.

PrOVERIENCcIa eém JOgoS

Troy C. Kohwalter ENYu
Instituto de iin  Instituto de Computagdo — Universidade Federal T
Computagao Fluminense (UFF)

P

Laboratério de Engenharia

MEDIALAB

de Sistemas e Informacéao



Instituto de m

computacao

Telemetria de Jogos
Proveniéncia

PinG

PinGU

Visualizacao
Consideracgdes Finais

TELEMETRIA DE JOGOS

Troy Kohwalter

Proveniéncia em Jogos p)



Ittdm

romputacao

Telemetria de Jogos
BiOWARE'

CORP
= Coleta de dados

— Aspecto importante na industria de jogos
— Estagio de desenvolvimento e producao

= \Vantagens

— Estabilidade = A
— Balanceamento dinamico S N s
G

— Analise de comportamento

— Monetizacao @ E’
— Deteccao de Problemas

UBISOFT GAMES

Troy Kohwalter Proveniéncia em Jogos
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computacao

Coleta de Telemetria em Jogos

= Desafiador
— Complexidade do Jogo
— Quantidade de informacao

= O que coletar?

— Estados
* Grao grosso .
— Eventos "N

~ .
. G ra O fl n O [22:48:17.7] Tetty << Zurhidon Negotiator Attack dodge
[22:48:17.0] Tetty >> Zurhidon Negotiator Autoshot critical 6640 Life

[22:48:18.7] Tetty >> Negotiator Sapping Arrow debuff

= Relacdes de causa-e-efeito G

— i.e., Influencias ||Ill'
— Nao é capturado! t

4 23 7] Tetty urhidon Negotiator Attack dodge
>> Zurhidon Negotiator Autoshot critical 6598 Life
>> Zurhidon Negotiator Autoshot critical 6604 Life

> Zurhidon Negotiator ¥ Poison Bite 10414 Life
[22 4 26.1] Tetty > Zurhidon Neqotlator Deadly Poison Bite miss
2] Tetty >> Zurhidon Neg Autoshot 3436 Life
[22 48:27.6] Tetty Zurhidon Neguhatov Combo Shot critical 16453 Life
= 6] Tetty >> Negotiator Combo Shot debuff
Zurhidon Negotiato nous Spit 706 Life
Zurhidon N r Combo Shot 8558 Life
Zurhidon Negotiator Combo Shot no effect
urhidon Negotiator Poisonous Spit 706 Life

Troy Kohwalter Proveniéncia em Jogos
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Telemetria de Jogos
Proveniéncia

PinG

PinGU

Visualizacao
Consideracgdes Finais

PROVENIENCIA
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computacao

Proveniencia

= “Refere-se a historia documentada de um objeto de arte ou a documentagéio de processos
no ciclo de vida de um objeto digital’

wasDerivedFrom

wasDerivedFrom

wasControlledBy
. ) Used
Used(ingredient)
wasControlledBy wasControlledBy
Used(ingredient) (mixer)
wasTriggeredBy wasTriggeredBy
Used(ingredient) Mix € Bake € Decorate

wasGeneratedBy
(coating)

Used(ingredient) Used(baking)

Troy Kohwalter Proveniéncia em Jogos




Inferéncia .

computacao
wasTriggeredBy*

Vo TTrTEEmmTmmmmmmm T :
! wasDerivedFrom :
I .
[ [
[
[

wasDerivedFrom :
I
I
: wasControlledBy

Used(ingre:dient) Used
: wasControlledBy wasControlledBy
Used(ingredient) : (mixer)
wasTriggeredBy wasTriggeredBy
Used(ingredient) Mix <€ Bake € Decorate
wasGeneratedBy
(coating)
Used(baking)

Used(ingredient)

Troy Kohwalter Proveniéncia em Jogos



Inferéncia .

computacao
wasDerivedFrom
wasDerivedFrom
H Used(ingredient) Used
wasControlledBy wasControlledBy
Used(ingredient) (mixer)
wasTriggeredBy*
Used(ingredient) Mix <€ Decorate
wasGeneratedBy

(coating)

Used(ingredient)
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Inferéncia .

