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* Analysis Process
— Technical Issues
— Gameplay Mechanics

* Beta Testing
— Indispensable Source of Data
— Artisanal
— Volunteers
— Superficial Analysis

AM.
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Motivation

e Cause-and-Effect

— How to detect?

— How to display?

* Archeology, Paleontology

— Provenance
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Provenance

“Refers to the documented history of an
art object, or the documentation of
processes in a digital object’s life cycle”

* Provenance Graj exniartice

specializationOf
C I . G h specializationob\'\
— Lalsa Ity ra p wasDerivedFrom alternateOf
exg:dataSet1 <« = exn:articleVi 4————— exn:articleV2
o5
e
oS

http://www.w3.0rg/TR/prov-primer/
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Goals

* Cause-and-Effect Relationships
— Detect
— Extract
— Display

* Assist

— Detect Gameplay Issues

e \/isualization

— Game Session Provenance
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PIOVEIIaIICE i“ Gallles

* Conceptual Framework

<

* Map Domains

— Provenance to Games

e Gather

— Provenance Information

— Causal Relationships
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* Entity
— Objects
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* Activity
— Actions

— Events

7.
SLERESS

= g
4 y, ! R :
\/ : 4 » \
b\ 1 < “
=y

V. b |
Y RPress, the button!
ACTION

- . -

< § v &
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* Agent
— NPCs
— Player
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Role a..

© 1..* | Behavior Controller

AN

1III:
DIII:
as possible
Character 7 =
+name _
: Action
+attributes perform
+EI'3'EI|5_ 1 +reason
Hocation 0..* +irigger
= . | t+time influence
h +effect
has  generate \l 0.*
0.% = Activity
| generate
Object 0..% 1
+name e ——
T—E‘lrpermnce _D—_—D_‘ e
-I-I:::pﬁﬂﬁnn generate IEEH
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Graph Construction

Mage
-23hp

Spell:
Lightning Bolt
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Graph Construction

Orc
Spell: Attack
Lightning Bolt (Hit)
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Graph Construction

Mage
Spell: "
Lightning Bolt
+ 15hp
Spell :
(—
Heal
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Graph Construction

Mage
Spell: "
Lightning Bolt
+ 15hp
Spell :
<—
Heal
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Mage Orc
-23hp
Spell: " -18hp Attack
Lightning Bolt (Hit)
+ 15hp
Spell : Attack
Heal (Miss)
Spell :
Stoneskin
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Mage Orc
-23hp
Spell: - 18hp " Attack
Lightning Bolt (Hit)
+ 15hp
Spell : Attack
Heal - 8hp (Miss)
Spell : Attack
<— Reduced 10 d
Stoneskin eauce amase (Hit)
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3 Project |

Unity3D

| Create = (2

-
D] 4[| *

P{:f Favorites

Tﬁ Assets
k55 Animation
k53 Audio
% Fonts
&5 Materials
&5 Physics Materia
Y& Plugins
= Provenance
Y53 Prefabs
&5 Characters
&5 Environment
& Fx
% Props
& UI
% SCenes
&5 Scripts
b 55 Sprites

Assets » Plugins » Provenan

E Class_FEdge

E Class_InfluenceEdage

5| Class_ProvenanceContain
5| Class_Vertex

E ExtractProvenance

Js| InfluenceController

ls| ProvenanceCaontraller

O Inspector | =
M hero | [Istatic «
Tag | Player # | Layer | Player %

Prefab | Select | Revert | Apply |
¥ .~ Transform o,
Position X -17.32 Y 3.0568 Z -1 |
Rotation X 0 Y0 Zo |
Scale (1.2 |¥[1z |z[1.z |
b || ¥ Player Control (Script) g
b & Rigidbody 2D *,
P—ﬁﬂﬂnx Collider 2D LN
» _ M circle Collider 2D &,
b 5o M Animator o,
[ 3 Player Health (Script) oty
b | M Lay Bombs (Script) i,
> Cﬂ [ Audio Source o,

