CHUONG 1: TONG QUAN DE TAI
1. Giei thiéu

Game ban sung online goc nhin th nhit 1a tira game duoc viét bang ngdn ngit C#, bang
nén tang céng nghé Unity 3D va két hop véi Photon Unity Network (PUN). Game cho phép
nhiéu ngudi choi tham gia cung luc, chién ddu véi nhau bang sing trong mot khoan thoi
gian va nguoi chién thang 1a nguoi ¢ s6 ha guc ngudi choi khac nhiéu nhat.

Game c¢06 cac chic nang nhu tao phong choi, tham gia phong choi ctia nguoi khac, gay
sat thuong 1an nhau bang vii khi.

V&1 muc dich cho ngudi choi dugce giai tri cung luc véi nhau, tdn hudng khoang thot
gian giai tri lanh manh, nhanh gon va nhe khong cau ki nén Game ban sting online goc nhin
thtr nhét (ColorGun) ra doi.

2. Khao sat hién trang

Dong game FPS 1a mot dong game di c6 tir 1au va dugc wa chudng cho dén nay nhu céac
tua game ndi tiéng nhu CS:GO, Call Of Duty,.. Véi dic diém cia dong game nay la dé
choi, mure d§ gidi tri cao, lam cho nguoi choi hao hirng thi né1 dong game FPS 1a dang dung
dau trong thi truong game ciing khong ngoa.

Tuy 13 nhiéu nhung da s6 cac game hién nay trén thi truong déu 1a cac twa game ning,
mudn choi ching ta phai tao tai khoan, thu tuc trude khi choi rit rudm ra can trd nguoi
choi, vi thé mot y tudng tao ra con game FPS choi nhiéu nguodi cung lac, nhe, khong can
phai 13p tai khoan ra do1. ColorGun la thur t61 da nay ra y tudng do.

3. Pdi twong va mo ta doi tweng nghién cieu

Céc d6i twong can nghién ctru dé ¢ thé tao ra mot tira game hoan chinh bang Unity.

+ Unity Engine 3D: Nghién ctru vé Pattern Design ctia Unity, Particle
System, cac package tir Asset Store, animation tao hoat anh.

+ Photon Unity Network: Nghién ctru va tim céch tich hop vao Unity,
xdy dung cac chirc nang online ctia game stir dung Photon.

+ Ngbn ngit C#: Nghién ctru, tiép thu cach tdi vu hoa cac ham, bién.
Manh mé logic hon 1am game nhe hon dé c6 thé may nao ciing chay

duoc.



4. Muc tiéu nghién caru

+ Ung dung kién thirc d3 hoc va kinh nghiém thwc té tai doanh nghiép xay

dung, thiét ké mot tya game hoan chinh bang Unity Engine.

+ Nghién ctru, st dung cong nghé Photon Unity Network vao tua game.

+ Sir dung Photon Unity Network dé x4y dung server két ndi ngudi choi.

+ St dung C# xay dung cac chirc nang chinh tao thanh mot con game hoan

chinh.

+ Sir dung cac Asset c6 san trong Unity Asset Store dé xdy dung game.

+ Xuat game dé co thé chay trén windows va két ndi nhi€éu nguoi choi cung

lc.

5. Pham vi dé tai

Dé tai duoc nghién ciru va xay dung trong khoang thoi gian 1a ba thang tir thang 6/2023

dén thang 9/2023.

Kién thirc nghién ctru Unity, cac package, animation, pattern design 1a tir kién thuc da

hoc va kinh nghiép thuc tép tai doanh nghiép.

Kién thirc vé& ngdn ngir C# 1a tir kién thirc d4 hoc va kinh nghiém rén luyén, tir cac dién

dan trén internet.

Kién thtrcc vé Photon Unity Network dugc to61 nghién cutru tir tai liéu chinh thue do Exit

Game — bon vi tao ra Photon Unity Network dua ra.

6. Chu tric dé tai

Pé tai gdm hai phan:

o Bén bdo cao gébm cac chuong:

+

+

Chuong 1: Téng quan vé dé tai.
Chuong 2: Co s 1y thuyét.
Chuong 3: Phén tich va thiét ké hé thong games.
Chuong 4: Thuc nghiém va trién khai.
Két luan.
o Két qua dat dugc.
o Hudng phat trién.

Tai liéu tham khao.



San pham thyc té: File project Unity Game va ban build ra chay trén

hé diéu hanh Windows.



CHUONG 2: COSO LY THUYET
1. NgO6n ngir sir dung
1.1C sharp (C#)

C# (hay C sharp) 13 mot ngdn ngit 1ap trinh don gian, dugc phat trién boi doi ngii ky su
ctia Microsoft vao ndm 2000. C# 13 ngdn ngir lap trinh hién dai, huéng dbi twong va duoc
xdy dung trén nén tang ciia hai ngdén ngit manh nhét 1a C++ va Java.

Trong cac tmg dung Windows truyén thong, ma ngudn chuong trinh duoc bién dich truc
tiép thanh ma thyc thi ctia hé diéu hanh.

Trong céc tng dung st dung .NET Framework, mi ngudn chwong trinh (C#, VB.NET)
dugc bién dich thanh ma ngdn ngir trung gian MSIL (Microsoft intermediate language).

Sau d6 ma nay duogc bién dich boéi Common Language Runtime (CLR) dé tré thanh ma
thuc thi cia hé diéu hanh. Hinh bén dudi thé hién qua trinh chuyén d6i MSIL code thanh

native code.
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Hinh 2.1 Qud trinh chuyén déi MSIL code thanh native code.

C# v6i sy hd trg manh mé cua .NET Framework giap cho viéc tao mot ing dung
Windows Forms hay WPF (Windows Presentation Foundation), phat trién game, (mg dung
Web, tng dung Mobile tré nén rat d& dang.

1.2Pac trung cia ngdn ngir C#

+ C# 1a ngdn ngtr don gidn



C# loai bo mot vai su phirc tap va réi rim cta nhimg ngdn ngit nhu Java va c++, bao
gdm viéc loai bo nhitng macro, nhirg template, da ké thira, va 10p co sé 4o (virtual base
class).

Ngbn ngit C# don gian vi nd dya trén nén tang C va C++. Néu chung ta than thién véi C
va C++ hodc tham chi 1a Java, ching ta s& thdy C# kha gidng vé dién mao, ct phap, biéu
thirc, toan tir va nhitng chirc ning khac duogc lay truc tiép tir ngdn ngit C va C++, nhung nd
da duogc cai tién dé 1am cho ngon ngir don gian hon.

+ C# 1a ngdn ngir hién dai

Diéu gi 1am cho mot ngdn ngit hién dai? Nhitng dic tinh nhu 14 xir 1y ngoai 1€, thu gom
bod nhé tu dong, nhitng kiéu dit litu m& rong, va bao mat ma nguén 1a nhitng déc tinh dugc
mong doi trong mot ngdn ngir hién dai. C# chira tat ca nhimng dic tinh trén. Néu 1a nguoi
m&i hoc 1ap trinh c6 thé ching ta s& cam thdy nhitng dic tinh trén phtc tap va kho hiéu.
Tuy nhién, ciing dimng lo ling chung ta s& dan dan duoc tim hiéu nhimng dic tinh qua céac
ndi dung khoé hoc nay.

+ C# 1a mot ngdn ngir 14p trinh thuan hudéng dbi twong

Lap trinh huéng ddi twong (OOP: Object-oriented programming) 1a mot phuong phap
1ap trinh c6 4 tinh chét. D6 1a tinh triru twong (abstraction), tinh dong géi (encapsulation),
tinh da hinh (polymorphism) va tinh ké thira (inheritance). C# hd tro cho chiing ta tat ca
nhitng dac tinh trén.