computacao

remmmmmm————————————————— wasDerivedFrom* mmmmmmmm e —————
|

wasDerivedFrom i

I

wasDerivedFrom
H Used(ingredient) Used
wasControlledBy wasControlledBy
Used(ingredient) (mixer)
wasTriggeredBy*
Used(ingredient) Mix <€ Decorate
wasGeneratedBy

(coating)

Used(ingredient)

Troy Kohwalter Proveniéncia em Jogos



Inferéncia mC.

computacao
wasDerivedFrom*
wasDerivedFrom
H Used(ingredient) Used
wasControlledBy wasControlledBy
Used(ingredient) (mixer)
wasTriggeredBy*
Used(ingredient) Mix € Decorate
wasGeneratedBy

(coating)

Used(ingredient)

Troy Kohwalter Proveniéncia em Jogos 10



Inferéncia mC.

omputacao
R— [ FY=To i ——— " c
| |
I
+— WasDerivedFrom*
I
I
I
wasDerivedFrom :
@ :
I
I
!
Used(ingre{dient) Used
: wasControlledBy wasControlledBy
Used(ingredient) : (mixer)
wasTriggeredBy*
Used(ingredient) Mix € Decorate
wasGeneratedBy

(coating)

Used(ingredient)

Troy Kohwalter Proveniéncia em Jogos



Inferéncia mC.

computacao
wasDerivedFrom*
Used*
Used
wasControlledBy wasControlledBy
Used(ingredient) (mixer)
wasTriggeredBy*
Used(ingredient) Mix € Decorate
wasGeneratedBy

(coating)

Used(ingredient)

Used
(tool)

Troy Kohwalter
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Inferéncia mC.

computacao
wasDerivedFrom*
Used*
Used
wasControlledBy wasControlledBy
Used(ingredient) (mixer)
wasTriggeredBy*
Used(ingredient) Mix € Decorate
wasGeneratedBy

(coating)

Used(ingredient)
wasGeneratedBy*

Troy Kohwalter
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Inferéncia mC.

computacao
Used*
wasControlledBy
Used(ingredient) (mixer)
‘ Used(ingredient) Mix
Used(ingredient)
wasGeneratedBy*
Used Cake

(tool)

Troy Kohwalter

Proveniéncia em Jogos




Inferéncia mC.

computacao
wasDerivedFrom*
_____________________________________________________________________________ :
1
1
1
1
1
1
1
1
:
wasDerivedFrom* :
---------------------------------------------------------------------- |l
wasControlledBy : :
Used(ingredient) (mixer) |
1 1
1 1
. 1 |
wasDerivedFrom* .
U, .. 1|
: |
1 1 1
1 1 1
1 1 1
1 1 1
I I
wasGeneratedBy*
! Cake

wasDerivedFrom*

Troy Kohwalter Proveniéncia em Jogos



Inferéncia mC.

computacao

wasDerivedFrom*

wasDerivedFrom*

. wasDerivedFrom*
/"

Eggs

’ Cake

wasDerivedFrom*

Troy Kohwalter Proveniéncia em Jogos
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Telemetria de Jogos
Proveniéncia

PinG

PinGU

Visualizacao
Consideracgdes Finais

PING
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Instituto “

Provenance in Games (PinG) oo
Framework Conceitual 7
" Mapeamento de dominio =

— Proveniéncia para jogos

— Primeiro trabalho que trouxe proveniéncia

I
Enemy-64640 = r
o sS=SSSsSS

* Coleta de dados i .
— Proveniéncia Evemya | 1
— Relacbes causais o ———

Troy Kohwalter

Proveniéncia em Jogos
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Proveniéncia em Jogos —

= Entidades
— Objetos

Troy Kohwalter Proveniéncia em Jogos



Instituto de m

computacao

Proveniéncia em Jogos

= Atividades
— Acoes

— Eventos

- i
1’ ™\
| - »
\ F g MY
20T 0
Vo b
RPress, the button!
ACTION 2

o P ' -
. 7 %
£ A - . »

Troy Kohwalter Proveniéncia em Jogos
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Proveniéncia em Jogos

= Agentes
— NPCs
— Jogador

Troy Kohwalter Proveniéncia em Jogos
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computacao