¥ |lz| ] Extract Provenance (Script) i,
Script = ExtractProvena ©

Influence Contain: = Provenance (In @

Provenance |l£' Provenance {Pr| @

Provenance in Games

[ Ldd Component ]
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3 Project ] o= © Inspector ] m =
||:rea1:e- (m 'ﬁ'|4|\r|* Elhem ||:|Static —
>/ Favorites  Assets > Plugins - Provenand ™ ag [Player ¢ Layer [Playsr ¢
Tﬁ Assets %E:::::f:f?:enceEdge e Select l Hevert l ARply l
» &5 Animation I5| Class_ProvenanceContain| © <~  Transform i
» G Audio Ie] Class_Vertex Position X -17.32' Y 3.0568 Z -1 |
&3l Fonts J5| ExtractProvenance Rotation X 0 Y0 Zo |
= Materials _ Js| InfluenceController Scale X|1.2 [f|1.2 1Z1.2 |
TE Eru?gsilnc: Material | [Js| ProvenanceController » [G| M Player Control (Script) 2,
== Provenance > & Rigidbody 2D &,
YL Prefabs » . ¥ Box Collider 2D 2,
&3 Characters » _ M circle Collider 2D £,
g:ﬁ:{virunment b 5o M Animator o,
G5 Props [ 3 Player Health (Script) oty
= b | M Lay Bombs (Script) &,
&3 Scenes » =] [ Audio Source &,
&a Scripts ¥ |lz| ] Extract Provenance (Script) i,
b 55 Sprites Script = ExtractProvena ©
Influence Contain: = Provenance (In @
Provenance |l£' Provenance {Pr| @
[ Ldd Component ]
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Support Classes

#pragma strict

[FE I I

m b

o

[, QR OO U O I S =)

@

wooco
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ict

fpragma stri

o
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Influence &Provenance
Controller

#fpragma strict

[, T N P S

]

[ N o R O ]

B

cae A A =T 1eF rartimeae and SnoE = Ara e
3 UEeSs one ArrayLlsrt Ior Vertlcoces and anotier Ior SaQgJes

a7 T T Am T S =mFAamatricsl 1 mrraked and canErallsd v 'EwFrasc~tFDroavenancs ! csorimE A F TRl mencsAantEral O -+
9 211 runctlons are aubtomaClcally 1 Ked anda controlled D¥ LECracirFrovenance SCript or lnrigenceLontroller SCripc
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e Create an Empty Game Object