+ C# la mot ngdn ngtr it tir khoa

C# 1a ngdn ngir str dung gi6i han nhiing tir khoa. Phan 16n céc tir khoa duoc sir dung dé
mo ta thong tin. Chiing ta c6 thé nghi ring mot ngdn ngit ¢6 nhiéu tir khoa thi s& manh hon.
Diéu nay khong phai su that, it nhat 13 trong truong hop ngdn ngit C#, chiing ta c6 thé tim
thdy rang ngon ngit ndy c6 thé dugc sir dung dé lam bat ctr nhiém vu nao.

2. Engine sir dung
2.1 Unity Engine

Unity la mot “cross- flatform game engine” tam hiéu la cong cu phat trién game da nén

tang duoc phat trién bai Unity Technologies. Game engine nay duoc sir dung dé phat trén

game trén PC, Consoles, thiét bi di dong va trén websites.



Hinh 2.2 Giao dién trong Unity

Nhu hinh trén ching ta thiy c6 5 khung khac nhau:
+ Scene [1] — noi xay dung tro choi
+ Hierarchy [2] — danh sach cac GameObject trong mot canh game
+ Inspector [3] — man hinh cai dat cho tai nguyén/déi twong dang dugc chon
+ Game [4] — ctra s6 xem trudc game, chi hoat dong & ché do choi (khi nhan
Play)
+ Project [5] — danh sé&ch cac tai nguyén trong project, dong vai tré nhu mot thu
vién
[1].Cira sé Scene va Hierarchy
Cira s6 Scene 1a noi chung ta s& xay dung toan bo cac dbi tuong trong game. Cira s6
cung cip nhiéu goc nhin khac nhau, c6 thé nhin dang phdi canh hoic dang song song.
Chung ta c6 thé kéo tha d6i twong trén cira s6 ndy, di chuyén, xoay...
Hinh 2.3 Céng cu diéu khién man hinh Scene
Cira s6 Scene ciing kém theo bon nut diéu khién tién loi nhu hinh trén. Truy cap tir ban
phim bang cach sir dung cac phim Q, W, E, va R. Cac phim thuc hién cac hoat dong sau

day:


https://tieuluan.info/v-import-project.html
https://tieuluan.info/pdh--plesiochronous-digital-hierarchy--khi-nim.html

+ Cong cu ban tay [Q]: cong cu nay cho phép di chuyén trong ctra s6 Scene,
xoay goc nhin, phong to, thu nhé géc nhin.

+ Cong cu di chuyén [W]: Cong cu nay ding dé di chuyén mot d6i tuong.

+ Cong cu xoay [E]: Cong cu nay cho phép ching ta xoay nhan vat theo mdt
truc nao do trong khéng gian.

+ Cong cu ty 1€ [R]: Cong cu nay cho phép ching ta tdng giam ty 1€ kich thudc
ctia ddi tugng.

Khi chon mét ddi tuong trong ctra sb Scene, d6i tuong nay s€ dugc tu dong chon trong

cua s Hierarchy va nguoc lai.

mount_horse_cataphract_high

Hinh 2.4 Chon déi twong trong Scene va Hierrarchy

[2].Inspector
Inspector s€ hién thi tat ca thong tin, cac thanh phﬁn trong ddi tuong game dang chon,
va cho phép diéu chinh cac bién cta cac thanh phan nay. C6 thé xem ctra s6 ndy nhu ctra

s6 Properties khi design giao dién Winform trén Visual Studio.
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Hinh 2.5 Cia sé Inspector hién thi thong tin mét déi twong

[3].Cira s6 Game

Cira s6 nay sé& hién thi nhitng gi c6 trong cira sd Scene va s& hoat dong khi nhan nut
Play. Trong cira sd nay ching ta c6 thé chon cac kich c& hién thi khac nhau dé build cho
cac loai may khac nhau. Chung ta c6 thé choi thir game trén cira s6 nay khi dd nhan nat
Play. Luu y rang khi cira s6 nay hoat dong roi thi moi chinh sira trén ctra s6 Scene va cai
dat cho cac dbi tuong chi 1a tam thoi va khi nhén nut Stop, cura ) nay vé lai trang thai
tinh thi moi chinh stra trudc do6 1a khong con.

[4].Cira sb Project

Ctra sO Project thé hién noi dung bén trong thu muc Assets ctia project chung ta. Khi
thém tai nguyén vao thu muc Assets ngay lap tirc ching s€ tu dong duoc cap nhap vao
project Unity cia chung ta.

2.2 Pinh nghia lap trinh trén Unity la gi ?

Lap trinh Unity 2D va 3D dugc lap trinh dua vao 3 ngoén ngir chinh 1a C#, Boo va
UnityScript. Thong thuong, ngon ngir chinh ma lap trinh vién Unity sir dung pho bién
nhat hién nay 1a C#.

bén day, c6 cau hoi dat ra r%mg: Tai sao Unity lai dugc st dung dé thiét ké game roi ma
van con phai biét r6 nhing lap trinh & phia trén?

Unity c¢6 phan han ché 1ap trinh ndm & phan kéo tha nén cac lap trinh trén duoc ap

dung nhu phuwong phap b tro.


https://blog.itnavi.com.vn/c-la-gi/

Nhu vi du sau: Mot tro choi dugce 1ap trinh véi thao tac don gian 1a ban may bay, ngoai
cong viéc kéo tha cac giao di¢én tai main menu, dat nhan vat va khung nén,... thi n6 con
dugc thuc hién dua trén phuong phap drag and drop.

Nhitng hiéu tng bén trong trd choi s& tu dong lip di 1ap lai nhu bau troi ctia nén va di
10i lién tuc nham tao ra cc hiéu ung may bay dang di chuyén, vu nd, hodc ban dan,...
Chinh vi vdy, khong thé pick mai 1 ddi twong rdi tién hanh tha lién tuc trén d6 ciing nhu
canh chinh mai bang tay. Boi ddy 1a mot trong nhitng hiéu tmg ty dong va ciing 1 cach
duy nhit ma ta can phai lap trinh.

2.3 Cac khai niém quan trong trong lap trinh Unity ?

- GameObject

Mot dbi tuong cu thé trong game goi 1a mot game object, co thé 1a nhan vat, 6 vat nao
do6. Vi du: cay cbi, xe ¢, nha ctra, nguoi...

- Component

Mot GameObject s& c6 nhiéu thanh phan c4u tao nén n6 nhu 1a hinh anh (sprite
render), tap hop cac hanh dong (animator), thanh phan xir 1y va cham (collision), tinh toan
vat 1y (physical), ma diéu khién (script), cac thanh phan khéc... mdi tht nhu vay goi 1a
mot component cua GameObject.

- Sprite

La mot hinh anh 2D ctia mot game object ¢6 thé 14 hinh anh ddy du, hodc ¢ thé 1a mot
bd phan nao do.

- Animation

La tap mot hinh anh dong dua trén su thay ddi lién tuc ctia nhiéu sprite khac nhau.

- Key Frame

Key Frame hay Frame la mot trang thai cia mgt animation. Co thé duoc tao nén tir 1
sprite hay nhiéu sprite khac nhau.

- Prefabs

La mot khai niém trong Unity, dung dé sir dung lai cac d6i twong giéng nhau co trong
game ma chi can khoi tao lai cac gia tri vi tri, ti 1€ bién dang va goc quay tir mot ddi tuong

ban dau. Vi du: Cac ddi tuong la dong tién trong game Mario déu co xir 1y giéng nhau,



nén ta chi viéc tao ra mot dbi twong ban dau, cac dong tién con lai s& st dung prefabs.
Hoac khi ta lat gach cho mot cai nén nha, cic vién gach ciing duogc str dung la prefabs.