Proveniéncia em Jogos

[ Mago } /7[ Orc }
-23hp
Magia: /

Lightning Bolt

Troy Kohwalter Proveniéncia em Jogos 23
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computacao

Proveniéncia em Jogos

[ Mago /7[ Orc }
-23hp

Magia: -18hp -

Lightning Bolt

Ataque

Troy Kohwalter Proveniéncia em Jogos
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Proveniéncia em Jogos

LS g

N - 18h
Magia: / P - I
Lightning Bolt

+ 15hp

Magia:
Heal

Troy Kohwalter Proveniéncia em Jogos




Proveniéncia em Jogos

e

Instituto de m

computacao

Orc J

g

Magia:
Lightning Bolt

/ - 18hp q

Ataque

+ 15hp

Magia:
Heal

Troy Kohwalter

Ataque
(Errou)
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Proveniéncia em Jogos

Mago

23hp

Instituto de m

computacao

Orc

Magia:
Lightning Bolt

Pia

- 18hp

+ 15hp

Magia:
Heal

Magia:
Stoneskin

Troy Kohwalter

Proveniéncia em Jogos

Ataque

Ataque
(Errou)
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Proveniéncia em Jogos

Troy Kohwalter

Mago

Magia:
Lightning Bolt

Magia:
Heal

Magia:
Stoneskin

- 23hp

Orc

- 18hp

- 8hp

Ataque

Ataque
(Errou)

Reduced 10 damage

Proveniéncia em Jogos

Ataque

Instituto de m

computacao

28
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computacao

Car Tutorial

https://www.assetstore.unity3d.com/en/#!/content/10

" Capturar dados de proveniéncia

Grafo gerado no Prov Viewer
(Kohwalter et al., 2016)

= Gerar grafo para analise

Troy Kohwalter Proveniéncia em Jogos 29


http://gems-uff.github.io/prov-viewer/

Instituto de m

Ang ry BOtS computacao

https://www.assetstore.unity3d.com/en/#!/content/12175

= Capturar dados de proveniéncia

Grafo gerado no Prov Viewer
(Kohwalter et al., 2016)

[ | G e ra r gra fo pa ra a n a’ I ise http: s-uff. ithub.io/prov-viewer

ZNGRHBDTS# .

Troy Kohwalter Proveniéncia em Jogos 30


http://gems-uff.github.io/prov-viewer/

Instituto de m

computacao

Mas como?

Troy Kohwalter Proveniéncia em Jogos 31
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Telemetria de Jogos
Proveniéncia

PinG

PinGU

Visualizacao
Consideracgdes Finais

PINGU
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Instituto de m

Provenance in Games for Unity Gomputagao
PinGU

http://gems-uff.github.io/ping/

Attribute ProvenanceContainer Edge <] InfluencekEdge
= (Classes amarelas
— Gerenciamento Vertex ProvenanceController InfluenceController
= Classe azul \ /
ExportProv ExtractProvenance
— Coletor
ProvCamera
= (Classes laranjas
— Especifico de dominio -
PlayerProv EnemyProv PMEProv EnviromentProv

& unity

33
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computagét')
Integracao
[ Add package in )

1. PinGU | the Project
2. Controladores de Proveniéncia . Attich

— Provenance Controller | controllers |

— Influence Controller !
3. Design do Jogo Identify actions

— Identificar acoes : | ’

— ldentificar codigo (" Attach script in )
4. Extrator de proveniéncia L agent )

— Extract Provenance

5. Funcodes de coleta
— Especifico de dominio
— Inserir no codigo

Insert tracking

Troy Kohwalter Proveniéncia em Jogos 34
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computacao
I t 3
1. PinGU
£3 project ] = | @ Inspector ] o=
| Create =| (0 ﬁ'lﬂl‘l* o [hero [ Istatic -
> ’Favorites Assets » Plugins » Provenan Tag | Player | Layer |Player %]
E Class_Edge

— Prefab | Select Revert Apply |

Y& Assets Is| Class_InfluenceEdge l l =
» &5 Animation E Class_ProvenanceContain| = =~ _ _Transfnrm : *
» 53 Audio o] Class_Vertex Position X -17.32 Y 3.0568 Z -1 |
%Funts_ J5| ExtractProvenance Rotation X 0 YO zZo |
&5 Materials Is| InfluenceController Scale x1.2 [¥]1.2 |2[1.2 |

