Exploding Kittens

A Distributed Multi-Agent Card Game

Final Project for Distributed Systems Course
Alessandra Versari e Margherita Balzoni



Project goal

Design and implement a distributed version of Exploding Kittens using a multi-
agent architecture, supporting 2-4 players and synchronized game state
management.

Implemented card effects:

Exploding Kitten
Defuse

Attack

Skip

Shuffle

See the future
Cat Card





http://drive.google.com/file/d/1EyG6Kwoomzo8sYWNvgD9v0tcauuYv1zV/view

Architecture

Infrastructure

and

Local Architecture: MVVC
Distributed Architecture:
Client-Server

JADE platform
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Modellin

Card

Deck Builder
Deck

Hand
GameState
Player

1

Card

+ type: CardType
+ name: String
+ descripion: String

+ gelType(): CardType

Deck

<> + cands: List<Card=

+ isEmpty(). bookean
= removeTopCard(): Card

DeckBuilder

return | + prepareBaseDeck{int). Deck
+ buildPlayerHands (Deck, List=Player=):

Map=5tring, String>

A
Use

Game State

+ teSiring(): String + insenCard(card, int):void

- + peakTop(int) List<Card>
' = size(); int
+ gatCards{):List=Card=
: + selCards(List<Card=) void
+ ramoveCardOIypelcardTypea)
. Card

U;G

Hand

B + cards: List<Card>

=zgnumeration=>
CardTyps

+ adaCard(Card): void

+ removeCard(Card): void

+ hasCardOfType(CardType):
boolean

+ getCardOfType(CardType): Card
+ getCands(): List=Card=

+ size{l int

+ activePlayers: List<Player=
+ currentindexPlayer. int
+ wrnsToPlay: int

+ aodPlayenPlayer). void

+ removeFlayer{Player): void

+ getCumentPlayer(): Player

+ getCumentPlayarindex(): int

+ getActivePlayers(): List<Players>
+ nexcTum(); woid

+ setTurns ToPlay{int)ovoid

+ g Turn ToPlay(l: int

+ sGameCven): boolean

+ gefWinner(): Player

+ setCurrentPlayerndex(int) void
+ selActivePlayers(List<Player=). void
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Player

+ agentMame: String
+ pickname: String

+ getagentName(). String
+ gethickname() String




Player agents and local state

PlayerAgent

+ handManagerAlD: AID
+ kittenDefenseAlD: AID
+ gameMasterAlD: AlD
+ view: GameView

..1

HandManagerAgent

+ hand; Hand
+ playerAgentAID-AID

+ setup()

Hand

GameView

+ setup()
- startSubagents()
- sendJoinRequest()

+ showYoutTumi)
+ showExplosion{)

+ showDefuselUsed()
+ ———

+ showHand(cardMames)

KittenDefenseAgent

+ playerAgentalD-AID
+ handManagerAlD:-AID
+ currentDeckSize: String

+ setup()




BackupMasterAgent

+ lasiHeartbeal Time: long
+ promoted: boolean

+ TIMEOQUT: lang

« TICKER_PERIOD: long

+ setupd)
M
Use
GameMasterAgent

+ backupMasterAgent AlD

+ selupd)
+ takeDown()

GameMasterAgent
and GameState

Extands

Exiends

AbstractMasterAgent

+ gameState: GameStala

+ desk: Deck

+ clientsAliveRegistar: Map=5iring,
Long=

+ axpectedPlayers: int

+ setupAndStardGame()vold

+ processGameMessage(ACL) boolean
+ handlieAttackiACL)

+ handleSkip{ACL)

P
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Game State

Deck

+ activePlayers: List=Player=
+ currentindexPlayer il
+ lurnsToPlay: il

+ cards: List=Cand=>

Player

+ agentName: String
+ nickname: String

+ getAgentName(): Stnng
+ getMickname(): String




JADE and Agents

Why we selected JADE

Native support for multi-agent systems
Built-in ACL messaging

Agent discovery through AMS and DF
Behaviour abstraction for asynchronous
logic

Behaviours used

e CyclicBehaviour »> waiting for messages
e OneShotBehaviour > single actions
e TickerBehaviour - periodic checks

