on basketball, football, bassbalter, tennis, boxing, and others. All of these
games take liberties with their subject matterdioieve playability. The most enjoyable aspectdef t
computer game have very little to do with the ggahe. This is fortunate, for a slavish attempt at
replication would have produced a poor computergga@@mly by substantially altering the original
games were the authors able to produce a decaghd&sen so, sports games remain the wallflowers
of computer gaming. | suspect that sports gamdsafilattract a great deal of design attentiorhan t



future. Now that computer games have an accepgadiiyg of their own, the need for recognizable
game titles has diminishethp

Paddle Games

| use the title "Paddle Games" to cover the PON&Udajames. PONG is certainly one of the most
successful and fertile of game designs, for itthasy grandchildren and great-grandchildren. The
central element of the game, that of interceptipgagectile with a paddle-controlled piece, hasrbee
used in endless variations. The original PONG ¢bitteo players in an electronic version of ping-pong
hence the name. BREAKOUT was a solitaire versian hquired the player to chip away at a wall
with the ball. The player received points for ebdlck destroyed. SUPERBREAKOUT introduced
variations on this theme with moving walls, extedlfy and other tricks. CIRCUS ATARI introduced
parabolic trajectories for the projectiles and mptex moving wall of balloons. WARLORDS; took
the genre even further; up to four players (oneaich corner) defend brick castles against a pilgect
bounced around the field by their shield-paddles.

In the above games, the player uses the ball a&apam to batter; in other paddle games the player
must only catch the ball, or many balls, rathenttiaflect it. AVALANCHE is one such game. In this
game, the player is at the bottom of the screendagd numbers of rocks are failing; each one rhast
caught with the player’s piece. The game becomés frantic as more and more rocks fall at a faster



and faster pace. Another game, CHICKEN, (trademé&fkynapse Software) expands on this theme by
replacing the rocks with eggs and making each amehton striking the ground, forcing the player-hen
to jump over it as she moves about.

The paddle game-system is a very simple one; ajtnddoubt that it has much development potential
remaining, | am hesitant to pronounce such a deralol system deadop

Race Games

Some computer games involve a straightforward felost of these games allow the player to move at
constant speed, but extract time penalties fourfaito skillfully negotiate an assortment of hazard
Thus, a player in the APX skiing game DOWNHILL masbid the trees and rocks; the player’s score
is based on his time to complete the course. MARRCER by Gebelli Software is a car-racing game
with oil slicks and obstacles. NIGHT DRIVER is a-tacing game featuring a first-person view of the
road. One problem with all of these games is they &re not true games but puzzles, for there is no
real interaction in a race between a player andpgonent. Indeed, it is difficult to identify the
opponent in these games.

A more involved variation on the race game is DO&ZB by Grey Chang. This is a true game, not a
puzzle. It presents a two-player competitive raameg with variable goals and asymmetric obstacles.
Each player has a dog; hydrants pop onto the sate@mdom locations; the players must race to be
the first to touch the hydrant, thereby claimingsttheir own. Players may not touch hydrants owned
by their opponents on pain of being temporarilyapgred. The game has many interesting twists and
turns without being overly complex; it demonstratest the race game can be a flexible vehicle of
game desigriop

Miscellaneous Games

My taxonomy is flawed; there exist a number of gaurttat do not fit into this taxonomy very well. The
first I will mention is DONKEY KONG, (trademark dfintendo) a game that looks vaguely like a race
game with intelligent obstacles. FROGGER (tradenwérk ) is another game that defies
classification in this taxonomy. It could perhapgsdalled a maze game with moving walls or obstacles
but the fit is poor. APPLE PANIC by Broderbund Sadte also defies my taxonomy. In some ways it
is like a maze game and in some ways it is a cognaie. The pace of the game is oddly slow. | don'’t
know what to call this game. The fact that thesaegmdo not fit my taxonomy does not bother me
overly much; | certainly don’t want to create acdt lvategories for individual games. | am content to
wait and see other developments before | createcagsgories or revise old on@sp

STRATEGY GAMES

Strategy games comprise the second broad classmgduter games. These games emphasize
cogitation rather than manipulation. | do not meamply that S&A games are devoid of strategic
content; some S&A games do indeed have a stragdgicent. The major distinguishing factor between
strategy games and S&A games is the emphasis aor stalis. All skill-and-action games require

some motor skills; strategy games do not. Indesal;trme play is rare in strategy games (this is
changing; LEGIONNAIRE from Avalon-HlIll is a notabteal-time strategy game). Strategy games
typically require more time to play than S&A gamBfategy games are nonexistent in the arcades;
they are rare on the ATARI 2600; they are almostwestvely restricted to personal computers. | divid
strategy games into six categories: Adventures, Rf@es, wargames, games of chance, educational
games, and interpersonal ganes.



Adventures

These games derive from one of the oldest comai@es, called "Adventure”. In these games the
adventurer must move through a complex world, acdatimg tools and booty adequate for
overcoming each obstacle, until finally the advestweaches the treasure or goal. Scott Adamsetteat
the first set of Adventures widely available forgmnal computers; his software house (Adventure
International) is built on those games. The ScairAs games are pure text adventures that run in a
small amount of memory, so they do not need disledr they are also readily transportable to
different machines. A short time later Ken and Rab®Villiams built On-Line Systems with THE
WIZARD AND THE PRINCESS (trademark of On-Line Sysi®), an adventure that presented
pictures of the scenes in which the adventurerddumself. The game itself was not particularly new
the innovation was primarily the use of graphicstiBfirms have expanded their lines with more
games using the systems they pioneered. Most sétlerivative games are structurally similar to the
originals, differing in detail, polish, and size.

The next variation on the adventure theme was it gdventure, of which there are several. TIME
ZONE by On-Line Systems is one of these. Theset gidventures use multiple diskettes to link
together a gigantic adventure. As the player salveguzzle in one environment he moves on to
another environment on another disk. The gamestareturally identical to earlier games; the only
difference is one of magnitude. They take many wexlplay to solve.

A new variation on the adventure game genre is DEINE (trademark of Infocom), a detective
adventure with a number of interesting twistshiésitage as an adventure is evident in its lack of
graphics and its use of an excellent sentence paisis adventure puts the player in the role of a
detective attempting to solve a murder. The ganpdaiged in a real-time mode that adds to the istere
and challenge of the game. The player searche®nweasure but for information with which to selv

the murder. This game shows the potential of tiveatdire system in that the same system can be used,
with the storyline and goals altered, to appea thfferent audience.

One of the most clever adventures ever done isafVdRobinett's ADVENTURE on the ATARI 2600.
This adventure follows the same basic format aaduentures, except that it uses absolutely no text
Instead, the user moves through a series of rooesepted in rather simple graphics. Although the
graphics and input schemes are radically differthet basic feel of the adventure system has been
successfully retained. SUPERMAN, HAUNTED HOUSE, &WLAHAD AND THE HOLY GRAIL

by Doug Crockford are all derivatives of this game.

Adventures are closer to puzzles than to gamedisssissed in Chapter One, puzzles are distinguished
from games by the static nature of the obstaclkey pinesent to the player. Adventures present atic
obstacles that, once cracked, no longer providdecigge to the player. It is true that some advesgur
push closer to being games by incorporating obessaglich as hungry dragons that in some way react
to the player. Nevertheless, they remain primanlyzlesTop

D&D Games

A completely independent thread of development cofreen the D&D style games. Fantasy role-
playing was created by Gary Gygax with Dungeonsradjons (trademark of TSR Hobbles), a
complex noncomputer game of exploration, coopemadad conflict set in a fairytale world of castles
dragons, sorcerers, and dwarves. in D&D, a groypayfers under the guidance of a "dungeonmaster”
sets out to gather treasure. The game is playddanminimum of hardware; players gather around a
table and use little more than a pad of paper.dilbgeonmaster applies the rules of the game steuctu
and referees the game. The dungeonmaster hasigutb@djudicate all events; this allows very



complex systems to be created without the frustnatof complex rules. The atmosphere is quite loose
and informal. For these reasons, D&D has beconmmpalpr game, with endless variations and
derivatives.

D&D first appeared in the mid-70’s; it didn't takeng for people to realize that it had two serious
limitations. First, the game needed a group ofg@lsynd a dungeonmaster, so it was impossible to
play the game solitaire. Second, the game coulce8omas become tedious when it required lengthy
computations and throwing of dice. Many people gaired that these problems could be solved with
a microcomputer. The first company to make a D&jestomputer game available was Automated
Simulations. Their TEMPLE OF APSHAI program hasrbgery successful. They also market a
number of other D&D-style games.

So far, however, few games have been marketedrthatcapture the spirit of D&D. There are several
reasons for this. First, most D&D-players are yoand don’t have the money for such packages.
Second, the adventure games have slowly absorbey ofidhe ideas of the D&D games. There was a
time when we could easily distinguish an adventtom a D&D game with several factors.Adventures
were pure text games, while D&D games used sonEhgra Adventures were puzzles; D&D games
were true games. Adventures were by and large otamti while D&D games tended to be quite
violent. Lately, we have seen adventures takinghany of the traits of D&D games, so that it is now
harder to tell the difference between them.

An ideal example of this phenomenon is ALI BABA ANIHME FORTY THIEVES (trademark of

Quality Software), a game with the basic elemehtsoth adventures and D&D games. The player
must search through a large maze to find and resquimcess, but on the way he must fight monsters
and thieves. The player, as Ali Baba, possessasmarcharacteristics (dexterity, speed, etc.)dhat
reminiscent of a D&D game, but he must exploreniaze as in an adventure. For these reasons, | feel
that this game cannot be classified as either aardadre or a D&D game, but rather is a solid exampl
of the merging of these two genres into a new addgmmes, the fantasy role-playing ("FRP") games.
This suggests that we will see more such games ioamglthe "search and discover” aspects of
adventure games with the "defeat opponents” aspé&i&D gamesTop

Wargames

A third class of strategy games is provided bytlaegames. Noncomputer wargames as a gaming form
have a long heritage. Commercial wargaming goeth@lvay back to the 1880’s with an American
wargame design using wooden blocks. The BritisteHang had a dedicated group of wargamers using
miniature models of soldiers and very complex ruldgir games, called miniatures games, have
grown in popularity and are now played in the UBAt the largest segment of wargamers in recent
years has been the boardgamers. This hobby wadddun the late 1950’s by Charles Roberts, who
founded the Avalon-Hill Game Company and creategh slassic games of the 60’s as BLITZKRIEG,
WATERLOO, and AFRIKA KORPS (all trademarks of theaton-Hill Game Company). During the
1970’s a new company, Simulations Publications,, litmcned board wargaming into the largest
segment of wargaming.

Wargames are easily the most complex and demawndiaitjgames available to the public. Their rules
books read like contracts for corporate mergerstheid playing times often exceed three hours.
Wargames have therefore proven to be very diffimimplement on the computer; we have,
nevertheless, seen entries.

The computer wargames available now fall into twatidict groups. The first group is composed of
direct conversions of conventional boardgames. COVER BISMARK, COMPUTER AMBUSH,

and COMPUTER NAPOLEONICS (trademarks of Strategmu$ations, Inc.) are examples of this
group of games. These games illustrate the follyir@ict conversion of games of one form to another.



They parrot successful and respected boardgameardthemselves not as successful. Because they
attempt to replicate boardgames, they are, likedgzanes, slow and clumsy to play.

The second group of computer wargames are lessislavtheir copying of board wargames. My own
EASTERN FRONT 1941 is generally considered to leebtbst of this lot, primarily because of its
graphics and human engineering features. Manyeoffmes in this category are experimental; hence
the successes are outnumbered by the failureso®aHill’s first entries into the computer wargaming
arena were such experiments. My own TANKTICS gasremi early experiment that once was the most
advanced commercially available wargame (it wasdNeY commercially available wargame when |
first released it in 1978). It is now generallyaeded as a mediocre game. It can safely be sdid tha
computer wargaming is not a well-developed are@oaiputer gaming. For the moment, computer
wargaming is too closely associated with board aanigg in the minds of the public and most
designers; until it can shake free from the consisaf boardgames and, establish its own identity,
computer wargaming will evolve slowlyop

Games of Chance

Games of chance have been played for thousand=ao$;their implementation onto computers is
therefore quite expectable. They are quite eagpydgram, so we have seen many versions of craps,
blackjack, and other such games. Despite their @@ ability, these games have not proven very
popular, most likely because they do not take atggnof the computer’s strong points. Furthermore,
they lose the advantages of their original techgiela These games demonstrate the folly of
mindlessly transporting games from one medium tdleaTTop

Educational and Children’s Games

The fifth category of strategy games is that ofétdacational games. Although all games are in some



way educational, the games in this set are desigitbdexplicit educational goals in mind. This gpou

is not heavily populated as yet, perhaps becawspdbple interested in educational uses of computer
have not yet concentrated much attention on garsigmlelhe Thorne-EMI puzzles are good entries in
this field, and APX sells a collection of very silmghildren’s games that have some educationakvalu
Several of the classic computer games are edueitidANGMAN, HAMMURABI, and LUNAR
LANDER are the three most noteworthy of these eadlycational games. SCRAM (a nuclear power
plant simulation) and ENERGY CZAR (an energy ecomsgrsimulation) are two of the more complex
programs in the educational games field. My faeoeittry to date is ROCKY’S BOOTS (trademark of
The Learning Company), a children’s game about @amologic and digital circuits. The child
assembles logic gates to create simulated logiaghines. This game demonstrates the vast
educational potential of computer games. Educata$ecoming more aware of the motivational
power of computer games; with time we can expesetomore entries of the caliber of ROCKY’S
BOOTSTop

Interpersonal Games

| have been exploring a class of games that foaub® relationships between individuals or groups.
One such game explores gossip groups. The plagbaages gossip with up to seven other computer-
controlled players. The topic of conversation sals feelings, positive or negative, expressedrgy o
person for another. Adroit posturing increases fapy. Similar games could address corporate
politics, soap-opera situations, gothic romanagsynational diplomacy, and espionage. Although the
category is undeveloped, | believe it is imporfagtause it addresses fantasies that are very iamport
to people. Many other art forms devote a great deattention to interpersonal relationships. by

a matter of time before computer games follow alameourse Top

CONCLUSIONS

This concludes the description of my proposed taron Obviously, this taxonomy has many flaws.
This is primarily because the basis of divisiona$ any grand principle but is instead historical
happenstance. There is no fundamental reason wigamas should be treated any differently than
D&D games. Yet, both game systems evolved sepgratel are historically quite distinct. Similarly,
the creation of an educational games category isasponse to the efforts of educators to create
educational games. With the passage of time, méwkeds will assert themselves, and a more
organized and consistent taxonomy will become piessiPeople have tried to create educational
games, so we now have them. My taxonomy is a patdhbecause the set of available computer
games is a patchwork.

This taxonomy suggests a number of observationstdbe state of game design
B with computers. For example, it should be obvidzd there are very few basic
‘ ” . scenarios for skill-and-action games, each scemakiog one category. The
/

archetypical game in each category spawned a Wawiiy of imitators,

variations, and improvements. Moreover, the arghiefy game in each category

was seldom the big moneymaker; instead, the arploatygame was followed by

several successor games that improved on it umtilgame hit the nail on the

head. Thus we have COMBAT leading to SPACE INVADER $he combat
category, DODGE 'EM leading to PAC-MAN in the mazagegory, and PONG leading to
SUPERBREAKOUT in the paddle category.

Another lesson that arises from this taxonomy as the Analogy games are still in a very poorly-
developed state in comparison to the S&A gameslaA\B8A games have fairly clear-cut categories
that make sense, the categories in strategy gaméssa satisfying and the distinctions between



categories are muddier. This ambiguity suggestsntib@h creative opportunity remains in the strategy
games field.

A taxonomy reflects the body of material it atteenft organize. The state of computer game design is
changing quickly. We would therefore expect theoteomy presented here to become obsolete or
inadequate in a short time. New taxonomies mustéated to reflect the changes in the marketplace i
the next few years. For the present, however, tbpgsed taxonomy can provide us with an organized
way to view the menagerie of games while suggestewg areas to explore.



The Computer as Game Technology

Chapter Four

GAME TECHNOLOGIES

COMPUTERS

DESIGN PRECEPTS FOR COMPUTER GAMES
Precept #1: GO WITH THE GRAIN

Precept # 2: DON'T TRANSPLANT

Precept #3: DESIGN AROUND THE 1/0

Precept #4: KEEP IT CLEAN

Precept #5: STORE LESS AND PROCESS MORE
Precept #6: MAINTAIN UNITY OF DESIGN EFFORT
CONCLUSION

GAME TECHNOLOGIES

Every art form is expressed through a physical omadirhe control and manipulation of this physical
medium is a technical problem that the artist nrmaster before she can express herself through it.
Thus, the sculptor must thoroughly understandithdtions of marble, brass, or whatever medium
she uses. The painter must fully understand tHentdogy of paint and the behavior of light. The
musician must be deeply skilled in the technolofyyaund creation. So too must the computer game
designer thoroughly understand the medium with tvisite works. The computer offers special
possibilities and imposes special constraints erdésigner. In this chapter | will discuss the rextof
these possibilities and constraints. A few exampfess game technology operating at a simpler level
may help establish basic principles.

Cards are one such simpler game technology. We lereea very simple set of physical
equipment---52 pieces of cardboard, imprinted om €ide with a uniform pattern, and on the othee sid
with distinct symbols. The key traits of this equignt can be summarized as follows:

1) There are many cards.
2) Each card is unique.
3) Each card possesses a numeric value.
4) Each card possesses a suit, a two-bit value.
5) The identity of a card can be selectively regdal
6) Each card is easily assignable to an owner.

2)

These six characteristics are the fundamental ptiepef the card, technology that constrain the
design of all card games. Each characteristicesmplications for game design with cards. Some
things are easy to do with this technology and stivimgs are hard to do with it. For example, games
of probability are easily implemented with thistiaology, for the two characteristics (numeric value
and suit) can be combined into many, many setsrdicapto laws of probability. The limitations on
information created by the cards can be used &tegames of guesswork and intuition. Indeed, éne o
the most intriguing of card games, poker, is bas®dso much on cold probability assessments as on
the deceptions made possible by the limited infélonaemployed in the game.

Like every other technology, cards also have twemknesses. For example, it would be very tricky to
design a card game for more than 52 players, bedaase are only 52 cards in one deck. It would als
be very difficult to design a good skill-and-actigame using cards as a technology. Another tough



design challenge would be a good athletic gamegusands. Games meeting these conditions could be
implemented with cards, but they probably would bet/ery good games.