Physics Materi

Tg Plu?;:: — E b5 e b » || M Player Control (Script) #,
%= Provenance b o Rigidbody 2D £,
Vil Prefabs » | [¥ Box Collider 2D &,
&5 Characters » _ [ circle cCollider 2D £,
EEnvlrunment .,:: ¥ Animator £
& Fl?:ops > Player Health (Script) 3,
& ur > [ Lay Bombs (Script) i,
&3 Scenes b =) ¥ Audio Source i,
&3 Scripts ¥ |Is| M Extract Provenance (Script) [ #
bG35 Sprites Script |I£' EntractPrn\rena| o]
Influence Cnntaim“g' Provenance {In'| ]
Provenance |I£' Provenance {Pr| ]

’ Add Component ]

Troy Kohwalter Proveniéncia em Jogos 35
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computacao

Integracao

© Inspector [ A |

cn . M Provenance []static =

2. Controladores de Proveniéncia | |
Tag | Untagged ¢ | Layer | Default $ |

—  Provenance Controller

Influence Controller VA Transform b
Position X O [¥ |0 2|0 |
Rotation ¥ 0 Y0 2|0 |
Scale 1 |"|"|1 |2|1 |

v \ls| ¥ Influence Controller (Script)
Script |I_.§ InfluenceControlle @

Frovenance EPrnuenance {F‘rnv| 2

v Iz ¥ Provenance Controller [Scrip
Script LE PrnuenanceCnntr:| 2

| Add Component |

Troy Kohwalter Proveniéncia em Jogos
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computacao

Integracao

Exemplo

*Enemy
—Health (Attribute)
—Enemy Attack (Action)
3. Design do Jogo *Player take Damage (Influence)
N . *Player
—  Identificar acSes —Health (Attribute)
— ldentificar cédigo —Throw Bomb
*Secondary Attack (Action)
*Damage Enemy, Area of Effect (Influence)
—Fire Gun
*Primary Attack (Action)
*Spawn projectile
—Projectile
*Enemy Damage (Influence)
—Player Death (Action)

*|tem Spawner
—Create Health Item (Action)
*Health Item (Object)
*Heal (Influence)
—Create Bomb Item (Action)
*Bomb container (Object)
*Increase Bomb ammunition (Influence)

Troy Kohwalter Proveniéncia em Jogos 37
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computacao
Integracao

© mnspector [

M hero  [|static -

Tag | Player ¢ | Layer | Player :

Prefab | Seleet | Rewert |  Apply |

¥ .~ Transform i,

Position X -17.32° ¥ 3.0568 Z -1 |

Rotation X 0 Yo 20 |

Scale ¥|1.2 ¥ (1.2 |Z[1.2 |

4. Extrator de proveniéncia > || MPlayer Control (Script) i
—  Extract Provenance E é' e L %,

» _ ¥ Box Collider 2D L] %

» _ M circle Collider 2D L] %

b 4o ¥ Animator L %,

[ Player Health {Script) L ==

b || ¥ Lay Bombs (Script) [ ==

b | ¥ Audio Source L %,

¥ || [ Extract Provenance (Script) -

Script LEEutractPrn\renﬂ 2]

Influence Contain = Provenance (In° ©

Provenance s Provenance (Pr ©

[ &dd Component ]
Troy Kohwalter Proveniéncia em Jogos 38
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Integracao
Insercao da Coleta
function Fire () {
if (weaponBehaviours[nextWeaponToFire]) {
weaponBehaviours [nextiWeaponToFire] . SendMessage ("Fizxe")
nextWeaponToFire = [(nextWeaponToFire + 1) % weaponbBehawvi

laztcFireTime = Time.time;

5. Funcdes de coleta y
—  Especifico de dominio }

— Inserir no cddigo

Troy Kohwalter Proveniéncia em Jogos




Instituto de m

computacao
Integracao
Insercao da Coleta
function Fire () {
if (weaponBehaviours[nextWeaponToFire]) {
weaponBehaviours [nextiWeaponToFire] . SendMessage ("Fizxe")
nextWeaponToFire = [(nextWeaponToFire + 1) % weaponbBehawvi

laztcFireTime = Time.time;

