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Abstract

Curating Simulated Storyworlds
by

James Ryan

There is a peculiar method in the area of procedural narrative called emergent
narrative: instead of automatically inventing stories or deploying authored narra-
tive content, a system simulates a storyworld out of which narrative may emerge
from the happenstance of character activity in that world. It is the approach
taken by some of the most successful works in the history of computational media
(The Sims, Dwarf Fortress), but curiously also some of its most famous failures
(Sheldon Klein’s automatic novel writer, Tale-Spin). How has this been the case?
To understand the successes, we might ask this essential question: what is the
pleasure of emergent narrative? I contend that the form works more like nonfic-
tion than fiction—emergent stories actually happen—and this produces a peculiar
aesthetics that undergirds the appeal of its successful works. What then is the
pain of emergent narrative? There is a ubiquitous tendency to misconstrue the
raw transpiring of a simulation (or a trace of that unfolding) as being a narrative
artifact, but such material will almost always lack story structure.

So, how can the pain of emergent narrative be alleviated while simultaneously
maintaining the pleasure? This dissertation introduces a refined approach to
the form, called curationist emergent narrative (or just curationism), that aims
to provide an answer to this question. Instead of treating the raw material of
simulation as a story, in curationism that material is curated to construct an
actual narrative artifact that is then mounted in a full-fledged media experience

(to enable human encounter with the artifact). This recasts story generation as

xii



an act of recounting, rather than invention. I believe that curationism can also
explain how both wild successes and phenomenal failures have entered the oeuvre
of emergent narrative: in successful works, humans have taken on the burden of
curating an ongoing simulation to construct a storied understanding of what has
happened, while in the failures humans have not been willing to do the necessary
curation. Without curation, actual stories cannot obtain in emergent narrative.
But what if a storyworld could curate itself? That is, can we build systems
that automatically recount what has happened in simulated worlds? In the sec-
ond half of this dissertation, I provide an autoethnography and a collection of
case studies that recount my own personal (and collaborative) exploration of au-
tomatic curation over the course of the last six years. Here, I report the technical,
intellectual, and media-centric contributions made by three simulation engines
(World, Talk of the Town, Hennepin) and three second-order media experiences
that are respectively driven by those engines (Diol/Diel/Dial, Bad News, Sheldon
County). In total, this dissertation provides a loose history of emergent narrative,
an apologetics of the form, a polemic against it, a holistic refinement (maintain-
ing the pleasure while killing the pain), and reports on a series of artifacts that
represent a gradual instantiation of that refinement. To my knowledge, this is the

most extensive treatment of emergent narrative to yet appear.
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Chapter 1

Introduction

Dwarf Fortress is beloved for the stories that emerge out of its simulated
storyworlds. It has been called the most complex videogame ever [1321, 1281, 219,
306, 244, 1125], and that complexity is always in the service of emergent narrative
intrigue. The scholars Stepahie Boluk and Patrick LeMieux put it succinctly:
“Dwarf Fortress begins and ends with stories” [126, p. 133]. As a fitting testament
to its complexity, someone has written an entire book explaining how to play the
game: the remarkable Getting Started with Dwarf Fortress: Learn to Play the
Most Complex Video Game FEver Made [1281]. In its afterward, author Peter

Tyson identifies the game’s narrative heart:

The joy of Dwarf Fortress lies in the game’s remarkable depth and the
stories that unfold from the interactions between its many elements.
From world and history generation through to the individual person-
alities of your dwarves, each component of Dwarf Fortress involves us
in amazing stories making each fortress a unique one. By now, I hope
you too have a few stories to share [1281, p. 197]

Duwarf Fortress players famously do share their stories [261], on web forums [522],
dedicated websites [1287], in magazines [255], and elsewhere. The Sims players

share stories too [150, 527, 27, 26|, as do players of other games [867].



This centrality of narrative in Dwarf Fortress has been articulated by cocreator
Tarn Adams himself, who has called the system a story generator, as the writer
Jonah Weiner recounts in a feature on the game that appeared in The New York

Times Magazine:

Many video games mimic the look and structure of films: there’s a
story line, more or less fixed, that progresses only when you complete
required tasks. This can make for gripping fun, but also the con-
strictive sense that you are a mouse in a tricked-out maze, chasing
chunks of cheese. Tarn envisions Dwarf Fortress, by contrast, as an
open-ended “story generator.” [1321, n.p|

So what kind of story generator is this? In the field of artificial intelligence,
computational story generation has a history dating to at least 1960 [1039], but
many systems in the area do not work like this. More often, they tell stories by
modeling a top-down process of plot invention [666, 928, 391, 1163, 816, 1004] or
creative writing [1276, 936, 937]. But Dwarf Fortress takes a bottom-up approach:
a simulated storyworld teems with simulated characters living simulated lives, and
when stories are created by the system, it is through the happenstance of this
character simulation.! This is called emergent narrative, which brings me to the

first research question that is tackled in this dissertation:
RQ1. What is emergent narrative?

In emergent narrative, stories arise bottom-up through the mechanism of com-
puter simulation. Often this means a simulation that undergirds an interactive

experience, but emergent narrative can also obtain in noninteractive contexts,

1To be clear, by ‘storyworld’, I mean a world, real or otherwise, whose events are narratable.
This could be a fictional world that is recounted in a work of literature, or a simulated world
out of which narrative may emerge. Of course, the latter sense of the term is most pertinent to
the concerns of this thesis. If this term feels redundant or unnecessary, given ‘world’, then hold
on for now—Ilater on, I will discuss examples of computer simulations that do not seem capable
of producing narrative (more precisely: generating events that may be narrated).



such as with simulationist story generators. In Chapter 2, I handle this research
question by providing an extensively deliberated definition of the form, a first
published account on the origins of the term ‘emergent narrative’, and a brief
overview of academic work in the area to date.

