LAMPIRAN

1.1. LAMPIRAN 1. Code pada permodelan

System.Collections;

System.Collections.Generic;
UnityEngine;

System;

System.Linqg;

UnityEditor;

Random = UnityEngine.Random;

thelLastHope{

State{
idle,
walking,
shotlaser,
spesialShooting,
dead,
wait,

Boss {
nbBoss = 0;
moveSpeed = 20f;
stoppingDistance=5f;
laserRange=67;
spesialShotRange=11f;
startBetweenShots=0.3f;
timeBetweenShots=0f;
timeBetweenMissile=07;

BossID;
Vector2 position;
health;

Boss (Vector2 pos){
BossID = nbBoss;
nbBoss++;

position = pos;
health = 750;
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Boss(Boss BossToCopy){
BossID = BossToCopy.BossID;
position = BossToCopy.position;
health = BossToCopy.health;

setnbBoss( i){
nbBoss

Model

Boss [] bosslist;
Transform target;
Animator animator;
GameObject bulletPrefab;
GameObject RocketPrefab;
GameObject rocket;
circleBullet spesialShot;
spiral spesialShot2;
doubleSpiral spesialShot3;
redzone redzones;
inGameTimer;
inGameDeltaTime;
Dictionary< R > myGameState;

isBothAgentAlive;

Boss getWinner()

foreach (Boss boss in bossList)

{

if (boss.health > @) return boss;

}

return bossList[0];

List< > idList;
Vector2 tempPosition = Vector2(-1.66f, 10.83f);
tempInt;
spesialShotState =0;
delayTimer = 3f;




public Model(Transform targetTransform, GameObject boss, int

numberOfBoss, GameObject ammo, GameObject rocket){
Boss.setnbBoss(9);
target = targetTransform;
bulletPrefab = ammo;
RocketPrefab = rocket;
spesialShot = boss.GetComponent<circleBullet>();
spesialShot2 = boss.GetComponent<spiral>();
spesialShot3 = boss.GetComponent<doubleSpiral>();
redzones = boss.GetComponent<redzone>();
animator = boss.GetComponent<Animator>();
myGameState = new Dictionary<string, object>();
bossList = new Boss[numberOfBoss];
tempPosition = new Vector2(-1.66f, 10.83f);
isBothAgentAlive=true;

public Model(Model modelToCopy){
inGameTimer = ©Of;
target = modelToCopy.target;
bulletPrefab = modelToCopy.bulletPrefab;
spesialShot = modelToCopy.spesialShot;
spesialShot2 = modelToCopy.spesialShot2;
spesialShot3 = modelToCopy.spesialShot3;
RocketPrefab = modelToCopy.RocketPrefab;
redzones = modelToCopy.redzones;
tempPosition = modelToCopy.tempPosition;
animator = modelToCopy.animator;
bossList = new Boss[modelToCopy.bossList.Length];
foreach (Boss boss in modelToCopy.bossList){

bossList[boss.BossID] = new Boss(boss);

}
isBothAgentAlive = true;
myGameState = new Dictionary<string, object>();

public void actionHandler(State state, int BossID)
{

if (state != State.dead)
{

bossList[BossID].position = tempPosition;
spesialShot.CancelInvoke("Fire");




spesialShot2.CancelInvoke("Fire");
spesialShot3.CancelInvoke("Fire");
switch (state)

{

case State.walking:

Debug.Log("walking");
if(Vector2.Distance(tempPosition, target.position)
> Boss.stoppingDistance){
tempPosition = Vector2.MoveTowards(tempPosition,
target.position, Boss.moveSpeed * Time.deltaTime);
}
if(Vector2.Distance(tempPosition, target.position) <
Boss.stoppingDistance){
tempPosition = Vector2.MoveTowards(tempPosition,
target.position, -Boss.moveSpeed * Time.deltaTime);

}

break;

case State.shotlaser:
if(Vector2.Distance(tempPosition,
target.position)<Boss.laserRange){
if(Boss.timeBetweenShots <=0){
Debug.Log("laserShoot");

animator.SetBool("laser", true);
GameObject.Instantiate(bulletPrefab, tempPosition,
Quaternion.identity);

Boss.timeBetweenShots = Boss.startBetweenShots;