This doesn’t mean that cards are a bad game tampyn@ome things can be done well with cards, and
other things can’t. Another game technology, tHahe boardgame, is somewhat more flexible than
cards. This technology is so much more flexiblentbards that | cannot devise a list of defining
characteristics as | could with cards. Boardganaesbe described but not rigorously defined. They us
a large surface of paper or cardboard on whiclpanged various images, normally taking the form of
a stylized map. Frequently the area representeddeomap is divided into discrete regions by eitner
regular geometric pattern (rectgrid or hexgriddegmented path to be traversed, an irregular divisi

of regions, or a network of points connected bynpathe map itself remains the same throughout the
game; players designate changes in the situatithanset of markers that can be moved about on the
map. Sometimes a randomizing machine is used &rdete outcomes of random processes; a spinner
or dice are most frequently used for this purp&senetimes cards from a special set are drawn to
provide this randomizing function.

This technology has proven to be very successfuydme designers. It easily accommodates groups of
players, and with appropriate game design can add@eery wide range of gaming situations. Chess is
certainly the all-time classic boardgame. MONOPtr#demark of Parker Brothers), a successful
early boardgame, concerns real estate transac@iher boardgames have addressed such topics as
life goals, solving a murder, and race relatioriee Thost ambitious modern boardgames are the
wargames. Among these are games with boards of 86requare feet, several thousand movable
pieces, and a rules manual 50 pages long. A sntkiry has sprung up around these designs,
complete with historical research, star desigraand,its own jargon.

Boardgames provide a flexible and powerful techgglfor game designers. In recent years, however,
we have seen a stagnation in designs with the healshology. Many new boardgames look like cheap
copies of MONOPOLY. Wargames, after showing a bofstreative energy in the 60’s and 70’s, have
started to stagnate. Few fundamentally new ideabeing introduced in this arena. It may be that we
have mined this vein to the limits of its produetivapacity.

What are the limitations of this technology? Fastl foremost, it is very difficult to maintain

privileged information in a boardgame. All playeemn see the board and the position of all the
markers. Second, the mechanics of handling alpibees must be managed by the players. In some
cases this can become a sizable chore, as indhenaéntioned monster wargame. For this reason most
boardgames are long affairs, frequently fillingemening. Short boardgames playable in twenty
minutes or less are quite rare. Finally, shouldpileees be disturbed, a boardgame is easily ruined.

The central point of the preceding discussion & évery game utilizes some technology, and that ea
technology has strengths and weaknesses, things tlaa do well and things that it can do pooflge
astute game designer must fully grasp the streragtisveaknesses of the technology s/he uses. Let us
now examine the computer as a game technotogy.

COMPUTERS

The most striking feature of the computer in a gaomext is its responsiveness. Responsiveness is
vital to the interactiveness that is so importanany game. The computer can respond to the human
player’s wishes in a huge variety of ways. If tloéi@n in a card game or board game starts to dnag,
players have no choice but to plod through it ketdesperate measures. There is no reason why a
computer game in similar straits could not speetheggame on demand. It could change the length of
the game, or the degree of difficulty, or the rulemmselves. SPACE INVADERS (trademark of Taito



America) for the ATARI 2600 provides an exampleso€h performance. The player can select one or
two-player versions, visible or invisible invadesttionary or moving shields, fast or slow bonars]

a variety of other options. In effect, the playboases the rules under which he plays. The game is
responsive to his wishes.

This responsiveness arises from the computer'siglgsThe computer is dynamic; it imposes little
constancy on any element of the game. Boardgaraedgames, and athletic games all have
invariables that constrain the designer. Once yaue Iprinted up 100,000 game boards it becomes very
difficult to modify the map. Try as we may, we damave 53-card stud; the card decks aren’t made tha
way. And should some miracle of science produceenstastic footballs that kick further, we will not

be able to simply extend football stadiums withspgnding many millions of dollars. The computer is
far less restrictive. All of the game parameteesraadily changed, even during the course of theega
There is nothing stopping us from creating a folbtipme in which the goal post recedes from the
visiting team. Territories in wargames can be swattaround the map of the globe more easily than we
move a chair in the living room. This flexibilitg bf paramount importance tothe game designer. As
yet, it has been put to little use.

A second feature of great value is the computdailtyato Motion as game referee. All other game
technologies demand that somebody take the tirharidle the administrative responsibilities of the
game. Athletic games are most demanding; they regeiveral impartial referees or umpires to
administer the rules of the game and adjudicateutks. Card games and boardgames require that the
players also function as referees. This is seldgmoblem with card games, but it can be a big load
with boardgames, especially the more complex ouels as the wargames. Rules disputes and
administrative foul-ups are part of the unavoidatdagers of boardgames. The computer can eliminate
all of these problems. It can administer the ganeeing the player to concentrate on playing itisTh
allows one other big advantage: the computer cgheiment complex arithmetic and logical rules.

With other technologies, game rules must be ov@rmple because the humans implementing them
cannot be trusted to perform simple numerical cdatmns. The computer eliminates this restriction.

For example, in the original version of EASTERN ARD1941, | was able to use exceptionally
complex victory calculations. Most board-level warges about the eastern front in World War 11
assign victory points for captured cities, and ppghfor casualties inflicted and sustained. A more
complex calculation recognizing the realities af tampaign would be too tedious for human
computation. Original EASTERN FRONT 1941 was abledlculate not only cities captured and
casualties inflicted and sustained, but also tlsénead progress of every German unit as well as the
westward resistance of every Russian unit. The ganiereby able to provide a more realistic and
meaningful measure of the player’s performance.

The third advantage of the computer is in real-tpfag. Other game technologies must have pauses
and procedural delays while administrative mathaeesdealt with. The computer is so fast that it can
handle the administrative matters faster than thedns can play the game. This makes real-time
games possible. Skill-and-action games are thetdiesult. The speed of the computer also elimgate
the need for turn-sequencing so common in card game boardgames.

The fourth strength of computers for game desigpgaes is their ability to provide an intelligent
opponent. All other games require a human oppof@xeeption: solitaire card games, but they are
actually puzzles rather than games). The greatesess so far has been with chess-playing games.
Programs written for microcomputers can now plaphess game well enough to challenge most non-
rated players. These games represent the bestweseabhieved to date in game artificial intelligence
Most games are far less intelligent. Instead, tlebyon overwhelming numerical advantage to make
up for the superior intelligence of the human ptaydth the passage of time, we can expect to see
more intelligent algorithms that provide more ceadiing play from the computer.



The fifth strength of the computer is its abilitylimit the information given to the players in a
purposeful way. This capability can be of greatiealimited information forces the player to use
guesswork. The nature of this guesswork can beiaéiguing. For example, guessing a random
number between one and ten is not a very integestiallenge, but guessing your opponent’s resources
based on your assessment of his actions and pétgama far more interesting exercise. When the
guesswork is included in the framework of a com@eg only partially known system, the challenge
facing the human player takes on a decidedly ratdxture.

Limited information provides another important benGames are an unreal representation of a real-
world problem. The player must use his imaginatmmake the unreal situation seem real. Limited
information encourages the use of imagination.dfkmow all the pertinent facts, we can treat the
problem as a simple problem of deduction. But ifkmew only a portion of the truth, our minds grope
for an appropriate model on which to hang our mtipas. What model could be more appropriate than
the reality that the game attempts to re-create2M/e¢herefore forced by lack of information to
imagine ourselves in the real-world predicamentydated by the game so that tie may deal with the
problems imposed by the game. In the processl|ltisgon of reality is heightened. The game draws us
into its fantasy world more effectively.

The sixth feature offered by computers is theititgftio utilize data transfer over telephone lides
game play. The use of telecommunications for galane mpakes possible game structures that are out
of the reach of other technologies. It allows usreate games with huge numbers of players. Until
now, administrative problems have made it necedsdignit the number of players in any game. Six
players is a rough upper limit for a non-refereathg; twelve players will require several referess a
twenty players or more will require many refere@byviously, games with hundreds of players will
face many administrative problems. Indeed, thestogproblems of assembling all th players are
themselves prohibitive. All these problems are sdlisy computers linked through a
telecommunications network. With this technologstibuld be possible to design games knitting
together thousands of players scattered all owecdimtinent. Players could drift into and out af th
game at their whim; with large numbers of play@es¢oming and going of individuals will not be
detrimental to the game.

Like any technology, computers have weaknesseslssvstrengths. The first and most painful
weakness is the limited I/O capability of most canegps. The computer itself may be supremely
responsive, but if the human player can't tell itavhe wants, or fails to understand the computer’s
response, the computer’s effective responsiveseasit in other words, the computer must
communicate its responsiveness to the human; & do¢hrough 1/0. Most output is through graphics
and sound; most input is through keyboard, joystacid paddle.

Graphics are the first component of output. Go@plics are hard to come by. Even the Atari Home
Computer System, boasting the best graphics imibeocomputer world, has graphics limitations that
severely constrain the game designer. You simpiypatshow all the graphic details that you would

like to show. For example, | suspect that few bgande boards could be duplicated on a single screen
by this machine. The number of colors, the mixihteat with high-resolution graphics, and the site
the board all combine to make the task hopeless pibssible to use a variety of tricks to produce
something that is functionally similar to any givgame board. We could reduce the number of colors
displayed, we could dispense with text, and weadelsign an oversize display through which the user
must scroll. EASTERN FRONT 1941 uses all of thegég, and the result is quite usable, but the
game wends a tortuous path past the graphics eamtstof the computer.

Of course, the computer also boasts some graptiiatages. | have yet to see the boardgame that
could show animation or change itself around thg aaomputer game could. These sensory features
can dramatically increase the impact of any garnéh& graphics picture is not all bad.



Another I/O restriction comes from the input reganents. Input to the computer must come in through
the keyboard or the controllers. This can makegthivery difficult for the game designer. In thestir
place, you can’'t say much with a joystick or keylob® joystick can say only five fundamental words:
"up”, "down", "right", "left", and "button”. A keylard can say more, but only through a lengthy and
error-prone sequence of key presses. The humamwsghes to express a meaningful communication
to the computer must successfully enter a longciinasy string of simple commands. Input is made
even more difficult by the indirectness of keyb@aathd joysticks. There is very little about such
devices that directly corresponds to real-worldvéats. Actions that are simple and obvious with
other technologies become arcane with the compgétegive you a bat and tell you that your goal in
baseball is to hit the ball, you will have few pleins deciding that you should swing the bat abtiée
A computer baseball game is not so easy to figutel@o you press H for "hit" or S for "swing" or B
for "bat"? Do you press the START key or pressjtlystick trigger? Perhaps you should swing the
joystick by its cable at the ball displayed on tblevision screen.

After I/O, the second weakness of the personal coengs its single-user orientation. These machines
were designed for one person to use while a seatedesk. If two people are to use it, they may be
forced to exchange seats, a clumsy and distraptimgedure. With joysticks or paddle controllers the
problem is diminished but not eliminated. This meageason why so many computer games are

solitaire and has led to the accusation that coengéames are anti-social. A boardgame invites apgro

of people to sit around the table. A computer gammourages one player, accepts two, and discourages
more.

The final weakness of the computer to be consideesd is the requirement that it's programmed. No
other game technology imposes so harsh a dematite@ame designer. The boardgame designer can
sketch an adequate board and construct some spayieg pieces that will serve quite effectively.
When the time comes to produce the game, the deSgmmateur efforts can be handed to a
professional who can produce a quality versiorhefgrototypes made by the designer. For this reason
the designer need not concern himself with thertieeth aspects of game production.

The computer game designer does not have lifespo €he design must be implemented on the
computer by programming it. Programming itself iedious and difficult process, and it is not gasil
delegated, for the programming effort exerts a majfduence over the design process. Implementing a
design well is a major hurdle for any computer galasignerlop

DESIGN PRECEPTS FOR COMPUTER GAMES

How do we translate an understanding of thesegtinerand weaknesses of the computer into a set of
guidelines for game designers? The characterid@ssribed above imply a variety of precepts.

PRECEPT #1: GO WITH THE GRAIN

(Introducing our idiot cartoon hero. A rocket li@s its side. A wheel-less baby carriage lies nearby
Our hero is walking from the baby carriage towdnel tocket, carrying some baby carriage wheels and
a hammer.)

The first-precept can be summarized with the agharl'Work with the grain of the machine, not
against it."” Too many game designers set out witlkealistic goals. They attempt to force the machine
to perform tasks for which it is not well-suited.daying this, | do not excuse lazy programming. We
must remember that the computer is the servatteolfitiman; the convenience of the computer is not
of interest to the designer. Our goal is to extraakimum performance from the computer, to make it
work its best. We can only do this by making itfpem functions which it performs weltop



Case In Point: Hexgrids

An example of this principle might be illuminatingoard wargames are traditionally executed on
maps that use a hexgrid system. This regularize®ment and defines positions.

Hexgrids are preferred over rectgrids for severakons. First, rectgrids have diagonals; two waits

be diagonally adjacent. This situation can be veegsy; rules to cope with it are always burdensome
and confusing. Hexgrids have no diagonals, so d¢fieyinate the problem. Second, hexgrids allow a
player a choice of six directions in which to mowile rectgrids offer only four directions. The
greater range of choice allows the player to comare finely the movements and positioning of his
pieces.

It therefore seems natural that designers of coenpuirgames would also use hexgrids for their maps.
Indeed, most computer wargames do so ---but itésréole mistake. The hex does have advantages,
but it imposes a penalty on computer wargamesdibes not apply to boardgames. You can print
anything you desire on a piece of paper, but thelgc display of the computer is not so
accommodating. The display system of the televisitnis fundamentally rectangular in its
architecture. Horizontal lines are stacked in die&rsequence. Such a display can very easilyleand
rectangular shapes; hexagonal shapes just donk vesy well. To draw a hex the program must draw
four diagonal lines, each one composed of a sstiagigered dots. To make the hexgrid recognizable
the lines must be surrounded by an exclusion zbleast one pixel wide; this consumes a large
portion of the screen area if the hexes are smdlldense. If they are larger, less screen area is
consumed by the gridwork but fewer hexes can ba/stom a single screen. Moreover, joysticks
cannot be easily used with hexgrids because j&gstice set up with rectangular geometry. | do not
wish to imply that hexgrids cannot be implementagersonal computer displays; on the contrary,
they have already been implemented on many persongbuters. The problem is that they are clumsy
to display, lacking in graphic detail, and diffittd use. They just don’t work smoothly. A topologjiy
identical solution has been used in a few gamewzdmtally staggered rows of squares ("bricks") are
used in place of hexes. This system retains tixéflgy of hexes while imposing fewer display
problems; it remains very difficult to use withaystick.

For these reasons | went back to rectgrid for EASNEERONT 1941. My decision was not based on
laziness or unwillingness to tackle the problerh@fgrids; indeed, | had already solved the problem
with another game (TACTICS) and could easily hasagported the code. The experience | gained in
working with the earlier code convinced me thatdrads weren't so important. The success of
EASTERN FRONT 1941 seems to indicate that the tddkexgrids need not impose a handicap.

PRECEPT #2: DON'T TRANSPLANT
(Now our hero is plummeting earthward from the e cliff, furiously flapping makeshift wings
attached to his arms.)

One of the most disgusting denizens of computeregim is the transplanted game. This is a game
design originally developed on another medium sloame misguided soul has seen fit to reincarnate on
a computer. The high incidence of this practicesduo® excuse its fundamental folly. The most
generous reaction | can muster is the observatiaivte are in the early stages of computer game
design; we have no sure guidelines and must rex@ting technologies to guide us. Some day we
will look back on these early transplanted gameh thie same derision with which we look on early
aircraft designs based on flapping wings.

Why do | so vehemently denounce transplanted gaBes&use they are design bastards, the
illegitimate children of two technologies that hanahing in common. Consider the worst example |
have discovered so far, a computer craps gamecdineuter displays and rolls two dice for the player
in a standard game of craps. The computer playgahe perfectly well, but that is not the pointeTh



point is, why bother implementing on the computgaee that works perfectly well on another
technology? A pair of dice can be had for less thaollar. Indeed, a strong case can be madehbat t
computer version is less successful than the aighpparently one of the appeals of the game of
craps is the right of the player to shake the Hiogself. Many players share the belief that prapgy

on the dice, or speaking to them, or perhaps lgssiam will improve their luck. Thus, the playenca
maintain the illusion of control, of participatioather than observation. The computer provides wbne
this; the mathematics may be the same, but thadgr@nd illusion aren’t there.

In one way or another, every transplanted gamesssmething in the translation. It may also gain
something, but it always loses something. Thiesalbise any game that succeeds in one technology
does so because it is optimized to that technolibggkes maximum advantage of the strengths and
avoids the weaknesses. The transplanted versi@thisesame design on a different set of strengths
and weaknesses; it will almost certainly be a lepsaduct. Any memorable artistic expression is as
much a creature of its vehicle of expression &sah image of a thought. Shakespeare reads best in
Elizabethan English; translation to modern Englistes some of the verve and linguistic panache that
we find so entertaining. The rhetoric of Isocratkd| and drab in English, acquires a compelling
cadence in Greek that thrills the listener. Greatkis that touched our souls when we read them &lmos
always disappoint us when we see their movie atlapta Why should computer games be immune to
this law of loss on translation8p

PRECEPT #3: DESIGN AROUND THE 1/O

(Now our man is putting the final touches onto gagitic and complex machine with pipes, valves,
smokestacks, and many wires. On the front fachefriachine is a sign that reads, "Make your move".
Underneath it are two buttons labeled "CHOICE Ad 886HOICE B". To the right of this are a pair of
illuminable signs, one reading, "YOU WIN!!!"| theéher reading "YOU LOSE!!")

As | mentioned earlier, the computer’s ability tdaulate is a strength, but it’s I/O is a weakn@$sls,
the primary limitation facing the computer gameigesr is not in the machine’s ability to perform
complex computations, but in the I/O: moving thiermation between the computer and the human
player. The game must be designed in such a waythanformation given to the player flows
naturally and directly from the screen layout aadrgl output. | have seen far too many games with
good game structures that were ruined by poor txtires. The user was never able to appreciate th
architectural beauties of the game because theg lwared in a confusing display structure. Even
worse are the games that sport poor input arrangemespecially poor use of the keyboard. Most
game players find keyboards difficult to use smbothifficulty can in some cases create challenge,
but difficulties with keyboards generate only frasion. The implementation of the game will be
dominated by the limitations of 1/O. What can amadmot be displayed, what can and cannot be
inputted, these things must decide the shape cfaire.

A comparison of two of my own games provides are&nt example of the importance of I/O
structures. EASTERN FRONT 1941 and TANKTICS (tradekrof Avalon-Hill) are both wargames
dealing with World War 1. Both provide reasonabijelligent opponents, complex detailed simulation,
a rich variety of options, and thought-provokingagtgic challenges. In all these respects, they are
roughly equivalent. They differ primarily in théi©. EASTERN FRONT 1941 was designed around
its I/O; it provides clean, informative graphicsdaan intuitively obvious joystick input system. By
contrast, TANKTICS was designed around its gamecsire; its keyboard input system is clumsy and
confusing and its alphanumeric; screen displayyiptc. EASTERN FRONT 1941 has been acclaimed
by the critics and has received awards; TANKTICS be@en panned. The quality of a game’s I/O
structure is crucial to its successp



PRECEPT #4: KEEP IT CLEAN

(Our hero at the controls of his custom motorcy2®feet long, equipped with numerous rear-view
mirrors, power steering, brakes, and throttle, stdjple seats, adjustable handlebars, windshieldraiip
on several windshields and on each mirror, telemishamburger dispenser, etc. The artist can use
imagination here.)