But why is this even important? Emergent narrative is important because it
represents arguably the most successful approach to procedural narrative in the
public consciousness, through its utilization in popular videogames such as Dwarf

Fortress and The Sims. This success leads me to my second research question:
RQ2. What is the pleasure of emergent narrative?

Clearly there is a distinct pleasure constituted in works of emergent narrative,
but what exactly is it and what are its contributing factors? While researchers
have written extensively about the merits of emergent narrative as an approach
to interactive storytelling [50, 701, 702, 703, 55, 1233, 617, 1230}, [ am not aware
of any substantial treatise on the distinct experiential pleasures of the form. In
Chapter 3, I attempt to unpack the success of emergent narrative by discussing the
approach in terms of a series of analogies to other forms, namely nonfiction, which
work to yield a distinctive set of aesthetics that I call the aesthetics of emergent
narrative. 1 believe that the pleasure of the form is rooted in these analogies and
characterized by these aesthetics, and with this chapter I aim to provide the most
extensive apologetics for emergent narrative to date.

But while it arguably represents the most successful approach to procedural
narrative in the public consciousness, emergent narrative has characterized aca-
demic story generation’s most famous failures, namely Sheldon Klein’s murder-
mystery generator [597] and Jim Meehan’s Tale-Spin [822]. In the decades follow-
ing those early systems, scholars and practitioners in the area have generally come

to view the approach as at best a dead end, namely for the reason that emergent

3



narrative tends to lack story structure. Here, an excerpt from a paper by Facade

[775] creators Michael Mateas and Andrew Stern expresses this critique:

But for believable agents used as characters in a story world, strong
autonomy becomes problematic. Knowing which action to take at any
given time depends not just on the private internal state of the agent
plus current world state, but also on the current story state, including
the entire past history of interactions building on each other towards
some end. The global nature of story state is inconsistent with the
notion of an autonomous character that makes decisions based only on
private goal and emotion state and local sensing of the environment.
(774, p. 223]

Mateas, who is my coadvisor, has proffered a more compact critique of emergent
narrative in conversation: it’s just one damn thing after another. While Ruth
Aylett, Sandy Louchart, and collaborators—who carry the term ‘emergent narra-
tive” as a banner—have worked to cultivate the approach in the specific domain of
interactive storytelling [50, 701, 55|, its critics have generally remained skeptical

(776, 1006, 330, 1003, 1004, 1372, 1013]. This raises my third research question:
RQ3. What is the pain of emergent narrative?

In Chapter 4, I unpack a series of harsh critiques of emergent narrative—namely
ones proffered by Espen Aarseth and Noah Wardrip-Fruin—to identify a series
of pitfalls that have worked to hamper the form. These hazards operate at both
the level of underlying simulation and the level of surface expression, working
to inhibit either the emergence of story structure or its identification by human
observers (or both). This is the pain of emergent narrative, and with this chapter
I aim to provide the most brutal critique of the form to date.

With this double-edged foundation, we arrive at the fundamental research

question that is tackled in this dissertation:



* RQ4. How can the pain of emergent narrative be alleviated
while simultaneously maintaining its pleasure?

One potential treatment for the pain is to intervene in the storyworld to remediate
its affairs such that story structure reliably obtains in each simulation instance.
Such intervention characterizes technical schemes like drama management [758,
1010] and plot-level narrative planning [1370, 1004], which employ omniscient
agents that dramatically remediate a storyworld according to policies about story
structure. But while such remedies may alleviate the pain of emergent narrative,
they in turn kill the pleasure: when a simulated storyworld is polluted through the
intervention of an external system, events no longer emerge, but instead spawn
according to the policies of the modulating system. When this happens, emergent
narrative ceases to manifest, and its distinctive pleasures disappear in turn.
This dissertation identifies an alternative mechanism that alleviates the pain
of emergent narrative while simultaneously maintaining its pleasure: curation. In-
stead of intervening in a storyworld to impose story structure, the world is curated

to identify stories that authentically emerged. The idea here is that well-crafted

2At its heart, this dissertation is an art manifesto that promulgates a fiercely emergentist
approach to procedural narrative. It is written on behalf of a contingent that appreciates
simulated worlds as real places where tiny abstract characters live out tiny abstract lives—this
does not necessarily reflect an ontological position, but more essentially an aesthetic orientation.
As part of a rhetorical strategy for promoting this orientation, in this document I use value-laden
terms like ‘pure’, ‘polluted’, ‘tampered’, and more to describe a variety of architectural patterns
that are probably equally valid from an intellectual and technical standpoint. As such, my
charged language is meant to instantiate this artistic position, rather than to express technical
or intellectual appraisal. That is, if I for instance decry an architectural pattern that ‘pollutes’ a
storyworld, I mean to do so purely in terms of the aesthetic orientation for which this dissertation
serves as a loose manifesto—even though such a pattern may be incompatible with this aesthetic
orientation, as cued by my usage of value-laden terms, it could perfectly valid from any other
standpoint. I believe that variation in an underlying architecture yields variation in terms of
what is aesthetically possible at the surface level of a work of computational media—this is
what Michael Mateas has termed the interpretive affordances of an architecture [762]—and in
this dissertation I introduce an architecture that was formulated expressly to target a specific set
of interpretive affordances, which in turn anchor an intellectual framework that is the primary
subject of this work. I will periodically return to these concerns below, but for now you have
been warned: this is an emergentist manifesto.



storyworlds do not actually lack narrative intrigue, but rather narratively potent
material tends to be embedded in larger accumulations of unremarkable simulated
material. This means that emergent narrative may actually have story structure,
but the simulated material composing such structure may be embedded in a larger
accumulation that itself lacks story structure. Thus, when human players tell sto-
ries about what has happened in Dwarf Fortress or The Sims gameplay, they are
in fact carrying out a process of curation—narratively potent material is extracted
and then assembled into narrative artifacts with discernible story structure.