}else{

Boss.timeBetweenShots -= Time.deltaTime;

animator.SetBool("laser", false);

}

}else{
Debug.Log("player diluar jangkauan");
animator.SetBool("laser", false);

break;

case State.spesialShooting:

if(Vector2.Distance(tempPosition,
target.position)<Boss.spesialShotRange){

if (spesialShotState == 9)

{

Debug.Log("circleShoot");

animator.SetTrigger("spesialShot");

spesialShot.InvokeRepeating("Fire", Of, 1f);

spesialShotState =




}

else if (spesialShotState == 1)

{

if(delayTimer>=0){

delayTimer-=Time.deltaTime;

Debug.Log("spiralShoot");

animator.SetTrigger("spesialShot");

spesialShot2.InvokeRepeating("Fire"”, of, 0.1f);

}else{

spesialShotState = 2;

delayTimer = 3f;

}

}

else if (spesialShotState == 2)

{

if(delayTimer>=0){

delayTimer-=Time.deltaTime;

Debug.Log("doubleSPiralShoot");

animator.SetTrigger("spesialShot");

spesialShot3.InvokeRepeating("Fire", of, 0.1f);

}else{

spesialShotState = 3;

delayTimer = 3f;

}

}else if(spesialShotState == 3){

if(Boss.timeBetweenMissile <=0){

if(Vector2.Distance(tempPosition,

target.position)>Boss.laserRange){

Debug.Log("rocket™);

animator.SetTrigger("spesialShot");
GameObject.Instantiate(RocketPrefab, tempPosition,
Quaternion.identity);
Boss.timeBetweenMissile =
Boss.startBetweenShots;
redzones.redzoneArea();
spesialShotState = 0;
}
}else{
Boss.timeBetweenMissile -= Time.deltaTime;
}

}
}else{

state = State.idle;

break;
default:
break;




Dictionary< > getGameState()
myGameState[ "AgentsInfo"] = bosslList;

return myGameState;

LAMPIRAN 2. Code pada Algoritma MCTS untuk memilih aksi

System;
System.Collections.Generic;
UnityEngine.UI;

UnityEngine;

Random = UnityEngine.Random;

thelLastHope{
GameSimul{
isFinished =
finalSituation = -1;

TouchAdv = -1;

TouchME = -1;

[] ppMe = [4], ppAdv =




Model copymodel =

Reset(){
TouchAdv = 0;
TouchME = 0;
isFinished = 5
finalSituation = -1;

PlayAction(Node state){
GameObject playerGameObject =
GameObject.FindGameObjectWithTag("Player");
GameObject bossGameObject =
GameObject.FindGameObjectWithTag("Boss");
Debug.Log("Pilih Aksi");

copymodel.actionHandler(state.state,1);

State action = (State)Random.Range(9, 4);
copymodel.actionHandler(action,0);

movement player = playerGameObject.GetComponent<movement>();
bossHealth boss = bossGameObject.GetComponent<bossHealth>();
if (player.health <= @ && boss.currentHealth <= @)
{

Debug.Log("tidak ada yang mati");

finalSituation = 2;

isFinished = 5
}else if(player.health <= 0){

finalSituation = 1;

isFinished = ;

else if(boss.currentHealth <=0){
finalSituation = 0;
isFinished = ;

if(player.terkenaHit == ){
Debug.Log("kena hit");




TouchAdv = 1;
}else{
TouchAdv = 0;

¥
if(boss.bossTerkenaHit == ){

Debug.Log("boss kena hit");
TouchME = 1;

}else{
TouchME=0;

System.Array GetNextPossibleAction(Node n){

Debug.Log("mengembalikan kembali tindakan");
return State.GetValues( (State));

GetRandomAction(System.Array actions){

Debug.Log("melakukan aksi random”);
System.Random rand = System.Random();

i=0;
if(i >= 1){

return State.wait;
}else{

return actions.GetValue(rand.Next(actions.Length-1));

Register{
a;
b;

Register( a, b){
Debug.Log("register");
.a = a;
.b = b;




1.3. LAMPIRAN 3. Code pada Node Algoritma MCTS

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

thelLastHope{
Node
List<Node> children;

Node parent;

State state;
Register data;