Many game designers fail to keep the overall stingcof their game close to heart as they develep th
details of the game structure. As they encountsigdeproblems, they resort to quick patches that ar
grafted onto the main game structure without dgane to the impact such grafts have on the overall
cleanliness of the design. A game must have arustity if it is to have emotional impact on its
audience. Artistic unity can only be achieved hgkatg close to the theme and eschewing distracting
details.

| refer to any factors that do not comport with tdeatral theme of the game as "dirt." The debifiat
nature of dirt is seldom recognized, because tid eandows a game with "color", namely the texture
or feel that makes the game seem real. It is traegdroper use of this kind of color will indeechance

a game. However, the game designer must realizedha is obtained at the price of a certain amoun
of dirt. The critical quantity then becomes theaaif color to dirt. The designer always desires th
highest possible ratio, but sometimes, to incréasebsolute amount of color, s/he must accept some
more dirt. In all cases, the inclusion of dirt ilt@@ame must be a conscious trade-off on the péreo
game designer, not an accident springing from #@sére to quickly resolve some irritating problem.

Dirt most often arises from special-case rules éhatapplied rarely. For example, EASTERN FRONT
1941 has a number of special-case rules that attbdhe game. The worst is the rule forbidding
Finnish units to attack. Inasmuch as there are twidyFinnish units, this rule has very little
significance to the game as a whole, yet the playest still be aware of it. It clutters up the gaamel

the player’s mind without adding much. (I had ta pin to solve a design problem: what'’s to stbe t
Finns from taking Leningrad all by themselves?)

A less dirty rule provides that Axis allies (Rumamj Hungarian, and Italian units) fight with less
determination than the Germans. There are sixedetlunits in EASTERN FRONT 1941; thus, the rule
is not quite so special a case and hence not spitkrty.

There is a rule in EASTERN FRONT 1941 that armaredis move faster than infantry units.
EASTERN FRONT 1941 has many armored units; thus rthe is not a particularly special case,
because it applies to a goodly portion of all uritss therefore not dirty.

| can generalize these observations by sayinglieatarrower the range of application of a rule, th
dirtier it is. My precept against dirt thus reqgitbe designer to formulate a set of rules thaectw
entire game situation without recourse to spe@aéaules. In the perfect game design, each rule is
applied universally. We can never achieve the pedesign, but we can and should strive to givéneac
rule the widest possible application. The playeshuonsider the implications of each rule while
making every decision in the game.

There is a school of game design that | derisiladgl the "humongous heap" school of game design.
Perpetrators of this philosophy design a game lec8eg a simple structure and piling onto it the
largest possible jumble of special odds and eray (tall them "features™). These people design with
shovel instead of a chisel. They confuse magnitutie magnificence, intricacy with insigttop



PRECEPT #5: STORE LESS AND PROCESS MORE

(Our idiot is juggling. Beside him another manuggling five or six numbers comfortably and happily
The idiot is staring upward in stark terror, arnugstretched in a futile attempt to catch an avdlanaf
numbers that will simply crush him.)

The role of information storage in a computer ieofmisunderstood. A computer is not primarily an
information storage device; it is instead an infation processing device. Information storage is a
necessary precondition for information processing,it is not an end in itself. Greater amounts of
stored information permit greater amounts of infation processing, but if the processing capabiity
insufficient to realize the full potential of thtogage, then that storage is wasted. The ideakranog
strikes the optimum balance between storage armepsong. Most game programs | have seen are long
on storage and short on processing. This is beaatagor storage facts are easier to come by than
process-intensive material-program code. In takiregpath of least resistance, most game designers
end up going downhill.

Thus, a game that sports huge quantities of slati is not making best use of the strengths of the
machine. A game that emphasizes information praegssd treats information dynamically is more in
tune with the machine. Relegate all static infoforato a rules book; paper and ink are still adrett
technology than personal computers for storingcstaftormation. Information that lies around and
does little, that must be dusted off before ushvag no place inside the microcomputer. As you look
over your program listing, you should inspect elagte and ask yourself, "Am | getting my money’s
worth from this byte? Is it working hard for me, g useful things frequently? Or is this a lazyeoyt
that sits idle for hours and is used only rarely"your program with active bytes that do thingst

lazy bytes.

Lazy bytes are often associated with dirty rulasytlike to hang out together in sleazy pool halls)
Dirty rules are special cases that occur rarelhdfy occur rarely, the bytes associated with thesn
not used often, hence they are lazy bytes.

Another argument in favor of this precept arisesnfimore fundamental considerations on the nature of
game play. Interactiveness is a central elemegaofe enjoyment. As mentioned earlier, the
computer’s plasticity makes it an intrinsicallyardctive device. Yet, the potential inherent in the
computer can easily go unrealized if it is progragdmoorly. A program emphasizing static data is not
very dynamic. It is not plastic, hence not respasshence not interactive. A process-intensive
program, by contrast, is dynamic, plastic, respasand interactive. Therefore, store less andga®c
more.

One last argument has more to do with games thapaters. (You will remember from Chapter One
that a game is distinguished from a story by thevaek of options that a game has, as opposed to the
single richly-developed thread of a story. Muchha quality of a story is derived from the richnegs
the information it contains. A story is thus allarmation and no processing. A game derives itditgua
from the richness of the network of options it gres. These options are only accessible through the
process-intensive aspects of the game. Gamesrthatfarmation-rich and process-poor are closer to
stories than to the ideal gantep

PRECEPT #6: MAINTAIN UNITY OF DESIGN EFFORT

(Our hero is now a pole vaulter handcuffed to digmper. They are attempting to leap; their attemp
is obviously going to collapse in a tangle of limibkeir facial expressions indicate that they avara
of the likely outcome.)



Games must be designed, but computers must begpnoggd. Both skills are rare and difficult to
acquire, and their combination in one person i:mewxere rare. For this reason many people have
attempted to form design teams consisting of agetmtical game designer and a nonartistic
programmer. This system would work if either pragnaing or game design were a straightforward
process requiring little in the way of judiciouade-offs. The fact of the matter is that both
programming and game design are desperately difactivities demanding many painful choices.
Teaming the two experts together is rather likedicaffing a pole vaulter to a high jumper; their
resultant disastrous performance is the inevitedgalt of their conflicting styles.

More specifically, the designer/programmer teaimosnd to fail because the designer will ignorantly
make unrealistic demands on the programmer whilledao recognize golden opportunities arising
during the programming. For example, when | desighe game ENERGY CZAR (an energy-
economics simulation game), | did not include aviolisly desirable provision for recording the
history of the player’s actions. During the fintdges of the game’s development, virtually everyone
associated with the project suggested such a &edtoom technical experience, | knew that thisuiesat
would require an excessive amount of memory. Aedmtical designer would have insisted upon the
feature, only to face the disaster of a programbigdo fit into its allowed memory size.

Another example comes from EASTERN FRONT 1941. Whititing the code for the calendar
computations, | realized that a simple insertiould@llow me to change color register values every
month. | took advantage of this opportunity to aj@the color of the trees every month. The
improvement in the game is small, but it cost mky @4 bytes to install, so it proved to be a veogte
effective improvement. A nontechnical game desigmauld never have noticed the opportunity;
neither would a nonartistic programmer.

There is no easy way to produce good computer garnesnust start with a good game designer, an
individual with artistic flair and a feel for pe@plThat person must then learn to program. The Sifgo
direction of development (from programmer to desrgmvill not work, for programmers are made but
artists are born. When eventually you get that irsatevidual who is both designer and programmer,
then you can subordinate designers and programmeerneath her, so as to multiply her creative
power. In the process, the subordinates will rex@aiuable training. In all cases, the creativeeess
must be unified in a single mind. Committees aredgmr generating red tape, deferring decisiond, an
shirking responsibility, but they are useless wit@omes to creative effortSop

CONCLUSION

In this chapter | have discussed the computertashaology for game design. Discussions of
computers and their impact on society tend to becpatarized between the "gee whiz school and the
cynical school. The former group sees a rosy fubfii@untless triumphs wrought by the computer --
"Every day in every way, better and better." Thteltagroup sees computers as a dehumanizing threat,
a waste of time, or yet another vehicle for theregpion of human perfidy. In this chapter, | haiedt

to present computers as just another technoldgyhlammer and nails, clay and stone, paper and ink.
Like any technology, they can do some things viéile any, technology, they do some things poorly.
The artist’s role is to deviously evade their wesdses while capitalizing their strengths to greéates
advantage.



The Game Design Sequence

Chapter Five

CHOOSE A GOAL AND ATOPIC
RESEARCH AND PREPARATION
DESIGN PHASE

I/O Structure

Game Structure

Program Structure

Evaluation of the Design

PRE-PROGRAMMING PHASE
PROGRAMMING PHASE
PLAYTESTING PHASE
POST-MORTEM

Game design is primarily an artistic process, big &lso a technical process. The game designer
pursues grand artistic goals even as she grindaghrmountains of code. During the process of
developing the game, she inhabits two very diffeveorlds, the artistic world and the technical wdorl
How does one manage the integration of such diksimrids? In short, how does one go about the
process of designing a computer game? In previbapters | have touched on some of the questions
related to this process; | have also laid downnagdeecepts. In this chapter | will suggest a praced

by which a computer game could be designed andgmged.

The procedure | will describe is based on my owmeeences with game design, and reflects many of
the practices that | use in designing a game. Hewéwhave never used this procedure in a step-by-
step fashion, nor do | recommend that any persibmwdhis procedure exactly. In the first placenga
design is far too complex an activity to be redlectb a formal procedure. Furthermore, the game
designer’s personality should dictate the workiagits she uses. Even more important, the whole
concept of formal reliance on procedures is iniinigdhe creative imperative of game design. Finall
my experience in game design is primarily with paed computers, so my suggestions are not
completely applicable to arcade game designersmiehvideo game designers. | therefore present this
procedure not as a normative formula but as afsaiggested habits that the prospective game
designer might wish to assimilate into her exisivayk pattern. With these important qualifications
mind, let us proceedop

CHOOSE A GOALAND ATOPIC

This vitally important step seems obvious, yegisored time and time again by game designers who
set out with no clear intent. In my conversatiorith\wyame designers, | have many times discerned an
indifference to the need for clear design goalsn&designers will admit under close examination tha
they sought to produce a "fun” game, or an "exgitgame, but that is more often than not the extent
of their thinking on goals.

A game must have a clearly defined goal. This guadt be expressed in terms of the effect thatlit wi
have on the player. It is not enough to declaredlgame will be enjoyable, fun, exciting, or goths

goal must establish the fantasies that the gamieswabort and the types of emotions it will engende

in its audience. Since many games are in some daga¢ional, the goal should in such cases establish



what the player will learn. It is entirely appragte for the game designer to ask how the game will
edify its audience.

The importance of a goal does not become obviotiklater in the game design cycle. The crucial
problems in game development with microcomputegsadways problems of trade-offs. Everything
that the game designer wants to do with her garsts eoemory, and memory is always in short supply
with microcomputers. Thus, the designer must medaetoffs. Some game features can be included,
and some must be rejected. At two o’clock in themrg, when you must face the awful decision of
rejecting one of two highly desirable features,dhéy criterion you will have for making this pairf
choice will be the goal you have established fergame. If your goals are clear, your decision lagll
painful but obvious; if your goals are murky, yoayrwell make the wrong choice, and whatever you
choose, you will never know if your decision wasreot.

How do you select a proper goal? There is no obetnswer to this question; the selection of d goa
is the most undeniably subjective process in thefasomputer game design. This is your opportunity
to express yourself; choose a goal in which yoiele] a goal that expresses your sense of aesthetic
your world view. Honesty is an essential in thisegprise; if you select a goal to satisfy your ande
but not your own taste, you will surely produceasemic game. It matters not what your goal is, so
long as it is congruent with your own interestdidége, and passions. If you are true to yourself in
selecting your goal, your game can be executedavitimtensity that others will find compelling,
whatever the nature of the game. If you are falsetrself, your game will necessarily be second-
hand, me-too.

There are situations in which it is not quite pbkesto attain the purity of this artistic ideal.rFo
example, | would not claim that only immature, dish people should design games for children. Nor
would | suggest that good shoot-'em-up games cnlmndone by shoot-’em-up personalities. The
realities of the marketplace demand that such gdmmewitten, and it is better that they be writtgn
mature professionals than by simpering fools. Sarabtionally indirect games, however, will never
have the psychological impact, the artistic powégames coming straight from the heart.

Once you have settled on your goal, you must saléapic. The topic is the means of expressing the
goal, the environment in which the game will beypld It is the concrete collection of conditionslan
events through which the abstract goal will be camizated. For example, the goal of STAR
RAIDERS apparently concerns the violent resolubbanger through skillful planning and dexterity.
The topic is combat in space. The goal of EASTERRONT 1941 concerns the nature of modern war,
and especially the difference between firepowereffettiveness. The topic is the war between Russia
and Germany.

Most game designers start off by selecting thgirctowith their goals subordinated to their topic.
Indeed, they commonly describe a game under demenpby its topic rather than its goal. When | tell
other designers that | am working on a game aleaadrship, | am met with quizzical expressiong. Is
a space game, or a wargame, or a dungeon gameytimeler; they seem satisfied when | tell them it’s
a game about King Arthur. It is a serious mistaksubordinate the goal to the topic. Although your
initial flash of inspiration may focus more on tiopic than the goal, you must have the determinatio
to take control of the design and impose your oaalgonto the topic rather than allowing yourself t
be swept away by the momentum of the topic.

Selecting a good topic can be time-consuming, &hepotential topic must be carefully examined for
its ability to successfully realize the goals of tieme. Many topics carry with them some excess
emotional baggage that may interfere with the gohtee game. For example, my most recent game
design effort uses the Arthurian legends as ittdgy goal in the game is to examine the nature of
leadership. | found the Arthurian legends to beraelling vehicle for this goal. Unfortunately tiees



legends contain a strong component of male braggadbe vanquishing of opponents by brute force.
This theme directly contradicts some of the pointant to make with the game, thus weakening the
utility of this topic for my ends. | find the legés so powerful and so malleable that | am williag t
accept and work around this potential pitfabp

RESEARCH AND PREPARATION

With a goal and topic firmly in mind, the next siggo immerse yourself in the topic. Read evenghi
you can on the topic. Study all previous effortate to either your goal or your topic. What aspec
of these earlier efforts appeal to you? What aspgisappoint or anger you? Make sure that you
understand the mechanics of the environment yomegaill attempt to represent. Your game must
give the authentic feel, the texture of the reaflehyaand this can only be achieved if you firmly
understand the environment of the game. While rekeeg EXCALIBUR, | studied the history of
Britain during the period AD 400-700. | found l@tin the history books that was harmonious with my
goal of depicting the nature of leadership. Buthi@ Arthurian legends | found recurring themes more
closely related to my goal. You may well find yoelfsadjusting your goals as you perform this
research function; such erratic decision-makirngnigmbarrassing admission of poorly-defined goals,
but reflects an honest willingness to adapt toetkigencies of the topic-environment. It is a dejoart
from the ideal in which | have sinfully indulged sgjf many times.

During this phase it is critical that you commitlé to paper and above all, WRITE NO CODE! Take
long walks as you contemplate your game. Cogitdeslitate. Let the goal, the topic, and the facts
gleaned from your research simmer together inrthards of your mind. Weave them together into a
whole. Take your time with this phase; impatienow/ mvill lead to mistakes that will kill the game. |
give myself at least three weeks to develop a gdeeein this stage before proceeding to the next st
With EXCALIBUR | expended several months on thegs. During this time | kept my fidgeting
hands busy by writing an opening graphic display tfad little relevance to the final game.

You will generate during this phase a great varddtypecific implementation ideas for your game.
They will not all fit together neatly---like any tigepodge, they will require much sorting and
rearranging before they can be used. You shouldvadtyourself to any of them. A large collection of
candidates for implementation is a useful resodroéng the design phase. A laundry list of
implementation ideas that must be included iskalitg. Indulge yourself in creating implementation
ideas, but be prepared to winnow them ruthlessiindulesign.

For example, | recently designed a corporate psligame in association with another person. During
the research and preparation phase, we came u@\atiy list of clever ideas that we wanted to into
the game. We had agreed that the game would hareiaist point of view without being preachy. We
wanted to have a demanding boss, tough projedsilides, brownie points, one male chauvinist pig,
neutral males, neutral females, family and homegabbns, mentors, and the competition for the big
promotion. We managed to include almost all of ¢hideas in the final design. We were not able to
integrate the family elements into the game. Ed&sign we created failed to do justice to our @ssir
In the end, we had to discard this desirable elérmem

DESIGN PHASE

You now have a clear idea of the game’s idealg/butknow nothing of its form. You are now ready to
begin the concrete design phase. Your primary igodle design phase is to create the outlinesregth
interdependent structures: the I/O structure, Hragystructure, and the program structure. The 1/O
structure is the system that communicates infoondtetween the computer and the player. The game
structure is the internal architecture of causiati@nships that define the obstacles the playestmu



overcome in the course of the game. The programetsite is the organization of mainline code,
subroutines, interrupts, and data that make upnhiee program. All three structures must be cikate
simultaneously, for they must work in concert. Bems primarily relating to one structure must be
checked for their impacts on the other structurgs.

I/O Structure

| prefer to start with the 1/O structure, for itttee most constraining of the three. 1/0O is theyleage of
communication between the computer and the pldikerany human language, it is the funnel through
which we must squeeze the avalanche of thougldasjcand feelings that we seek to share with our
fellow human beings. I/0 will dictate what can ar@ahnot be done with the gains.

I/0 is composed of input and output. Unlike humamgluages, the two are not symmetric. The
computer has two means of output to the humanhgean the screen and sound. In the future, we
may see more exotic devices for output for gamessfds the moment these are the two most common.
Graphics are the most important of the two, perlmgause we humans are more oriented towards
vision than hearing. For this reason, many gamgdess devote a large portion of their energy
towards the design of quality displays. Indeed, essolesigners go so far as to design the display firs
and let the game develop from the display, as ewran example of goal-less design as ever there
could be.

Don’t make the common mistake of creating cute lgicgsolely to show off your ability to create cute
graphics. Graphics are there for a reason: to camuate. Use graphics to communicate to the user
forcefully and with feeling, and for no other reas@lan functional, meaningful graphics that convey
the critical game information while supporting faatasy of the game. Don’t use graphics tricks as a
crutch for a bad game design. If the game is dudll@oring, no amount of graphics gift-wrapping is
going to fix it. The worst examples of this mistake the games that alternate boring game segments
with cute but meaningless graphics displays. Usoahd should follow the same rules: use it to tell
the player what’s going on in the game. The onscelwhere striking but uninformative graphics and
sound can be useful is at the beginning of the game: then only if they help to establish the mood
tone of the game.