What if a system did this automatically? This is the impetus for the subject of
this dissertation: curationist emergent narrative (or curationism, for short). This
framework represents a refined approach to emergent narrative that entails the
curation of raw simulated material into actual narrative artifacts that are mounted
into full-fledged media experiences. This procedure is instantiated in a general-
ized curationist system architecture, which is itself inspired by Hayden White’s
model of historiography as a constructive storytelling procedure [1332]. In the ar-
chitecture, a module called the chronicler inscribes the transpiring phenomena of
a simulated storyworld in a chronicle, which a story sifter sifts through to extract
material that a narrativizer uses to construct a story, which is finally mounted
into an actual media experience, thereby enabling human encounter. This makes
story generation a process not of inventing stories, but of recounting stories about
what has actually happened in a world. In Chapter 5, I discuss this framework
in terms of its intellectual position, technical approach, generalized architecture,
and variants of that architecture.

In the process of outlining the curationist approach in that chapter, I inciden-
tally handle another research question that is implied by the previous ones:

RQ5. How has emergent narrative been arguably the most
successful approach to procedural narrative and at the same
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time perhaps its least successful approach?

I contend that curationism actually accounts for how certain works of emergent
narrative have been tremendously successful, while others have been outright fail-
ures. Again, the answer is simply this: curation. Projects like Dwarf Fortress
and The Sims have flourished because human players are willing to curate their
simulated storyworlds so that manifest emergent narrative may be encountered
(thereby unlocking the aesthetics of the form). Such curation may result in gen-
uine narrative artifacts [1287, 27], which may be mounted in full-fledged media
experiences [255, 150], or it may take the form of a kind of unconscious narrativiza-
tion that drives the basic interpretative procedures that humans employ to make
sense of an ongoing simulation (or any experience). I call the latter phenomenon
mental curation, and in Section 5.3.2 I show that it instantiates a degenerate
variant of the curationist architecture.

On the other hand, when human observers are not willing to do curation, a
work of emergent narrative will fail miserably. For instance, Sheldon Klein’s much
derided story generator produces monolithic reports on all the various happenings
of its underlying simulation, and the result is a jumbled mess that humans have
typically been unwilling to curate into actual emergent narrative (thereby preclud-
ing the aesthetics of the form). Thus, success in emergent narrative has typically
been contingent on whether or not humans are willing (or enabled) to curate a
simulated storyworld. In the case of videogames like Dwarf Fortress and The
Sims, humans have largely been willing because, through gameplay, they develop
attachments to the storyworld and its characters. This is not typically the case
in simulationist story generation, and so we find a generally negative appraisal of
that approach. But what if systems automatically curated their own storyworlds?

So far I have outlined the first half of this dissertation, Part I: Why and



How, which is about why curationism is a viable framework and how it might
be instantiated in actual projects. In total, this half represents what is to my
knowledge the most extensive (and most comprehensive) treatise on emergent
narrative to date. The second half of this dissertation, Part II: How and Why,
approaches curationism from the opposite direction—this half is about how I have
instantiated the curationist method in my own work and why it appears to have

been a good approach. In this way, it wrangles another essential research question:
RQ6. What would a curationist project actually look like?

Given my articulation of the curationist approach, such a project would be sure to
incorporate a simulated storyworld, curation, and a media experience. As I explain
while outlining variants of the curationist architecture in Section 5.3.2, the media
experience and storyworld may be coextensive or decoupled, and curation may be
carried out by one or both in either an online or offline manner.

I have spent the last six years developing a series of simulation engines— World,
Talk of the Town, and Hennepin—that are intended to drive second-order media
experiences set in their simulated storyworlds. These engines are each the sub-
ject of a dedicated technical chapter in the second half of this dissertation. In
tandem with the development of these engines, I have worked independently and
in collaboration to develop a series of experiences set in the worlds that are cre-
ated by those systems. Following each chapter reporting a simulation engine, I
provide another, in tandem, that outlines an experience that was driven by the en-
gine. These experiences are: Diol/Diel/Dial, a hypertext world encyclopedia that
compiles the massive total history of a World world; Bad News, a collaboration
with Ben Samuel and Adam Summerville that takes the form of an installation-
based immersive experience (with a live actor) set in a Talk of the Town town;

and Sheldon County, an ongoing project concerning the procedural generation of
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narrative podcasts each recounting a unique Hennepin storyworld. While the sim-
ulation chapters report technical contributions, the experience chapters are meant
primarily as case studies that concern the instantiation of curationism in the expe-
rience at hand (or the fatal lack thereof). In turn, they answer my sixth research
question by providing a troubling example of missing curation, a powerful example
of human-powered curation, and a first exploration of fully automatic curation.
Moreover, through the articulation of a set of actionable strategies that I have
developed both in my simulation engines and the media frameworks that curate
their generated material, this series of chapters answers the following additional

research questions:

RQ7. What are some design patterns for crafting simulated
storyworlds in ways that facilitate curation?

RQ8. What are some design patterns for curating simulated
storyworlds?