— Attach Provenance Controller script
— Attach Influence Controller script

* For each Character/Agent

— Attach Extract Provenance script

Troy Kohwalter Game Flux Analysis with Provenance 28
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i= Hierarchy | -= @ Project ] .= | @ Inspector & =
| Create ~ | (GrAll ), | Create = (& ) | ) | N | L [~ E Provenance |:|Static -
» foregrounds P-*[:j’ Fawvorites As_sets » Plugins » Provenan Tag [Untagged  # | Layer [Default & |
music Js| Class_Edge
b ui_healthDisplay T3 Assets ﬁ Class_InfluenceEdge Tty Transform #
b spawners » &5 Animation ECIass_PruvenanceCuntain Pomt@n x[0 T Z[0
b UI b5 Audio E Class_Vertex Rotation ¥ 0 ¥ 0 £|0
P hero & Fonts Js| ExtractProvenance Scale X1 11 1
pickupManager - Materials _ Iﬂ InfluenceController ¥ |Js| ¥ Influence Controller (Script) [ #
» backgrounds ﬁPh-,rglcs Material  [js| ProvenanceController Script [t InfluenceContralle @
mainCamera Tﬁugms Provenance Lk Provenance (Prov ©
explosionParticle
killTrigger ¥55 Prefabs v @ [ Provenance Controller {Scrip 3,
b backgroundAnimation &3 Characters Script s ProvenanceContry @
ales &5 Environment
& [ add Camponant |
&3 Props
& Ul
&3 Scenes
3 Scripts
b3 Sprites
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“= Hierarchy | .= | @ Project | o .= O Inspector | =
| Create ~ (oAl | Create 7| (4 | 4 | | * : ‘ o [hero [[|static -
b foregrounds P-":'f Favorites As_sets » Plugins » Prowvenan - Tag | Player ;| Layer (Player 2]
music Js| Class_Edge
. . - — Prefab | Select Rewvert Apply |
[ 3 u|_hea|thD|sp|a"r Tﬁﬁtsse‘ts . J__E';I ClﬂSE_Ir‘IﬂUEnCEEdgE | | &
b spawners » &5 Animation Js| Class_ProvenanceContain Y~ _ _Transfurm : #*,
pﬁgudm £| Class_Vertex Position X -17.32' Y 3.0568 Z2 -1
ﬁFunts. J___c_‘l ExtractProvenance Rotation X O Yo Z 0
pickupManager &8 Materials [ InfluenceController Scale X1z Y[1.2 z1.z
> bac.kgrounds Tg zlh-,rglcs Material )| ProvenanceController > @ M Player Control (Script) ,
mainCamera ugins
explosionParticle L g‘ R .
killTrigger V& Prefabs » | W Box Collider 2D 2,
b background&nimation &3 Characters » _ [ circle Collider 2D #*,
Pauser gEnwrunment » 22 4 Animator ¥,
Fx
Provenance &5 Props > @ Player Health (Script) i,
& ur [ @ [ Lay Bombs (Script) #*,
& Scenes b = [ Audio Source g
& Scripts Jlz| ] Extract Provenance (Script) [ #
k53 Sprites Script |t ExtractProvena ©
Influence Contain|: Provenance (In| @
Provenance s Provenance (Pr @
Add Component

Troy Kohwalter
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¥ |Is| [ Extract Provenance (Script)

computacéo
U . t 3 D
= Hierarchy ] .= | @ Project ] m-=| B Inspector ] =
| Create - (o= all | Create ~ Q |i-'. | % | * [+ pickupManager [L]Static -
P foregrounds P-*':'f Fawvorites As_sets » Plugins » Provenan Tag [ Untagged ¢ | Layer | Default : |
music Js| Class_Edge
. . EE = Prefab | Select | Revert | Apply |
P ui_healthDisplay 7ﬁﬁ55'ﬂ_t5 _ J__§| Class_InfluenceEdge =
b spawners » &5 Animation Js| Class_ProvenanceContain ¥ .~ Transform #*,
UL b55 Audio J5| Class_Vertex Position X 0 Y0 Z 0
he & Fonts Js| ExtractProvenance Rotation X 0 Y0 Z o
pickupManager &5 Materials Js| InfluenceController Scale ®x[1 Y [1 z[1
Physics Material [
al::. grounds & Phy ; J_s] ProvenanceController v @ B Pickup Spawner [Script] Y
mainCamera V5 Plugins ) —
. . — Script [v PickupSpawner @
explosionParticle e
killTrigger Y&& Prefabs Ic !-JPS
P background&nimation &3 Characters Size 2_
Pauser &5 Environment Element 0 _bombCrate @
Provenance & FX Element 1 healthCrate o]
&l Props Pickup Delivery Time 3
&= Ul Drop Range Left -15
g zce.n:s Drop Range Right |15
cripts .
_p High Health Threshal 75
k53 Sprites
Low Health Thresholi 25

izl ¢,

Script

|5 ExtractProvena

Influence Contain' 5 Provenance (In

Provenance s Provenance (Pr

Add Component
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b ui_healthDisplay

b spawners

b UL

- hero
pickupManager

- backarounds
mainCamera
explosionParticle
killTrigager

- backagroundAnimation
Pauser
Provenance

Troy Kohwalter

= Hierarchy ] = [ Project ]

| Create = | (CrAll Y | Create 7| (2

b foregrounds Fﬁ’ Favorites
Mmusic

T53 Assets
k53 Animation
k&3 Audio

&3 Fonts
&3 Materials
&3 Physics Material
¥&3 Plugins
&5 Provenance
Y53 Prefabs
3 Environment
=l
& Props
==l
&3 Scenes
&3 Scripts
b3 Sprites