A Provensnce

- prov.Prov Attack(damagelmount) ;
5. Funcdes de coleta

—  Especifico de dominio }

— Inserir no cddigo

Funcao de dominio

pukblic string Prov Attack(float damagefmount)
{
Prov GetEnenyhttributes():
prov.HewhetivitcyVertex ("Attacking™, ™) ;
prov.FenerateInfluence ("Flaver", this.GFetInstancelD|().ToString(},
"Damage", (—damagelmount) .ToStringl()):
return this.GetInstancelD() .ToString()
}

Troy Kohwalter
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Integracao

5. Funcdes de coleta

—  Especifico de dominio

— Inserir no cddigo

Troy Kohwalter

Atributos de dominio

Instituto de m

computacao
Insercao da Coleta
function Fire () {
if (weaponBehaviours[nextWeaponToFire]) {
weaponBehaviours [nextiWeaponToFire] . SendMessage ("Fizxe")
nextWeaponToFire = [(nextWeaponToFire + 1) % weaponbBehawvi

laztcFireTime = Time.time;

4 Provenancs
prov.Prov Attack(damagelmount) ;

Funcdo de dominio

pukblic string Prov Attack(float damagefmount)
{

Prov GetEnemyAttributes|();
prov.NewhctivityVertex ("Attacking™, ™"} ;

prov.FenerateInfluence ("Flaver", this.GFetInstancelD|().ToString(},

"Damage", (—damagelmount) .ToStringl()):
return this.GetInstancelD() .ToString()

Proveniéncia em Jogos
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computacao
Integracao
Insercao da Coleta
function Fire () {
if (weaponBehaviours[nextWeaponToFire]) {
weaponBehaviours [nextiWeaponToFire] . SendMessage ("Fizxe")
nextWeaponToFire = [(nextWeaponToFire + 1) % weaponbBehawvi

laztcFireTime = Time.time;

4 Provenancs
- prov.Prov Attack(damagelmount) ;
5. Funcdes de coleta

—  Especifico de dominio }

— Inserir no cddigo

Funcdo de dominio

pukblic string Prov Attack(float damagefmount)
{

Prov GetEnenyhttributes():

Vértice |prnv.HewActivityvertexi”Attacking”,””}:|
prov.zeneratelnriuence [ Flaver", Cthis.lxetcInstancelD(}.ToString(},

"Damage", (—damagelmount) .ToStringl()):

return this.GetInstancelD() .ToString()

Troy Kohwalter
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Integracao

Insercao da Coleta

function Fire () {

if (weaponBehaviours[nextWeaponToFire]) {
weaponBehaviours [nextiWeaponToFire] . SendMessage ("Fizxe")

nextWeaponToFire = [(nextWeaponToFire + 1) % weaponbBehawvi
lz=scFireTine = Time.time;

A Provensnce

- prov.Prov Attack(damagelmount) ;
5. Funcdes de coleta

—  Especifico de dominio }

— Inserir no cddigo

Funcdo de dominio

pukblic string Prov Attack(float damagefmount)
{

Prov GetEnemyAttributes|();
prov.NewhctivityVertex ("Attacking™, ™"} ;

Relacéo Causal prov.FenerateInfluence ("Flaver", this.GFetInstancelD().ToString(),
¢ "Damage", (—damagelmount) .ToStringl()):
return this.FetlinstancelD|() .loStringl) !

