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[Example-statechart for the blackboard]
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Motivation

 Informal graphs to visualize the storyline on wiki and
game-guide webpages

« Graphs only useful as visualization-format or also
usable for implementation of storytelling in games?

* Dynamic stories as
reactive systems

— Statecharts . N B
[N -~
- == -
B vonossas [l o B -

[Powerpyx.com — Detroit: Become Human]
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Problem Description: Issue

To what extend can statecharts be used as an
environment for representing dynamic stories in games?
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Existing Solutions / Related Work

Informal graphs on wiki and game-guide webpages

 Plugins for “Unity 3D”: “Inky”, “Twine”, “YarnEditor”,
“Talkit”, “Fungus”

* Hierarchical task networks
* Planning algorithms
« SCXML

. ornkinecorer o
=T
i

L Talkto Sherlock

[Example game scenario from “Fungus” in “Unity 3D”]
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Goals of this Thesis

« Create mapping of storytelling elements onto statechart
features to obtain statecharts as an environment for
representing dynamic stories in games.

« Testing of this mapping by applying an exemplary game
scenario within a paper-prototype
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Dynamic Storytelling

« Decisions and actions of the player shape the path of
the storyline - story changes dynamically

« Story elements:
— Setting
— Protagonist and antagonist

— Structure elements: main storyline and parallel side storylines,
guests and interrupts

— Storytelling methods: Dialogs, Foreshadowing of future events,
flashbacks of past events
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Statecharts — Definition

“Statecharts constitute a visual formalism for describing
states and transitions in a modular fashion, enabling
clustering, orthogonality (i.e., concurrency) and
refinement, and encouraging 'zoom’ capabilities for
moving easily back and forth between levels of

abstraction.” — David Harel, 1987, in “Statecharts: A Visual
Formalism for Complex Systems”
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Statecharts — Basics

 Nodes: States of the system
« Hierarchy: Super-states contain substates
« Default states: Mark state that is activated when entering

CompOnent -"' Blackboard

« Transitions: Changes between
different states of the system

Clean

Dirty

h
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Statecharts — Basics

« Trigger-Events: Events that activate transitions
« Conditions: Conditions that must be true to traverse the transitions

d Blackboard

WhriteeCinilt
(ChalkA yailable)

Clegnit
(Spongedvailable)

V

Dirty

h
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Statecharts — Basics

« Orthogonality: Multiple independent states are active

 Dependencies between parallel components: “in <StateName>"-
condition

- Blackboard

Status Useage Fosition

Top
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Statecharts — Basics

« Actions: Generating events and output

- Blackboard

Status Useage Fosition

Top

entry Infarm-
Engineers

h
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Statecharts — Basics

« History state: Entering the last visited substate when reentering
super-state

i Media

4 Blackboard ™

Useage Fosition

FollUpScreen .
-

RollOutScreen

entry Inform-
Engineers

A o

b
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Mapping Storytelling Elements onto
Statechart Features

Statechart
Feature

Storytelling Elements

Examples in the context of games

Node, atomic state

Concrete state of the plot

The Player tries to shoot the dragon

Arrow/Transition

Step to the next section of
the plot/part of the
storyline

Change in the game world, like when a
dragon is sighted

Triggering event

Change in the game world

A dragon is sighted

Condition

Event or Action that must
have occurred or variable
that must have a certain
value

When building a house, the roof can
just be started when the walls are
finished. The completion of the walls
can be managed by a condition
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Mapping Storytelling Elements onto
Statechart Features

Statechart | Storytelling Elements Examples in the context of games
Feature
Action Instantaneous action or - (1): The player reaches the presidential

occurrence triggered or
produced (indirectly)
through the player’s action
which can have an
influence on the entire
game world (1);
Generation of an internal
event or change of an
internal variable, which
represents something of
the game world or of the
game mechanics (2)

suite, but he is dead. That action triggers a
transition with the event “presidentWasKilled”
in a parallel storyline. In this orthogonal
storyline, the player cannot give the gun to the
president anymore.