I should include a brief note on the research methods employed in this disserta-
tion. As for Part I, my method is scholarly argument in the humanist style, which
means I have succeeded to the degree that you are convinced. Like I have men-
tioned, technical contributions are reported in Part II, but I do not personally see
much value in them. As others have articulated before me, computational tech-
niques that are intended to support media experiences cannot be truly appraised
except through actual implemented experiences of the kind that they are meant
to support [762, 1200, 505, 610, 1316]. From this orientation, technical contribu-
tions in computational media are meaningless, and in fact not contributions at all,
when they are divorced from the media contexts for which they are intended. In
this dissertation, the real appraisals of my simulation engines appear in the case

studies of the media experiences that they enable, since it is only in those contexts



that the technical approaches taken by the engines can be evaluated. As such, my
primary evaluation scheme in Part II is the case [103], and in fact this answers

the call of Ian Horswill, who is on the reading committee for this dissertation:

computer science is traditionally, and understandably, resistant to
work on cases. One cannot generally get a Ph.D. for writing a pro-
gram; one gets a Ph.D. for developing a general theory that will help
others write some class of programs. But I see no alternative but to
relax this constraint for AI work that has specifically aesthetic goals.
We have to be open to the case because the case is all we have. [505,
p. 84J3

As I will make clear throughout the rest of this document, the curationist
framework of Part I actually coevolved along with the simulation and media prac-
tice that I recount in Part II. In this way, and in a certain sense, Part I tells a
story about Part II, which itself tells a story about Part I. As I was preparing to
write this dissertation, Jonathan Lessard, another member of my reading commit-
tee, encouraged me to outline the evolution of my practice using the method of
autoethnography [310]. T took that to heart, and as a result each chapter in Part
IT begins with a personal recollection of the intellectual and technical contexts
in which the subject of that chapter was developed. As such, this dissertation

wrangles a final research question, and it is perhaps the most difficult one:

RQ9. How did I get here?*

3This quotation originates in a paper titled “Science Considered Harmful”, to which R.
Michael Young has recently written a rebuttal titled “Science Considered Helpful” [1371]. The
dialogue affords an illuminating look into the nascent field of computational media, as it attempts
to define itself.

4While I include this somewhat lightheartedly, I do think it is a serious question, especially
in the context of a PhD thesis. As a digger in the historical record of computational media, I
have read through many dissertations that were published decades ago. When I do so, I am
generally more interested in the intellectual contexts in which the student carried out the sub-
ject project than in the technical and scientific details that are reported in the document. As
such, acknowledgments sections are frequently more potent (from a contemporary intellectual
standpoint) than dissertation bodies, because in the latter there is a tendency to eschew any
recounting that may be perceived as personal. When a scholarly work lacks contextual informa-

10



This is the first ever dissertation in computational media. The Computational
Media PhD program at UC Santa Cruz started up last year [1197] as an offering
of the Department of Computational Media, which was itself established in 2014
[1196, 609]. Prior to that, a group of leading scholars in the field convened on
UC Santa Cruz in the summer of 2012 under the moniker of the Media Systems
project.’ In “Envisioning the Future of Computational Media: The Final Report
of the Media Systems Project”, my coadvisors Noah Wardrip-Fruin and Michael
Mateas articulate how work in this emerging area weaves technical, creative, in-

terpretative, and collaborative threads to produce four kinds of outcomes:
Artifacts: the outcome of making novel computationally-driven media.

Capabilities: the outcome of developing computational, representa-
tional, and design approaches that enable new forms of media.

Insights: the outcome of studying the technical, historical, and cul-
tural creation and function of computationally-driven forms of media,
both old and new.

FEducated Practitioners: the outcome of interdisciplinary education
and training in computational media. [1316, p. 21].

In turn, the requirements for this nascent PhD program stipulate that a disserta-
tion in this area should utilize these various modes of work in turn (or in tandem)

to produce outcomes of the sorts just listed:

The Ph.D. dissertation is a significant contribution to the CM field. It
may emphasize technical, media-creation, or interpretive aspects, but
must have a significant secondary contribution from at least one of the
other areas—and may also emphasize areas equally.

This dissertation is the result of technical, creative, interpretative, and collabo-

rative work that has resulted in a series of artifacts, capabilities, and insights, as

tion concerning its own development, it will be at best incomplete and at worst intellectually
dishonest, and so in this thesis I seek to provide such information freely and abundantly. While
all dissertations are personal narratives, this one is more personal than most.

A project website is hosted here: https://mediasystems.soe.ucsc.edu.
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well as one educated practitioner. To be more specific, in this document I provide

the following contributions:

o A definition of emergent narrative. This definition is arrived at through an
extensive deliberative process, and it is meant to join three distinct tradi-
tions that I view as instantiating the same essential form: the simulationist
school of noninteractive story generation, as exemplified by systems like Saga
11, Sheldon Klein’s murder-mystery generator, and Tale-Spin; videogames
driven by emergent character simulation, such as Dwarf Fortress and The
Sims; and the bottom-up approach to academic interactive storytelling that
is exemplified by the ‘emergent narrative’ research programs of Ruth Aylett,
Sandy Louchart, Mariét Theune, Ivo Swartjes, and their respective collabo-
rators. This contribution appears in Chapter 2, though my inclusive treat-
ment of both interactive and noninteractive works is reinforced throughout

this document.

e An apologetics for emergent narrative. While others have argued exten-
sively about the merits of interactive emergent narrative, in this document
I work to unpack the essence of character simulation itself, which results in
the identification of analogies to nonfiction, lived experience, worldbuilding,
and art brut. Here, in particular, I spend considerable effort arguing how
emergent narrative actually works more like nonfiction than fiction, which
I do by reviewing an extensive array of definitions of nonfiction that I then
apply to a work of curationist emergent narrative—Tim Dinee’s Oilfurnace
[255]—to show that the definitions are satisfied. Finally, I identify a set of
aesthetics that are yielded by these analogies, which I call the aesthetics of

emergent narrative. This contribution appears in Chapter 3.

e A polemic against emergent narrative. In addition to providing what is
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perhaps the most extensive defense of emergent narrative, I also contribute
what may be the harshest attack on the form to date. In this document, I
unpack and extend the criticisms of emergent narrative proffered by various
writers including Espen Aarseth and Noah Wardrip-Fruin to identify a series
of pitfalls at the levels of both simulation and curation. As to the former, I
primarily articulate how the crafting of character simulations often fails to
target emergent structures that have the discernible features that humans
associate with narrative. In a section on curation issues, I unpack Aarseth’s
denouncement of a troubling (and ubiquitous) conflation of simulation and
narration—the raw transpiring of simulation (or a trace of that unfolding)
is called a story—to assert that actual emergent narrative can only manifest

through a procedure of curation. This contribution appears in Chapter 4.

