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PROVENANCE

“Refers to the documented history of an
object's life cycle and is generally used in the
context of art or digital data.”

PREMIS Working Group, 2005. Data Dictionary for Preservation Metadata,
Preservation Metadata: Implementation Strategies (PREMIS).




GOALS

"= INTRODUCE PROVENANCE IN GAMES

= CREATE A FRAMEWORK FOR PROVENANCE

= ANALYZE GAME FLOW




PROVENANCE MODEL

= DOCUMENTED HISTORY
= OBJECT'S LIFE CYCLE
= PROCESSES

= OPEN PROVENANCE MODEL

= |nternational Provenance and Annotation Workshop, 2006

= PROV MODEL PRIMER




PROVENANCE MODEL
» PROVENANCE GRAPH
= CASUALITY GRAPH cximersTotagoalety

= RECORD OF PAST OR
CURRENT EXECUTION

= NOT A DESCRIPTION OF
WHAT MIGHT HAPPEN

= NODES

= ARTIFACTS / ENTITIES

= PROCESSES / ACTIVITIES
= AGENTS




PROVENANCE MODEL

wasTriggeredBy
<

wasDerivedFrom
<

Moreau, L. et al., 2011. The Open Provenance Model core specification (v1.1)

used(R)

wasGeneratedBy/(R) .
<

wasControlledBy(R)
<




TRANSITIVE RULES

ARTIFACT

INTRODUCTION PROCESS
ELIMINATION INTRODUCTION

—

Moreau, L. et al., 2011. The Open Provenance Model core specification (v1.1)




PROVENANCE MODEL

wasDerivedFrom wasTriggeredBy
wasGeneratedBy
Artifact /\ Process
used
wasAttributedTo
Agent
wasAssociatedWith
actedOnBehalfOff

http://www.w3.0rg/TR/prov-n/



PROVENANCE IN GAMES
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* ARTIFACTS
= OBJECTS




= AGENTS
= NPC
= PLAYER



PROVENANCE IN GAMES
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* PROCESSES ¢y 2 #
* ACTIONS . ek
= EVENTS

AlSTION



GAME-PROVENANCE MODEL

Agent Role |0.-* 1..*|pecision Tree
1..%
0..%
K has possible
World character 0..% 1..% 0%
+name - .
+attributes verform action influence
+goals \ +reason
/ 0 * . 0..x] *trigger 0..*
is in " +time
Scene +effect
has
isin 0.* T Process
object T ’generate

Artifact Toame 0..% event
<\ +type . 0..* :
+importance | 1 +trigger

+location generate | ttime
+attributes +effect




APPLICATION

= INSTANCIATED IN A SERIOUS GAME

= SDM: SOFTWARE DEVELOPMENT MANAGER

= UNDERSTAND EXISTING CAUSE-EFFECT
RELATIONSHIPS IN SOFTWARE DEVELOPMENT

= NEW FEATURES
= EVENT RECORDING
= DECISION TREES



Staff

+HYethodology
+.anguage

+Bonus Bug Finding
+Bonus Analyst
+Bonus Architect
+Bonus Programmer

Training

+Duration

0..=
1

Specialization

+Tool
Hvethodology
+H.anguage

Project

Hlame

+Description
+Deadline

+5ize

+Quality
+H.esources
+Validation
+Required Language

Employee

Hlame

+Hviorale
+5tamina
+Working Hours
+5alary

+Role
+Attribute
+Productivity

APPLICATION

Staff

Justin
Konrad E Justin X ~
None Non one N Weekly: 40
None None

Programmer task

Analyst tasks
Elicitation
Especification
Quality

® Balanced

ELEREIRERR

Autonomy

tonomy

Decide Mode

Priarity

Balanced

Name: Fabian
Morale: 100%
Stamina: 100%
Role: None

Sec Role: None
Role Rate: 100
Sec Role Rate: 0
Grade: Junior
Weekly Hours: 40
Salary/Day: $230
Level: 1
Experience: 0 / 100

Aid
Aid Analysts
Aid Arghitects

id Pragramm

Profile

Adaptability: 61
Autodidact: 61
Human Relations: 77
Logical Reasoning: 87
Meticulous: 38
Negotiation: 66
Objectivity: 44
Organization: 76
Patience: 88

dits

Maonthly Inc

Java
Metrics

Close Profile

View Level Up Modifiers

View Report

Fast

Pause Play
Fastest



APPLICATION

= INSTANCIATED IN A SERIOUS GAME

= SDM: SOFTWARE DEVELOPMENT MANAGER

= UNDERSTAND EXISTING CAUSE-EFFECT
RELATIONSHIPS IN SOFTWARE DEVELOPMENT

= NEW FEATURES
= EVENT RECORDING
= DECISION TREES



APPLICATION

" INGAME ACTIONS AND EVENTS LOG
= EXPORTED TO A GRAPH APPLICATION

Log
---Project----

-—--Action-—--

Mame: Tutorial Software i
o E Project Info Yihoy [Ekia
Start Day: 1 .
— Date: 2

--Employee-—- = L& =
npio) ml | Role: Architeot

Slot01: Teckla Action: Evolution Architecture —
] N o A S o Task: Evolution Architecture

Slot02: Noa Action: Evolution Adhoc

Fressure; none
Slot03: Senni Action: Elicitation Reviews 3
Influence: Mone
SlotD4d: Lanaya Action: Especification B
i s el Description: Employes was ordered to
Action; focus on Evolution

and improved the architecture

Action:
Action:

Action:




WORK IN PROGRESS
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CONTRIBUTIONS

= NEW FRAMEWORK
»PROVENANCE IN GAMES

= ALLOWS POST-GAME ANALYSIS
> IDENTIFY DIVERGENCE POINTS

= UNDERSTANDING ANALYSING GAME FLOW
> IDENTIFY ACTIONS THAT INFLUENCED OUTCOME
»AID PLAYER UNDERSTANDING




FUTURE WORK

= SDM
= GENERATE VISUAL GRAPH
= APPLY PROVENANCE ANALYSIS TECHNIQUES

= GRAPH ANALYSIS

= RUN EXPERIMENTS
= EVALUATE ASPECTS OF LEARNABILITY
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