Provenance in Games

computacao
€ Inspector ] =
W M enemyi [ |Static =
Tag | Enemy H | Layer | Enemies H |

¥ .~ Transform i,

Position X 30,6577 Y -B.3613 £ -9,9313

Rotation |0 Y0 Z 0

Scale #1.4970% Y 149707 £ 149707
Pﬁ@ﬂn: Collider 2D &,
b & Rigidbody 2D %,
v [ Enemy (Script) i,

Script [ Enemy @

Move Speed &

HP 1

Dead Enemy Elchar_enemy_alier @

Damaged Enemy Maone (Sprite) @
b Death Clips

Hundred Points UI  ui_100points @

Death Spin Min -100

Death Spin Max 100

Praowv Mone (Extract Prave @
P@Hmrcle Collider 2D &,
b 5= M Animator %,
¥ |Is| ] Extract Provenance (Script) i,

Script | ExtractProvenanc) @

Influence Container |None (Influence Corl @

Provenance Mone (Provenance C @

[ Add Component ]

32



.— Instituto de m

computacao
2D Platformer Example
Scripts Breakdown
Assets » Scripts .Enem‘Il?I Health
A —PlayerHea
I “Enermy Atack Actio)
*Player take Damage (Influence)
{ : *PlayerControl
Bnme‘lckup| —Bomb
CameraFollow *Player Secondary Attack (Action)
| Destrayer *Enemy take Damage, Area of Effect (Influence)
[E# —Gun
FollowPlayer *Player Primary Attack (Action)
*Spawn Rocket
HealthPickup | —Remover
LayBombs *Player Death (Action)
G| Pauser —Rocket
I PickupSpawner . *Enemy Damage (Influence)
.gﬂ PlayerControl | 'P'CkuPSpawn?r
I PlayerHealth | —HealthPickup .
I *Health Item (Object)
(x| Remaver |
*Heal (Influence)
|G| Rocket —BombPickup
() Score *Bomb Ammunition (Object)
(| ScoreShadow *More Bombs (Influence)
El SetParticleSortingLayer
E Spawner
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public void Prov Enemy ()

i
Prov_GetEnemyAttributes():
prov.NewhgentVertex ("
Prov_Idle():

+ this.GetInstanceID(),""):

public volid Prov GetEnemyAttributes ()
{
prov.AddAttribute ("Health", HP.ToString()):

public void Prov Hurt (string infID)

{
Prov_GetEnemyAttributes();
prov.NewhctivityVertex ("Taking Hit","");
prov.HasInfluence ID(infID):

public void Prov_TIdle ()

{
Prov_GetEnemyAttributes () :
prov.NewhActivityVertex ("Walking”,"");

public string Prov Attack (float damageAmount)
i
Prov_GetEnemyAttributes () ;
prov.NewhctivityVertex ("Attacki A
prov.GenerateInfluence ("F1L , this.GetInstanceID() .ToString(), "Damage", (-damagelmount).ToString(), 1)}:
return this.GetInstanceID().ToStringl():

public void Prov_Death()

{
Prov_GetEnemyAttributes ()
prov.NewhctivityVercex ("Dead","");
prov.GenerateInfluence ("Flay

re", this.GetInstancelID().ToS5tring(), "Score"™, "100"™, 1}):

Troy Kohwalter Provenance in Games
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Enemy

public ExtractProvenance prov = null;

wolid Awake ()

{
Setting up the refersnces.
ren = transform.Find("body") .GetComponent<SpriteRenderer> () ;
frontCheck = transform.Find("frontCheck") .transform;
score = GameCbject.Find("Score™) .GetComponent<Score>()