- Sounds

Am thanh trong game.

- Script

Script 1a tap tin chira cac doan ma ngudn, dung dé khai tao va xtr Iy cac doi tuong
trong game. Trong Unity c6 thé dung C#, Java Script, BOO dé 1ap trinh Script.

- Scenes

Quan 1y tat ca cac d6i twong trong mdt man choi ciia game.

- Assets

Bao gdm tat ca nhiing gi phuc vu cho dy 4n game nhu sprite, animation, sound, script,
scenes. ..

- Camera

La mdt game object ddc bi¢t trong scene, dung dé xé4c dinh thm nhin, quansat cac doi
tuong khéc trong game.

- Transform

La 3 phép bién ddi tinh tién, quay theo céc tryc, va phong to thu nhé mot doi tuong

3. Photon Unity Network (PUN)

Photon Unity Networking (PUN) 1a g6i Unity danh cho cac trd choi nhiéu nguoi
choi. Két ndi linh hoat dwa ngudi choi cac phong noi cac d6i tugng cé thé duge dong bo
héa qua mang. RPC, Tuy chinh thudc tinh hoac cac su kién Photon "low level" 1a mot trong
s6 C4c tinh niang co ban. Giao tiép nhanh chong va dang tin dugc thyc hién thong qua (céc)
may cht Photon chuyén dung, do d6 nguoi dung khong can két ndi timg ci mot.

Ciing gidng nhu Unity Networking, Photon Unity Networking st dung UDP dé lién lac,
nhung diém khac biét chinh 14 nguoi choi khong truc tiép luu trit may chu. Thay vao do,
khach hang két ndi voi mot cum may chu (duoc goi 1a “dam may”) va yéu ciu mot
phong. Mot phong s& dugc tao trén mot trong cac may chu trong cum va khach hang s& két
ndi voi phong nay.

Ngoai ra, thay vi c6 mot “may chu” (thuong 1a nguoi choi luu trlt may chua), Photon

Unity Networking dinh nghia mét “mdy khach chinh”. Theo méc dinh, nguoi choi tao
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phong 1a khach hang chinh. Tuy nhién, néu nguoi choi d6 roi di, ngudi choi khac s& duge
chon lam khach hang chinh. Nguoc lai, diéu nay voi Unity Networking, trong dé néu may
chu roi di, tro choi s& két thiic hodc phai duge di chuyén, trong PUN, tro choi c6 thé tiép

tuc mot cach lién mach.
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Hinh 2.6 Photon Unity Neworking
3.1Ludng sw kién dé sir dung Photon Unity Networking co ban tao mot tro choi
online
+ Tao mot may chi:

Dé tao mot may chu, chung ta can khoi tao n6 trén mang va dang ky né voi may chu
chinh. Viéc khdi tao yéu cau sb lugng nguoi choi tdi da va sé cong (25000). Bdi véi viée
dang ky may chu, tén ctia tro choi phai 1 duy nhét, néu khong ta co thé gap rac réi véi cac
du an khac st dung cung tén. Tén phong c6 thé 1a bat ky tén nao.

[sourcecode language="Csharp”]

private const string typeName = ""UniqueGameName'";

private const string gameName = ""RoomName’;

private void StartServer()

{
Network.InitializeServer(4, 25000, !Network.HavePublicAddress());

MasterServer.RegisterHost(typeName, gameName);
}
11



[/sourcecode]

Néu may chu dugc khdi tao thanh cong, OnServerlnitialized() s€ duoc goi. Hién tai, ta
s€ nhan dugc phan hdi cho biét may chu da thuc sy dugce khai tao.

[sourcecode language="Csharp”]

void OnServerlnitialized()

{
Debug.Log("*Server Initializied");

}

[/sourcecode]

Tat ca nhitng gi chiing ta can bay gid 1a mot s6 dang dau vao dé cho phép khai dong may
chu khi chting ta muén. D¢ kiém tra, ta tao cac nut bang Unity GUI. Toi chi muén nhin thay
cac nit ndy néu ta chwa khoi dong médy chu hodc tham gia may chu, vi vy nat nay sé tu
hién thi néu nguoi dung khong phai 1a may khach ciing nhu may chi.

[sourcecode language="Csharp”]

void OnGUI()

{
if (INetwork.isClient && !Network.isServer)

{
if (GUI.Button(new Rect(100, 100, 250, 100), *Start Server'))
StartServer();

}
}

[/sourcecode]

Bay gio 1a ltc dé kiém tra nhitng gi chung ta d 1am cho dén hién tai. Khi bit dau du an,
tat ca nhiing gi ta thay bay gio 1a nit khai dong may chi. Néu ta nhan nat ndy, mot thong
bao s& hién thi trong bang diéu khién cho biét ta vira khoi tao may chu. Sau d6 nut s& bién
mat.

+ Tham gia mot may chi:
Bay gio chung ta c¢6 chirc ning tao may cht nhung chua thé tim kiém cac méy chu hién

c6 hoac tham gia mét trong so ching. Bé 1am dugc diéu nay, ching ta can gui yéu cau dén
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may chu chinh dé iy danh sach HostData. N6 chtra tat ca dit liéu can thiét dé tham gia mot
may chi. Sau khi nhin dwgc danh sich may chu, mot théng bao s& duoc giri dén
OnMasterServerEvent().

Ham nay duoc goi cho mdt sb su kién, vi vay ching ta can thém mot trinh kiém tra dé
xem lidu thong béo c6 bang MasterServerEvent. HostListReceived hay khong . Néu ding
nhu vy, chung ta c¢6 thé luu trir danh sach may chu.

[sourcecode language="Csharp”]

private HostData[] hostL.ist;

private void RefreshHostL.ist()

{
MasterServer.RequestHostList(typeName);

}

void OnMasterServerEvent(MasterServerEvent msEvent)

{

if (msEvent == MasterServerEvent.HostListReceived)

hostList = MasterServer.PollHostL.ist();

}

[/sourcecode]

Dé tham gia mot may chu, tit ca nhitng gi chung ta can 13 mot muc trong danh sach may
chi. OnConnectedToServer () dugc goi sau khi chung ta tham gia vao may chu. Chung ta
s€ md rong chirc ndng nady sau

[sourcecode language="Csharp”]

private void JoinServer(HostData hostData)

{
Network.Connect(hostData);

}

void OnConnectedToServer()

13



{
Debug.Log("'Server Joined");

}

[/sourcecode]

Bang cach md rong GUI voi mot s6 nat bod sung, cac chirc nang chiing ta vira tao c6 thé
duoc goi. Luc nay s€ c6 hai nut, mgt nut dé khoi dong may chu va mot ntt khac dé 1am moi
danh sach may chu. Mot nat méi duge tao cho moi may chu va no s€ két ndi nguoi dung
vo1 phong tuong ng.

[sourcecode language="Csharp”]

void OnGUI()

{
if ('"Network.isClient && !'Network.isServer)

{
if (GUI.Button(new Rect(100, 100, 250, 100), "'Start Server'"))
StartServer();

if (GUIL.Button(new Rect(100, 250, 250, 100), "*Refresh Hosts""))
RefreshHostL.ist();

if (hostL.ist != null)

{

for (inti=0; 1< hostList.Length; i++)

{

if (GUI.Button(new Rect(400, 100 + (110 * i), 300, 100), hostL.ist[i].gameName))
JoinServer(hostList[i]);

}
}
}
}

[/sourcecode]
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Bang cach trén, chung ta di tao may chil va tham gia vao may chu do thanh cong, viéc
con lai dé tré thanh mét con game hoan chinh 14 tao ra cac ngudi choi tuong trung cho
nguoi tham gia, déng bo trang thai — ctr dong, ... dé thanh mot con game hoan chinh.