- (2): The variable “VillageAttacked” is set
during the attack of the dragon on the village
to “true”. After coming back to the building site,
the condition “VillageAttacked == true”
evaluates to true and results in an earlier state
of the building process, since the building site
was devastated by the dragon.
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Mapping Storytelling Elements onto
Statechart Features

Statechart Storytelling Elements Examples in the context of games
Feature
And One single event causing |- (1): Two parallel quests: In one the
decomposition in | two independent player helps the blacksmith forging a
super- happenings leading to two | sword for the king and in the other he
state/orthogonality/ | parallel storylines, like plot | helps mercenaries to plan and execute
concurrency and sub-plot, like actions |a raid on a bandit camp in parallel

of the main character and
actions of the non-playable
characters or antagonist,
or two parallel quests (1),
or different subsystems (2)

- (2): Payer is in tutorial (storyspace)
and the tutorial takes place in the
castle (worldspace)
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Mapping Storytelling Elements onto
Statechart Features

Statechart
Feature

Storytelling Elements Examples in the context of games

Shallow history

(H), deep history

(H*)

Coming back to a point in | The player is building a house when a
the plot; digress and return | dragon attacks. After defeating the

in a dialog; return after dragon, the player returns to the
interrupt in the plot; pause |construction site. Now there are two
the story/game options: Return to unchanged point,

where storyline was interrupted —
construction site unchanged or return
to changed point, where storyline was
interrupted — construction site was
devastated by the dragon
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Paper-Prototype — Format

« Advantages: Simplicity, low cost and reduction to show the
essentials

« Type of Paper-Prototype: Photographically captured gameplay-
situations represented by “Playmobil” figures
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Paper-Prototype — Setting

« Medieval fantasy environment
« Protagonist: Knight who lives in a castle
« Open world game with quests and interrupts
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Paper-Prototype — Player‘s Basic States

Description Statechart
i W
Unarmed, | e
unarmored, [ [P Aimed
on foot '
(EP=
g i
i Lanca
R gnmmumwj | ham -
29 : Locomation
el ] \
L H Mowl
L) OnTawar { [ (ST R — OnHorse
vTowes : J
-
oy | Amored
— | =)
=0pen) || _¥ -
Unammored Lightzemor
asta
With
sword,
unarmord,
on foot

ln Sncalsmlmwa

2r = true]

ngnﬂwa

OnTower
= trs)

veTower T
s

WICasts HO00N)

Castie

mEn

Dominik Huber: Dynamic Storytelling Based on Complex Graphs 21



]4] Fachgebiet Augmented Reality Technische Universitat Miinchen TI.ITI

Paper-Prototype — Player‘s Basic States

With Bow,
unarmored, |'
on foot

Ur\cmq
Raallgenyl

With lance,
=]

unarmored,
on foot
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Paper-Prototype — Player‘s Basic States
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Unarmed, :

d
unarmored, |
on horse

Dead
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Paper-Prototype — Statechart
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Paper-Prototype — Dependencies
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Paper-Prototype — Distributed Respawn
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P.P. - Storyline: Introduction
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P.P. — Storyline: Introduction
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P.P. - Storyline: Tutorial
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P.P. - Storyline: Tutorial
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P.P. - Storyline: In Open World
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P.P. - Storyline: In Open World
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Suggested Future Work

* Implementation of the prototype in a game engine

* Implementation of a statechart-framework for a game
engine

* Developing a more efficient statechart feature for
modeling dependencies between orthogonal
components

« Developing tool in statechart-framework for adding and
visualizing dependencies between parallel components
more efficiently

« Unlimited event propagation in exits: Dynamic modifying
of events, concealment of exceptions
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Conclusion

« Statecharts can be successfully used as environment
for representing dynamic storytelling in games

-> see Mapping table and prototype
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Conclusion
Structured overview and visualization of Representation of game scenarios quickly
hierarchical structure reveals logic caps in becomes complex and sprawling = many
the story as soon as they are created dependencies between parallel

components

Effective implementation of interactive Risk of modelling an event flow diagram
elements and the interaction of the story instead of a statechart
with the game-mechanics or with the game
itself by actions, activities, or trigger events
Good format to model parallel storylines Lack of uniform syntax

Extendibility of statechart-feature-canon by Ambiguous semantic
further features and direct Usability of

existing statechart features for

representing storytelling elements
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