Troy Kohwalter
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Grafo de Proveniéncia

o

= Cada agente =

—

Enemy-63484 T —

= e —
Enemy-63730 -

o

Enemy-63774 |

= AcOes executadas

Enemy—ﬁgﬂ.{]_ -

— Quem executou

— Relacbes causais

(arestas verticais)

Ce——

Enemy-63078 —me ————g

" Enemy 65466 e
LEnemy—GﬁﬁOS __ e a
-_Enemy—ﬁﬁaﬁz - e —
:Enemy-eeam - e —
CEnemy—«’iGSSG - e - .
CEnemy—EGSSO - e
Troy Kohwalter

Proveniéncia em Jogos




Instituto de m

computacao

Telemetria de Jogos
Proveniéncia

PinG

PinGU

Visualizagao
Consideracgdes Finais

VISUALIZACAO
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computag:ét')

Prov Viewer

http://gems-uff.github.io/prov-viewer/

" Ferramenta de visualizacao de grafos

Tool Configuration Provenance Visualization
g “\ ren.ac:ls‘,""'wI --------------------- -\
! | Eﬁ Shapesand Colors ] \
I E Domain : : :
I Pecularities| | Collapsesand Filters ] !
‘. S 1 NI |
p———— ~ I il e O | :
I \ ! Graph Layouts ] I
1 = ] ! !
I |
: : reads | Provenance Graph Merge ] !
L |
LER_ElV_—E:, \:? Graph Summarization ] ;'
7’
Provenance Data R T -~

Troy Kohwalter Proveniéncia em Jogos
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Formatos e Cores

= PROV
— Pentagono: Agente = Cores do PROV
— Circulo: Entidade [ ] Color Schema

— Quadrado: Atividade — Traffic light baseado no metadado

Activity

Program v3' Coding

Program w1 Coding Program v4

Merge Program v5

Derek

Troy Kohwalter Proveniéncia em Jogos
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Formatos e Cores

Coding Program v3'  Coding

Program v1 Cioding Frogram vz egfamv3  Coding Programv4  Merge Frogram v5

Troy Kohwalter Proveniéncia em Jogos 48
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Formatos e Cores

Coding Programv3'  Coding

Frogram v1 Coding Frogram v2

edfam v3 Coding Program v4 Merge Program va

Troy Kohwalter Proveniéncia em Jogos
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Filtro Temporal

Program v3' Coding

Progran v Merge Program va

Proveniéncia em Jogos (0]

Troy Kohwalter
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Filtro Temporal

Coding Program v3' Coding Program v4'

FProgram v4

Proveniéncia em Jogos

Troy Kohwalter
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S [ ] ~

Program v3' Coding
Program w4 Merge Program v5

Program v3' Coding
Program v4 Merge Program v

Derek
Troy Kohwalter Proveniéncia em Jogos 52
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Metadado do vértice

Program v4

Label: Coding
Time: 2

ObjectPosition_Y: 1
ObjectPosition_X: 3 Derek
Duration: 10

Program v4

Merge Program v5

ummarized Vertex
Activities: 2
Entities: 2

IDs: [04, 01, 02, 03]

Labels: [Coding, Program v2, Program v1]
Times: [2, 1]

ObjectPosition_Y¥: 1.0 (1.0~ 1.0 ~1.0 ~1.0 ~1.0)
ObjectPosition_X 25 (1.0~15~25~3.5~4.0)
Duration: 15.0 (10.0 ~ 20.0)

Bugs: 4.0 (2.0~ 6.0)

Troy Kohwalter Proveniéncia em Jogos 53
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Metadado do vértice

Program v4

Label: Coding
Time: 2
ObjectPosition_Y: 1
ObjectPosition_X: 3
Duration: 10

T nclinn

Coding Program v4 Merge Program v5

IDs: [04, 01, 02, 03]
Labels: [Coding, Program v2, Program v1]

DbjectPosition_X: 25(1.0~15~25~35

Bugs: 4.0 (2.0~ 6.0)

Troy Kohwalter Proveniéncia em Jogos
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Sumarizagao Automatica

Grafo 01

=  Combinar vértices semelhantes
— Comparar vértices

. . . @) (] O
—_ Detectar SImIIarIdade = v3 Coding Program v4 Merge Program v5
— Sem perdas de informacao .-

U
= Similaridade
— Tipo do vértice
— Atributos
— Valores

= Entre grafos
— Merge
— Analisar varias sessoOes ou trials

Troy Kohwalter
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Sumarizacao Automatica

Grafo 01

=  Combinar vértices semelhantes
— Comparar vértices

. . . @) (] O
— Detectar Slmllarldade T Coding Program v3 Coding Program v4 Merge Program v5
— Sem perdas de informacao .-