+ Tao ngwoi choi:

Bay gid chung ta c6 thé két ndi nhiéu ngudi choi véi nhau, gid day ching ta c6 thé mo
rong co ché trd choi. Thiét 1ap mot khung canh don gian v6i mit Plane, camera va Lighting
system. Thém mdt game object cho ngudi choi va ¢ dinh cac chuyén dong quay dé ta
khong c6 hanh vi la khi di chuyén.

[sourcecode language="Csharp”]

public class Player : MonoBehaviour

{
public float speed = 10f;

void Update()
{

InputMovement();

}

void InputMovement()

{
if (Input.GetKey(KeyCode.W))

rigidbody.MovePosition(rigidbody.position + Vector3.forward * speed *

Time.deltaTime);
if (Input.GetKey(KeyCode.S))
rigidbody.MovePosition(rigidbody.position — VVector3.forward * speed *

Time.deltaTime);

if (Input.GetKey(KeyCode.D))
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rigidbody.MovePosition(rigidbody.position + Vector3.right * speed *

Time.deltaTime);

if (Input.GetKey(KeyCode.A))

rigidbody.MovePosition(rigidbody.position — Vector3.right * speed *
Time.deltaTime);

}

}

[/sourcecode]

Tiép theo, thém thanh phan network view component vao d6i tuong (Component >
Miscellaneous > Network View). Diéu ndy s& cho phép ta giri cac goi dit liéu qua mang dé
déng bo hoa ddi tuong. Trudong déng bod hoa trang thai dugc ty dong dat thanh “reliable
delta compressed”. Piéu nay c6 nghia la dir liéu di dong bo hoa s& dugc gui tu dong nhung
chi khi gia trj ctia n6 thay d6i. Vi vay, vi du néu ta di chuyén voi tu cach 13 nguoi choi, vi
tri ciia ta s& duoc cap nhat trén may chu. Bang cach dit n6 thanh “off”, s& khong c6 dong
bd hoa ty dong nao ca va ta phai thuc hién thua cong. Bay gio hdy dat né thanh “reliable”.

Trong tap 1énh NetworkManager, hiy thém mot bién ddi tugng tro choi cong khai cho
prefab ddi twong. Trong ham méi SpawnPlayer() , prefab sé& dugc khdi tao trén mang, vi
vay tat ca khach hang s€ théy doi tuong nay trong tro choi cua hg. N6 doi héi mot vi tri, su
xoay vong va nhom, vi vay t6i khuyén ta nén tao mot diém hoi sinh.

[sourcecode language="Csharp”]

public GameObject playerPrefab;

void OnServerlnitialized()

{
SpawnPlayer();

}

void OnConnectedToServer()

{
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SpawnPlayer();
}

private void SpawnPlayer ()

{

Network.Instantiate(playerPrefab, new Vector3(0f, 5f, 0f), Quaternion.identity,
0);

}

[/sourcecode]

Tao ban dung ma1 va chay lai hai phién ban. Ta s€ nhan théiy réng ta c6 thé kiém soat tat
ca ngudi choi duge két ndi, khong chi cia riéng ta. Piéu nay cho thay mot khia canh quan
trong s& dugc st dung thudng xuyén khi tao trd choi nhiéu ngudi choi: ai diéu khién ddi
tuong nao?

Mot cach dé khic phuc su ¢b nay 1a xdy dung mot quy trinh kiém tra ma trinh phét dé
n6 chi nhan dau vao tir ngudi dung di khdi tao d6i twong. Vi ta dit dong bo hoa dang tin
ciy trén ché d6 xem mang nén dit liéu s& duoc guri ty dong qua mang va khong can thong
tin nao khac.

Pé trién khai phuong phap nay, chung ta can kiém tra xem d6i tuong trén mang c6 phai
la cta t61 hay khong trong tap Iénh trinh phat. Thém cau Iénh if sau vao Update()

[sourcecode language="Csharp”]

void Update()

{

if (networkView.isMine)

{
InputMovement();
}
}

[/sourcecode]
Néu bay gio ta thuc hién mot bai kiém tra khac, ta s& thdy minh chi ¢ thé diéu khién

mdt trong nhiing nguoi choi.
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Mot giai phap khac c6 thé 1a guri tat ca thong tin ddu vao dén méy chil, sau d6 may cha
s€ chuyén ddi dit liéu cua ta thanh chuyén dong thuc té va gui lai vi tri méi ctia ta cho moi
nguoi trén mang. Uu diém 13 moi thir déu dugce dong bo hoa trén may chu. Pidu ndy ngin
can ngudi choi gian 14n voi khach hang dia phuong cua ho. Nhuoc diém cua phuong phap
nay 1a do tré giita may khach va mdy chu, diéu nay co thé dan dén viéc ngudi dung phai
cho xem hanh dong minh thuc hién.

+ Pong bd héa trang thai:

C6 hai phuong phap truyén thong mang. Pau tién 1a Pong bo hoa trang thai va cai con
lai 1a Cudc goi thu tuc tir xa, s€ duogc dé cap trong mot doan khac. fo)ng bo hoda trang thai
lién tuc cAp nhat cac gia tri qua mang. Cach tiép can nay hitu ich véi nhitng dit liéu thudng
xuyén thay d6i, chang han nhu chuyén dong cia ngudi choi. Trong ham
OnSerializeNetworkView(), cac bién dugc guri hodc nhén va sé déng bd hoa chiing nhanh
chong va don gian. Dé cho ta thiy cach thic hoat dong ctia no, ta s& viét ma dong bo hoa
vi tri cua nguoi choi.

Chuyén dén thanh phan xem mang trén prefab cta trinh phat. Truong duoc quan sat chia
thanh phén s€ duoc déng b6 hoa. Bién d6i duoc tu dong thém vao trudong ndy, dan dén vi
tri, gbc quay va ty 1¢ dugc cap nhat tiry thudc vao toc do giri. Kéo thanh phan cta tap 1énh
trinh phat vao trudong dugce quan sat dé chung ta c6 thé viét phuong thirc dong bo hoa cua
riéng minh.

Thém OnSerializeNetworkView() vao tdp Iénh trinh phat. Ham nay duogc goi tu dong
mdi khi no giri hodc nhan dir liéu. Néu nguoi dung dang ghi vao ludng, diéu d6 c6 nghia 1a
anh ta dang gui dir ligu. Béng cach sur dung stream.Serialize() , bién s& duoc tuan tu hoa va
duoc cac may khach khac nhan. Néu nguoi dung nhan duoc dir li¢u, chirc nang tuan tu hoa
tuong tu s€ dugc goi va hién co thé duoge dat dé luu trir dir liéu cuc bd. Luu v réng tha tu
ctia cic bién phai giéng nhau khi guri va nhan dir ligu, néu khong cac gia tri s€ bi xdo tron.

[sourcecode language="Csharp”]

void OnSerializeNetworkView(BitStream stream, NetworkMessagelnfo info)

{

Vector3 syncPosition = Vector3.zero;

If (stream.isWriting)
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{
syncPosition = rigidbody.position;
stream.Serialize(ref syncPosition);

}

else

{

stream.Serialize(ref syncPosition);
rigidbody.position = syncPosition;
}

}

[/sourcecode]

Tao mot ban Build khac va chay né. Két qua s& giéng nhu truéc day, nhung bay gid ta
da cap cho minh quyén kiém soat chuyén dong va cach thirc hoat dong cia dong bo hoa.