A refined approach to emergent narrative. This comes in the form of my
framework for curationist emergent narrative, which is the subject of this
dissertation. In producing this contribution, I proceed from the material
contained in both my apologetics and my polemic for the form. Here, my
challenge to myself was to devise a refined approach to emergent narrative
that takes its harshest appraisals as an intellectual starting point. This is
the primary contribution of this dissertation, but Chapter 5 is specifically

devoted to the curationist framework.

A set of artifacts, in the form of three simulation engines and three media ex-
periences. These are the completed simulation engines World and Talk of the
Town, the completed media experiences Diol/Diel/Dial and Bad News, and
the in-process engine Hennepin and in-process experience Sheldon County.
These systems and experiences are each the subject of dedicated chapters

that appear throughout Part II of this dissertation.
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o A set of case studies in curationist emergent narrative. For each of the three
media experiences that I report, I provide a case study that contemplates
the experience in terms of the curationist framework that is the subject of
this dissertation. In total, these case studies provide an actionable account
both of how curationism may be carried out and why that is worth doing.
As to the former, I identify a series of design patterns at the levels of both

simulation and curation.

o An autoethnography of my simulation and media practice. Across the open-
ings of the chapters in Part II, I tell the story of how my simulation and
media practice evolved over time. Incidentally, these case studies also ex-
plain how the curationist framework at the heart of this dissertation was
developed, since all of this coevolved in the Petri dish of my life. This is
a contribution because it elaborates on the core contributions of this thesis
by explaining why I made the decisions that I made, why the decisions were

good ones or bad ones, and critically how I came to appraise them later on.

o A history of emergent narrative. For the last year, I have been carrying out
a massive project involving the excavation of materials pertaining to the
forgotten history of computational media.® While this dissertation is not
an historical study, this has been my mindset recently, and so inevitably
I provide historical context along the long path of this document. This
includes a tracing of the origins of the term ‘emergent narrative’, which I
do not believe anyone has provided before; a first substantial account of the
earliest known work of emergent narrative, Saga II (1960); an excavation

of Sheldon Klein’s murder-mystery generator, working in the style of Noah

6My first outputs from this project are a conference paper on a forgotten 1960s story generator
[1039] and a workshop paper that provides an extensive account of a 1578 work of interactive
branching narrative [1041].
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Wardrip-Fruin’s study of Tale-Spin to show how the system has for decades
been misunderstood; and numerous details here and there on the history of

computational narrative and computational media, more broadly.

With this thesis being the first of its kind, in a sense the most essential question

that I am attempting to answer here is this:

What is a computational media dissertation?

I hope that I have done well to answer this question. As you journey through this

tome, godspeed!
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Part 1

Why and How
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Chapter 2

Defining Emergent Narrative

This dissertation is about emergent narrative: its pleasure, its pain, a frame-
work for harnessing the former while simultaneously rectifying the latter, and a
retrospective of projects that demonstrate that framework. Since it is, as such,
our center of gravity, it would seem prudent to first explicitly define the term
‘emergent narrative’ (as I treat it in this document). In this chapter, I develop
a definition for the concept, explore the origins of the term ‘emergent narrative’,
and then conclude with a brief overview of academic work in this area. In the
latter section, I give particular emphasis to the academic work of Ruth Aylett,
Sandy Louchart, Mariét Theune, Ivo Swartjes, and their respective collaborators,
since among scholars these research programs are particularly associated with the

phrase ‘emergent narrative’.

2.1 A Definition

At the level of intuition, ‘emergent narrative’ means narrative that emerges out
of the interaction of processes in a system. In some sense, however, all narrative

satisfies this definition. For example, if we were together in person and I were tell
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you a story, the string of sounds constituting the telling would emerge from the
physical articulatory system that enables me to produce speech. At a higher level,
the structure of that story would emerge from an even more complex system: my
brain, or perhaps a larger system in which my brain is embedded, such as my body
or my being or the world or the universe, or the alpha and the omega and the
interstices, et cetera, and so forth.! By such an inclusive definition, all narrative
might be considered emergent, but clearly this is too broad for the purposes of

this investigation.

The Importance of Computation

Let us say, then, that in this document ‘emergent narrative’ refers to narrative
that emerges out of the interaction of processes in a digital system. Still, this is
too inclusive: when a work of narrative cinema is played on a DVD player, the
sequence of frames that compose it are in a sense emerging out of the digital system
constituted on the player, but that is not what I mean by ‘emergent narrative’.
How about we swap out ‘digital’ for ‘computational’? This is better, but even
DVD players use computation, and movies that use computer-generated imagery
do so through the utilization of computational systems that enable the authoring
and rendering of such imagery (at production time). More problematically, all
videogame narrative seems to fall under this definition—even cutscenes require
some computation, let alone configurations that incorporate player interactivity.

So, what is missing so far? How is emergent narrative different than other

'Richard Walsh has essentially made this argument in describing narrative creation as a
complex, dynamical process out of which artifacts emerge [1307, pp. 130-147]. Others have
produced similar arguments with regard to reader cognition—due to the intersubjective nature
of storytelling, a story as mentally processed by a given interlocutor may be viewed as a kind of
idiosyncratic emergent narrative [68, 276, 407]. To quote Elinor Ochs and Lisa Capps: “Narra-
tives are tales that tellers and listeners map onto tellings of personal experience. In this sense,
even the most silent of listeners is an author of an emergent narrative” [890, p. 21].
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methods for composing procedural narrative, such as the kind of hand-authored
(yet still procedural) approach that is typical of narrative crafting in videogames?
While an authored videogame narrative may require the interaction of computa-
tional processes to be presented, the very constitution of the narrative—comprising
its characters, plot, the telling, and so forth—does not emerge from such a system.
Emergent narrative, however, does not just require a computational system to be
presented, but moreover requires a computational system to be composed.? In this
way, the process of composing emergent narrative is fundamentally removed from
human authorship, or more precisely, it is the result of a different mode of human
authorship: rather than crafting a narrative artifact, a human crafts a system out

of which narrative artifacts may emerge.?

