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• Analysis Process
– Technical Issues

– Gameplay Mechanics

• Beta Testing
– Indispensable Source of Data

– Artisanal

– Volunteers

– Superficial Analysis

Context
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Motivation

• Cause-and-Effect

– How to detect?

– How to display?

• Archeology, Paleontology

– Provenance
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“Refers to the documented history of an art 
object, or the documentation of processes 

in a digital object’s life cycle”

• Provenance Graph
– Causality Graph

• Models:
– OPM (2007)
– PROV (2010)
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Provenance

http://www.w3.org/TR/prov-primer/



Goals

• Cause-and-Effect Relationships

– Detect

– Extract

– Display

• Assist

– Detect Gameplay Issues

• Visualization

– Game Session Provenance
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Provenance in Games

• Previous Work

• Conceptual Framework

• Map Domains
– Provenance to Games

• Gather 
– Provenance Information
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Provenance Gathering

• Entity

– Objects

• Activity

– Actions

– Events

• Agent

– NPCs

– Player
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Provenance to Games
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Graph Construction
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Mage Orc



Graph Construction
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Graph Construction
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Graph Construction

Troy Kohwalter Game Flux Analysis with Provenance 16

Spell:
Lightning Bolt

- 23hp

Attack
(Hit)

Spell :
Heal

Attack
(Miss)

- 18hp

Spell :
Stoneskin

+ 15hp

Mage Orc



Graph Construction
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Provenance Visualization
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Provenance Visualization
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Provenance Visualization
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Provenance Visualization
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Case Study
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Case Study
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Case Study



Visualization Examples
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Visualization Examples



Conclusion

• Contributions

– Rich Data Extraction

• Broader Range of Analysis

– Cause-and-Effect Relationships

– Game Provenance Visualization

• Future Work

– Automatic Inferences

– Pattern Detection

– Graph Layouts
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Visualization Examples
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