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Vice president: Do you think that I can use the computer this
morning? ,
Teletype: WHY DO YOU ASK?
Vice president: 1 might be able to make some additional telcomp
(computer system) sales.
Teletype: WHY AREN'T YOU SURE!
Vice president: My prospective customers have never seen a
demonstration of the system.
Teletype: DOES THIS MEAN VERY MUCH TO YOU?
Vice president: Of course it does.
Teletype: YOU SEEM VERY POSITIVE ABOUT THAT.
Vice president: This is ridiculous.
Teletype: WHAT DO YOU MEAN THIS IS RIDICULOUS?
Vice president: Is there any reason why I can’t use the computer
now!
Teletype: TELL ME MORE ABOUT YOUR PROSPECTIVE CUSTOMERS.
Vice president: Please dial me up on 491-1850

But because the vice president forgets to type in a final period, the
machine does not answer him. Infuriated, he calls his colleague on

the phone, resulting in this predictable exchange:

Vice president: Why are you being so snotty to me?
Researcher: What do you mean why am I being so snotty to you?

(Explosion of anger)?

The story has become a legend Umnm:mmm discharges the anxiety
aroused by the fear that Weizenbaum had gone too far, that he had
created a being so much like an actual person that we would no
longer be able to tell when we were talking to a computer and when
to a human being. This is very much like the fear that people would
mistake film images for the real éozn_uu

Eliza was not just persuasive as a live conversationalist; she was
also remarkably successful in sustaining her role as a therapist. To
Weizenbaum’s dismay, a wide range of people, including his own sec-
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retary, would “demand to be permitted to converse with the system in
private, and would, after conversing with it for a time, insist, in spite
of [Weizenbaum’s] explanations, that the machine really understood
them.”* Even sophisticated users “who knew very well that they were
conversing with a machine soon forgot that fact, just as theatergoers,
in the grip of suspended disbelief, soon forget that the action they are
witnessing is not ‘real’ ” (p. 189). Weizenbaum had set out to make a
clever computer program and had unwittingly created a believable
character. He was so disconcerted by his achievement that he wrote a
book warning of the dangers of attributing human thought to ma-
chines.

Without any aid from graphics or video, Eliza’s simple textual ut-
terances were experienced as coming from a being who was present at
that moment. What was the representational force that allowed the
computer to bring her so compellingly to life?

VVWH he Four Essential Properties of Digital Environments

é,

When we stop thinking of the computer as a multimedia telephone
link, we can identify its four principal properties, which separately
and collectively make it a powerful vehicle for literary creation. Digi-
tal environments are procedural, participatory, spatial, and encyclo-

S gt e

_pedic. The first two properties make up most of what we mean by the

vaguely used word interactive; the remaining two properties help to
make digital creations seem as explorable and extensive as the actual
world, making up much of what we mean when we say that cyber-
space is immersive.

e

Digital Environments Are Procedural (/"

Eliza was brought to life by the procedural power of the computer, by

its defining ability to execute a series of rules. It is surprising how
—_— o

often we forget that the new digital medium is intrinsically proce-

dural. Although we may talk of an information highway and of bill-
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how to make such rule writing as available to writers as musical nota-
tion is to composers.

Digital Environments Are Participatory

The energy with which people enter into dialog with Eliza is also evi-
dence of a second core property of the computer: its participatory or-
ganization. Procedural environments are appealing to us not just
because they exhibit rule-generated behavior but because we can in-
duce the behavior. They are responsive to our input. Just as the pri-
mary representational property of the movie camera and projector is
the photographic rendering of action over time, the primary repre-
sentational property of the computer is the codified rendering of re-

sponsive behaviors. This is what is most often meant when we say
T~

that computers are interactive. We meafi{they create an environment
that is both procedural and participatory’}

Eliza’s responsiveness is limited by her poor understanding of lan-

guage, which makes her liable to nonsense utterances. Her direct suc-
cessors are therefore mostly in research environments. It fell to
another group of MIT computer scientists to develop a fictional uni-
verse that structures participation more tightly, resulting in a more
sustained engagement.
—3 A few years after the invention of ELIZA, researchers at the MIT
Laboratory for Computer Science brought forth a widely popular
computer-based story, the adventure game Zork, which is based on the
Dungeons and Dragons tabletop game.® In Zork the computer plays the
role of dungeon master by providing an invisible landscape that serves
as the game board and by reporting to players on the effects of their ac-
tions. Within Zork's fantasy world, players move through dungeon
rooms by typing in navigational commands (north, south, east, west,
up, down), look for objects that can be manipulated (by typing appro-
priate commands, such as “read book,” “take sword,” “drink potion”),
solve riddles, and fight off evil trolls. The game (which, like ELIZA, is
still a popular feature of university networks) begins like this:

b
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Welcome to Zork.