Requirement: A Simulated World

We are now very close to the definition employed in this document, but still

we are thinking too broadly. To hone further, let us consider a system called

2Game designer Marc “MAHK” LeBlanc has made a distinction between emergent narrative
and what he terms ‘embedded narrative’ [660], which is characterized by preconstructed story-
lines that may be embedded in a gameplay experience (and enacted through gameplay). Later
work by Katie Salen and Eric Zimmerman [1079], Henry Jenkins [541], and Ernest W. Adams
[12] revisited and expanded upon this notion.

3 As committee member Ian Horswill noted in feedback on an earlier draft of this thesis, some
writers have described the ideation process in fiction writing as working by a kind of mental sim-
ulation. For instance, Lajos Egri has expounded an approach to dramatic composition whereby
plot emerges from the more primary matter of character behavior [303]. While the metaphor
may be compelling, and the craft advice handy, this phenomenon is quite distinct from that
of building a computer simulation out of which narrative may emerge. In the latter, charac-
ter activity is concretized (reified in computational material) and the authoring procedure is
more latent—instead of composing a story, one crafts a system that models storyworlds. In this
sense, developing a character simulation works similarly to the writing method called worldbuild-
ing [1021, 911]. In Section 3.1.3, T will discuss this connection at length. Noah Wardrip-Fruin,
in his own feedback on my earlier draft, asked, “Do you want your definition of emergent nar-
rative to require a digital system, or a computational one? For example, if the processes were
implemented as a board game, should that fall within the definition?” (personal communication,
July 1, 2018). While it could certainly be fruitful to frame the concept of emergent narrative in
terms of board games—Thijs Alofs has approached this with the Interactive Storyteller project
[31, 30, 32]—that would take us outside the purview of this thesis, as the next section clarifies.
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Say Anything [1226, 1227], which was developed by Reid Swanson as part of
his doctoral work under the tutelage of Andrew S. Gordon. In Say Anything, a
human interactor and an Al system collaborate to craft a story together by a
novel interaction pattern. To start, the interactor provides the first sentence of
the story to the system by typing it in free text. Next, the system processes this
sentence in an attempt to find the most related sentence to it that appears in
a corpus of one million narrative blog posts compiled by Gordon and Swanson
[408]. After isolating the most related sentence in the blog corpus, the system
retrieves the sentence that immediately succeeds that sentence in the blog post in
which it appeared. The idea here is that the successor sentence in the original
blog post may serve as a good response to what the interactor provided, since
a human writer decided to place the successor sentence after a sentence that is
related to what the interactor provided.* After retrieving the successor sentence,
the system adapts it to better match the prompt provided by the interactor (e.g.,
by replacing character names), and then appends it to the unfolding story. From
here, the interactor provides another sentence, the system forms a response to
that next sentence, and so forth until the story has concluded.

While narrative emerges bottom-up in Say Anything through the interaction
of processes in a system that is partly computational, it is not an example of emer-
gent narrative as the notion is typically conceived. This is due primarily to the
absence in this system of a fundamental component of emergent-narrative systems:
a simulated storyworld. In emergent narrative, a computer simulation models a
storyworld, and narrative emerges as the byproduct of running the simulation over

a series of timesteps.® Typically, or perhaps universally, the storyworld features

4In artificial intelligence, this is called case-based reasoning [612].

5In his feedback on an earlier draft of this thesis, committee member Jonathan Lessard noted
that I do not define or even discuss my usage of the term ‘simulation’, which is curious given
its centrality to the concerns herein. My lack of consideration in this regard is in line with
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characters who to some degree act autonomously, in which case the emergent nar-
rative may be more concretely conceived as being constituted in the accumulation
of character activity over the course of simulated story time.® If the system is
made interactive—for instance, by allowing an interactor to decide how one or
more of the characters will act—then the interactor is to some degree responsible
for the narrative that emerges over the course of her interaction with the sys-
tem. While this is also the case with Say Anything, such a configuration resides

more firmly in the emergent-narrative tradition because the resulting narrative

conventional discourse in the academic area of videogames, as Jonathan noted in pointing me
toward a fantastic paper by Veli-Matti Karhulahti titled “Do Videogames Simulate? Virtuality
and Imitation in the Philosophy of Simulation” [567]. Karhulahti explains that, while partici-
pants in the ludology vs. narratology debate [356, 869, 767] took one another to task vis-a-vis
the appropriation of narratological concepts in the nascent scholarly area of game studies, state-
ments such as “All computer games are simulations” [916, p. 1] have been curiously uncontested.
Writing about discourses on the philosophy of simulation and in simulation research—where,
for instance, the terms ‘computer simulation’ and ‘computerized simulation’ have distinct mean-
ings [567, p. 3]—Karhulahti argues that the essential prerequisite for simulation inasmuch as
those fields are concerned, that a reference system is imitated, is generally violated in the case
of videogame “simulations”. While he concedes that a peculiar, but now conventional, sense
of the term seems to have evolved in computational media, Karhulahti worries that this chal-
lenges cross-scientific communication: “I recommend videogame scholars not to pass the word
simulation through duty free interdisciplinarity, but to reserve the word simulation for those
already-numerous, well-established purposes that have been recognized above” [567, p. 12]. In-
stead, he recommends the term ‘virtualization’ (and, in turn, ‘virtual universe’) for cases where
no reference system is modeled. In this dissertation, and in my life, I am guilty of Karhulahti’s
charges. The historically conventional sense of the term—by which I mean something like ‘an
artificial system that imitates a natural one’—strikes me as curiously narrow. My introduc-
tion to the phenomenon of simulation was through videogames as a small child, so it never
occurred to me that a simulation should imitate some reference system. To me, the term sug-
gests an artifact that is synthetic, processual, and has the quality of being its own enclosed
world. In saying this, I am rearticulating the unexamined sense of the term that Karhulahti
attributes to videogame scholars, but what I mean to express is that I personally developed this
(mis)understanding through my experience in the world: in my exposure to the term, ‘simula-
tion’ has been almost exclusively associated with videogames. When the world changes, words
change, and I personally do not feel beholden to an etymologic or scientific basis for the “true”
meaning of ‘simulation’. While I am thoroughly impressed by Karhulahti’s argument—his paper
is fabulous—TI will continue to employ the (arguably) degenerate sense of the term.