+ Thiét 1ap céc gia tri:

Ta c6 thé nhan thiy van dé vé do tré giira hai phién ban do toc do guri. Cai dit tiéu chuin
trong Unity 1a mot goi dang duoc ¢ gang gui 15 1an mdi gidy. Vi muc dich thir nghiém, ta
s& thay d6i toc do giri. Pé thuc hién viée ndy, trude tién hiy chuyén dén cai dit mang tai
(Edit> Project Settings > Network). Sau d6, thay d6i tbc do guri thanh 5, két qua 1a s& gui it
g61 dir li¢u hon. Néu ta thuc hién mét ban dung va thtr nghiém khac, do tré sé rd rang hon.

Pé lam tron tru qua trinh chuyén d6i tir gia tri dir liéu cii sang gia tri dir liéu méi va khac
phuc cac van dé vé do tré nay, co thé sir dung phép ndi suy. Co6 mot s6 lwa chon vé cach
thue hién diéu nay. D6i voi huéng dan nay, ta s& ndi suy gitta vi tri hién tai va vi tri méi
nhan duoc sau khi dong bo hoa.

OnSerializeNetworkView() can dugc mé rong dé luu triv tit ca dir liéu can thiét: vi tri
hién tai, vi tri méi va do tré giira cac lan cap nhat.

[sourcecode language="Csharp”]

private float lastSynchronizationTime = Of;

private float syncDelay = 0f;

private float syncTime = Of;

private Vector3 syncStartPosition = Vector3.zero;
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private Vector3 syncEndPosition = Vector3.zero;

void OnSerializeNetworkView(BitStream stream, NetworkMessagelnfo info)
{

Vector3 syncPosition = Vector3.zero;

if (stream.isWriting)

{

syncPosition = rigidbody.position;

stream.Serialize(ref syncPosition);

}

else

{

stream.Serialize(ref syncPosition);

syncTime = 0f;
syncDelay = Time.time — lastSynchronizationTime;

lastSynchronizationTime = Time.time;

syncStartPosition = rigidbody.position;
syncEndPosition = syncPosition;

}

}

[/sourcecode]

Ta d3 kiém tra Update() xem dbi tuong c6 duoc ngudi choi diéu khién hay khong. Ta
can thém chtrc nang dé khi khong gip trudng hop nay, ta sé& sir dung phép ndi suy gitta cac
gia tri duoc dong bo hoa.

[sourcecode language="Csharp”]

void Update()

{

If (networkView.isMine)
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{

InputMovement();

}

else

{
SyncedMovement();
}
}

private void SyncedMovement()

{

syncTime += Time.deltaTime;

rigidbody.position = Vector3.Lerp(syncStartPosition, syncEndPosition, syncTime
/ syncDelay);

}

[/sourcecode]

Tao ban Build méi va kiém tra no, bay gid ta s& thdy qué trinh chuyén d6i trong dep hon
gilra cac ban cap nhat.

+ Prediction:

Mic di qué trinh chuyén doi trong muot ma nhung ta nhan thay c6 do tré nho giita dau
vao va chuyén dong thuc té. Piéu nay 1 do vi tri dugc cap nhat sau khi nhan dugc dit liéu
m&i. Cho dén khi chiing ta phat minh ra du hanh thoi gian, tit ca nhitng gi chiing ta c6 thé
lam 1a dy doéan diéu gi s€ xay ra dua trén dir li€u cii.

Mot phuong phap dé du doan vi tri tiép theo 1a tinh dén van tdc. Vi tri cudi chinh xéc
hon ¢6 thé duoc tinh bﬁng cach cong van tdc nhan véi do tré.

[sourcecode language="Csharp”]

void OnSerializeNetworkView(BitStream stream, NetworkMessagelnfo info)

{

Vector3 syncPosition = Vector3.zero;

Vector3 syncVelocity = Vector3.zero;
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if (stream.isWriting)
{
syncPosition = rigidbody.position;

stream.Serialize(ref syncPosition);

syncVelocity = rigidbody.velocity;
stream.Serialize(ref syncVelocity);

}

else
{
stream.Serialize(ref syncPosition);

stream.Serialize(ref syncVelocity);

syncTime = 0f;
syncDelay = Time.time — lastSynchronizationTime;

lastSynchronizationTime = Time.time;

syncEndPosition = syncPosition + syncVelocity * syncDelay;
syncStartPosition = rigidbody.position;

}

}

[/sourcecode]

Sau khi Build va thtr nghiém lai trd choi, ta s& nhan thdy qua trinh chuyén d6i van dién
ra sudn sé va do tré gitta dau vao cla ta va chuyén dong thuc té duong nhu it hon. Ngoai ra
con ¢ mot sd truong hop déac biét ma hanh vi ¢ vé hoi la néu do tré qua cao. Néu nguoi
choi bit dau di chuyén, nhitng khach hang khac van du doan ta s& dimg yén. Dit tc do gui
& cai dat mang trd lai 15 ban cap nhat mdi gidy dé c6 két qua t6t hon.

Ta sé& sir dung lu6i diéu hudng dé di chuyén xung quanh va diéu nay dudng nhu gitp
cho viéc ndi suy va du doan tdt hon. Toc do gui dugc dat thanh 5 va véi tu cach 1a nguoi

dung, ta hiu nhu khong thé nhan thay do tré. Huéng dan nay s& khong di sau hon vao viéc
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tich hop navmesh, nhung ddi v6i cac dy an tuong lai cia ta, ta c6 thé nén xem xét phuong
phap nay.
+ Remote Procedure Calls:

Mot phuong thie giao tiép mang khac 13 Cude goi thu tuc tir xa (RPC), phuwong thic nay
hitu ich hon ddi véi dir liéu khong thay d6i lién tuc. Mot vi du dién hinh ma ta da sir dung
nhirng thr ndy trong ban demo Kickstarter ciia minh 1a hdp thoai. Trong doan nay, ta sé
thay d6i mau sic cta trinh phat qua mang.

Nhirng gi RPC thyc hién 1a goi ham trén thanh phan xem mang va thanh phan nay tim
kiém chitc nang RPC chinh xac. Bang cach thém [RPC] vao trudc ham, n6 c6 thé duge goi
qua mang. Cach tiép cén nay chi c6 thé giri s6 nguyén, s float, chudi, networkViewlID,
vecto va quaternions. Vi vay khong phai tat ca cac tham s6 déu co thé dugc giri di, nhung
diéu nay c6 thé giai quyét dugc. Pé glri mot ddi twong trd choi, chung ta nén thém thanh
phan ché d6 xem mang vao d6i tugng nay dé cé thé st dung networkViewID ctia no. Bé
giri mot mau, chiing ta nén chuyén d6i né thanh mét vecto hodc quaternion.

Mot RPC duoc giri bang cach goi networkView.RPC() , trong d6 ta xac dinh tén ham va
cac tham sb. Ngoai ra, ché do RPC ciing duoc yéu cau: “May chi” chi giri dir liéu dén may
chu, “Khac” cho moi ngudi trén may chu ngoai trir chinh ta va “Tat ca” gui dir liéu d6 cho
moi ngudi. Hai cai cudi cung ciing ¢6 chirc ning thiét 1ap 1a duoc luu vao bo dém, diéu nay
dan dén viéc nhirng ngudi choi méi két ndi s& nhan duoc tit ca cac gia tri dugc luu vao bo
dém nay. Boi vi bay gio ta giri goi dir liéu nay dén moi khung hinh nén khong can phai dém
no.

Pé tich hop chirc ning ndy vao trd choi huéng dan cia ta, Update() cAn goi ham nay dé
kiém tra dau vao va thay d6i vat liéu thanh mau ngiu nhién. Chirc nang RPC thay d6i mau
sdc dya trén dau vao va néu ddi tuong trinh phat duoc ngudi dung didu khién, anh ta s& giri
RPC dén tat ca nhitng nguoi khac trén mang.