Node(Register data){
.data = data;
.children = List<Node>();

Node(Node parent, Register data){
.parent = parent;
.data = data;
.children = List<Node>();

Node AddChild(Register data)
Node child = Node(data);

children.Add(child);
return child;

List<Node> getPossibleAction(){

return children;
nbChilden(){

return children.Count;

setState(State p){
.state = p;

Retropropagation(Node node){




i=0;

validate = node.data.a;
while(node.parent != ){

Debug.Log("melakukan Retropropagation");

node.parent.data.a += validate;

node.parent.data.b++;

node = node.parent;

Node Exist(State p ){
if(children != )
foreach( child in children){
if(child.state == p){
return child;

return

Node GetChild( i)

foreach (Node n in children)
if (--1 == 0)
return n;
return g
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1.4. LAMPIRAN 4. Code pada Algoritma MCTS

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using System;

thelLastHope{

MCTS
Node tree;
born;
Model model;
BossID = 1;
maxIteration = 10;
iterationCount = 0;
Model simumodel;

MCTS (Model model)

Node ( Register(0, 0));
0.0f;

.model = model;

trust()

foreach (Node n in tree.getPossibleAction())

{

if (n.data.b > 10)
{

Debug.Log("setidaknya salah satu node harus dapat

diandalkan");
return

return

State interact()

iterationCount




for ( i =0;i<maxIteration;i++)

{
Debug.Log("melakukan simulasi");
simulate(tree);

maxHeuristicScore = float.MinValue;
Node selectedNode = i

foreach (Node child in tree.getPossibleAction())

{
if (child.state != State.dead)

{

Debug.Log("menghitung skor heuristik");
heuristicScore = calculateHeuristicScore(child);

if (heuristicScore > maxHeuristicScore)

{

Debug.Log("jika heuristicScore lebih besar dari
maxHeuristicScore");

maxHeuristicScore = heuristicScore;

selectedNode = child;

if (selectedNode !=
{

Debug.Log("select node dari hasil heuristik");
tree = selectedNode;
return selectedNode.state;

}

else

{

Debug.Log("memilih aksi menggunakan UCB1");
Node bestChild = selectBestChild(tree);
if (bestChild != )
{
tree = bestChild;
return bestChild.state;

return State.dead;




simulate(Node action)

simumodel = Model (model);

GameSimul.copymodel = simumodel;

while (!GameSimul.isFinished && iterationCount <
maxIteration)
{
heuristicScore = calculateHeuristicScore(action);
System.Array actions
GameSimul.GetNextPossibleAction(action);

State choice = (State)
GameSimul.GetRandomAction(actions);

Node exitanteNode = action.Exist(choice);
if (exitanteNode == )

{

Debug.Log("tindakan baru menjadi tindakan saat

ini");
Node selectedAction = action.AddChild(
Register(0, 0));
selectedAction.parent = action;
selectedAction.setState(choice);

action = selectedAction;

}

else

{

Debug.Log("tindakan saat ini adalah tindakannya");
action = exitanteNode;




Debug.Log("mulai aksi");
GameSimul.PlayAction(action);

iterationCount++;

action.data.b = 1;
if (GameSimul.finalSituation == 9)

{

Debug.Log("gameSimul situasi gameOver");
action.data.a = -1;

if (GameSimul.finalSituation == 2)

{
Debug.Log("jika boss dan player masih hidup");

action.data.a = 9;

else if (GameSimul.finalSituation == 1)

{
Debug.Log("membunuh player");

action.data.a = 1;

Node.Retropropagation(action);

GameSimul.Reset();

Node selectBestChild(Node node)
explorationFactor = 1.4f;
maxHeuristicScore = float.MinValue;

Node bestChild = ;

bestUCB1 = float.MinValue;

foreach (Node child in node.getPossibleAction())




if (child.state != State.dead)

exploitation = ( )child.data.a /
)child.data.b;

exploration = Mathf.Sqrt(Mathf.Log(tree.data.b) /

child.data.b);

ucbl = exploitation + explorationFactor *
exploration;

if (ucbl > maxHeuristicScore)