Storyboards are a graphics design tool that tengpiyngame designers, for they are a well-developed
technology from the film industry. They are not ajiate to games, because storyboards are an
intrinsically sequential technology. Games aressgjuential, they are branching tree structures. The
game designer who uses an intrinsically sequetatidlrisks having her designs made subtly
sequential. The tool shapes the mind of its ubersaw suggests that we cut wood, and the freeway
suggests that we drive wherever it takes us, nerevive choose to go. In like manner does a
storyboard impress its sequentiality upon our games

Devote special care to the input structure of da@e The input structure is the player’s tactiletaot

with the game; people attach deep significanceuolt, so touch must be a rewarding experience for
them. Have you ever noticed the tremendous impoet@nogrammers attach to the feel of a keyboard?
Remember that players will do the same thing withirygame. A case in point is provided by the
games JAWBREAKER and MOUSKATTACK (trademarks of One Systems). In both games the
joystick entry routine admits an unfortunate amiigwhen a diagonal move is entered. This gives the
player the impression that the joystick is unrespan | have seen players slam down the joystick in
frustration and swear that they would never playdhmn thing again. Remember this well as you plan
your input structure: will your input structure $tuate and anger your players?

The input structure lies at the heart of a fundaaiatiiemma all game designers must face. An
excellent game allows the player to interact hgawith his opponent, to invest a great deal of his
personality into the game. This requires that tumg offer the player a large number of meaningful



options, enough options that the player can exghessuances of his personality through the choices
he makes. Yet, decisions must be inputted, antha laumber of options seem to require an extensive
and complicated input structure, which could wellitimidating to the player. Our dilemma, then, is
that an excellent game seems to require a hulkipgtistructure.

The dilemma is resolved through the designer’stiigain designing a clean input structure that

allows many options. This does not come easily. Wsrhemes must be considered and rejected before
a satisfactory solution is found. Yet, such a sotuts often possible. In designing SCRAM, a nuclea
power plant game, | faced the following problemwhzan a player control an entire nuclear power
plant with only a joystick? At first glance, theskaseems hopeless. Nevertheless, the solution |
eventually discovered works very well. The playeves a cursor through the plant display. With the
cursor adjacent to a piece of controllable equigntee player presses the joystick button and mishe
the stick up to turn on or increase power, and dtoamrn off or decrease power. The system is @mpl
and easily understood once the player has seen it.

There is a general solution, at the theoreticalleo the dilemma of option richness versus input
cleanliness; | call this solution "the webwork". design a webwork game, we start with a small
number of pieces. We then define a relationshipdpgplies to all pairs of pieces. The set of
relationships between pieces constitutes a webwdnl.webwork can easily become quite complex,
yet few pieces are required to create the webworgeneral, the number of pairwise relationships is
equal to N*(N-1), where N is the number of pieCHsus, four pieces can generate 12 pairings, 8 piece
can generate 56 pairings, and 16 pieces can gerf@tpairings. With fewer pieces to manipulate the
player faces fewer 1/0O problems without sacrificangch set of relationships in the game.

Backgammon illustrates the simplicity and powewebwork games. Backgammon has only 30 pieces
and 26 positions for them to occupy. The relatigpsbetween pieces are fairly simple and are
expressed through the ability to move and bump.ofetany given move, each piece has an offensive,
defensive, blocking, or blocked relationship witbstof the other pieces on the board. This is yartl
because almost every other board position in fobtthe piece can be reached, given the right die ro

It is no accident that the length of the playingaa(24 steps) is exactly equal to the maximumalle r

It had to be that way to squeeze all of the pi@tiesrange of each other, thereby maximizing the
number of significant pairwise relationships.

Most webwork games rely on spatially expressed veoeksy these are easy to depict and easy for the
player to visualize. Few games have non-spatialveeks; my own GOSSIP is one such game.
Curiously, GOSSIP uses a spatial webwork for itsrimal computations even though the game
webwork is non-spatial. This may imply that gaméwerks are intrinsically spatial; it may equally
well imply that | cannot shake my mind-set freenirepatial webworks.

The choice of input device is an important desigaigion. | maintain that a good game designer
should eschew the use of the keyboard for inputrastlict herself to a single simple device, sush a
joystick, paddle, or mouse. The value of theseasvdoes not arise from any direct superiority over
the keyboard, but rather in the discipline theyasgon the designer. Simple input devices go hand-i
hand with simple input structures. Complex inputides encourage complex input structures.

The 1/O structure is the most important of the ¢hstructures in a computer game, for it is the tE#ce
the game that the player sees. It is the vehicletefaction for the game. It is also the mosticlifit of

the three structures to design, demanding both hwgmasitivity and complete technical mastery of the
computer. Give it the care it deserves

Game Structure
The central problem in designing the game strudtufiguring out how to distill the fantasy of tgeal



and topic into a workable system. The game designst identify some key element from the topic
environment and build the game around that key elénThis key element must be central to the

topic, representative or symbolic of the issueg@sked in the game, manipulable, and understandable
For example, in EASTERN FRONT 1941, | started wit& enormous complexity of modern warfare
and extracted a key element: movement. Movemetdtds the dispositions of the military units.
Moving into an enemy’s position initiates combathwhim. Moving behind him disrupts his supplies
and blocks his retreat routs. Moving into a citptcaes it. Movement is not equitable with all agpec

of war; it is, instead, the key element throughakhinany other aspects of war are expressible. It is
easily manipulable and immediately understandable.

A more difficult design challenge came from the gaBOSSIP. This game addresses social
relationships. The enormous complexity of the stitypeatter and the intricate twists and turns of
human interaction together suggest that the sulgdaetyond treatment in a game. After much tholight
was able to isolate a key element: the "statemfeaffioity”. One way or another, many of our social
interactions boil down to one of two declaratioagirst-person statement of feeling ("I rather like
Sandra"), and a third-person statement ("Well, Tolch me that he doesn't like Sandra one bit"). The
key element encapsulates the grander array of himtenactions rather well. It is easily manipulgble
indeed, it is quantifiable. And it is quite undersiable. The isolation of the statement of affiasgythe
key element of human interaction made possiblgéme GOSSIP.

The nature of manipulability assumes tremendou®itapce to the success of the game. The key
element must be manipulable, but in a very speséiocof ways. It must be expressively manipulable;
that is, it must allow the player to express hifigeldo the things that he wants or needs to do to
experience the fantasy of the game. For exampke combat game, shooting is almost always a key
element. If the player’s freedom to shoot is heganglstricted, the player cannot live the fantagyth®
same time, the manipulability must be concise. J®the combat game example again, if the player is
required to declare the amount of gunpowder toxipereded on each shot, he may well find the
manipulability a hindrance to the game. The mamipility must be meaningful to the fantasies of the
game. Finally, the manipulability must be focusthe options from which the player chooses while
manipulating the key element must be closely rdlat®r example, in the game GOSSIP, the key
element (statement of affinity) assumes a linegqusece of values ranging from hatred through love.
ENERGY CZAR violates this principle by requiringetplayer to choose from a large, disconnected set
of options. Menu structures and use of the keybbath arise from unfocussed key elements.

Many games employ multiple key elements. For exampbst combat games include both movement
and shooting. This is not necessarily bad; if bath elements are kept simple, or if one key element
retains primacy, the game can be successful. Hawmeemany key elements violating too many of
these principles will rob the game of its focus.

Your main problem with creating the I/O structuisevercoming constraints; your main problem with
creating the game structure is realizing possieditYour previous work with the I/O structure defs
the limitations on the structure of the game. Yan take more liberties with the internal structure
because the player will not directly encounteFdr example, for the game TACTICS | developed a
very complex combat algorithm that realisticallyccdates the effects of armor-piercing shot. The
complexity of this algorithm would have confused filayer had | tried to explain it. But the player
does not need to understand the internal workif¢jsecalgorithm; he need only grasp its effects. |
therefore did not feel constrained to design a Bmpnded and intuitively obvious algorithm.

Concentrate an providing enough color to guaratfaethe game will convey the authentic feel of
reality. Keep your sense of proportion while additegails. It will do your game no good to provide
exquisite detail and accuracy in one sphere whiglooking the most fundamental elements in
another sphere.



A very common mistake many designers make is ®tpih many game features onto the game
structure. In so doing, they create an overly ¢ate game, a dirty game. As | discussed in Chdpter
dirt is undesirable; a game is a structure thattfmumgether cleanly and well, not a brushpilertD
creates a second problem not mentioned in Chapitegdms up the I/O structure of the game. For
example, the long-range scan feature of STAR RAIBKERes provide some nice additional
capabilities, but it adds another keystroke to leenorized by the player. That's dirty input. Fortteta
this problem is overridden in STAR RAIDERS, becatisefantasy puts the player at the controls of a
starship, and so the player finds the intricacthefcontrol layout a supporting element of thedampt
rather than a hindrance. In most games, you malybedbrced to give up nice elements in the game
structure in order to maintain the quality of th@ ktructure. On the other hand, you may be fotoed
go back and change the I/O structure to incorp@aame feature you are unwilling to abandon. If
you do so, do not simply tack on a now commandhim&tthe entire I/O structure and modify it so that
the new command fits well with the rest of the $fucture.

Designing the game structure is emotionally vefied@nt from designing the I/O structure. While
designing the 1/O structure, the designer mustithigeprecarious path between the Scylla of expressi
power and the Charybdis of expressive clarity, evbite the storms of hardware limitations toss her
design to and fro. While designing the game stmegtilhe designer finds herself on a placid sea
stretching flat to the horizon. The challenge tanghher now is "Where do you go®p

Program Structure

The program structure is the third object of yoesign attentions. This structure is the vehiclechhi
translates the 1/O structure and game structuceaneal product. One of the most important element
of the program structure is the memory map. Youtralliscate chunks of memory for specific tasks.
Without such safeguards, you may end up expendiogssive quantities of memory on minor
functions, and having insufficient memory remainfagimportant tasks. Definitions of critical
variables and subroutines are also necessarylyisame documentation on program flow is
important. Use flow charts or Warnier-Orr diagramnsvhatever suits your fancy. This book is not
primarily concerned with programming; if you neaddance on program development, consult any of
the many excellent books on program developntept.

Evaluation of the Design

You now have three structures in hand: the 1/Ocsting, the game structure, and the program streictur
You are satisfied that all three structures wilklkvand that they are compatible with each othee Th
next stop in the design phase is to evaluate tkeathdesign for the most common design flaws that
plague games. The first and most important quessiatioes this design satisfy my design goals? Does
it do what | want it to do? Will the player realixperience what | want him to experience? If yai ar
satisfied that the design does pass this cruggl peoceed to the next test.

Examine the stability of the game structure. Renmamiiat a game is a dynamic process. Are there any
circumstances in which the game could get out afro8? For example, if the game has money in it,
could a situation arise in which the player findss$elf the owner of ridiculously large amounts of
money? In short, does the game structure guarae@senable upper and lower bounds on all values?
If not, re-examine the game structure carefullyhveib eye to structural changes that will right the
situation. If you have no other options, you maybgged to put them in by brute force (e.g., "IF
MONEY > 10000 THEN MONEY 10000")

Now probe the design for unanticipated shortcutadtory. A player who can find a way to guarantee
victory with little effort on his part will not dere the full benefit of your game. Insure that all
unintended shortcuts are blocked so that the playst experience those processes that you want him
to experience. Any blocks you place must be ungbteuand reasonable. The player must never notice



that he is being shepherded down the primrose patkexample of obtrusive blocking comes from the
game WAR IN THE EAST (trademark of Simulations Reditions, Inc). This wargame deals with the
Eastern Front in World War 11. The Germans blitdedp into Russia but their advance ground to a
halt before Moscow. To simulate this the desiggenge the Germans an overwhelming superiority but
also gave them a supply noose whose length watittgrealculated to insure that the Germans would
be jerked to a dead halt just outside Moscow. Tfeeewas correct, but the means of achieving iteve
too obvious, too obtrusive.

The last and most crucial decision is the decitioabort the game or proceed. It should be made now
before you commit to programming the game. Do mgsitate to abort the game now; even if you abort
now you will still have | earned a great deal aad say that the effort was worthwhile. A decision t
give up at a later stage will entail a real lossgive this option careful consideration now wlyitei

can still do it without major loss. Abort if therga no longer excites you. Abort if you have doubts
about its likelihood of success. Abort if you aresure that you can successfully implement it. lehiav
my files nearly a hundred game ideas; of thesayelexplored at length some 30 to 40. Of these, all
but eight were aborted in the design stage.

PRE-PROGRAMMING PHASE

If the game has made it this far, you are now reaadypmmit your ideas to paper. Until now your
documentation has been sketchy, more along the ¢éiheotes and doodles than documents. Now you
are ready to prepare your complete game documentaiirst, commit all of your design results from
the previous phase to paper. Define the 1/O stracnd the internal game structure. The tone ef thi
documentation should emphasize the player’s expegieather than technical considerations. Compare
this first set of documents with your preliminampgram structure notes; adjust the program stractur
documents if necessamap

PROGRAMMING PHASE

This is the easiest of all the phases. Programitsedf is straightforward and tedious work, requiyi
attention to detail more than anything else. Selttas a game failed solely because the programmer
lacked the requisite programming skills. Games Hawed to live up to their potential because the
programmer did not expend enough effort, or rughedob, or didn’t bother to write in assembly
language, but in few cases has talent or lacklméein the crucial factor in the programming of enga
rather, effort or lack of it is most often the respible factor. If you place all of your self-respeggs

in the programming basket, | suggest that you gebbgame design and work in systems
programming. Otherwise, write the code and dehumit

PLAYTESTING PHASE

Ideally, playtesting is a process that yields infation used to polish and refine the game design. |
practice, playtesting often reveals fundamentaigieand programming problems that require major
efforts to correct. Thus, playtesting is often imteven with a certain amount of program debugging.

Sometimes playtesting reveals that the game is¢dously flawed to save. A nonfatal, correctable
flaw is usually a matter of insufficiency or excesst enough color, too many pieces, not enough
action, too much computation required of the plafdatal flaw arises from a fundamental conflict
between two important elements of the game whasmmipatibility was not foreseen. You must have
the courage to trash a game with such a fatal fatching after the game is programmed can only
achieve limited gains; if the game is badly defadirebortion is preferable to surgery.

If playtesting reveals serious but not fatal profdeyou must very carefully weigh your options. Do
not succumb to the temptation to fall back on akjaind dirty patch job. Many times the problem that
is discovered in playtesting is really only a syamptof a more fundamental design flaw. Be analytical



determine the essence of the problem. Once youdeteemined the true nature of the problem, take
plenty of time to devise a variety of solutions.maush this process; sometimes the ideal solution
comes from an unexpected angle. Choose a solwrdtsfpromise of furthering the faithfulness oéth
game to your goals. Do not opt for the easiesttimmipbut the solution that best meets your goals.

For example, while designing EASTERN FRONT 194/Bn into a severe problem with unit counts:
there were far too many units for the player totadrconveniently. After wasting much time trying t
devise ways to shrink the map or directly redueerthmber of units, | eventually stumbled upon zones
of control, a standard wargaming technique thagreds the effective size of a unit. The inclusion of
zones of control in the game not only solved thie ecount problem; it also made the logistics rules
more significant and gave the game a richer sstrafegies. | set out with the narrow goal of readgcc

the unit count, but | found an improvement with fmiscoader implications.

If your initial design was well-developed (or yore gust plain lucky) the game will not face such
crises; instead, the problems you will face willggeblems of polish. All of the little things thatake a
game go will be out of tune, and the game will mike a drunken dinosaur instead of the lithe
leopard you had envisioned. Tuning the game wilk tanany weeks of work. For the short term you
can scrimp on the tuning while you are working ¢imeo problems, for tuning the game requires
delicate adjustments of all the game factors; ahgrochanges will only throw off the tune. Therefor
defer final tuning work until the very end of thelighing stage.

There are actually two forms of playtesting. Thetfis your own playtesting done in the final segé
debugging. The second form comes later when youduer the game to other playtesters. The salient-
difference between the two lies in the nature eflihgs exposed. Your own playtesting should reveal
and eliminate all program bugs (arising from flawshe program structure) and many of the game
bugs (arising from flaws in the game structure)e Game you give to the playtesters should be free o
program bugs; they should discover only bugs ingéme structure. There is no point in showing an
incomplete game to playtesters, and indeed thex@l@nger in contaminating their objectivity by
showing them a version of the game too early. Bettime will come when you feel that the game is
very close to completion, and your own stock obgléor improvements is dwindling. This is the time
to show the game to a few select playtesters.

Playtesters must be selected and used with greatYiau cannot simply grab a few friends and ask
them what they think of the game. You need plagtssivho possess a deep familiarity with games,
playtesters who can analyze and criticize your gentie some basis of experience. Ideally the
playtesters would themselves be game designerthdgrwould then share your appreciation for the
trade-offs essential to good game design. You shalsb know the player well, both his personality
and his game taste. You should never use morefitreanr six playtesters. A surplus of playtesten$yo
insures that you will not be able to assess cdyetiue reaction of each playtester.

A variety of other systems have been used for phiytg. Most rely on gathering large groups ofl'rea
people" and assessing their reactions to the ganae little respect for such systems. Althougkyth
are scientific, objective, and democratic, theylsel yield useful design information, for consumers
make lousy critics. The suggestions they makeraned and impractical; they don’t know enough
about computers or games to make practical suggestsuch methods may well work with detergent
and shaving cream, but | very much doubt that aegitgnovie, book, or song was created through
market research of this kind. | will concede thattsmethods can prove to be a useful way to giiele t
mass production of cheap games by designers debintalents; this book is not directed to persdns o
such a mentality. The playtesters will need a priglary manual for the game. It need not be a fetsh
product any more than the game itself---just encarggntation information to get the playtester gpin
with the game. Make sure that there is enoughamthnual that the playtester doesn’t waste time
critiquing problems of the game that will be soN®dthe manual. Do not sit down with the playtester



in advance and coach him through the game; youonill contaminate his objectivity. The playtester’s
first reaction to the game is your best feedbackersuccess of the manual . Let the playtester
experiment with the game for perhaps a week bgfovemeet with him. Do not ask the playtester to
keep lengthy written records of play performaneewon’'t do it. Instead, include in the manual a few
suggestions about potential problems that worry Jéwe most for which you should ask in writing is a
simple record of game options selected and subségueres.