GameCbject prowlb] = GameCbhbject.Find ("Provenance™);
prov = GetComponent<ExtractProvenance> () ;
prov.influenceContainer = provCObh].GetComnponent<InfluenceController>{() ;

prov.provenance = provibh].GetComponent<ProvenanceController> () ;

Prov_Enemy () :

public void Flip()

MolEinly Ehe X £

Vector3 enemyScale = tran=sform.localScale;
enemyScale.x *= -1;

Ly I [y

transform.localScale = enemyScale;

Provensnes
g

DLV E]L i

Prov_Tdle(};

Provenance in Games
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woid Deathi)
{

d rs on this object and it's
SpriteRen GetConponentsInChildren<SpriteRenderer>()
Disable all of t? = renderers.

foreach (SpritceRenderer s in otherRenderers)

{

s.enabled = false;

er
ren.sprite = deadEnemy;

1]
Lil

D[] cols = GetComponents<Collider2D>():

Colliderxz
foreach (Collider2D c in cols)
{

e.isTrigger = true;

int i = Random.Range (0, deathClips.Length):
ZudioSource.PlayClipAtPoint (deathClips[i], transform.position);

Tils pointc

Quaternion.identity):

Troy Kohwalter Provenance in Games
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Player Health

void Prov_TakeDamage (GameCbject enemy)

i
string infID = enemy.GetComponent<Enemy’ () .Prov_Attack (damagelmount) ;
playerControl.Prov TakeDamage (infID);

Troy Kohwalter Provenance in Games
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Player Health

wvoid CnCollisionEnter2D (Collision2D col)

{

if {col.gamelbject.
{

if (Time.time
{
if (health
{

... take e and r the
TakeDamage (col.transform) ;
lastHitTime = Time.time;

Collider2D[] cols = GetComponents<Collider2D>();:
foreach (Collider2D c in cols)
{

c.isTrigger = true;

foreach(SpriteRenderer s in spr)
{

s.sortingLayerName = "UI";

.enabled = false;

C Co sC

>().enabled = false;

Provenance in Games
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Player Control

public volid Prov_Jump ()

{
Prov_GetPlayerhttributes():
prov.NewhctivityVertex ("Jump™,"")
prov.HasInfluence ("F1

core™);

public wvoid Prov_Player()

{
Prov_GetPlayerAttributes();
prov.NewAgentVertex ("Flayer", "");

public void Prov _Walking()

{
Prov_GetPlayerAttributes();
prov.NewlctivictyVertex ("Walking™,"");

are™} ;

prov.Ha=sInfluence ("P1

public void Prov_Shoot ()

{
Prov_GetPlayerAttributes();
prov.NewhctivityVertex ("Shooting", """} ;
prov.HasInfluence ("P1

cepnerated Tnfluence

public void Prov_TakeDamage (string infID)
{
Prov_GetPlayerAttributes();
prov.NewActivityVertex ("Being

g,y .

r=mk TRElnencs

Lrneck lnilusnce

prov.HasInfluence ID(infID);

Troy Kohwalter

public void Prov_Death{)
{
Score score = GameChject.Find("5

prov.addatcribute ("
prov.hddhttribute ("3
prov.NewhctivityVertex (
Prov_Export();

public vold Prov_GetPlayerAttributes(

{
PlayerHealth hp = GetComponent<PlayerHealth>():
Score score = GameChject.Find("5 ~=") .GetComponent<Score>();
LayBomb= lavbombh = GetComponent<LayBombs>():

prov.hddhtctribute ("H
prov.hddhttribute ("
prov.addatcribute ("

hp.health.ToString());
score.score.ToString()):
laybomb.bombCount.ToString () ) ;

public void Prov_PickUp(string infID)
{
Prov_GetPlayerAttributes();
prov.NewActivityVertex ("Fi

heck Inflo

el

prov.HasInfluence ID(infID};

public void RemoveBombInfluence (string bomb)
{

prov.RemoveInfluenceID (bomb) ;

public void Prov_LayBomb (string bomb)
{
Prov_GetPlayerAttributes();
prov.NewhctivityVertex ("
prov.HasInfluence ("P
prov.GenerateInfluence ("

void Prov_Export ()
{

Debug.Log ("Exp
GameCbject ProvObj = GamelCbject.Find("Pr
ProvenanceController prov = ProvObj.GetComponent<ProvenanceController:> () ;
prov.Save (" 7

cemy ;