[sourcecode language="Csharp”]

void Update()

{

if (networkView.isMine)

{
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InputMovement();
InputColorChange();
}

else

{
SyncedMovement();
}
}

private void InputColorChange()

{

if (Input.GetKeyDown(KeyCode.R))

ChangeColorTo(new Vector3(Random.Range(0f, 1f), Random.Range(0f, 1f),
Random.Range(0f, 1f)));

}

[RPC] void ChangeColorTo(Vector3 color)
{

renderer.material.color = new Color(color.x, color.y, color.z, 1f);

if (networkView.isMine)

networkView.RPC(*"ChangeColorTo", RPCMode.OthersBuffered, color);

}

[/sourcecode]

Bay gid hay tao mot ban build khac va néu ta chay tro choi, ta sé théy mau sic cta trinh

phat c6 thé dugc thay doi.
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CHUONG 3: PHAN TiCH VA THIET KE HE THONG GAME
1. Cac d6i twong, cac thanh phan trong game.
1.1 Cac ddi twong trong Game.
e  Nhan vat (Player)

o Nhan vat 1a mot phan khong thé thiéu trong mot tya game, khong chi riéng twa
game ban sung goc nhin thir nhat ma t6i dang thuc hién nay.

o O tya game nay, nhan vat 1a d6i twong quan trong nhét, c6 chirc niang di chuyén
nhu chay, nhay, quay 360 d9, di qua 4 hudng trén, dudi, trai, phai.

o Nhan vat ciing 13 thtr mé phong, 13 thir dé cho nguoi choi c6 thé diéu khién dé cim
vii khi dé ban mot nhan vat khic hay nhan sat thuong tir nhan vat khac.

o Nhan vit trong trd choi nay déu co thanh sinh lyc (Health), néu thanh nay hét do
nhan sat thuong tu Player khac qua nhiéu thi nhan vt s& bi ha guc.

o Nhan vt c6 thé tang sinh lyc béng cach an 0 vat phém ho#c dé hon 1a bi ha guc va
héi sinh s& hoi lai day thanh

o Nhan vat c6 thé cam sung, c6 thé hdi sinh ¢ bat ctr ddu trén ban do.

e  Ban do (Map)

o Ban d6 1a thi khong thé thiéu trong mot twa game khong riéng gi dong game FPS,
né mod phong lai méi trudng sdng, gitip cho cac nhan vét ¢ thé di chuyén, co thé
dung va co thé dat cac chudng ngai vat ting ¢ kho cho game.

o Ban dd trong tya game nay gitp nhan vat ding, di chuyén dé ha guc nhau, 13 noi dé
c6 thé tranh. N6 bao gdm nhiéu thir gop lai, dung nén nhu: Tudng (sphere), thing
(Cube), nén dat (Plane), ...

e Vi khi stiing (Gun)

o Vii khi 1a thir khong thé thiéu trong twa game ban siing FPS

o Trong tra game nay, vii khi sung c6 chirc ning bin céc tia (Raycast) vao cic
Player. Néu tring s& bi trir sinh luc Player d6i phuong.

o Trong tya game nay, vii khi sung con c6 gioi han dugc goi 1a dan, néu bin qua sb

luong dan thi sé khong duoc bén nita, phai nap dan lai thi méi co thé ban tiép.
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1.2 Céc thanh phan trong Game.

e  Man hinh Loading: Man hinh loading 14 mét thanh phan quan trong, trong
game ban siing ma t6i dang thuc hién, n6 sé thé hién qua trinh dang tai, lay
duy liéu 1én, dua dit liéu vé tir server, tai man choi méi.

e Man hinh Menu: Man hinh menu cho phép ngudi choi lua chon cac chirc
ning mong mudn nhu tao phong choi, tham gia mét phong choi ¢ san va
bét dau choi. N6 1a thanh phan quan trong khong thé thiéu.

e Man hinh game: N6 13 man hinh dién ra game, 1 man hinh chtta ban 49,
nhan vt va cac ddi tugng khac cting nhau chién ddu dén khi thang cudc.

e  Camera: La thanh phan khong thé thiéu, n6 1a goc nhin dé ngudi choi quan
sat nhan vét ciia minh hién tai nhu thé nao, céc chi sd ctia ban than, da di tGi

dau va cam vii khi gi.

2. Céc chién lwgc choi game

Boi vi game thudc dong ban sung online FPS goc nhin thir nhat nén game chi c6
mot vong, c6 tong cdng 13 mot ban d6 dé nguoi choi co thé chién dau véi nhau.
Game online nhiéu nguoi choi vl nhau nén d khoé 1a dua vao thuc luc cua ddi
thu, d6i thi co k¥ nang tot thi coi nhu van dau d6 kho.

M&di vit khi cta nguoi choi déu c6 mot sd luong dan, ban hét thi s& khong ban
duoc nira, tao do khoé cho game.

Nguoi choi co thé dn mau dé tang sinh luc, han ché bi ha guc.

Game c6 cach tinh diém rat don gian, nguoi choi ha guc ngudi khéac sé duoc tinh
1a 1 kill, nguoi choi bi ngudi khac ha guc thi s€ tinh 1a 1 death. Ai ha guc nguoi
khac nhiéu kill nhat sé& tinh 1 chién thang.

Moi chi s6 nhu kill, death déu duoc luu trit vao bién trén Unity va dugc giri 1én

Server. Cac chi s06 d6 s€ dugc thé hién ¢ ban két qua trong van dau cua game.
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3. Céac thuat toan ap dung cho game

+ Thuét toan két ndi Server.

Q)

i

PhotonNetwork.Disconnect();
Debug.Log("Connecting to Master");
PhotonNetwork.ConnectUsingSettings();

}

OnConnectedToMaster()
Debug.Log("Connected to Master");
PhotonNetwork. JoinLobby();
PhotonNetwork . AutomaticallySyncScene =

OnJoinedLobby()

LobbyManager. Instance.OpenLobby("lobby");
Debug.Log("Joined Lobby");

Hinh 3.1 Thuit toan két noi Server
- Trudc tién, khi vira mdi vao game, ham Start() s& chay dau tién, trudc hét no sé ngat
két nbi Disconnect() tat ca cac phién két ndi trude va sé& két ndi bang

PhotonNetwork.ConnectUsingSettings()
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+ Thuat toan tao phong, tham gia phong va thoat phong.
OnJoinedRoom()

LobbyManager . Instance . OpenLobby{™"room");

roomMameText . text = PhotonNetwork.CurrentRoom.Name;

Player[] players = PhotonNetwork.Playerlist;
(Transform child playerlListContent)
Destroy({child.gameObject);
C i =8; i = players.Count(); di++)
Instantiate(playerl istTtemPrefab, playerlistContent).GetComponent<PlayerTtem=().SetUp(players[i]);

1

startGameBtn.SetActive(PhotonNetwork . IsMasterClient);

OnMasterClientSwitched(Player newMasterClient)

startGameBtn.SetActive(PhotonNetwork . IsMasterClient);
}
3 references
OnCreateRoomFailed( returnCode

i
errorText.text = "Create Reom Fail: " + message;
LobbyManager . Instance . OpenLobby({"error");
i
0 references
LeaveRoom()

i
PhotonNetwork . LeaveRoom();
LobbyManager. Instance . OpenLobby{®loading");

JoinRoom{RoomInfo info)

PhotonNetwork. JoinRoom(info. Name);
LobbyManager. Instance . OpenLobby{®loading");
}

3 references
[ referanca: R
reateRoom()
i
( IsHull0rEmpty(roomNameInputField. text})
i
'
}

PhotenNetwork . CreateRoom(roomNameInputField. text):
LobbyManager . Instance. OpenLobby("loading");

Hinh 3.2 Tao phong, tham gia phong va thoat phong

- Khi d4 két ndi Server xong, ta s& tao phong bang ham CreateRoom(), tham gia phong

bang ham JoinRoom() va thoat phong bang LeaveRoom()

- Cac ham OnJoinedRoom(), On... la cac ham thuc thi.