U
* Similaridade p—
— Tipo do vértice - g
— Atributos o8 . O
oding Program v4" Coding Program v5"
— Valores
Grafo 02

= Entre grafos
— Merge
— Analisar varias sessoes ou trials

Troy Kohwalter Proveniéncia em Jogos
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Sumarizagao Automatica

Grafo 01

=  Combinar vértices semelhantes

Coding
— Comparar vértices
. . . @) (] O
—_— Detectar S|m||ar|dade v3 Coding Program v4 Merge Program v5
— Sem perdas de informagao 3,

= Similaridade
— Tipo do vértice
— Atributos
— Valores

Program v3

——
C [
Codjng Program 2 Coding
>3 ] C
Derek oding Program v4" Coding Program v5"
O

Coding

= Entre grafos
— Merge
— Analisar varias sessoOes ou trials

Program v3' Coding

Program va

Program v5"

Jordan
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Sumarizagao Automatica

=  Combinar vértices semelhantes

— Comparar vértices

— Detectar similaridade

— Sem perdas de informacao
= Similaridade

— Tipo do vértice

— Atributos

— Valores Derek

”h ]
[] (] []
Coding  Coding Coding  Coding

Merge Coding

= No mesmo grafo
— Vértices Sequenciais
— Deduplicacao
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Sumarizagao Automatica

=  Combinar vértices semelhantes
— Comparar vértices
— Detectar similaridade
— Sem perdas de informacao
= Similaridade
— Tipo do vértice
— Atributos
— Valores Derek

jmon
'W
= [] (] []
Coding  Coding Coding  Coding

Merge Coding

= No mesmo grafo
— Vértices Sequenciais
— Deduplicacao
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Sumarizacao Automatica

= Combinar vértices semelhantes
— Comparar vértices
— Detectar similaridade
— Sem perdas de informacao
= Similaridade
— Tipo do vértice
— Atributos
— Valores

r‘
Codmg Codlng Codmg Cc- d

Refz tc-r Coding Merge Coding

Refacfor Coding

Merge
oding (Summarized

Summarized) Fork Coding

= No mesmo grafo
— Vértices Sequenciais
— Deduplicacao

Derek
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Car Tutorial

https://www.assetstore.unity3d.com/en/#!/content/10

" E para deixar o grafo assim?
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Referenciamento Espacial
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Referenciamento Espacial
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Referenciamento Espacial
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Angry Bots

https://www.assetstore.unity3d.com/en/#!/content/12175
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1st Combat
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2nd Combat

L
R

m

\ii[‘_HM‘_
]

Troy Kohwalter Proveniéncia em Jogos 69



Instituto de m

computacao

3rd Combat
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i

i
it

Troy Kohwalter Proveniéncia em Jogos 70



Instituto de m

computacao

Telemetria de Jogos
Proveniéncia

PinG

PinGU

Visualizacao
Consideragoes Finais

CONSIDERACOES FINAIS
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Conclusao

= Telemetria de jogos
— Exploracao de dados
— Analise visual
— Mineracgao
— etc

= Captura de relacdes causais

— |.E., Influencias nas acoes
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Redes Neurais

= Grafos de redes neurais
— Extensao de modelos de redes neurais
— Importancia da estrutura topologica dos dados

" Grafos de Proveniéncias
— Aprendizado supervisionado
— Classificacao (nos e grafos)
— Subgraph matching
— Predicao
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Imitation Learning

“Refere-se a aquisicGo por parte do agente de
habilidades ou comportamentos, observando um
professor que demonstra uma determinada tarefa”

= Aprender como os jogadores jogam

— Desenvolver agentes autdbnomos
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Balanceamento de Jogos

= Apreender acoes e comportamentos

= Adaptar o jogo de acordo com o jogador
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noWorkflow

= Coleta transparentemente a proveniéncia em Python

— Nenhuma alteracdo necessdria nos scripts

= Permitir usuarios analisar e gerenciar a proveniéncia

(1) (G5 Y- Gei),D2taflow
" .

5 arange 5 months j#---—---------mm oo 11 create bargraph
‘hh"“h -F__._-
pl4.dat je—HFEEL 6 d14 e sum by month 8 precl4

experiment.py
\
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