Schedule along interview with the playtester dfiehas had enough time to digest the game. Come to
the interview prepared with a set of standard dorestthat you ask all playtesters. Do not lead the
playtester’s answers and don't solicit praise. Yobris to find flaws; accolades come later. Witilis

more scientific to use a third person to conduetititerview (thereby assuring more honest answers),
this imposes a middleman between you and your gdéstts. | prefer to get the information directly
from the playtester. | also prefer to take a vesgative tack during the interview, encouraging the
playtester to criticize the game along with me amguggest means of improving it.

Playtesters’ criticisms are difficult to evaluakéost criticisms must be rejected for a variety edsons.
Some are incompatible with your goals; some areanbievable in the-memory space remaining.
Some are reasonable, but would require major sodteargery incommensurate with the gains offered.
Do not hesitate to reject 90% of the suggestionden@he remaining 10% are right; waste no time
implementing them. How do you tell the good 10%%&Téthe stuff of wisdom; | certainly don'’t

know.

The final stage of the design cycle is devoteddizshing the game. The polishing stage is actually
concurrent with the later stages of playtesting rmag involve several iterations with the playtester
This stage is critical; the designer has been wgrkin the game for a long time by now and the tuste
of the new design has worn off. It is now only g jab that should have been finished months age. Th
playtesters love it, the publisher loves it and tganright now, and the designer is sick of iteTirge

to dump the damn thing is overpowering. Resistulge; press on relentlessly and polish, polish,
polish. Keep testing the game, fine-tuning it, adding tiny embellishments to it. Once it’'s out the
door, it's gone forever. Every single game | havaalhas followed the same pattern: | polished the
game until | was sick of it and never wanted toisagain. When at last | sent the game out, licej

| was free of that dog at last. Within a month kwagretting my impatience and wishing | could have
chance to clean up that one embarrassing bug bzt hever noticed. Within three months my regret
had turned into shame as | discovered or was fatdamy more bugs. | have programs out there whose
patrimony | hope never becomes widely known.

One of the last tasks you must perform before sahgethe game is the preparation of a game manual.
Manuals are frequently given short shrift by jusbat everybody associated with computer games.
This is a serious mistake, for the manual is d eitament in the overall game package. A compuasr h
many limitations; some can be overcome with a goadual. Much of the static information
associated with a game can be presented in a mameamanual is also an excellent place to add
fantasy support elements such as pictures and tagokd stories. Finally, a well-written manual will
clear up many of the misunderstandings that oftese auring a game.

You must write your own manual for the game, noterdtow poor a writer you are, and even if a
professional writer will prepare the final manugthe attempt to write your own manual will increase
your respect for the skills of the professionalterimaking it more likely that you will have a
productive relationship with the writer. Writing yoown manual will also provide feedback on the
cleanliness of the game design. Clumsy designkato describe, while clean designs are easier to
describe. Finally, your own manual will be a usesolirce document for the professional writer. You



should be prepared for the writer to throw out ymanual and start all over---a good writer would
rather create a new manual than polish an amatzude efforts. You must cater to the writer’s reeed
answering all his questions as completely as ples<imly a close and supportive relationship betwee
designer and writer can produce an excellent mameal

POST-MORTEM

Once the program is out, brace yourself for thicsti They will get their filthy hands on your Idye
game and do the most terrible things to it. Thelyplay it without reading the rules. If it's a ategic
game, they will castigate it for being insufficignéxciting; if it's an S&A game, they will find it
intellectually deficient. They will divine imaginatechnical flaws and speculate incorrectly on your
deep psychological hang-ups that led you to producé a game. One critic of mine concluded that
TANKTICS was obviously slapped together on a rudiedule; actually, the time between first efforts
and final publication was five years and two mon#rsother roasted ENERGY CZAR (an energy
economics educational simulation) because it wasnéxciting as his favorite arcade game. Don't let
these critics affect you. Most critics are far lgsalified to criticize programs than you are tatevr
them. A very few critics with the larger publicat®are quite thoughtful; you should pay attentmn t
their comments. With most critics, though, you ddquay heed only to views shared by three or more
independent critics. Remember also that even a gobd will roast you if your goal is not to hiagte.

The public is another matter. If they don’t buy ygame, you lose two ways: first, you or your
employer make little money on the game; and secgmaddon’t reach as many people with your
message. It doesn’t matter how beautiful your ngsssif nobody listens to it, you have failed as a
artist. One failure is nothing to worry about; ervartist bombs occasionally. Two failures in a rang
bad; three should initiate a serious reconsideraifartistic values. Are you willing to be a nolaled
starving artist, or a somewhat wealthier artisao@K.within your heart, long and hard. If deep down
inside you know that you met your goals, then ignibie critics and the public.
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SUMMARY

Every artist develops her own special techniquesidaals for the execution of her art. The painter
worries about brush strokes, mixing of paint, aadure; the musical composer learns techniques of
orchestration, timing, and counterpoint. The gam&gher also acquires a variety of specializedsskil
techniques, and ideals for the execution of heft.drathis chapter | will describe some of the
techniques that | usgop

BALANCING SOLITAIRE GAMES

A solitaire game pits the human player againsttmputer. The computer and the human are very
different creatures; where human thought procemsediffuse, associative, and integrated, the
machine’s thought processes are direct, linearaaititimetic. This creates a problem. A computergam
is created for the benefit of the human, and tleeeeik cast in the intellectual territory of thentan,

not that of the computer. This puts the computer matural disadvantage. Although the computer
could easily whip the human in games involving catagion, sorting, or similar functions, such games
would be of little interest to the human playereTdomputer must play on the human’s home turf,
something it does with great difficulty. How do wesign the game to challenge the human? Four
techniques are available: vast resources, arlisomarts, limited information, and pagep

Vast Resources

This is by far the most heavily used techniquebfancing a game. The computer is provided with
immense resources that it uses stupidly. Theseires® may consist of large numbers of opponents
that operate with a rudimentary intelligence. Mgaynes use this ploy: SPACE INVADERS, MISSILE
COMMAND, ASTEROIDS, CENTIPEDE, and TEMPEST are soofi¢he more popular games to use
this technique. It is also possible to equip thepoter with a small number of opponents that are
themselves more powerful than the human playeiits,usuch as the supertanks in BATTLEZONE.
The effect in both cases is the same: the humaeipdaadvantage in intelligence is offset by the
computer’s material advantages.



This approach has two benefits. First, it givesateflict between the human and the computer a
David versus Goliath air. Most people would rativer as apparent underdog than as equal. Second,
this approach is the easiest to implement. Progidntificial intelligence for the computer’s plager

can be difficult, but repeating a process for mamyputer players takes little more than a simpdglo
Of course, the ease of implementing this solutiemies a disadvantage: everybody else does it.réd/e a
knee-deep in such games! Laziness and lack ofrdetation have far more to do with the prevalence
of this technique than game design consideratimips.

Artificial Smarts

The obvious alternative to the use of sheer numbedosprovide the computer player with intelligenc
adequate to meet the human on equal terms. Un&dglynartificial intelligence techniques are not

well enough developed to be useful here. Tree-Bemydechniques have been developed far enough to
allow us to produce passable chess, checkers, tnadl@players. Any other game that can be
expressed in direct tree-searching terms can bdldéwmwith these techniques. Unfortunately, very few
games are appropriate for this treatment.

An alternative is to develop ad-hoc artificial iligeence routines for each game. Since such rositine
are too primitive to be referred to as "artifidiatelligence”, | instead use the less grandiosa ter
"artificial smarts". This is the method | have ug@d@ANKTICS, EASTERN FRONT 1941, and
LEGIONNAIRE, with varying degrees of success. Ttimtegy demands great effort from the game
designer, for such ad-hoc routines must be reasogabunpredictable.

Our first requirement of any artificial smarts ystis that it produce reasonable behavior. The
computer should not drive its tanks over cliffgsir spaceships into each other, or pause to rest
directly in front of the human’s guns. In other @®yobviously stupid moves must not be allowed by
any artificial smarts system. This requirement tesmys to list all possible stupid moves and wradec
that tests for each such stupid move and precliadEsis is the wrong way to handle the problen, fo
the computer can demonstrate unanticipated crgativihe stupidity of its mistakes. A better (but
more difficult) method is to create a more genalgbrithm that obviates most absurd moves.

A second requirement of an artificial smarts rogiigunpredictability. The human should never be
able to second-guess the behavior of the comguotethis would shatter the illusion of intelligenaad
make victory much easier. This is may seem to edlitt the first requirement of reasonable behavior,
for reasonable behavior follows patterns that sthéwel predictable. The apparent contradiction can be
resolved through a deeper understanding of theaafuinteraction in a game. Three realizationstmus
be combined to arrive at this deeper understandhimgt, reaction to an opponent is in some ways a
reflection of that opponent. A reasonable playiestto anticipate his opponent’s moves by assessing
his opponent’s personality. Second, interactiveieasmutual reaction---both players attempt to
anticipate each other’s moves. Third, this intavactess is itself a measure of "gaminess". We can
combine these three realizations in an analogyamaebecomes analogous to two mirrors aligned
towards each other, with each player looking ocanflone mirror. A puzzle is analogous to the two
mirrors being unreflective; the player sees astatiresponsive image. A weakly interactive game is
analogous to the two mirrors being weakly reflestieach player can see and interact at one or two
levels of reflection. A perfectly interactive garttiee "gamiest game") is analogous to the two msrror
being perfectly reflective; each of the two playesursively exchanges places in an endless tuinel
reflected anticipation’s. No matter how reasondhéebehavior, the infinitely complex pattern of
anticipation and counter-anticipation defies pradit It is reasonable yet unpredictable.

Unfortunately, a perfectly interactive game is bha&yshe reach of microcomputers, for if the computer
is to anticipate human moves interactively, it maestable to assess the personality of its opponemts
hopeless task as yet. For the moment, we musbrefyore primitive guidelines. For example, my



experience has been that algorithms are most padiecwhen they are "particular”. By "particular” |
mean that they place an emphasis on single elerottite overall game pattern. For example, in
wargames, algorithms along the lines of "deterntimgeclosest enemy unit and fire at it" are particul
and yield predictable behavior.

I have found that the best algorithms considegtieatest amount of information in the broadest
context. That is, they will factor into their decis-making the largest number of considerationisenat
than focus on a small number of particular elemé@sontinue with the example above, a better
algorithm might be "determine the enemy unit posimggreatest combination of threat and
vulnerability (based on range, activity, facingiga to other friendly units, cover, and sightirfgg on
unit if probability of kill exceeds probability dfeing killed".

How does one implement such principles into speaifgorithms? | doubt that any all purpose system.
can ever be found. The best general solution | fiawed so far for this problem utilizes point syate
field analysis, and changes in the game structure.

First, | establish a point system for quantifyihg merit of each possible move. This is a time-hedto
technique for many artificial intelligence systerAgyreat deal of thought must go into the point
system. The first problem with it is one of dynamaage: the designer must insure that the prolyabili
of two accessible moves each accumulating a pailievequal to the maximum value allowed by the
word size (eight bits) approaches zero. In otherdgionve can't have two moves each getting a sdore o
255 or we have no way of knowing which is truly thedter move. This problem will diminish as 16-bit
systems become more common.

A second problem with the point system is the batanof factors against each other. In our
hypothetical tank game used above, we agree tinabiclg on top of a hill is good, but we also agree
that moving onto a road is good. Which is bettégPHilltop position is worth 15 points, what isaad
position worth? These questions are very diffitmlanswer. They require a deep familiarity with the
play of the game. Unfortunately, such familiargyimpossible to attain with a game that has yéeto
completed. The only alternative is broad experiemtenate knowledge of the situation being
represented, painstaking analysis, and lots ofrexpating.

A second element of my general approach to adifsinarts is the use of field analysis. This is/onl
applicable to games involving spatial relationshlpssuch games the human relies on pattern
recognition to analyze positions and plan movese frattern recognition on the level of human effort
is beyond the abilities of a microcomputer. Howegemething approaching pattern recognition can be
attained through the use of field analysis. The ddéyrt here is the creation of a calculable field
guantity that correctly expresses the critical infation needed by the computer to make a reasonable
move. For example, in several of my wargames | lmaade use of safety and danger fields that tell a
unit how much safety or danger it faces. Dangealsulated by summing the quotients of enemy units’
strengths divided by their ranges; thus, largeeclosts are very dangerous and small distant angs
only slightly dangerous. A similar calculation witiendly units yields a safety factor. By compayin

the danger value at its position with the safetyeat its position, a unit can decide whethehddd
exhibit bold behavior or timid behavior. Once tHecision is made, the unit can look around it and
measure the net danger minus safety in each positio which the unit could move. If it is feeling

bold, it moves towards the danger; if it is feeltigid, it moves away. Thus, the use of fields alca

unit to assess a spatial array of factors.

Another technique for coping with artificial smapi®©blems is so simple that it seems like cheating:
change the game. If an element of the game igactiable with artificial reckoning, remove it. lby
can’t come up with a good way to use a feature,rgally have no choice but to delete it. For exanpl
while designing TANKTICS, | encountered a problenthviakes. If a lake was concave in shape, the



computer would drive its tanks to the shore, bgzkamd return to the shore. The concave lake adeate
a trap for my artificial smarts algorithm. | wastdreat deal of time working on a smarter artfici
smarts routine that would not be trapped by contales while retaining desirable economies of
motion. After much wasted effort | discovered tlettér solution: delete concave lakes from the map.

Ideally, the experienced game designer has enaugitive feel for algorithms that she can sensegam
factors that are intractable and avoid them dutfiegdesign stages of the game. Most of us must
discover these things the hard way and retracsteps to modify the design. Experiencing these
disasters is part of what provides the intuition.

A special problem is the coordination of moves @y different units under the control of the
computer. How is the computer to assure that tfierdnt units move in a coordinated way and that
traffic jams don’t develop? One way is to use ausagjal planning system coupled with a simple test
for the position of other units. Thus, unit #1 mevest, then #2, then #3, with each one avoiding
collisions. | can assure you from my own experiethed this system replaces collisions with the most
frustrating traffic jams. A better way uses a \a@ttmove system in which each unit plans a virtual
move on the basis of the virtual positions of alitst Here’s how it works: we begin with an arrdy o
real positions of all computer units. We createaay of virtual positions and initialize all vidl
values to the real values. Then each unit planmadatge, avoiding collisions with the virtual positg
When its move is planned, it places its plannedl foosition into the virtual array. Other unitsnhe
plan their moves. After all units have planned winial move, the process repeats, with each unit
planning its move on the basis of the interim \@ttonove array. This huge outer loop should be
convergent; after a sufficient number of iteratitims routine terminates and the virtual positicorsnf
the basis of the moves made by the computer’s.urtiis technique should be useful for coordinating
the moves of many units and preventing traffic jams

No matter how good an algorithm is, it has a limhitegime of applicability. The odds are that a
specific algorithm will work best under a narromge of conditions. A good game design must offer a
broad range of conditions to be truly interestifigus, the designer must frequently create a numiber
algorithms and switch from one to another as camitchange. The transition from one algorithm to
another is fraught with peril, for continuity must maintained across the transition. | well remeanabe
frustrating experience with algorithm transitionshAt EGIONNAIRE. The computer-barbarians had
three algorithms: a "run for safety" algorithm, "approach to contact" algorithm, and an "attack"
algorithm. Under certain conditions a barbarianrapeg under the "approach to contact" algorithm
would decide on bold behavior, dash forward to mak&act with the human, and make the transition
to the "attack" algorithm, which would then declareattack unsafe. The barbarian would thus balk at
the attack, and convert to the "run for safety'bathpm, which would direct it to turn tail and ruhhe
human player was treated to a spectacle of ferebjainarging and frantically retreating barbarians,
none of whom ever bothered to actually fight. Ir@vally gave up and re-designed the algorithms,
merging them into a single "advance to attack" itlgon with no transitions.

The artificial smarts techniques | have descrileths are designed for use in games involving apati
relationships. Many games are non-spatial; othércgal smarts techniques are required for such
games. One of the most common types of non-sggiakes uses systems that behave in complex
ways. These games often use coupled differentistgans to model complex systems. LUNAR
LANDER, HAMMURABI, ENERGY CZAR, and SCRAM are alkamples of such games. The
primary problem facing the designer of such garme®t so much to defeat the human as to model
complex behavior. | advise the game designer fadbcularly careful with games involving large
systems of coupled differential equations. HAMMURIABes three coupled first-order differential
equations, and most programmers find it tracte®lg the complexity of the problem rises very stgepl
with the number of differential equations used. RG&Y CZAR used the fantastic sum of 48



differential equations, a feat made believable dylyhe fact that many constraints were imposed on
them. In general, be wary of more than four coupldéf@rential equations. If you must use many
differential equations, try to use parallel diffietiel equations, in which the same fundamental egua
is applied to each element of an array of values.

To help keep the system balanced, each differesdia&tion should have a damping factor that must be
empirically adjusted:

new value = old value + (driving factor / dampimgtor)

A small damping factor produces lively systems timince around wildly. A large damping factor
yields sluggish systems that change slowly. Unfaataly, recourse to simple damping factors can
backfire when a relationship of negative feedbagkte between the "new value" and the "driving
force". In this case, large damping inhibits thgatese feedback, and one of the variables goes wild
The behavior of systems of differential equatiaeamplex; | suggest that designers interested in
these problems study the mathematics of overdamymeldirdamped, and critically damped oscillatory
systems. For more general information on solvirgiesyis of differential equations, any good textbook
on numerical analysis will serve as a useful guide.

Conclusions on Artificial Smarts

The application of all of these methods may watiquce a game with some intelligence, but one’s
expectations should not be too high. Even the edipge of great effort is not enough to producéytru
intelligent play; none of my three efforts to datay with an intelligence that is adequate, bylfitse
tackle a human player. Indeed, they still needdoatios of at least two to one to stand up to the
human playerTop

Limited Information

Another way to make up for the computer’s lackmtéiligence is to limit the amount of information
available to the human player. If the human doé$awve the information to process, he cannot apply
his superior processing power to the problem. Tdghnique should not be applied to excess, for then
the game is reduced to a game of chance. It carstheless, equalize the odds. If the informatgon i
withheld in a reasonable context (e.g., the playest send out scouts), the restrictions on infoilonat
seem natural.

Limited information provides a bonus: it can tickhe imagination of the player by suggesting withou
actually confirming. This only happens when theit&ions on the information are artfully chosen.
Randomly assigned gaps in information are confuaimdjfrustrating rather than tantalizing. A naked
woman can be beautiful to the male eye, but anlbrtfiressed woman can conceal her charms
suggestively and thus appear even more alluring.sBme woman randomly covered with
miscellaneous bits of cloth would only look silly.

Pace

Another way to even balance between human and demisuthrough the pace of the game. The
human may be smart, but the computer is much fas{@erforming simple computations. If the pace is
fast enough, the human will not have enough timepiay his superior processing skills, and will be
befuddled. This is a very easy technique to agalyt comes as no surprise that it is very heawlgd

by designers of skill and action games.

| do not encourage the use of pace as an equabgiegt in computer games. Pace only succeeds by
depriving the human player of the time he needsuest a larger portion of himself into the game.