- Ham OnMasterClientSwitched() ding dé chuyén doi cht phong khi ngudi tao phong
thoat khoi phong ma con cac nguoi choi khac trong phong tranh bi x6a phong.

+ Thuat toan tham gia tro choi.

StartGame()

oadLevel(2):

OnRoomListUpdatellist<R nfo> roomlList)
(Transform trans roomListContent)

stroy(trans.gameObject);

i =8; i = roomList.Count; i++)

(roomList[i] . RemovedFromlList)

Instantiate(roomlistItemPrefab, roomlListContent).GetComponent<RoomIten=().SetUp(roonlist[i]];

OnPlayerEnteredRoom(P r newPlayer)

Instantiate(playerlistTtemPrefab, playerlistContent).GetComponent<PlayerTtem=().SetUp(newPlayer]);

Hinh 3.3 Thuit toan tham gia tro choi
- Ham StartGame() 12 ham gitp cho cac ngudi choi trong phong c6 thé vao game
- Ham OnRoomListUpdate() 1a ham cdp nhat danh sach ngudi choi, néu nguoi choi
cé thoat game hay vao them.
- Ham OnPlayerEnterRoom() cho phép tit ca ngudi choi vao phong hay mot ngudi
khéc vao phong khi phong da choi.
+ Thuét toan triéu hdi nhan vat.

;JI)~‘,,,"

(PV.IsMine)
{

CreateController();
}

reateController()

Transforn spawnpoint = SpawnManager.Instance.GetSpawnpoint();
controller = PhotonNetwork.Instantiate(Path.Combine("PhotonPrefabs", "PlayerController"), spawnpoint.position, spawnpoint.rotation, 0, [1 { pv.viewID });

Hinh 3.4 Thuét toan triéu hdi nhan vat
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- Ham triéu héi nhan vat thuc chat 13 sir dung Instantiate cua unity, dua d6i tuong
prefab vao game qua cac vi tri da chi dinh

+ Thuét toan di chuyén nhan vat, quay xung quanh va nhay.

Look()
transform.Rotate(Vector3.up * Input.GetAxisRaw("Mouse X") * mouseSensitivity);

verticallLookRotation += Input.GetAxisRaw("Mouse Y") * mouseSensitivity;
verticallLookRotation = Mathf.Clamp(verticallLookRotation, -96f, 96f);

cameraHolder.transform. LocalEulerAngles = Vector3.left * verticallookRotation;

}

1 reference
Move()
{

Vector3 moveDir = Vector3(Input.GetAxisRaw("Horizontal"), ©, Input.GetAxisRaw("Vertical")).normalized;

moveAmount = Vector3.SmoothDamp(moveAmount, moveDir * (Input.GetKey(KeyCode.LeftShift) ? sprintSpeed : walkSpeed), smoothMoveVelocity, smoothTime)
}
1 reference
Jump()
i
(Input.GetKeyDown(KeyCode.Space) &5 grounded)
{
rb.AddForce(transform.up * jumpForce);
}
}

Hinh 3.5 Thuit toan di chuyén nhan vt
+ Thuat toan trang bi siing.

EquipItem( _index)

(_index == previousItemIndex)

r

itemIndex = _index;
items[itemIndex].itemGameObject.SetActive( );

(previousItemIndex != -1)
p

items[previousItemIndex].itemGameObject.SetActive( );

previousItemIndex = itemIndex;

(PV.IsMine)

i
Hashtable hash = new Hashtable();
hash ("itemIndex", itemIndex);
PhotonNetwork.LocalPlayer. SetCustomProperties(hash);

Hinh 3.6 Thuit toan trang bi sing




- Ham nay cho phép d6i sting, trang bi vao nhan vat, s& c6 mét list vii khi, va khi
ngudi choi mudn dbi sting s& quay con lin chudt dé doi
- Ham nay duogc gén vao mot ham léy su kién con lan chudt dé thyc thi.
+ Thuét toan ban sung, gy sat thuong.

Shoot ()
i

(ammo != & && releadAni.isPlaying — )]
{

recoiling =

ViewportPointToRay(: vector3(e.5f, 8.5f));
can. transform.position;

ast(ray, RaycastHit hit))

hit.collider.gameObject.GetComponent<IDamageable>()?.TakeDamage(((gunInfo)itemInfo) .damage);
BV_RPC("RPC_Shoot", RpcTarget.All, hit.point, hit.normal);

(Vector3 hitPosition, Vector3 hitNormal)

Collider[] colliders = i lapSphere(hitPosition, 0.3f)
olliders.Length |=

bulletImpactobj = tiate(bulletImpactPrefab, hitPosition + hitNormal * ©.801f, Quaternion.LookRotation(hitMormal, Vector3.up) # bulletImpactPrefab.transform.rotation); ;
roy(bulletInpactObj, 16F)
LetImpactObj . transform.Set (colliders[6] . transform)

Hinh 3.7 Thuét toan bin sing
- Ham nay thuc chat 1a Raycast
- Ham RPC_Shoot() dung dé truyén tia Raycast sang c6 ngudi choi khac khi ban
tring va gay sat thwong [EDamagetable().

+ Thuat toan bi ha guc.
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PhotonNetwork.Destroy(controller);
deaths++;
Invoke("GetDie", 3f);

r

GetDie()

CreateController();

Hastable hash = new Hastable();

hash.Add("deaths", deaths);
PhotonNetwork.LocalPlayer.SetCustomProperties(hash);
singleGun = new SingleShotGun();

singleGun.mag = 5;

Hinh 3.8 Thuit toan ha guc
- Ham Die() thuc chét 14 Destroy() nhan vat khi bi ban.
- Sau khi Destroy s& str dung Invoke dé delay ham GetDie hoi sinh lai nhan vét sau
nam giay
- Lac chét bién Death++ s& duoc cong don dé thong ké sé luot bi ha guc cta ngudi
choi.

+ Thuat toan ha guc d6i phuong.

GetHill()

PV.RPC( (RPC_GetHill), PV.Owner);

kills++;

Hastable hash = new Hastable();

hash ("kills", kills);

PhotonNetwork.LocalPlayer. SetCustomProperties(hash};

Hinh 3.9 Thuét toan ha guc d6i phwong
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Ham GetKill() s& thyc thi ham RPC_GetKill, nhan gi tri xem nguoi bi ban da bi ha

guc chua, bién kills++ s& dugc dém dé thong ké sb kill
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CHUONG 4: THUC NGHIEM VA TRIEN KHAI

1. Giéi thiéu hé théng game

Trd choi mang 1én 1a Color Gun, thuéc dong game bén sung goc nhin thir nhat. Tro
choi ¢6 3 man hinh chinh 13 man hinh Intro — Pé dan vao game, man hinh Lobby — Dé lya
chon cac chirc nang nhu tao phong, chon phong, thoat game va man hinh GamePlay 1a man
hinh dién ra tran d4u. Tro choi cho phép ngudi choi ban véi nhau, chién déu véi nhau va ga
guc nhau.

2. Hg¢ thong game

+ Man hinh Intro.

A Member Of ...