O F enance

Provenance in Games




public ExtractProvenance prov;

vold hwake ()
{

Set D

groundCheck = transform.Find("groun

anim = GetComponent<inimator>():

void Flip ()

Vector3 theScale =

theScale.x *= -1;
transform.localScale = theScale;

Instituto de

computacao

Player Control

wvoid FixedUpdate ()
{

the r's hori

if(Mathf.Abs (rigi

dbody2D.velocl

s

rigidbody2D.velocity = new Vector2

o n the x axis.
(Mathf.Sign (rigidbody2D.velocity.x) * maxSpeed, rigidbody2D.velocity.y);

Provenance in Games
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voild Prov_LayBomb ()

{
PlayverControl playverControl = GameObject.FindGameOCbjectWithTag("Flayver") .GetComponent<PlayerControl>()
playerControl.Prov_LayBomb (this.GetInstancelID() .ToString()):

vold PROV Boom(GameCbject enemy)

{
enemy.GetComponent<Enemy> () . Prov_Hurt (this.GetInstancelID() .ToString());

void Prov_RemoveBomb ()

{
PlaverControl plaverControl = GameObject.FindGameCbhjectWithTag("Plaver") . GetConponent<PlayerControl>() ;
playerControl .. RemoveBombInfluence (this.GetInstanceID() .ToString () )

Troy Kohwalter Provenance in Games




IEnumerator BombDetonation()
{

Troy Kohwalter
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Bomb

public void Explode()

{

pickupSpawner.StartCoroutine (pickupSpawner.DeliverPickup()):

Collider2D[] enemies = Physics2D.

{
Rigidbody2D rb =
if{rb '= null sz rb.tag
{
rb.game0bject.GetComponent<Enemy>{) .HP
Vector3 deltaPos
Vector3 force deltaPos.normalized * bombForce:
rb.AddForce (force) ;
}
}

Set the e ne s

explosionFX.transform.position = transform.position;
explosionFX.Play():

te the ex

Instantiate (explosion, transform.position, Quaternion.identity):

the ex] on

RudioScurce.PlayClipAtPoint (boom, transform.position):

Destroy (gamelbject):

Provenance in Games
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un

void Update ()

{
If the fire button is pressed..
1l
{
set the a trigger parameter and play the audicclip.
anim.S5etTrigger|(
audio.Play();
If the plaver is facing .
1f[playerCtrl facingRight)
{
the rocket and s=t 1t's the right.
ngldbodyzD bulletInstance = Instantiate (rocket, transform.position, (maternion.Euler (new Vector3(0,0,0})}) a=s Rigidbody2D;
bulletInstance.velocity = new VectorZ (speed, 0):
else
{
Othervise instantiate the rocket facing left and set it's velocity te the left.
ngldbodyzD bulletInstance = Instantiate (rocket, transform.position, Quaternion.Euler (new Vector3(0,0,130f))) as Rigidbody2D:
bulletInstance.velocity = new VectorZ (—-speed, 0);

roOvVenance

playerCtrl Prov_Shoot () :

Troy Kohwalter Provenance in Games
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Remover

vold Prov Death (GameCbject player)

{
PlayerControl playerControl = player.GetComponent<PlayerControl>();
playerControl.Prov_Death():

Troy Kohwalter Provenance in Games
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Remover

void OnTriggerEnter2D({Ccollider?D col)

{

Tf the player hits the tr

if {ccl gameldbject.tag =
{

stop the camera tracking the b

aameubject FlndaametbjectﬁlthIag{'. ") .GetComponent<CameraFollows () .enabled = falae;

instantiate the splash where the player falls in

Instantlate{splash ccl transform.position, transform.rotation):
jestrcy {ccl gameubject?.