West of House.

You are in an open field west of a big white house with a

boarded front door. There is a small mailbox here.
Interactor> Go north. :

North of House.

You are facing the north side of a white house. There is

no door here, and all the windows are barred.
Interactor> East.

Behind House.

You are behind the white house. In one corner of the

house there is a small window which is slightly ajar.
Interactor> Open the window.

With great effort, you open the window far enough to

allow entry.
Interactor> Go in.

Kitchen.

You are in the kitchen of the white house. A table seems

to have been used recently for the preparation of food.

A passage leads to the west, and a dark staircase can be

seen leading upward. To the east is a small window

which is open. On the table is an elongated brown sack,

smelling of hot peppers.

A bottle is sitting on the table.

The glass bottle contains:

A quantity of water.

In making a fantasy world that responded to typed commands, the
programmers were in part celebrating their pleasure in the increas-
ingly responsive computing environments at their disposal. Before
the 1970s most complex programming was done by writing a set of
commands on a piece of paper; transferring them to keypunch cards;
and taking the stack of cards to a mainframe computer (in an un-
comfortably chilly room dedicated to keeping the machines from

e R i i
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Because LISP programmers were among the first to practice what
is now called object-oriented software design, they were well pre-
pared to create a magical place like the world of Zork. That is, it came
naturally to them to create virtual objects such as swords or bottles
because they were using a programming language that made it partic-
ularly easy to define new objects and categories of objects, each with
its own associated properties and procedures. The programmers also
exploited a programming construct known as a “demon” to make
some things happen automatically without the player’s explicit ac-
tion; for instance, in Zork a magic sword begins to glow if there is dan-
ger nearby, a stealthy thief comes and goes at his own will, and a
fighter troll attacks the adventurer at unpredictable times. The pro-
grammers were also prepared by research on automatons to keep
track of the state of the game, which allowed them to guess at the
context of commands that would otherwise be ambiguous. For in-
stance, if a player types “attack,” the program looks around for a
nearby villain and a weapon; if there are two weapons, it asks which
one the player wants to use. These techniques, which were taken
from simulation design and artificial intelligence work, allowed the
Zork programming team to create a dynamic fictional universe.

By contrast, more conventional programmers of the 1970s were
still thinking in terms of the branching trees, fixed subroutines, and
uniform data structures that go back to the early understanding of
the computer as a means of encoding information purely in the form
of yes/no decisions. In fact, most interactive narrative written today
still follows a simple branching structure, which limits the interactor’s
choices to a selection of alternatives from a fixed menu of some kind.
The Zork dungeon rooms form a branching structure, but the magical
objects within the dungeon each behave according to their own set of
rules. And the interactor is given a repertoire of possible behaviors
that encourage a feeling of inventive collaboration. The Zork pro-
grammers found a procedural technology for creating enchantment.

The company they formed, Infocom, is, though long out of busi-
ness, still revered by players. Many fans attribute the imaginative
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superiority of Infocom games to the predominance of text over graph-
ics, just as nostalgic radio fans prefer the sightless “theater of the imag-
ination” to television. But though the writing in its games was skillful,
it was not the true secret of Infocom’s success. What made the games
distinctive was the sophisticated computational thinking the pro-
grammers brought to shaping the range of possible interactions.