{

maxHeuristicScore = ucbil;
bestChild = child;

if (child.data.a == child.data.b)
{

break;

if (bestChild !=

{
tree = bestChild;

tree.parent =

return bestChild;

calculateHeuristicScore(Node node)
heuristicScore = 0.0f;

if (node.state == State.shotlaser)
{

Debug.Log("menilai aksi shotlaser");

if(GameSimul.TouchAdv == 1){
heuristicScore += 0.5f;
}else{

heuristicScore -= 0.5f;




}
if (node.state == State.spesialShooting)

{

Debug.Log("menilai aksi spesialShot");

if(GameSimul.TouchAdv == 1){
heuristicScore += 0.5f;
}else{

heuristicScore -= 0.5f;

return heuristicScore;

1.5. LAMPIRAN 5. Partisipasi Dalam Uji Coba

Siapa yang telah menjawab?

Email

luthfisetiawan354@gmail.com
1911102441118@umkt.ac.id
githubijai12@gmail.com
firdausprogaming14@gmail.com
shidiq.tkj@gmail.com
muhigbalkadirg9@gmail.com
1911102441152@umkt.ac.id

arismanesdafenisé@gmail.com
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1.6. LAMPIRAN 6. Pengujian Fungsional

Tombol "Tap To Start Game " (Apakah Tombol Tersebut Berfungsi Menampilkan Menu |_D Salin
Utama?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi

Tombol "New Game " (Apakah Tombol Tersebut Berfungsi Menampilkan Story Karakter I_D Salin
dan Masuk Ke Map Lobby ?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi

Tombol “Options" (Apakah Tombol Tersebut Berhasil Menampilkan Menu Pengaturan O salin
Game?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi
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Tombol "Options bagian Audio " (Apakah Suara Pada Game Berfungsi Dengan Baik?)

A

8 jawaban

@ Berfungsi
@ Tidak Berfungsi

Berfungsi
7 (87,5%)

Tombol "Quit " (Apakah Tombol Tersebut Berfungsi Menutup Aplikasi Game?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi

Tombol "Skip" (Apakah Tombol Skip Yang Berada Di Story Karakter Berfungsi Melewati
Storynya?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi
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Tombol "Analog Kiri (Apakah Tombol Tersebut Berfungsi Mengerakan Karakter?) [D Salin

8 jawaban
@ Berfungsi
@ Tidak Berfungsi
Tombol "Analog Kanan " (Apakah Tombol Tersebut Berfungsi Menambakkan Sebuah |_D Salin
Peluru?)
8 jawaban
@ Berfungsi
@ Tidak Berfungsi
Tombol "Dash" (Apakah Tombol Tersebut Berfungsi Memindahkan Karakter Sesuai O salin

Dengan Arah Yang Ditentukan?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi
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Tombol "Reload” (Apakah Tombol Tersebut Berfungsi Dengan Baik?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi

Tombol "Menu Pause” (Apakah Tombol Tersebut Berfungsi Dengan Baik?)

8 jawaban

@ Berfungsi
@ Tidak Berfungsi

1.7. LAMPIRAN 7. Pengujian BlackBox

Perilaku yang diterapkan pada NPC Boss

10 salin

LD Salin

Bagaimana Tingkat Kesulitan Pada NPC Boss?

8 jawaban
3 3 (37,5%)
. 2 (25%)
1
0 (0%) 0(0%)
0 L 1
1 2
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Apakah ada Pattern atau perilaku yang tidak tertebak ketika melawan NPC Boss? Ll_j Salin
bagaimana serangan itu sehingga kamu tidak bisa menebaknya? ceritakan itu pada
opsi lainnya

8 jawaban

4 (50%)
Tidak ada 4(50%)
bagus bg —1(12,5%)
diluar nalar, bisa ngegocek kaygk |1 (12.5%)
dia
0 1 2 3 4
Bagaimana serangan pada NPC Boss apakah ada serangan yang menarik? berikan |_D Salin
tanggapanmu bagaimana serangan itu di opsi lainnya
8 jawaban
ada 6 (75%)
tidak ada
bagus bg
Apakah penambahan buff dapat menyeimbangi dari perlawanan NPC Boss? berikan LD Salin

saran untuk kedepannya bagaimana buff yang ditambahkan sehingga game ini dapat
lebih balance

8 jawaban

Menyeimbangi

Tidak menyeimbangi

balance bg
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