61 can imagine an emergent-narrative system that would not model characters, but it would
simply be one whose stories are not about characters. Still, in order to produce narrative, the
system would have to model something that could serve as the subject(s) of its emergent stories,
and I think the term ‘character’ is a close enough approximation to ‘subject’, and it is certainly
a more natural general term.
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emerges not in a general sense, but more specifically emerges out of a character
simulation—this is the defining quality of emergent narrative.

Critically, the degree to which a system is situated in the emergent-narrative
paradigm depends on what might be referred to as the integrity of its character
simulation.” In the area of narrative planning [1370, 1004], for instance, systems
commonly modulate character behavior (or other simulated phenomena) accord-
ing to the activity of a plot-level agent that is removed from the storyworld in
which the characters are diegetically situated. When the simulation is tampered
with in this way, stories no longer emerge, but instead spawn according to the
policies of the interventionist mechanism—in the wake of such tactics, a work of
emergent narrative is transformed into something else entirely.® Here, I mean
to speak primarily in aesthetic terms (as cued by the value-laden language of
‘tampering’ with a simulation), since emergent narrative is really just an artistic
genre. While the form is associated with a set of architectural features and tech-
nical strategies, I view these as ultimately constituting a poetics that is in the
service of a specific pleasure: emergent stories are a joy to behold because it feels

like they actually happen. In the next chapter, I unpack this idea further.

Converging on a Definition

Let us now converge on a concise definition that captures all the features
outlined so far. First, though, I have a final subtlety to note: ‘emergent nar-

rative’ refers to the approach to procedural narrative that I have described in

"Specifically, what someone with my artistic inclination might refer to as ‘integrity’. Again,
this document is in part a manifesto.

8Generally, simulation integrity is compromised in an effort to guarantee story structure.
While such tactics have been demonstrated to work well, they undermine the distinct pleasures
of emergent narrative, which I discuss in the next chapter. This dissertation revolves around
a novel approach to emergent narrative that guarantees story structure without intervening in
the storyworld, thereby maintaining the pleasures of the form.
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this section, but it can also refer to actual narrative material generated by a
system taking that approach. So, for the purposes of this document, our defini-
tion of ‘emergent narrative’ is as follows: narrative that emerges out of computer
simulation of character activity, or the methodology of generating narrative in
that way. Critically, this definition does not stipulate that a work of emergent
narrative must be interactive. While academic work in the area has typically
treated emergent narrative as (specifically) an approach to interactive storytelling
[50, 54, 701, 702, 1233, 1230, 1308, 1319, 1272], I take a more ecumenical stance
by which three distinct traditions are treated as instantiating the same essential
form: the simulationist school of noninteractive story generation, as exemplified by
systems like Saga IT [859], Tale-Spin [822], and Sheldon Klein’s murder-mystery
generator [601, 597]; videogames driven by emergent character simulation, such
as Dwarf Fortress [17] and The Sims [792]; and the bottom-up approach to aca-
demic interactive storytelling that is exemplified by the ‘emergent narrative’ re-
search programs of Ruth Aylett, Sandy Louchart, Mariét Theune, Ivo Swartjes,
and their respective collaborators.

the methodology characterized by computational systems in which narrative
emerges bottom-up from the interaction of processes in underlying simulations that
typically feature autonomous characters (or, alternatively, the actual narrative

material produced by this method).

‘Narrative’ Confusion

Note, finally, that while I have taken great pains to define the particular mean-
ing of ‘emergent’ that is operational in the term ‘emergent narrative’, I have not
spent any effort on ‘narrative’. This is because the issue of what exactly ‘narrative’

means is murky, particularly in procedural narrative [505, pp. 82-83], and espe-
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cially in emergent narrative, as I will discuss at length later on. First, at a general
level, the word itself has multiple conflicting usages: ‘narrative’ can be used in the
singular to denote a concrete story (and in the plural to denote multiple stories),
or it can be used as a mass noun to denote the abstract notion of narrative itself.
Moreover, the words ‘narrative’ and ‘story’ are sometimes used as terms of art
that correspond to the notions of fabula (the sequence of events recounted in a
story) and syuzhet (a story as it is told), respectively. More confusingly still, these
particular usages of ‘narrative’ and ‘story’ are sometimes eschewed in favor of the
respective alternatives ‘story’ and ‘discourse’ [177]. This terminological varia-
tion is couched in a century-long tradition of structuralist work in narratology, as

Michael Scheffel recounts concisely (citations inserted for clarity):

Various binary oppositions have been put forward, such as fabula/sujet
(e.g. Tomalevskij 1925 [1262]), histoire/discours (e.g. Todorov 1966
[1258]; story/discourse), and story/plot (e.g. Forster 1927 [350]),
as have multileveled models such as Geschehen/Geschichte/ Text der
Geschichte (Stierle 1971 [1204]; happenings/story/text of the story),
histoire/récit/narration (Genette 1972 [384], 1983 [386]; story/narra-
tive/narrating), and Geschehen/Geschichte/Erzihlung/ Prisentation
der Erzihlung (Schmid 1982 [1113]; happenings/story/narration/pre-
sentation of the narration). [1108, para. 4]°

Let me emphasize this situation: some scholars use ‘story’ to mean ‘fabula’,
while others use it to mean the counterpart, ‘syuzhet’—thus, with regard to this
binary classification, ‘story’ can mean one thing or the complete opposite.!? For
this reason, and because ‘story’ and ‘narrative’ already have extensive informal
usage, I prefer to use the terms ‘fabula’ and ‘syuzhet’ in cases where the formal
narratological concepts need to be referenced. In composing this document, how-

ever, | have not found these concepts to be of much use, primarily for the reason

9See Scheffel’s full paper for an excellent brief history of this narratological tradition [1108].
10The issue is here has certainly been muddled by challenges rooted in translation. For more
on this confusion, see Richard Walsh’s account [1307, pp. 53-56].
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that they do not apply particularly well to the case of emergent narrative.