Without that investment, the game can never offéctachallenge. Pace does for computer games what
the one-night stand does for romance. Like onetrsggnds, it will never go away. We certainly da no
need to encourage it.

Summary

These four techniques for balancing computer gaaresever used in isolation; every game uses some
combination of the four. Most games rely primanly pace and quantity for balance, with very little
intelligence or limited information. There is n@s®n why a game could not use all four techniques;
indeed, this should make the game all the moreesstal, for, by using small amounts of each method,
the game would not have to strain the limitatiohsaxh. The designer must decide the appropriate
balance of each for the goals of the particulareanp

RELATIONSHIPS BETWEEN OPPONENTS

Every game establishes a relationship between @upeihat each player strives to exploit to
maximum advantage. The fundamental architectutkisfrelationship plays a central role in the game.
It defines the interactions available to the playand sets the tone of the game. Most computergame
to date utilize very simple player-to-player redaghips; this has limited their range and depth. A
deeper understanding of player-to-player relatigpsstvill lead to more interesting gameasp

Symmetric Relationships

The simplest architecture establishes a synmetiationship between the two players. Both possess
the same properties, the same strengths and weasn&y/mmetric games have the obviously
desirable feature that they are automatically lzaenThey tend to be much easier to program because
the same processes are applied to each playellyFthay are easier to learn and understand.
Examples of symmetric games include COMBAT forAiARI 2600, BASKETBALL, and DOG

DAZE by Gray Chang.

Symmetric games suffer from a variety of weaknegbesgreatest of which is their relative simpiicit
Any strategy that promises to be truly effectiva ead will be used by both sides simultaneously. In
such a case, success is derived not from plannihfydim execution. Alternatively, success in the
game turns on very fine details; chess providesxample an advantage of but a single pawn can be
parlayed into a victorylop

Asymmetric games

Because of the weaknesses of symmetric games, gaangs attempt to establish an asymmetric
relationship between the opponents. Each playeahesque combination of advantages and
disadvantages. The game designer must somehowcbdlam advantages so that both sides have the
same likelihood of victory, given equal levels &ills The simplest way of doing this is with plasti
asymmetry. These games are formally symmetrictHmuplayers are allowed to select initial traits
according to some set of restrictions. For exampléhe Avalon-Hill boardgame WIZARD’S QUEST,
the players are each allowed the same numberrdbtegs at the beginning of the game, but they
choose their territories in sequence. Thus, whatinidially a symmetric relationship (each persas h

N territories) becomes an asymmetric one (playrag®one combination of N territories while player B
has a different combination). The asymmetry is led by the players themselves at the outset of the
game, so if the results are unbalanced, the pleg®no one to blame but himself.



Other games establish a more explicitly asymmegtationship. Almost all solitaire computer games
establish an asymmetric relationship between thepcder player and the human player because the
computer cannot hope to compete with the humanaitters of intelligence. Thus, the human player is
given resources that allow him to bring his supgplanning power to bear, and the computer gets
resources that compensate for its lack of intetligeTop

Triangularity

The advantage of asymmetric games lies in thetybaibuild nontransitive or triangular relationgsi
into the game. Transitivity is a well-defined mattaical property. In the context of games it istbes
illustrated with the rock-scissors-paper game. players play this game; each secretly selects bne o
the three pieces; they simultaneously announceamgare their choices. If both made the same
choice the result is a draw and the game is regekHtiney make different choices, then rock breaks
scissors, scissors cut paper, and paper enfolés Taes relationship, in which each component can
defeat one other and can be defeated by one @étl@nontransitive relationship; the fact that rock
beats scissors and scissors beat paper does nottina¢aock beats paper. Notice that this partrcula
nontransitive relationship only produces clean ltssmith three components. This is because each
component only relates to two other componentsedtts one and loses to the other. A rock-scissors-
paper game with binary outcomes (win or lose) cabeanade with more than three components. One
could be made with multiple components if sevezakls of victory (using a point system, perhaps)
were admitted.

Nontransitivity is an interesting mathematical prdy, but it does not yield rich games so long as w
hew to the strict mathematical meaning of the tarhe value of this discussion lies in the
generalization of the principle into less well-aheftl areas. | use the term "triangular” to descumh
asymmetric relationships that extend the concepteiatransitivity beyond its formal definition.

A simple example of a triangular relationship appeaa the game BATTLEZONE. When a saucer
appears, the player can pursue the saucer insteedememy tank. In such a case, there are three
components: player, saucer, and enemy tank. Tlyemptarsues the saucer (side one) and allows the
enemy tank to pursue him unmolested (side two).tfind side of the triangle (saucer to enemy tank)

is not directly meaningful to the human---the cotgpunaneuvers the saucer to entice the human into a
poor position. This example is easy to understawhbse the triangularity assumes a spatial form as
well as a structural one.

Triangularity is most often implemented with mixaifensive-defensive relationships. In most conflict
games, regardless of the medium of conflict, thalebe offensive actions and defensive ones. Some
games concentrate the bulk of one activity on ahe, snaking one side the attacker and the other sid
the defender. This is a risky business, for itrretstthe options available to each player. It'sohi@
interact when your options are limited. Much monéeetaining are games that mix offensive and
defensive strategies for each player. This wayh @dayer gets to attack and to defend. What is more
important, players can trade off defensive neediagoffensive opportunities. Triangular
relationships automatically spring from such sita.

The essence of the value of triangularity liegsnndirection. A binary relationship makes direct
conflict unavoidable; the antagonists must appr@athattack each other through direct means. These
direct approaches are obvious and expected; frdlaison such games often degenerate into tedious
exercises following a narrow script. A triangulalationship allows each player indirect methods of
approach. Such an indirect approach always allofas &cher and subtler interactiorop



Actors and Indirect Relationships

Indirection is the essence of the value of triaagty to game design. Indirection is itself an intpat
element to consider, for triangularity is only thest rudimentary expression of indirection. We can
take the concept of indirection further than trialagity. Most games provide a direct relationship
between opponents, as shown in the following diagra

Since the opponent is the only obstacle facingpthger, the simplest and most obvious resolution of
the conflict is to destroy the opponent. This isyvgb many of these direct games are so violent.
Triangularity, on the other hand, provides soméraution in the relationship:

With triangularity, each opponent can get at theeothrough the third party. The third party camabe
passive agent, a weakly active one, or a full-feztiglayer. However, it’'s tough enough getting two
people together for a game, much less three; tverdiie third agent is often played by a computer-
generated actor. An actor, as defined here, ish@osame as an opponent. An actor follows a simple
script; it has no guiding intelligence or purposé&®own. For example, the saucer in BATTLEZONE
is an actor. Its script calls for it to drift aralithe battlefield without actively participatingtine battle.
Its function is distraction, a very weak role for @ctor to play.

The actor concept allows us to understand a highvet of indirection, diagrammatically represented
as follows:

In this arrangement, the players do not battle eslcbr directly; they control actors who engage in
direct conflict. A good example of this schemehswn in the game ROBOTWAR by Muse Software.
In this game, each player controls a killer roddie player writes a detailed script (a short progra
for his robot; this script will be used by the roboa gladiatorial contest. The game thus remdhes
players from direct conflict and substitutes rohoters as combatants. Each player is clearly ifieati
with his own robot. This form of indirection is wrecessful because the conflict itself remains tirec
moreover, the player is removed from the conflitd orced to sit on the sidelines. | therefore thee
form of indirection as an unsuccessful transitistage.

The next level of indirection is shown in a vergw@r boardgame design by Jim Dunnigan, BATTLE
FOR GERMANY. This game concerns the invasion ofr@ery in 1945. This was obviously an
uneven struggle, for the Germans were simultangdiggiting the Russians in the east and the Anglo-
Americans in the west. Uneven struggles make fatisfy games. Dunnigan’s solution was to split both
sides. One player controls the Russians and thefvoed Germans; the other controls the Anglo-
Americans and the east-front Germans. Thus, eastepis both invader and defender: Neither player
identifies directly with the invaders or the Germatie two combatants have lost their identitia$ an
are now actors.

The highest expression of indirection | have sedbunnigan’s RUSSIAN CIVIL WAR game. This
boardgame covers the civil war between the Redslen@/hites. Dunnigan’s brilliant approach was to
completely dissolve any identification between plagnd combatant. Each player receives some Red
armies and some White armies. During the coursbeofjame, the player uses his Red armies to attack
and destroy other players’ White armies. He use$\tiite armies to attack and destroy other players’
Red armies. The end of the game comes when oneRsedieor White, is annihilated. The winner is

then the player most identifiable with the victarsoarmy (i.e., with the largest pile of loser’s lesd

and the smallest pile of winner’s bodies).

The indirection of this game is truly impressivéeltwo combatants are in no way identifiable with
any individual until very late in the game. Theg actors; Red and White battle without human
manifestation even though they are played by hupteyers. There is only one limitation to this
design: the system requires more than two plagensotk effectively. Nevertheless, such highly



indirect player-to-player architectures provide méascinating opportunities for game design. Direct
player-to-player relationships can only be appt@direct conflicts such as war. Direct conflicad

to be violent and destructive; for this reasonjetgaiscourages direct conflicts. Yet conflict raims

in our lives, taking more subtle and indirect forMé& fight our real-world battles with smiles, dist
allies, pressure, and co-operation. Games witlcdpiayer-to-player relationships cannot hope to
address real human interaction. Only indirect gaofies any possibility of designing games that
successfully explore the human condititsp

SMOOTH LEARNING CURVES

As a player works with a game, s/he should shoadsteand smooth improvement. Beginners should
be able to make some progress, intermediate psbpldd get intermediate scores, and experienced
players should got high scores. If we were to meageaph of a typical player’s score as a functibn o
time spent with the game, that graph should shourae sloping smoothly and steadily upward. This
is the most desirable case.

A variety of other learning curves can arise; theyeal a great deal about the game. If a game has a
curve that is relatively flat, we say that the gambard to learn. If the curve is steep, we saygdime

is easy to learn. If the curve has a sharp junip we say that there is just one trick to the game
mastery of which guarantees complete mastery ofjdéinee. If the game has many sharp jumps, we say
that there are many tricks. A particularly bad casees when the player’s score falls or levels off
midway through the learning experience. This ingisdahat the game contains contradictory elements
that confuse or distract the player at a certaiellef proficiency. The ideal always slopes upward
smoothly and steadily.

Games without smooth learning curves frustrategekapy failing to provide them with reasonable
opportunities for bettering their scores. Playerd that the game is either too hard, too eassingply
arbitrary. Games with smooth learning curves chagkletheir players at all levels and encourage
continued play by offering the prospect of new disries.

A smooth learning curve is worked into a game lyvjling a smooth progression from the beginner’s
level to an expert level. This requires that thengalesigner create not one game but a seriesabédel
games. Each game must be intrinsically interestimdychallenging to the level of player for whiclsit
targeted. Ideally, the progression is automatie;pglayer starts at the beginner’s level and theaced
features are brought in as the computer recogpizdgient play. More commonly, the player must
declare the level at which he desires to play.

THE ILLUSION OF WINNABILITY

Another important trait of any game is the illusminwinnability. If a game is to provide a contingi
challenge to the player, it must also provide aiooimg motivation to play. It must appear to be
winnable to all players, the beginner and the expet, it must never be truly winnable or it witlse

its appeal. This illusion is very difficult to ma&in. Some games maintain it for the expert buenev
achieve it for the beginner; these games intimid#iteut the most determined players. TEMPEST, for
example, intimidates many players because it apgedre unwinnable. The most successful game in
this respect is PAC-MAN, which appears winnablentast players, yet is never quite winnable.

The most important factor in the creation of tihsion of winnability is the cleanliness of the gam
dirty game intimidates its beginners with an exadssetails. The beginner never overcomes the
inhibiting suspicion that somewhere in the gamkdw "gotcha”. By contrast, a clean game
encourages all players to experiment with the gasnié appears.

Another key factor in maintaining the illusion oinmability arises from a careful analysis of therse
of player failure. In every game the player is estpd to fail often. What trips up the player? i th



player believes that his failure arises from solae in the game or its controls, he becomes frtestira
and angry with what he rightly judges to be an urdad unwinnable situation. If the player believes
that his failure arises from his own limitationsit fudges that the game expects or requires
superhuman performance, the player again rejeetgame as unfair and unwinnable. But if the player
believes failures to be attributable to correctalters on his own part, he believes the game to be
winnable and plays on in an effort to master thegaWVhen the player falls, he should slap himself
gently and say, "That was a silly mistak&dp

SUMMARY

In this chapter | have described a number of desigthods and ideals that | have used in developing
several games. Methods and ideals should not lkinggab bag fashion, for taken together they
constitute the elusive element we call "technigl@iethnique is part of an artist’s signature, as
important as theme. When we listen to Beethoverestic Fifth Symphony, or the rapturous Sixth, or
the ecstatic Ninth, we recognize in all the idgmiify stamp of Beethoven’s masterful techniqueolfi y
would be a compute game designer, you must edtadolid develop your own technique.



The Future of Computer Games

Chapter Seven

FAD OR FIXTURE?

THE TECHNOLOGICAL EXTRAPOLATION
ASSESSMENT: TECHNOLOGICAL REVOLUTION
THE NATURE OF CHANGE

The Mass Market

The Flowering of Heterogeneity

CONCLUSIONS

| n this book, | have explored computer games framaraber of angles. | have presented my claim that
computer games constitute an as-yet untappedrant foplicit in this claim is the hope that thig ar

form will someday be tapped. Unfortunately, histbears out the fears of cynics more often than the
hopes of dreamers. | must therefore separate Hapagredictions. Where are computer games
going? How will they change in the years to comelPWé see them emerge as a true art form? There
are a number of divergent trends apparent nowysaisabf them is complicated by conflicting
interpretations of the current state of computengaesign. | shall begin by addressing the most
commonly cited arguments, and proceed to the frasrleWprefer.Top

FAD OR FIXTURE?

The first and most important question concerns/grg survival of the computer games industry. One
school of thought maintains that computer gamesrae@ly a fad, a temporary infatuation that will
quickly pass when their novelty value is exhausBrdponents of this view compare the computer
game to other fads that swept into society witha¢éprce. They maintain that computer games lack
sufficient fundamental appeal to insure any stayioger. Eventually, these people say, computer
games will go the way of the hula hoop.

This line of thought is breezily rejected by allmigers of the industry, but | fear that the confken
people express is little more than the Titanic sgnmee---the confidence that arises from mere size.
They tend to blindly extrapolate into the future tistounding growth rates we have experiencecein th
past. It is certainly hard to give credence to dsayers when the curve of growth slopes upward so
steeply. However, few industry optimists can prevjdistification for their extrapolations. Just besa
the industry doubled in 1982 does not mean thaillidouble in 1983 or 1984. Indeed, it cannot
continue to annually double much longer; if it dithly eleven years’ time would be needed for Atari
alone to engulf the entire Gross National Prodiet$ome monstrous PAC-MAN.

Furthermore, size alone generates negative fohe¢sill certainly reduce the growth rate. In the
simple days of the seventies, when computer ganees @ounted by the thousands rather than the
millions, nobody much cared about their effectsaose they were a minor component of our society.
But now, they are everywhere. They are such a doWerce that they are affecting society in such a
way as to generate negative feedback. We now hhaeldash developing against computer games,
with ordinances against arcades popping up all theecountry. Parents are beginning to restriat the
children’s access to the games. Editorialists veagiainst the dire effects of playing the games.aye
several preliminary studies have been undertakeet&rmine the effects of computer games on
children; so far, the as-yet speculative resultehzeen mildly favorable, but the day will certainl
come when the crap game we call research comeasakgyes, and a blockbuster report is issued
demonstrating that computer games cause cancaipandtory rats.



Bigger critters than Atari have bitten the dusgdar industries than ours have shriveled and @ext
and past success are no guarantee of permanenceed/substantive reasons for confidence in the
future rather than simple extrapolations of pastdny. | am convinced that substantive reasons for
optimism exist; the full presentation of my reaswnwill come later in this chapter. For now let sagy
that computer games satisfy a fundamental desiradiibve recreation, and as such are assured of a
bright future Top

THE TECHNOLOGICAL EXTRAPOLATION

The most commonly cited future for computer ganseébeé technological extrapolation. Adherents of
this school point to the undeniably steady marctecfinology and the rapid improvements that we
have seen in the hardware for delivering gamesy Tien extrapolate these trends directly to pragect
future populated by supercomputers with fabulousegchock-full of unbelievable graphics and
incredibly realistic experiences. These people amsjzle technological factors as the primary ageints o
change. They claim that the big breakthroughsawithe with the use of bigger and faster processors,
megabytes of RAM, new languages, and better didpagware. Holography, trackballs, laserdisks,
body sensors-these are the coin of the realm att@nggchnological extrapolators.

| cast a jaded eye on such predictions. This is#émee line of thought that extrapolated computer
development in the late 60’s to predict ever-largeer-faster mainframes as the primary avenues of
development in the computer industry for the 7Gsmputers did indeed become larger in that decade,
but the development of larger computers was notittleinant event of the 70’s. Instead, the
maturation of minicomputers and the genesis of oci@mputers were the major developments of the
70’s. The extrapolators never foresaw the comingiiefocomputers, because micros didn't fit into

their "bigger and better" extrapolations.

I do not deny that technology will improve; it willhe real issue is not whether or not technolodly w
improve, but whether or not technological limitasoare the primary constraints on the game designer
| do not deny that technological limitations do wsp severe constraints on all computer games, and |
readily acknowledge that technological advancekrasihove many of these constraints. Thus,
technological immaturity, the weakness of currebit864K, 1 MHz systems---is a crippling

limitation. Yet | maintain that artistic immaturitg an even more crippling limitation.

Consider two extreme hypothetical future worldse Tinst world has no technological development
and the second world has no artistic developmarthé first world | am stuck with an Atari 800 ag m
sole medium for game design. This does not worryaunanuch; | could explore the possibilities of
this machine for five or ten years before beginrimégel trapped. The second world, though, iseakl
place indeed; | am doomed to write ever-fancieratens on STAR RAIDERS and BREAKOUT, with
more colorful explosions, snazzier sounds, and@idton torpedoes, but never anything new or
different. | would feel trapped immediately.

Neither of these worlds will happen; we will hawathbtechnological development and artistic
development. Yet, we must remember that the tedgnl development, while entirely desirable, will
never be the driving force, the engine of changedonputer games. Artistic maturation will be the
dynamo that drives the computer games industry.