The lesson of Zork is that the first.step in making an enticing nar-

rative world is to script the interactor. The Dungeons and Dragons ad-

e ST

venture format provided an appropriate repertoire of actions that
players could be expected to know before they entered the program.
The fantasy environment provided the interactor with a familiar role
and made it possible for the programmers to anticipate the interac-
tor’s behaviors. By using these literary and gaming conventions to
constrain the players’ behaviors to a dramatically appropriate but lim-
ited set of commands, the designers could focus their inventive pow-
ers on making the virtual world as responsive as possible to every
possible combination of these commands. But if the key to com-
pelling storytelling in a participatory medium lies in scripting the in-
teractor, the challenge for the future is to invent scripts that are
formulaic enough to be easily grasped and responded to but flexible
enough to capture a wider range of human behavior than treasure
hunting and troll slaughter.

Digital Environments Are Spatial

1y The new digital environments are characterized by their power to

tnmmﬂmmo,wx\nbmﬁmwv_h.mmwmo@ﬂwmmm media such as books and films can
portray space, either by verbal description or image, but only digital
environments can present space that we can move ﬁgocmm Again,
we can look to the 1970s as the period that made this spatial property
apparent. At Xerox PARC (Palo Alto Research Center) a group of vi-
sionaries created the first graphical user interface, the image of a
desktop filled with file folders, which is currently the worldwide stan-
dard for computer file Bmdmmmgmsn.ff Atari, inventors created the
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the troll-filled lower world. The dungeon itself has an objective real-
ity that is much more concrete than, for instance, the jail on the
Monopoly board or a dungeon in a tabletop game of Dungeons and
Dragons—or even a dungeon in a live-action role-playing game—be-
cause the words on the screen are as transparent as a book. That is,
the player is not looking at a game board and game pieces or at a
Dungeons and Dragons game master who is also in his or her algebra
class or at a college classroom or campsite in the real world. HWman»B\
puter screen is displaying a story that is also a place. The slamming of

a dungeon door behind you (whether the dungeon is described by
words or images) is a moment of experiential drama that is only pos-
sible in a digital environment.

The dramatic power of navigation is also apparent outside the
realm of the adventure game. For instance, Stephanie Tai, a student
in my course on writing interactive fiction wrote a first-person poetic
monologue about a sleepless night. Each screenful of text is a stanza
and ends with a sentence fragment that connects syntactically with
two or miore stanzas, which are reached by clicking on arrows placed
at the midpoint of the top, bottom, left, and right margins of the
screen. Mouse-clicking through the mind of the insomniac is like a
walk through a labyrinth. There are multiple end points to the maze,
including one with just the single word asleep and another with the
words alone in this misery in white letters on a black background. The
poem is satisfying because the action of moving by arrows around a
maze mimics the physical tossing and turning and the repetitive,
dead-end thinking of a person unable to fall asleep. The movement
through the cards makes a coherent pattern, but it is not one that
could be modeled in physical space because the movement between
links is not necessarily reversible. The navigational space of the com-
puter allows us to express a sequence of thoughts as a kind of dance.

Stuart Moulthrop’s ambitious hypertext novel Victory Garden
(1992), whose title intentionally echoes the Borges story, is also in the
shape of a labyrinth. Similar to a thick Victorian novel, it follows
many characters with intersecting lives during the Gulf War. At the

TTERRETT e B

st

From Additive to Express._ _orm | 83 |
R

very center of Moulthrop’s web is the death of Emily Runebird, an
army reserve soldier who is killed in her barracks by an enemy missile.
The attack itself is represented by a striking image of shattered text,
as if the enemy shell itself had landed on the previous block of writ-
ing. We reach this image by following a continuous story thread,
mouse-clicking through the screens automatically as if turning the
pages of a book. The shattered screen stops us dead in our tracks.
The effect of moving from the intact lexia to the shattered one is like
an animation of the landing of the shell. The instant of time it takes
to go from one screen to the other takes on a poignancy that reflects
the abruptness of the soldier’s death. _
These very dramatic moments mark the beginning of a process of
artistic discovery. The interactor’s navigation of virtual space has
been shaped into a dramatic enactment of the plot. We are immobi-
lized in the dungeon, we spiral around with the insomniac, we collide
into a lexia that shatters like a bomb site. These are the opening steps
in an unfolding digital dance. The challenge for the future is to in-
vent an increasingly graceful choreography of navigation to lure the
interactor through ever more expressive narrative landscapes.