A Note on Terminology

As I will argue at length in Section 3.1.1, emergent narrative actually works
more like nonfiction than fiction, which means that formalisms that have been
developed specifically for the latter—such as the distinction between fabula and
syuzhet—do not apply particularly well to this domain. In fiction writing, we
may, for instance, distinguish between the order of story events as they transpired
(in a storyworld), as opposed to the order in which they are recounted. While this
is also true of narrative nonfiction, in that genre there is the even more primary
matter of all the occurring events (in the real world) that are not recounted or
even suggested in the surface account—in fiction, this base layer cannot obtain,
because events that are not even suggested cannot be known to have occurred.

As such, we find that something like a three-tiered typology serves better: all
the events of a world, the events that are recounted, and those events as recounted.
Indeed, this is the essence of some of the models included in the quotation of
Scheffel above, most famously that of Gérard Genette. This is the one preferred
by Jonathan Lessard, a member of the reading committee for this thesis, who
suggested, in his comments on an earlier draft, that I consistently use Genette’s
terminology (specifically, the common translations ‘narrative’ and ‘story’ to re-
fer to the latter two concepts that Genette called ‘récit’ and ‘narration’). This
is certainly good advice, but as I mentioned above, I do not like to use ‘story’
and ‘narrative’ formally, on account of their well-established informal senses that
denote roughly equivalent concepts. As such, in this document, I use these terms
informally (and interchangeably) to mean something like ‘concrete narrative ar-

tifact’. Additionally, I will employ phrases like ‘plot’ or ‘raw narrative material’
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to refer to specific senses of ‘fabula’, and phrases like ‘presentation’, ‘telling’, or
‘surface text’ to refer to specific senses of ‘syuzhet’.

While in those cases I choose my words informally, in this thesis I do adopt
one particular typology whose terms I use consistently: Hayden White’s model of
historiography [1332], and in turn, the terms ‘historical field’, ‘chronicle’; ‘story’,
and ‘emplotment’. Indeed, it is in White’s model, as opposed to any narratological
formalism targeted at fiction, that I find the strongest application to emergent
narrative. This is because I believe that the latter works more like nonfiction
than fiction—as I have already stated and will argue at length below—which
makes the task of crafting emergent narrative strikingly akin to the practice of
history writing. In the next chapter, I dive thoroughly into these concerns, but for
now [ would to emphasize again that in this document I do not formally employ
any of the narratological terms of art quoted above (because I do not think that

they apply particularly well to the concerns of emergent narrative).

Preview: Narrativism

Finally, to add to the terminological confusion that I have just outlined, the
shape of the narrative artifact produced in emergent narrative is often nebulous.
As T will explain at length in Chapter 4, in many projects the total history of ev-
erything that has been simulated is treated as the emergent narrative—but this is
peculiar, because such accumulations of simulated material lack the features that
are associated with narratological or informal definitions of story. Even stories
that recount lived experience have far more narrative structure. By analogy, if
such stories worked like emergent narrative tends to work, then the lived experi-
ence itself would be the narrative, rather than a story constructed to impart the

lived experience. But few would call lived experience itself a story: no one says
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“You won’t believe the story that happened to me today.!!

This confabulation is what scholar Espen Aarseth has termed ‘narrativism’ [4].
As T discuss more thoroughly in Chapter 4 (in extending critiques by Aarseth and
others), I find the treatment of accumulated simulated material as narrative to be
problematic, and I think it is at the root of some of emergent narrative’s failings
to date. The core subject of this dissertation, as Chapter 5 hammers home, is a
refined approach to emergent narrative that entails the curation of raw simulated
material into an actual narrative artifact, which is itself mounted in a full-fledged

media experience. Again, I call this curationist emergent narrative.

2.2 Origins of the Term

In this section, I will briefly outline the provenance of the term ‘emergent
narrative’. To my knowledge, this history has not been discussed (to this extent)

in any prior publication.

Precursor Terms

The actual approach denoted by the term ‘emergent narrative’ precedes its
1990s coinage (about which more soon) by decades. As I explain in Section 4.1.2,
the earliest known effort in story generation, Saga II (1960) [859], is a work
of emergent narrative: in this project, stories about Wild West altercations are
generated by simulating the activity of two autonomous characters. Other more
famous early systems, namely Sheldon Klein’s murder-mystery generator (1967—

1973) [601, 597] and Jim Meehan’s Tale-Spin (1975-1977) [822], are also associated

HTnstead, one says something like “You won’t believe the story of what happened to me today’
Here, ‘of’ is critical: the story is constructed out of the raw material of lived experience, which
is not in and of itself a story. To claim otherwise is to conflate experience with narration, and
in emergent narrative we find a related misconception: simulation is confused with narration.
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with the approach.!? Thus, we may look at how these projects were described to
identify precursor terms such as “world simulation based story generation” [252,

p. 16] or “the simulative approach” to story generation [1065, p. 513].

Environmental Storytelling as ‘Emergent Narrative’

While the collocation ‘emergent narrative’ appears incidentally (with alter-
native connotations) in prior works