}

glse

{

Instantlate{splash ccl trans form.po3ition, transform.rotation);

Destrov the enemy

]Estrcy {ccl gameObject) ;

Troy Kohwalter Provenance in Games
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Rocket

vold Prov_generateInfluence ()

{
Gamelbject herolb] = Gamelbject.FindGamel0bjectWithTag("Flayer™);
PlayerControl playverControl = herolb].GetComponent<PlayerControl>()
playerControl.prov.GenerateInfluence ("Enemy™, this.GetInatanceID().ToString(), "Damsge™, "-1", 1):
}
vold Prov_DamageEnemy (GameCbject enemy)
{
Frov_generateInfluence () ;
enemy . zetComponent<Enemy> () . PFrov_Hurt (this.GetInstancelID().ToString(});
}
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computacao
Rocket

wvoid OnTriggerEnter?D (Collider?D col)

{

{

Find the Fpemy scrint and call EF Hurt fu

col.gamelbject.GetComponent<Enemy> () JHurt () ;
OnExplode () :
Prov_DamageEnemy (col.gamelbiject):
pt and call the Explode function.
nt<Borb> () .Explode () ;
Destroy (gamelbject):
{

OnExplode () ;
Destroy (gamelbiject):
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Pickup Spawner

Erivate wvoid Prov_ Spawnlgent ()
{

ExtractProvenance prov = GetComponent<ExtractProvenance>():
prov.NewhgentVertex ("ItemSpawner™, "™} ;

public void Prov SpawnPickup (string type, string infID, float wvalue)
{

ExtractProvenance prov = GetComponent<ExtractProvenance>()
prov.HewEntityVertexFromfgent (Type, "")

prov.GenerateInfluence ("Flayver", infID, type, value.ToString(), 1):
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Pickup Spawner

vold Awake ()

{

T S T a
fuu | =) Y R Ll IClolicllC.

playerlealth = GameCkject.FindGamelbjectWithTag("Flayer") .GetComponent<PlayerHealth>{);

DU Sag

FProv_Spawnlgent();
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Bomb & Health Pickup

private vold Prov_SpawnPickup ()

{
PickupSpawner pickupSpawner = GameCbject.Find("pickupManager") .GetComponent<PickupSpawner>();

pickupSpawner.Prov_SpawnPickup ("Eomb", this.GetInstanceID().ToString(), 1):

private void Prov_Pickup ()

{
PlayerControl playerControl = Gamefbject.FindGameObjectWithTag ("Flayer") .GetComponent<PlayerControl> () ;
playerControl.Prov_PickUp(this.GetInstancelID() .ToString()):

private wvold Prov_SpawnPickup ()
{

pickupSpawner.Prov_SpawnPickup ("LifeBox", this.GetInstanceID().ToString(}), healthBonus):

private wvold Prov_ Pickup()

{
PlayerControl playverControl = GameCbhject.FindGameChjectWithTag ("FPlaver") .GetConponent<PlayerControl> () ;
playerControl.Prov_PicklUp(this.GetInstanceID() .ToString(})

Troy Kohwalter Provenance in Games




Instituto de i1

computacao

Bomb & Health Pickup

vold Rwake ()

{
transform. root.GetComponent<Animators>{) 7
Prov_SpawnFickup();
}

vold OnTriggerEnter2D (Cocllider2D other)

{
if{other.tag = "
{
ount++;
Prov_Pickup():
Destroy (transform. root.gameCbiject)
}

landed)

{
anim.3etTrigger("Lznd");
transform.parent = oull;
gamelbject.AddComponent<Rigidbody2D>() ;
landed = true;

}
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Provenance Graph Example
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e Contributions .
— Rich Data Extraction

* Broader Range of Analysis

— Cause-and-Effect Relationships -9

— Game Provenance Visualization

* Future Work
— Automatic Inferences
— Pattern Detection
— Graph Layouts
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