{88 rMA@MeRif:1099/ JADE - JADE Remote Agent Management GUI =10] x|
File Actions Tools Remote Platforms Help
(el I ‘ =
eedde e B % JADE
¢ £ AgentPiatrorms _name | addresses|  state | owner
9 £ “foelift: 1099/JADE" INAME ADDRES... STATE OVWNER

@ @8 Main-Container
B RMA@tbelir 1099/JADE
@ ar@foeliit. 1099/JADE
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nitial Connection Validation Flow

SetupView Clieatmaln NicknameChackerAgent GameMasterAgent PlayerAgert
Uses
Connoct & Send Nickname
CreateNemagentinickname, gucue)
MEST: CHECK AND_LOBRY:<nickname>
handieNickgameCheck)
INFORM: | ) _GUEST | INVALID | LOESY
queee petiresult
alt [VALID MOST)
sOtAsSMOst (true
ose
show etrer
[LoeaY_FuLl)
show error “Lobby full”
SetupView Chhentmain KicknameOthockerAgent GameMasterAgent PlayerAgert



Player
Registration
Sequence

PlayerAgent OF GameMasterAgent
search{game-master)
AID GameMaster
REQUEST: JOIN:<fjumPlayers>

CONFIRM JOINED

handlgJoin()

[player accepted]

GameMaster

Game\iew

[last player]

setupAnds

bartGame() |

>

PlayerAgent

) HAND_INIT
YOUR_TURN
[lobby full)
) REFUSE: LOHBY_FULL
showError("Lobby full™) -
DF GameMasterAgent GameMaster GameView



PlayerAgent

INFORM ENPLODING_KITTEN_DRAWM

KittenDefenseAgent

HandManagerAgent

INFORM HAS_DEFUSE?

INFORM HAS_DEFUSE:YWES / NO

alt
r,

INFORM REFRESH_HAND_AFTER_DEFUSE

GameView

e

INFORM USE_DEFUSE

INFORM ASK_DEFUSE_POSITION:<deckSizes

askPefusePosition()

pasition

INFORM DEFUSE:<position>

REQUEST DEFUSE:<position>

REQUEST DEFUSE:<position>

GameMasterAgent

CONFIRM DEFUSED

INFORM SHOW_ELIMINATED

[ND)

INFORM PLAYER_ELIMINATED

INFORM PLAYER _ELIMIMATED

PlayerAgent

KittenDefenseAgent

HandManagerAgent

GameView

GameMasterAgent

Handling an
Exploding
Kitten Event



Fault Tolerance and Availability

e [ault tolerance Client side
e [ault tolerance Server side



http://drive.google.com/file/d/1r815lRl9GoZ7i1F0QSKHvpZqMeUFImXf/view

GameMaster BackupMaster DF PlayerAgent HandManager
INFORM HEARTBEAT:<state> E - It t : I E ra n : E
o °
Server side
promoteTpMaster()
deregister backup
register as game-master
INFORM NEW_MRSTER
update gameMasterAID
alt [game started] i
} /
REQUEST GET_HAND i
YOUR_TURN / TURM<player>
1 OO O | [ARRPOO § ?
REQUEST JQIN :
GameMaster BackupMaster DF PlayerAgent HandManager



FaU It tOIera nce PlayerAgent GameMaster BackupMaster OtherPlayers
I

Player loses connection / crashes

Client side

[Pergodic check]

: Check last hearfbeat timestamp

2

Detect timeout (pthyer disconnected)

Remove player frorg active players list

-

INFORM PLAYER_DISCONNECTED:<playerName>

Send updated state (via heartbeat)

[Game still running]

Adjust trn order

INFORM TURN_UPDAT

[Game ends]

INFORM WINNER:<playerName>

PlayerAgent GameMaster BackupMaster OtherPlayers



Thank you for your attention!
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