Digital Environments Are Encyclopedic -~ \‘

The fourth characteristic of digital environments, which holds
promise for the creation of narrative, is more a difference of degree
than of kind.}Computers are the most capacious medium ever in-
vented, promising infinite resources. Because of the efficiency of rep-
resenting words and numbers in digital form, we can store and
retrieve quantities of information far beyond what was possible be-
fore. We have extended human memory with digital media from a
basic unit of portable dissemination of 100,000 words (an average
book, which takes up about a megabyte of space in its fully formatted
version) first to 65,000,000 words (a 650-megabyte CD-ROM, the
equivalent of 650 books) and now to 530,000,000 words (a 5.3 giga-
byte digital videodisc, equivalent to 5,300 books), and on upward.
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encyclopedic coverage, are the many on-line role-playing environ-
ments in the adventure games tradition. By the 1980s, Zork-like
games had grown to accommodate simultaneous multiple players,
turning them into Multi-User Dungeons or MUD:s, which combine
the social pleasures of interplayer communication with the standard
command-driven adventures. In the MUDs of the 1990s players are
no longer limited to navigating a preexisting dungeon but can use a
simple programming language to build their own dungeon or adven-
ture maze and link it up with those of other players by creating ob-
jects out of common building blocks. The MUD itself is a collective
creation—at once a game, a society, and a work of fiction—that is
often based on a particular encyclopedic fantasy domain, such as
Tolkien’s Middle Earth or Star Trek’s twenty-fourth century. For in-
stance, TrekMuse, founded in 1990 with over two thousand players,
had five hundred people enrolled in its virtual Star Fleet Academy in
1995, each of whom had made up his or her own character, based on
the existing Star Trek races. The digital narrative environment ex-
tends the fictional universe of the television shows and films in a way
that is consistent with the canonical version of the story but person-
alizes it for each of the players. .
moam hypertext stories successfully use the encyclopedic extent of
the computer to develop multithreaded stories composed of many in-
tersecting plotIn Victory Garden, for instance, we can follow a radi-
cal professor and his colleagues and graduate students through the
same time period as they intersect with one another in the class-
rooms, offices, and coffee bars, or we can follow them home to wit-
ness their tangled domestic lives; we can listen to the official
coverage of the Gulf War (with CNN transcripts) or read Emily
Runebird’s letters. In The Spot and similar Web soaps, we can read
through the conflicting accounts of the same love affairs and decep-
tions in the journals of various friends. In on-line murder mysteries
like Crime Story,’ we can delve through various document files, in-
cluding crime scene photos, interview transcripts, and newspaper ac-
counts. We can even leap out of the story altogether and find
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ourselves in the “real” world, following a reference to the University
of Mississippi right to its own Web site, or finding that the name of a
witness seen in the company of the fleeing suspect belongs to a real-
life software engineer whose Web page has nothing to do with the fic-
tional crime. Not only does the weblike structure of me.ﬂmﬁmnm allow
for endless expansion possibilities within the fictional world, but in
the context of a worldwide web of information these intersecting sto-
ries can twine around and through the nonfictional documents of
real life and make the borders of the fictional universe seem limitless.

@oém/\ma the encyclopedic nature of the medium can also be a
handicapl{ It encourages long-windedness and formlessness in story-
tellers, 4id it leaves readers/interactors wondering which of the sev-
eral endpoints is the end and how they can know if they have seen
everything there is to see. Most of what is delivered in hypertext for-
mat over the World Wide Web, both fiction and nonfiction, is merely
linear writing with table-of-contents links in it. Even those docu-
ments designed explicitly for digital presentation, both fiction and

sirable destination or so much scrolling that readers forget where they
are. The conventions of segmentation and navigation have not been

established well enough for hypertext in general, let alone for narra-
tive. The separation of the printed book into focused chapters was an
important precondition of the modern novel; hypertext fiction is still
awaiting the development of formal conventions of organization ﬁrmnw

will allow the reader/interactor to explore an encyclopedic medium

without being overwhelmed. ,

The encyclopedic impulse and the dangers of the encyclopedic ex-
pectation are also apparent in simulation games. For instance, Sim-
City (1987) presents the player with a schematic picture of a riverside
city site, and places him or her in the role of mayor. The player is free
to build the city however he or she would like, by adding to the model
on the screen office buildings, factories, homes, a sewer system, elec-
tric power plants, a public transportation system, highways, schools,
and so on. The software calculates the effects of each change by using
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story. We will have to learn to notice the patterns displayed over mul-
tiple plays of a simulation in the same way that we now notice the
worldview behind a single-plot story. Just as we now know how to
think about what made Tolstoy propel Anna Karenina in front of that
train or what made the producers of Murphy Brown offer her happi-

_ ness as a single mother, we need to learn to pay attention to the range

of possibilities offered us as interactors in the seemingly limitless
worlds of digital narrative.