The relative importance of technological developt@amd artistic maturity is made clear by a
comparison of modern movies with the silent movidsee modern movies boast gigantic technological
advantages---sound, color, and fabulous specietisff When used with skill and artistry, the new
technologies are indeed magnificent. Yet, all treebeantages cannot make up for a lack of artistic
quality: the computer-graphics blockbuster TRON pares poorly with any of Charlie Chaplin’s
movies. if Chaplin could do so much with black avitite film and no sound, why cannot we do good
work with 8 bits and 48K ?op



ASSESSMENT: TECHNOLOGICAL REVOLUTION

To explain my own assessment, | must present satiggbound about how | view technological
revolutions. The first great technological revabatil will draw on is the revolution in transportati
that swept American society in the first half of thventieth century. The automobile was invented in
the late 1800'’s; by the turn of the century it waailable as a consumer product. However, many
problems plagued the automobile. It was expengideuareliable. It lacked the software (support
services such as service stations and appropaatisy to make it truly practical. It required
considerable skill and dedication to operate. Farrttore, it was unnecessary; American culture had
developed quite successfully without it, so thees \ttle existing need for it. Thus, the automebil
was not a practical tool; it was a plaything of tinrealthy.

With the passage of time, these problems with tlteraobile lessened in severity. Mass production
lowered the cost and increased the reliability; era@rvice stations and better roads became aailabl
More and more automobiles were purchased; by teewaenties the automobile was a common fixture
of American life.

The third stage became obvious in the 1950’s. Tihenaobile changed the face of American society.
Housing patterns began to change. Commuting bepaactical. Urban sprawl sprawl. Drive-in
restaurants and theaters became common. The tegynianged the society.

The fourth stage began asserting itself at abauséime time. As the automobile changed American
society, so too did society change the automo®iteginally designed as a device to transport people
and property from point A to point B as quicklyfedg, and reliably as possible, it was transfornmed

a form of self-expression, a recreational deviogl, @timately an end in itself. Could Henry Fordrba
anticipated dune buggies, vans with waterbeds,riders, and naked-lady hood ornaments? | doubt it.

Let me summarize the four stages that occurrelisntitansportation revolution. First, the technglog
was initially desirable to only a small part of §eblic. With time, conditions improved and the
technology conquered society. Then it began to ghaociety. In the process, society began to change
the technology. The direction of this change waayfsom the pragmatic and towards the recreational.

Let us now examine the second great revolutiohisfdentury, the entertainment revolution sparked
by the television. When television first becameilaée in the late 1940's, it was expensive,
unreliable, and lacking sufficient software (prags) to make it anything more than a toy for the
wealthy. With time, these problems were overconeéevisions became cheaper, more reliable, and
offered more programming. They swept into socieity \great force. In the process, they dramatically
changed the lifestyles of the American people. Nigle entertainment was now readily available.
Leisure time activities changed accordingly. B plublic worked its will on television. It evolved
from "visible radio”, or a means of presenting lees, plays, and speeches, into a medium withnits o
personality. Thus, the same four stages outlinethi® automobile occurred with television: pioneer,
conquest, transformation of society by the techgygland transformation of the technology by society

The same sequence of stages is occurring with ctargt the moment, personal computers are still
expensive, unreliable, hard to use, and lackintpwso€. The situation is changing rapidly; prices ar
failing, machines are becoming friendlier, andwafe availability improves daily. All observers agr
that personal computers will take society by storire only differences of opinion are those of
magnitude. Will 1990 see 5 million computers in Aroan homes, or 10 million, or 20 million? No
one knows, but everyone agrees that the figurebeilarge.

We therefore expect that personal computers wahge the face of American society. We expect that
networking will allow more Americans to participateeconomic activities from the home, decreasing
the load on transportation and accelerating the paeconomic life. The ease of manipulating



information will give information an even more pro@nt role in our society. Our financial systemlwil
become less dependent on currency. Our lives withianged by these machines.

But we ourselves will not be changed. The compaiktichange our habits and our leisure time, but it
will not change our personalities, for emotionallg are still the same people who built the pyramids
fought the Crusades, and colonized the New Worlid.dDalysis of the two previous revolutions leads
us to expect that the relationship between soeietiithe computer will be one of reciprocal
transformation. We further expect that the natdriig transformation will be a shift from the
pragmatic toward the recreational, from the funwido the frivolous. This leads us to suspect game
as the primary vehicle for society to work its valt computers.

Ten years ago, even five years ago, this suggesitoid have seemed ridiculous. Computers were the
awesome creatures of man’s cleverness, the irdalligrogeny of the machine age. They were
perceived to be powerful, endlessly capable, ané tittle fearsome. Most people’s only concernhwit
computers was whether they would be man’s slavesomaster. The possibility that they might be his
playmate never crossed anyone’s mind.

We were wrong, for the computer game has alreadypkshed itself as a primary form of use of the
computer. By any number of measures, computer ganeeslready a major portion of the world of
computers. Consider, for example, the number ofprdar games in existence. What is the most
reproduced program in human history, the one progrvith more copies in existence than any other
program in the world? At the moment, the #1 progrsemdoubtedly COMBAT, the game cartridge
supplied with every ATARI 2600. Millions and millis of copies of this cartridge have been
distributed. Perhaps you object that this measummfair because nobody buys the program by itself.
Very well, then, consider PAC-MAN, ASTEROIDS, SPAGE/ADERS, and MISSILE COMMAND,
each of which has sold millions of copies. Indagere we to compile a "Top Forty" lit of the best-
selling programs of all time, | very much doubtttkesicalc (trademark of Visicorp) or any serious
piece of software would make the list. Games doteirf@erhaps you object that numbers alone do not
adequately measure social significance. Perhapsvgold prefer to measure economic significance.
Very well, let’s try a comparison. Visicalc, the sti@uccessful personal computer serious package, ha
sold, say, 400,000 copies at, say, $200 apiece.arhaunts to $80 million gross. By contrast, if Ata
sells, say, 5 million copies of PAC-MAN at $30 agaethat’s $150 million. And that's just one title;
there are many other games generating large sgilesd.

Thus, games are already a primary form of use wipzder technology. They have established
themselves as a major component in the world ofpeders. In the accelerated world of the 80’s, the
fourth stage (transformation of technology by styies upon us even as the second phase (conquest)
is beginningTop

THE NATURE OF CHANGE

Games are the vehicle with which society will chatige computer. How will the games themselves be
changed by society? We can expect two processdfetd games: the mass market and the flowering
of heterogeneity. In some ways, these processdsagainst each othelop

The Mass Market

As computer games become a mass market item, titlepiivprey to the homogenizing forces of the
mass market. The emphasis will not be on origipalitcreativity, but rather on adhering to the time
honored formulas. Just as movies and televisidipfely to the formulas of sex and violence, cops an
robbers, sitcoms, and the other mechanical indantabf the mass media, so too will games fall
victim to the tyranny of the mass market. (Are ngskes showing?) We will see an emphasis on
delivering the same game over and over in new icigtiMy guess is that we are already caught in the



grip of this force, for we are producing little neathan variations on a single theme: "blast the
monsters!”. This has sold well, so we stick with it

This cynical view of the mass market is countergdhie realization that the mass market is
occasionally capable of sustaining a real blockdrustollywood may grind out an army of soulless
clones, but every now and then something realBr@sting comes out. When this happens, the mass
market responds fabulously. 2001-A SPACE ODYSSHARBWARS, and RAIDERS OF THE LOST
ARK are examples of original, creative ideas conongfor the mass market and enjoying success.
Just because something works in the mass markstroidenean that it must be juniop

The Flowering of Heterogeneity

The games market differs from the movie marketthedelevision market in that it is less centralize
and has fewer economies of scale. In this respectlioser to the books market and the records
market. For this reason, | expect the games méskethibit a greater degree of heterogeneity assl le
slavish obeisance to mass tastes.

| therefore expect a host of baby markets followimthe train of the mass market. While the baby
markets will never be as lucrative as the mass aebatiey perform two valuable services. First, they
provide a testing ground for new ideas that, ifcessful, will be swallowed up by the voracious mass
market. Beyond, the baby markets will always prevadhaven for the refugees from mediocrity and a
playground for those whose tastes aren’t average.

You may ask why baby markets have not yet developegfar to date. | answer the question with a
little story. Suppose that you were the first asiat to land on a newly discovered planet, ancether
you found a civilization every bit the equal of subut for a single exception: they had no litenratu

No novels, no poetry, no children’s books, no tertts, no magazines, nothing that we have, with one
exception: they did have comic books. On furthedgtyou discovered the reason for this oddity.
Reading was a new discovery only recently poputarizy teenagers and shunned by the majority of
adults who felt intimidated by this newfangled Kilhus, literature was used by teenagers to egpres
the fantasies and interests they enjoyed: configrauthority, violent resolution of conflict and so
forth. Hence comic books. Could you not look ors tituation and recognize the seeds of the future i
it? Would not the flowering of other forms of lisgure be expected as the kids grow up and develop
new interests? Would not novels, short storiestavas, gothic romances, poetry, and other genres be
incipient in the situation you found?

So it is with computer games. Until now the presarf/teenage males, these games are bursting into
society at large. While they have satisfied urtivithe fantasies of twisted computer-nerd mindsy th
will soon blossom into a much richer array of fama. We will have country-western games, gothic
romance games, soap-opera games, comedy gamegdgeanes, wargames, accountant games, and
snob games. The society that invented the hotG8xadio, and dune buggies will have no
reservations about impressing its character on abengames.

Eventually, games will be recognized as a seriou®am. The exploration of games as a serious art
form will be restricted to a tiny fraction of thetal activity. Most of the effort will always be me
along the lines of pop-art. Yet this tiny groupgaimes-artists will be responsible for creatingfthere
classics of games, the games that endure.

CONCLUSIONS

To conclude: | see a future in which computer gaaresa major recreational activity. | see a mass

market of computer games not too different from twi@ now have, complete with blockbuster games,
spin-off games, remake games, and tired compl#iatscomputer games constitute a vast wasteland. |
even have a term for such games---cyberschlodkolsee a much more exciting literature of computer



games, reaching into almost all spheres of humatadg. Collectively, these baby market games will
probably be more important as a social force tharhbmogenized clones of the mass market, but
individual games in this arena will never havedlaenomic success of the big time games.

By 1985 software stores will be as common as restmeks; by 1990 they will be as common as
bookstores. On entering the software store, youbeiconfronted by racks and racks of games, with
serious software occupying a smaller portion offiberspace. Just as in a bookstore or record store
you will see aisles devoted to particular tastegames. You can browse through collections of cogwbo
games as your companion explores the latest sawesy Perhaps you will look for the latest product
of your favorite author, all of whose works arelecled in alphabetical order. On the walls you sée
posters announcing the latest smash hit gamesftwase superstars. After evaluating a number of
games you will make your choices and purchase th@en you’ll go out to the parking lot to discover
that some idiot has dented the fender of your®ame things never change.



The Development of Excalibur

Chapter Eight

BEGINNINGS
EARLY WORK: JANUARY-APRIL, 1982
THE LONG HAUL: MAY-DECEMBER 1982

In Chapter 5, | presented an idealized game designesice. | attempted to describe a general purpose
method that properly recognized the concepts dpeelohroughout this book. It is a sad truth that th
practicality of the schemes we devise is inverpetportional to the idealism they embody. | have

never designed a game in complete accordance héthyistem described in Chapter 5. My real designs
have followed considerably rockier courses. In dhapter, | will describe the development of
EXCALIBUR, a recent design. The contrast betweenréal process, jerky and mistake-prone, and the
ideal process should help the reader bridge théogagpeen theory and practigep

BEGINNINGS

In December of 1981, | began working for Alan Kayhis new Corporate Research unit at Atari. Given
total creative freedom, | resolved to do a gamethyoof the vast faith that Dr. Kay had investedhria.

| wanted this game to be grand and glorious, a gaonefty in its goals and play that it would pit a
others to shame. Since marketing considerations net significant to the game, | resolved that this
game would run in a 48K disk-based environments Hiffiorded me plenty of computer resource with
which to work.

My background is in wargames, and | naturally thdug terms of a wargame. War is the most
extreme expression of human conflict, the greaesiof human existence, and the highest tragedy of
our species; it is therefore an obvious startingtgor a serious artist. | wanted to break awayrfrthe
conventional treatment of war in wargames, whithegiglorifies war as an expression of
misconceived heroism, or trivializes war as a fastong intellectual exercise. | wanted something
more than a wargame, something that placed wameaningful context. My game would include war
as a viable option that must sometimes be exerdmedot frivolously. | wanted a game that
warmongers would inevitably lose, because | debplieve that peaceful strategies are often the most
practical ones. This game would address stateasadthuman enterprise; as such it would necessarily
focus on leadership. Another fundamental goaldldsthed was that the game would actually consist
of a number of games linked together. This woulovaime to show policy, statecraft, and war at a
variety of scales, from the most strategic andraalilevel to the most tactical and direct level.

My next task was to determine the fantasy contaxtife game. | boiled the possibilities down to two
contenders: a game dealing with the USA after anrajclear war, and a game about Britain in the
Dark Ages after the collapse of Roman authoritythBmntexts deal with societies attempting to
reorganize themselves after a calamity. | decitatthe first fantasy was too morbid for my purgose
Furthermore, the second fantasy context was shcoudae legends of King Arthur, an intrinsically
interesting subject. | therefore chose the Arthudantext.

The player in this game would be King Arthur, amsldgoal would be to unify Britain and bring peace
to the troubled land. The challenge of the gamelavatise from the unwillingness of the other kings
to submit to Arthur's authority. The player woulel tequired to use a variety of techniques to establ
his authority, only one of which would be militamgtion. Indeed, | resolved that overuse of military
methods would brutalize the nation and result idless insurrections and anarchy. With these noble
goals established, | began serious design work@igameTop



EARLY WORK: JANUARY-APRIL, 1982

| first turned to the question, what is leadership@ answer to this question is central to the gdime
was essential for me to determine the essencadéiship at the national level and reduce thisnesse
to a form manageable in a game. | needed to extractentral decisions of leadership and design a
form for expressing them. The military aspectseaidership are the most obvious and easiest to work
with. 1 would have had no difficulty designing anga in which the player must make all the correct
military decisions. Yet, this was not satisfacttyyme: | wanted to address wider issues. My gande ha
to address the social, diplomatic, and interpersasects of leadership. How was | to represent and
manipulate these factors in the course of the garhe8e problems vexed me for months.

I quickly grew impatient with the struggle with $utindamental problems. The child in me wanted
immediate gratification. To satiate these impatiemulses, | wrote the title and ending scenesHer
game. These were not crucial to the structureefjime, but they. gave me an opportunity to explore
some interesting graphics techniques without comgsing the integrity of my design. The ending
scene posed some interesting problems. It showsatbed Excalibur twirling through the air over a
lake, falling into a hand that abruptly rises oluthe water to catch it, and then recedes benéath t
waves. | spent a great deal of time trying to daidlonely sound of the wind whistling against the
blade of the sword, but | was never able to olsgairsfactory results. | therefore turned to theidé
accompanying the title and ending scenes with sappeopriate music. | chose as my two prime
candidates a section from Siegfried's death anerédin Wagner's Siegfried, and a portion of Dvtgak
Seventh Symphony.

| also determined the fundamental structure ofjdn@e at this time. There were to be four fundanhenta
nested games. The first, CAMELOT, would concerrhArts activities within his castle. These would
include the management of his own kingdom, the aohdf diplomacy, and the preparation of the
army. The second game module, BRITAIN, would alknthur to travel around the island of Britain
with his army and engage in strategic military\atti The third game module, BATTLE, would allow
Arthur to fight battles with enemy armies. If Arthimself managed to encounter an enemy king on
the battlefield, then he would enter the fourth mledJOUST. This last module was intended to be a
simple skill-and-action game in which Arthur attdegbto unhorse his opponent. The game would use
a full first-person view of an advancing horsemance leveled, with the whole scene bouncing up and
down with the galloping of Arthur's own horse. temained myself by devising clever graphics
algorithms that would generate true 3D first-pergmaphics. After | had expended a great deal of
effort, though, | realized that the JOUST game wdake only a few seconds to play and would not
provide much challenge. So | started over withw itkea: a swordfight game. The first problem |
faced was, how can | simulate the motion of a swiiordugh joystick commands? | got out a yardstick
and spent hours in my living room, swinging thedgdick, trying to divine some sort of pattern to it
that could be represented cleanly with a joystidi.difficulties arose from the fact that the motioh

a sword in a swordfight is a very complex motiomd @ joystick simply cannot adequately express all
the intricacies of such motion. | eventually foumdeasonable system. The side-to-side motion of the
joystick controlled the angle of attack of the sekdrom horizontal swing from the left, through a
vertical swing over the player's head, to a horialbswing from the right. Backward motion on the
joystick swung the sword backwards in preparatmrafstroke; forward motion of the joystick serd th
sword forward in its stroke.

This problem solved, | began work on some new geapioutines that would show an opposing
swordsman in first-person graphics. This provebdaa very difficult task. | eventually gave up be t
swordfight game for much of the same reasons thatidd me to abandon the joust game. Besides, |
didn't want Arthur to be able to hack his way totery. If swordfights cannot assure success, what's
point of having them in the game?



By now it was March. | began work on the BRITAIN dube. This was a .scrolling map with a number
of embellishments thrown in. | had earlier doneaking maps in EASTERN FRONT 1941 and
LEGIONNAIRE, so the implementation of this modulasieasy for me. Since | had lots more memory
for this game, | decided to splurge and make angigacrolling map. | ended up with a 6K map of
Britain that is quite large.

Slowly the design was taking shape in my headalduhdamental question remained unanswered: was
this to be a historical game or a fictional gam&atTs, was this a game about Britain in the sixth
century AD or was this a game about King Arthur@dd every book | could lay my hands on about
both subjects. This research led me to concludeBttain in the sixth century was a chaotic and
depressing place. The native Celts were defentiieig homeland against invading Anglo-Saxons
landing on the eastern coast of the island. Forasvduries the Anglo-Saxons slowly pushed the Celts
westward. King Arthur was actually a Celtic genevhb led a brief counteroffensive against the
Anglo-Saxons, winning the battle of Mount Badon &atting the Anglo-Saxon offensive for about 50
years. But Arthur's success was only a brief respitthe end, the Celts lost. Thus, the histonieabrd
does not support my needs for a society struggbrrgorganize itself. Instead, the story of Britain

the Dark Ages is the story of one people beingitidesly driven out by another.

Yet, from the dreams of the vanquished arose thenié of the conquering King Arthur, a legend that
passed through the ages and agreeably moldedtassiit the needs of any storyteller. As | reasl th
many incarnations of these legends, | was strudkély surpassing flexibility. Each artist who took
them up impressed a different character upon tfAdmy worked just as well as religious inspiration,
ribald tales, or expositions of the chivalric ideaven Mark Twain turned them to good use for his
characteristic blistering social comment.

