Utilizing Graph
Rewriting for Narrative
Generation




= Motivation

= Graph Rewriting

= Definition

= Step-by-Step Example
= Conclusions

* Questions
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= Cheap
= Extends Gameplay (infinite?)

= Challenging
= Repetitive/Dull
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Graph Rewriting
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Narrative Generation

__Game World

Creates
Relation
Entity lLink
- Event
Modifies
h
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Game World

= Entity: e =<n, A, Rin, Rout>

name
n

Attributes
A

King Arthur

Outgoing Relations

Alive: True

Rank : King

Rout

Incoming Relations
Rin
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Game World

= Relation: r = <a, éfom, €1>

From Entity
€from Attribute
a
King Arthur Hates: evil

To Entity
€to

Morgan Le Fay
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Narrative

= Event: x =<n, A, Yin, You, €>

name
n

A

Target
Entity
e

Attributes
<

1

{

Retrieve Object

Outgoing Links
Yout

Event Type: Quest

Target: The Holy Gralil

Incoming Links
Yin
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Narrative

= | ink: y = <Xfrom, Xto>

From Event To Event
Xfrom Xto
Retrieve Object Return to Place
-
Target: The Holy Grail Target: Camelot
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Graph Definitions

= Game World : G = <E, R>
= F. set of Entities
= R, set of Relations

= Narrative: N = <X, Y>
= X set of Events
= Y, set of Links
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Rewrite Rule

Left Hand Side

Right Hand Side

Game World
Conditions

Narrative
Conditions

Game World
Outcome

Narrative
Outcome
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Generate Narrative
“Skeleton”

| “Simulate” Narrative |

[Check Next Event

Update Game
World

O

|

|

|

|

|

|

| Generate Narrative
| [ “Twists” }
|

|
e
|

|
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Alice Charles Player

alive = True alive = True

{'Loves': 'Money'} /{'Hates': 'Personality'}

Bob

alive = True
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Left Hand Side Right Hand Side

Murder_Request_from_Invoker
Node Type = Info

o

Go_To_Victim
Node_Type = Go_To

l('Hatas': ‘N/A"} l(}

Victim Kill_Victim
alive = True Node_Type = Murder

o

Return_to_Invoker
Node_Type = Return

Invoker

alive = True
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Start_Quest

Node_Type = Start

{1

Murder_Request_from_Invoker

Node_Type = Info
Target = Charles

{}
Go_To_Victim

Node_Type = Go_To
Target = Bob

{1

Kill_Victim

Node_Type = Murder
Target = Bob

11

Return_to_lnvoker

Node_Type = Return
Target = Charles

{}

Y
End_Quest

Node_Type = End
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Alice Charles

alive = True alive = True

{'Loves': 'Money'}

{'Hates". 'Murder_of Bob'} / {'Hates': 'Personality'} {'Friends'. '"Murder_of _Bob'}

Bob Player

alive = False
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Left Hand Side

Right Hand Side

Game World Condition

Narrative Condition

Lover

alive = True

l{'Loves‘: ‘N/A"}

Victim

alive = False

Kill_Victim

Node_Type = Murder

COMP-522 Final Project

Kill_Victim

Node_Type = Murder

Ambush_By Lover

Node_Type = Murder
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Alice

Charles

alive = False

alive = True

{'Hates": 'Personality'}

Bob

alive = False

{'Friends': 'Murder_of Bob'}

Player

COMP-522 Final Project

Start_Quest

Node_Type = Start

\%
Y

Murder_Request_from_Invoker

Node_Type = Info
Target = Charles

{3
A
Go_To_Victim
Node_Type = Go_To

Target = Bob

{r
A
Kill_Victim

Node_Type = Murder
Target = Bob

{}
Y
Ambush_By_Lover

Node_Type = Murder
Target = Alice

{}
Y
Return_to_Invaker

Node_Type = Return
Target = Charles

{}
Y
End_Quest

Node_Type = End
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Potential for Analysis

= Average Narrative Length

= Number Narratives Possible
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Narrative ,,Deadlock"

Arthur Player

status = wealthy type = player

rank = King rank = Adventurer
alive = True alive = True
{'Owns" 'rank'} . 'status'} /{'Hates": 'rank'}
Royal_Crown Robin
status = owned status = poor {'Hates": 'alignment'} {'Hates": ‘alignment'}
type = clothing rank = Thief
value = priceless alive = True
{'Friends": 'rank'} {'Hates": 'alignment'} {'Friends" 'rank'}

Morgan

{'Hates"; 'status'} | @lignment = evil
rank = Wizard

alive = True

{'Hates": 'alignment'} /{'Hates": 'alignment'}

Lancelot

status = wealthy
rank = Knight
alive = True

{'Owns": 'rank'}
Y
Excalibur

status = owned
type = weapon
value = priceless
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Narrative ,,Deadlock"

Arthur

status = wealthy
rank = King
alive = True

{'Hates", 'rank'} {'Friends". 'rank'}\{'Friends". 'rank'}

Robin

Lancelot Royal_Crown Excalibur

status = poor
rank = Thief
alive = False

status = wealthy
rank = Knight
alive = True

{'Friends": 'Murder_of Morgan'} |{'Friends" 'Murder_of Robin'} | Status = stolen status = stolen
type = clothing type = weapon

value = priceless value = priceless

{'Hates"; ‘alignment'}

{'Hates": 'alignment'} \{'Friends" 'Murder_of Morgan'} 'stolen'} {'Owns" 'stolen'}

Morgan Player
alignment = evil type = player
rank = Wizard rank = Adventurer
alive = False alive = True

Four Narratives Possible
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Conclusions

= System for Narrative Generation
= Graph Rewriting techniques
= Game World and Narrative graphs

= (Generation and Simulation
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= Metric Analysis

= Online Generation

= Branching Narratives
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Questions?
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