Digital Structures of Complexity

Like every human medium of noEB:ﬁnmaosmmm:& media have
been developed to perform tasks that were too difficult to do without
them Eéonmxﬁ and simulations, the two most promising formats for
digital narrative; were both invented after World War II as a way of

Smmmo::m nro 882922 Om an nxvmsm_cm _Soi_mmmo _ummm The

magazine article, “As We May Think”: “The summation of human
experience is being expanded at a prodigious rate, and the means we
use for threading through the consequent maze to the momentarily
important item is the same as that used in the days of square-rigged
ships” (p. 102).

Bush’s solution was “associational indexing” in a kind of magical
desk based on microfilm files, a solution he called a “memex” and de-
scribed as follows:

The owner of the memex, let us say, is interested in the origin and
properties of the bow and arrow. Specifically he is studying why the
short Turkish bow was apparently superior to the English long bow in
the skirmishes of the crusades. He has dozens of pertinent books and
articles in his memex. First he runs through an encyclopedia, finds an
interesting but sketchy article, leaves it projected. Next, in a history,
he finds another pertinent item, and ties the two together. Thus he
goes building a trail of many items. Occasionally he inserts a com-

- From Additive to Expressive rorm 91

ment of his own, either linking it into the main trail or joining it by a
side trail to a particular item. . . . Thus he builds a trail of his interest
through the maze of materials available to him.

And the trails do not fade. (R 107) .

This earliest vision of hypertext reflects the classic American quest—
a charting of the wilderness, an imposition of order over chaos, and
the mastery of vast resources for concrete, practical purposes. In
Bush’s view, the infinite web of human knowledge is a solvable maze,
open to rational organization.

By contrast, Ted Nelson, who coined the term hypertext in the
1960s and called for the transformation of computers into “literary
machines” to link together all of human writing, has been more in
love with the unsolvable labyrinth. He sees associational organization
as a model of his own creative and distractible consciousness, which
he describes as a form of “hummingbird mind.”!! Nelson has spent
most of his professional life in the effort to create the perfect hyper-
text system, which he has appropriately named Xanadu. He describes
this pursuit as a quixotic quest, “a caper story—a beckoning dream at
the far edge of possibility that has been too good to let go of, and just
too far away to reach, for half my life.”'? Nelson’s vision of hypertext
is akin to William Faulkner’s description of novel writing as a futile
but noble effort to get the entire world into one sentence. Those like
Nelson who take delight in the intricacies of hypertext, the twisting
web rather than the clear-cut trail, are perhaps seeing it as an emblem
of the inexhaustibility of the human mind: an endless proliferation of
thought looping through vast humming networks whether of neurons
or electrons.

The allure of computer simulations comes from a similar attempt
to represent complexity. Three years after Bush’s suggestion of the
memex machine, Norbert Wiener founded the discipline of system
dynamics with his book Cybernetics. Wiener observed that all sys-
tems, whether biological or engineered, have certain characteristics ,

{
in common, such as the intertwining of multiple cause-and-effect re- |
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more encyclopedic coverage, for greater freedom of navigation, for
more direct manipulation of the elements of the story. Every expres-
sive medium has its own unique patterns of desire; its own way of giv-
ing pleasure, of creating beauty, of capturing what we feel to be true
about life; its own aesthetic. One of the functions of early artifacts is
to awaken the public to these new desires, to create the demand for
_an intensification of the particular pleasures the medium has to offer.
digital narrative will bring to us is to look more closely at its charac-
teristic pleasures, to judge in what ways they are continuous with
older narrative traditions and in what ways they offer access to new
beauty and new truths about ourselves and the world we move
Hraocm?_%
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PART 11
The Aesthetics of the Medium
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