A major turning point in the design process camenvhwatched the movie EXCALIBUR. This is a
magnificent film that beautifully captures the belments of the Arthurian legends yet makes its ow
statement. | watched it over and over, revelintherichness of the tale. This movie shamed me with
its excellence. | realized that | had been compsorgithe important artistic issues in my game oteor
to play with cute graphics. | climbed a lonely lafid spent a day meditating. | rededicated myself t
the lofty artistic goals | had earlier set for myiskalso knew that | could not realize them alphkad

to got help. I enlisted the aid of Larry Summers] aired Valerie Atkinson to help me. With new
determination, we set to workop

THE LONG HAUL: MAY-DECEMBER 1982

Here is where we stood in May, 1982: | had esthblithe broad design but had left many details
unfinished. A number of disparate chunks of code leen written, but they did not fit together &t al
There was no overall design document. Faced withaoy things to do, | foolishly opted to finish
some of the more obvious minor things. | wrote@#d_IG module that draws Gothic characters onto
the screen. Valerie set to work preparing the laiprables for the routine. Larry worked on finighin
the title scene by adding the music and the digsautines. This work, never intended as more than
flashy window-dressing, unfortunately consumed Iyearo months.

In June we began work on the CAMELOT module, withievie taking primary programming
responsibility. This module was actually a setlloktrated menus. Each room (menu) had four options
described by a single-word entry. A vertical balioveed the player to move his crown-cursor to the
menu selection. To the right of the vertical barelphaced a graphic window for showing some critical
bit of information. For example, in the Round TaBleom, we showed a circle depicting the Round
Table and a set of shields representing the knigftise Round Table. Their spatial positions in the
room indicated their social relationships. In thheaBury Room we had intended to show piles of ¢oins



we had to delete that feature later on to show rdetailed economic data. We had also intendeddo us
a kernelled display that would have allowed muchievamlor on the screen; later on we gave up on
that idea, for it would have consumed too much etier time.

As Valerie set to work on this sizable job, | begarking on the social game associated with the
Round Table. | plunged into the task without reaizhe magnitude of what | was attempting. |
wanted to produce a small game that would requitieuk to manage a social group. | quickly realized
that the most interesting features of such a sttmddy not the radial relationships (the relatioips
between Arthur and the other knights) but in tlrewsnferential relationships among the knights.
Although Arthur must perforce deal with knightsigdly, the circumferential relationships may wedl b
the deciding factors. | found this system fascimg@tind worked intensively with it. | developed aafe
algorithms that model group behavior in a mostreggng way. | was so pleased with the algorithms
that | threw together a short BASIC program thabéd them into a stand-alone game. This game
seemed very promising to me; particularly impressias my wife's reaction. A woman who takes a
dim view of silly games, she took an instant likbogthis game. Surprised and gratified that | had
finally produced something she could enjoy, | deditb pursue this new game, originally a study for
EXCALIBUR, as a completely new project. Aric Wilmder was hired to execute the design, called
GOSSIP.

In July we entered a long and slow period of fratstig progress. | began devoting a larger shamyof
time to the writing of this book. Other duties fgt distracted me. Without my active daily
participation, the project began to flounder. Laangd Valerie plugged away at their work, making the
best of a weak situation. For months they slowl§tlmn the system we had created, fleshing out the
skeletal system | had so briefly described. Sintad so little time to devote to the project, | didreat
deal of designing by the seat of my pants. In egutar weekly meetings, they would present me with
the latest design flaw they had uncovered. Havimglear memories of previous decisions, | would
hack together an ad hoc solution. My intuitionsfardy good, and many times | got away with these
deplorable techniques. However, many of my on-thelécisions fell apart and wrought havoc with
the overall design. Poor Valerie put features theeCAMELOT module, only to have have them
stripped out, then later re-installed.

Our records for this period indicate a great déavasted effort. We had intended that the treasury
room in Camelot would be illustrated with pilesamins indicating quantities of wealth. A great defal
time was expended writing coin-drawing routinestba end, we realized that we didn't have enough
screen space to show these piles of coins, so diéohase simple numbers drawn onto the screen.
Indeed, the list of things we designed, programraed, later dropped is a revealing measure of my
own failure to plan ahead. The list includes deatlans of war (dropped but later incarnated as
"Attack"), alliances, sieges, demands for tribat@nies moving around in Britain, and a host of mino
patches.

Six months were consumed in this muddle. Thesensiths were not a total loss; indeed, much
progress was made: Larry completed the economaxepsing, the BRITAIN module, disk swapping
of modules, the presentation of diplomatic news, amumber of major consolidations of the ever-
burgeoning code. Valerie took the CAMELOT modulectméurther, linking it to the new features and
making it the largest and most complex module endhtire game. Yet, all of this could have been
completed in half the time had | been more orgaha®d devoted more energy to the project. By
Christmas, everybody was tired of the project, detnced, and despairing that the project would ever
be completed. Those were dark days indeed.



RENEWED EFFORT (JANUARY - APRIL 1983)

In January 1983 | was able to return EXCALIBURtworightful place as my highest priority project. |
plunged into the project with a cold determinatioryet this project done and out the door. Goneewer
the grand and lofty feelings of 1982, the mistyebyesion of a truly grandiose game.

In their place was a bitter resolve to finish tlaeng at all costs. | met long and frequently witlriza

and Valerie. Ruthlessly | slashed at the desigmimg out vaguely defined or non-essential sections
The design discipline that | had sought to escgpeobsuming vast computer resource was forced on
me by my inability to complete the project. At hgrhevorked on the artificial intelligence routinés

the knights in the Round Table Room. This tookva ¥eeeks. Then | tackled the BATTLE scene.
During February and March | wrote, debugged, aagtpbkted this module. | was possessed, driven to
complete the game by my self-imposed deadline oil ApMy records indicate that | averaged 300
bytes of debugged code per day. Industry averagesmal00 bytes per day. Larry and Valerie were
caught up in the frenzy. They worked furiously ntegrating all the pieces of the program together a
resolving the myriad inconsistencies thereby predu&ntire modules handling Merlin's room,
economics, vassalage, tithes, and swapping code designed, coded, and debugged.

Despite this, we failed to make our April 1 deadlidve moved it back to April 15. Even this became
impossible to meet. Nevertheless we made Aprilribrgportant milestone -- all coding would be
completed by this date.

The first two weeks of April were consumed in adnalrgy of effort. Meeting every day, sometimes for
four hours at a stretch, we hammered out what wdsuwbtedly the toughest part of the design: the
artificial intelligence algorithms.

| had reserved this task for last, for the Al raa8 must reflect every aspect of the design. Theyde
must therefore be complete, and all variables cetalyl defined, before Al algorithms can be
designed. Moreover, the creation of the Al routitesgls to freeze the design, since significantghesi
changes after the Al is done can ruin the entirdesign.

The Al for EXCALIBUR is easily the most difficulthave ever attempted. It must consider the
personalities of the different kings, economic éast military factors, and geometric factors. The
system we developed uses intermediate variablégxipaess concepts such as the amount of military
prestige a king has, how much prestige he has@metc manager, and how well-liked he is.
Personality traits factored into the algorithmdue ambition, stupidity, and defensiveness.

FINAL WORK (MAY - JUNE 1983)

We almost succeeded in meeting our milestone ahaall code completed by April 15. The code
remaining was quite trivial. We all took a break f@wo weeks. In May we began final work on
EXCALIBUR. Larry and Valerie began rooting out agldninating all the bugs in the program. As |
write this, they are still working on the task.June, we will begin tuning and polishing the gaime.
would like to spend more time polishing this gaimgt, it is long overdue. It will have been in
development for 18 months, and will have consumpdgrammer-years of effort. In these days of
six-week development times of quicky games, EXCALBmay well be one of the most sweated-
over games ever done. It is certainly one of thetrambitious designs ever attempted. It may not be
successful, but if it fails, it will not be for waaf effort.

Crawford's 1998 notewWe shipped EXCALIBUR in July.



Interview with Chris Crawford
Fifteen Years After Excalibur and The Art of ComgruGame Design

By Sue Peabody , Asst. Prof. of History, Washindgbtete University Vancouver

Date: Tue, 17 Jun 1997
Prof. Peabody asks:

I'm interested in what you think of the changes thhave occurred in the last decade since you wrote
this -- what did you correctly anticipate? What wabscured in your crystal ball? Is there anything
that you would like to add to the piece now thauyoouldn't or didn't when you originally wrote it?

Gee, it's actually been fifteen years since | wtb&t in 1982, so | can be even less humiliated
by its errors. | will not try to evaluate specifitatements, but rather respond to the overall tone.
| was pretty much on the mark in guessing the apprate rate of growth of revenues in
entertainment software. The industry is indeed mhighger and better-funded than back in the
early 80s. Where | was way off the mark was myrosin about the broadening of the
marketplace. | believed that by this time we'd &eirsg a wide range of entertainment software
addressing a wide range of tastes. That has npehag; computer games now are completely
unchanged in terms of their basic appeal. Thepereisely the same fast-action shoot-em-ups
or nerdy strategy games that we were dishing oyehss ago.

What became of Excaliber? (I gather that it was yesuccessful.)

Indeed not. It came out just as Atari collapsedwaad lost in the dust of the disaster. Those few
people who saw it, though, seem to have been impdes$ know that most designers regard it
as a minor landmark in game design.

Do you think that the computer game lends itselttee to certain kinds of history?

Absolutely! And this is both its strength and iteakness. Every form of historical examination
has biases built into it. The stuff and substarideéstory -- documents -- has a built-in bias
towards big shots. We know lots of details abouar@magne, but damn little about the few
million peasants who lived under his rule. We kremmne things about the Bronze Age better
than the Iron Age, because bronze doesn't rust.away

Of course, computer games aren't evidence, butateeg prism through which we can look at
the evidence, and they bias our view, too. This ban be a strength, especially when it forces
us to take an operational view of history rathantl mythological view. By this | mean that
history can be "wondrous stories" or it can be Uretprocesses.” Thus, the mythological style
would tell us that Napoleon won so many battlesabse he was a brilliant strategist -- hooray
for Napoleon! But we can also wargame out his ésittiollow what he actually did and why he
did it, and it makes a great deal more sense. \Aleatemerges from an operational approach is
that Napoleon was a lot more ruthless than his o@pts in terms of "living off the

land" (taking all the peasants' food).

| suspect that the written word is weaker for operal thinking than it is for mythological
thinking. Most written descriptions of the BattleMidway love to tell of that dramatic moment
when the Japanese admiral looked up and saw theidganalive bombers overhead, and in that
one instant, the battle was lost. But how did tgetyto that juncture? Yes, written accounts do



manage to communicate the intricate sequence ofteteat led to such a profound reversal of
fortune, but the written explanations are eithgpoassible to follow or have a mythological feel,
as if this battle were some grand Greek drama amteth the Pacific Ocean. When you
actually play out the thing, you get a greater saridhow microscopically logical processes can
lead to macroscopically astounding resyBattle of Midway Game Design Plgns

A computer game, like any history, can be usedripheasize some aspect of history. For
example, | designed a game some years back thdetdcGuns & Butter, in which | presented
the thesis that technological development arisesnaatically from economic growth. Most
histories of technology have a "great man" flawthem, so | presented the alternative view
that new technologies arise automatically as ssamaeconomy is large enough to utilize them.
(By the way, would this be termed a Marxist viewethnological history?) | won't claim that
this thesis is necessarily correct, but it certaoffered a different view of historical processes.
The tendency of polities to agglomerate at evegdalevels came through quite clearly in the
game.

Obviously, there's plenty of room for abuse hengl the relative opacity of the designer's
assumptions and biases (compared with print) cowdkle computer games a greater source of
mischief than enlightenmeroebbelsvas so frightening because he had a pretty gapdgr
how to use modern media for propaganda purposghbt Row, we're all too dumb to figure it
out. Someday we'll have our interactive Goebbels.

One way to characterize the difference between'thesis" of a historical game and the "thesis" of
a book or article is that the game thesis can betten in present tense (e.g. "the French Revolution
resulted from a government fiscal crisis, an econgmemergency and a lessening of monarchical
authority" ) whereas a conventional textual thessin past tense.

Interestingly, | was just clearing out some oldgrapargames from SPI days, and they all sport,
across the top of the box, the legend "The tim86€0 hours, Thursday, May 21st, 1476" or
some such. The sense of being in the presentalsteisimulation -- and one of its most

powerful attractions. Isn't the whole idea of higtto make the past accessible to the present?

I'm caught up in the midst of a software deadlir@atta go now.
Chris



The Education of a Computer Game Designer

So, my young friend, you want to be a game desjgmet you have turned to me for advice. | will
offer you my best advice, but | suspect that yoajkct it and take the advice of those who tell yo
what you want to hear. But that's fine with melk aan do is tell the truth and hope that it vgit
through to a few people.

First, you must make a major career decision: itnginr education? Training gives you specific skill
that you can use to get a job straight out of skhfatucation gives you broader skills that won'téna
immediate application, but will in the long runserou better. It's basically a choice between a
quickie approach and a strategic approach. If gan'too much of a hurry to plan strategically, iy
ahead and attend a school where they'll teachh@details of handling the latest, greatest commpute
technology. Energy, not patience, is the strengtloath, so | can understand if you just can't stoim
the thought of not plunging straight into your aatben. When | was your age, | too was impatienhwit
all the irrelevant courses that the University &mteipon me; now | blush at my impertinence andkhan
those teachers who pushed me so hard.

The quickie route will indeed yield faster resulfs/ou attend a school that is dedicated to game
design, or major in computer games at a decergg®lbr university, you'll likely learn many of the
details of present-day game design. You have a gbadce of landing a job right out of school at an
actual games company, working on games beforeeg/@G'r

But hold on here, hotshot. There's a differencevben working on games and designing games. That
first job you land will surely be the gruntiestgrunt jobs. You'll be assigned to some tiny taikle |
animating a minor character in the game who do#dsmgbut walk across the background, or writing
the code that asks, "Are you sure?" when the usd@des to quit the game. If you do a good job with
that, after a few years you might get promotedaiodiing more complex animation, or writing a more
important piece of code. And after a few more ye@rs might even get promoted to a position where
you're handling some pretty serious work.

But don't count on it. The basic problem is tharéhare hundreds of thousands, perhaps even msillion
of students just like you who are bursting witheagss to become part of the computer games
industry. Think in terms of supply, demand, an@@riwWhen the supply of workers is ten or a hundred
times greater than the demand for workers, theegoes way down. You can expect to be paid
starvation wages, and you probably won't be treaiddany respect. You can complain, but the
answer they'll give you is simple and honest: i ylon't like it, feel free to quit. There are a tired
more kids just like you who are dying to have yjmlr.

In fact, that is exactly what happens. Sometimegught to wander around the halls of the Game
Developers' Conference; it's held in San Jose eMargh or April. You don't need to actually pay the
money to enter any of the events; just wander atdli@ San Jose Convention Center and take note of
the people in attendance. You'll find two surpgsinles: first, everybody is dressed in black, and
second, the average age of the attendees is beRSesmd 30.



I don't know why everybody dresses in black; itse¢o be a standard that everybody conforms to. |
can, however, tell you why they're all so youngergbody leaves the industry after a few years. The
games industry is like a big building with one ante and a lot of exits. There are thousands @reag
young kids crowded at the front entrance, pushimyshoving to get inside; only a few make it int Bu
for every person who gets in, another person leavibst's what keeps the industry in balance. thed
fact that so many of the people in the businessay®ung demonstrates who quickly people bail out
of the industry. Not many survive until their tiag.

If you think about it, it really does make senge¢hére are thousands of kids eager to work fonpta
to build games, then you can hire them at a didezan, work them like slaves until they drop, and
then hire replacements. You need only a skeletew of managers to keep the kids working. The
system works perfectly.

The only question is, do you want to be part of gystem? | hope not. However, if you're too fioed
with enthusiasm about making your big break ineoghmes biz, then go ahead -- no amount of talk
from an old fool like me will deter you. You jusave to learn these things for yourself.

But there is an alternative | can offer you. Heh@w it works. First, get yourself a real educatioot
some one-night-stand training. Go to a real scaadlmajor in anything except games. Almost
anything will do: biology, physics (that's whergdt my start), art, literature, history, psycholpgy
linguistics. Just make sure that you get what tisdxk called a "liberal education”. Take lots ofis®es
outside your major. And yes, you should probablganiin computer science.

On the side, you should be experimenting with bogdyames. Don't go for the snazzy graphics just
yet -- that can always be slapped onto the de¥mmwant to concentrate on the guts of the ganee, th
architecture and game mechanics. How do the ¢itlrs and levers inside the game operate? Don't try
to build games that are just as good as the comahgames -- for crying out loud, those games have
dozens of people working on them; anything thélelitle you can do will look pretty pathetic neat t
those extravaganzas. Think of your process asirhiteebuilding a car. Don't worry about the chrome
and the paint job just now; you want to concentoatéearning how to put pistons together, how the
valves operate, what the carburetor does. You weantild little go-karts, not shiny Rolls-Royces.
They're all experimental; you should never thinkttyour designs have any commercial potential.
Build them and throw them away. Creativity requiyes to murder your children. If you are so
enthralled with your designs that you can't letitgo, then you'll never have the hard-bitten cvésti

of a truly good designer.

Meanwhile, keep building the intellectual foundasdor your creativity. There's no way you can
compete with the formidable creativity of a seasbgame designer, so for now, concentrate on
building your strength. Hey, even Neo couldn't takedAgent Smith until he had spent enough time
building the foundations of his skills. Learn ewdigg you can. Do not graduate without having
examined every bookshelf in your library; you'ddoeprised what interesting things you will stumble
on in those dusty aisles.

Once you get out of college, don't rush into theea biz. Get a real job at a real company and earn
some money, but keep expanding your educationllYeatn a lot about organizational behavior and
how to handle yourself in a corporate environm¥at!'ll learn how and when to stand up to your boss
-- which is rarely, by the way. And you'll prepa@urself to swim with the sharks when you do enter
the games biz.



But continue to work on games in your spare timaldBlots of different games go-karts, trying out
each one for its handling, its speed, and its atharacteristics. Once you've gotten six or tenegam
built, you might want to think about putting togetta substantial project, but still on your owncR

a few like-minded folk to help you out, and builthsething really impressive. Show it off to the veborl
Then you can use that game as your resume whedoyapply for a position in the games industry. If
your game is good enough, you'll get a job as &mhgame designer, not some dime-a-dozen minion.
You'll still be a junior assistant to the assistgatne designer, but you'll be in the right placel &you
work hard and do your job well, you might actudive a future in the games biz.

| realize that this is not what you wanted to h@énat you want to hear is a quick fix. Take sucl-an
such courses and you'll be guaranteed a high-phidith a big office, all the best computers, and
complete creative control. Sure, everybody wards thbut nobody gets it. Anybody who tells youttha
kind of story is a shyster trying to get your marnBye sad fact is that the pioneering days of game
design are over and it's now a big industry; nobgelg "discovered” and turned into a superstar
overnight. It's a long, long slog for beginners.

You've got the passion, the energy, and the daveake it happen -- do you have the strategic Imisig
to plan for the long slog, or are you going to rushefore you're truly ready?

Good luck, kid. I'm rooting for you.