Y

Hinh 4.1 Man hinh Intro
+ Man hinh Lobby
Man hinh Lobby gom nam thanh phan

e Loading — La man hinh hién thi khi game dang load dit liéu
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Hinh 4.2 Loading game
e Main menu — La menu chinh dé nguoi choi lya chon chirc ndng, &
day c6 phan nhap tén ngudi choi, tén nay s& hién thi bén trong game

phan bi¢t voi nguoi choi khéc.

Enter Username:
‘ Find Rooa Username
Create Ro% ,

bi Quit Game : ’d

Hinh 4.3 Main menu




e Create Room Menu — La noi dé nguoi choi nhap tén phong mudn

tao va nhan Create Room dé tao phong.

Enker Room Name

Hinh 4.4 Create Room
e Room menu — La noi sau khi tao phong, hién thi danh sach ngudi
choi c6 trong phong va c6 nut Start dé vao game, phong choi ¢o cac
thanh phan sau
[1] 1a tén cua phong choi, ¢ day la test room
[2] 14 noi hién thi cac ngudi choi c6 trong phong, & day hién tai 1a 2 nguoi.
Nt Start dé bat dau game.
Nut Leave dé thoat khoi phong.
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test room

TUCUCUCU
quang

. LC;VC Room ’

Hinh 4.5 Room menu
e Find Room menu — La noi hién thi cac phong dé nguoi choi co thé
chon va tham gia. Hién tai & day dang c6 mot phong choi 1a test

room va nut back 1a dé quay tro veé.

Find Roqm

Hinh 4.6 Find room menu




+ Man hinh GamePlay

Hinh 4.7 Man hinh gamePlay qua goc nhin ciia nhéan vat
Anh trén 12 man hinh game Play qua goc nhin ctia nhan vat s& ¢6 3 thir chinh
[1] 1a thanh sinh luc ctia nhan vat, néu thanh sinh luc nay can thi nhan vat s€ bi ha guc, cach
lam giam sinh Iyc 1a bi d6i phuong ban
[2] La hién thi sb lugng dan va s6 dan hién tai, néu sb dan hién tai 1a 0 thi sung s¢ khong
ban dugc nita va phai 4n R dé thay dan
[3] La vii khi nhan vat dang trang bi, s& ¢6 2 vii khi 14 sing 16n va sung luc. Vii khi s& ban

va lam giam sinh lyc cia déi phuong
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Hinh 4.8 Man hinh GamePlay tir trén nhin xudng

Anh trén 1 man hinh game Play qua géc nhin tir trén xuéng gom 2 thr.

[1] 1 nhan vat dang démg & vi tri trén ban do

[2] 12 hdm ma&u, khi nhan vat cham vao thi thanh sinh lyc ctia nhan vat s& day, trén map chi
c6 mot hom mau nén nguoi choi phai can nhic tranh bi ddi phuong bén, tao thach thirc cho

tro choi
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Username: quang Kil: © De¢ath: ©

Username: tutututu Rill: © De¢ath: @

18/100

Hinh 4.9 Man hinh két qua
Anh trén 13 man hinh két qua, hién ra bang cach giita nat Tab, nd s& hién thi trong
phong hién dang c6 bao nhiéu ngudi va sé 1an ha guc hay bi ha guc ciia mdi nguoi choi.
Ngudi choi ¢6 thé nhin vao d6 dé phan thang bai.
3. Trién khai
3.1 CAu hinh may
Game duoc xay dung trén chiéc mdy tinh c6 cdu hinh nhu sau
e BOJ xtr ly: AMD Ryzen 5 4000 series 3.00GHZ
e Ram: 16 GB
e D06 hoa: Nvidia GTX 1650 Ti
e Oclmg: 1TB.
3.2Hé diéu hanh
e Game dugc xay dung cho hé diéu hanh : Windows 7, Windows
10 va Windows
e Game duoc xay dung bang Unity chay trén Windows 11.
3.3Céc phan mém va framework lién quan.
e Engine dugc st dung la Unity v6i phién ban Unity Editor
2021.3.12f1
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e (Cac package dugc st dung trong Unity

+ PhotonUnityNetwork
+ FPS animation framework
+ Scifi — gun — pack
+ JMO Assets
+ LowPolyFPSLite

4. Céch thire cai dat

4.1 Chay game bing Unity
B1: Ta cai dat Unity Hub tai trang Web https://unity.com/

REAL-TIME TOOLS AND MORE

(GGRO\WN

WITH UNITY

DOWNLOAD -

Hinh 4.10 Tai Unity Engine
B2: Sau khi cai dit xong Unity Hub, ta dang nhap va chon tai Unity Editor phién
ban 2021.3.12f1
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https://unity.com/

Add modules for Unity 2021.3.12f1 'irs

Add modules Required: 1.24 GB Available: 240.79 GB

| Microsoft Visual Studio Community 2019 A

Android Build Support Installed 1.87 GB

OpenJDK Installed 67.2 MB

Android SDK & NDK Tools Installed 165.94 MB
iOS Build Support 408.45 MB 1.79 GB
tvOS Build Support 40418 MB 177 GB
Linux Build Support (IL2CPP) 53.86 MB 223.34 MB

Linux Build Support (Mono) 53.86 MB 222.75 MB

Continue

Hinh 4.11 Tai Unity Editor phién ban 2021.3.12f1
B4: Sau khi cai xong, ta mé Unity Hub, chon Open va chon Project mudn mo, &

day la thu muc ColorGun va chd doi Unity mo.

Hub V3.5.1 is now available and will install after restarting. See Release Notes Restart now Dismiss

Projects New project

MODIFIED EDITOR VERSION

Hinh 4.12 Mé project
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B castledefense B Chess

B Chess3D B chess3d final

I ColorGun @ curoonlinegame

B HoverMouseSubTest B KingdomsOfLostValleys
@ MonoBleedingEdge Bl My project

I nelo-gamemaker B nelo-voxedit

I Project CN B RobotGame2D

B socverse Data B SocverseGame

B SocverseGame_Copy B SocverseGamel

I TerainBeginer B test

Hinh 4.13 Chon thw muc ColorGun

B5: Sau khi da m¢ xong game, & muc Project ta chon thu muc tén Scene va

chon Intro.

B console Im Froject
+ - Q,
# Favorites Assets > Resources > Scenes
2, All Materials A GamePlay
Al Models 2 ntro
C, All Prefabs o Lobby

[& Assets
I FPSFramewark
I [tems
I MO Assets
e LowFPolyFPSLite
I Material
Im Photon
e FostProcessing
[& Resources
I Connect
= Font
I GamePlay
I Intro
I Loading
Im Lobby
Im PhotonPrefabs
I Scenes
m Weapon
I scifi-gun-pack
[ Scripts
e Texthesh Pro
I Packages

Hinh 4.14 Chgn Scene Intro




B6: Ta nhin nut Play bén trén ciing va vao game.

Hinh 4.15 An nat play
4.2 Chay game bang file .exe
B1 Vao thu muc ColorGun

Name - Date modified Type

B colorGun 3/09/2023 4:3. File folder
g ColorGun_BurstDebuglnformation_DoNo...  30/07/2023 5:36 File folder

@ ColorGun_Data 15/04/2023 12:00 PM File folder

" MonoBleedingEdge 14/04/2023 11:12 AM File folder
Hinh 4.16 chon thu muc Color Gun
B2 Nhay dap vao ColorGun.exe va choi
" ColorGun_BurstDebuglnformation_DoNo... 3/00/2023 4:3; File folder
@ ColorGun_Data f09/2023 7:3 File folder
@ MonoBleedingEdge 30/07/2023 5: File folder

% ColorGun.exe 8/08/2023 10:39 Application

. fbg.log 14/04/2023 1207 P Text Document

Hinh 4.17 Chon ColorGun.exe
Sau khi cai dat game va chay game thi ta s€¢ thudng thic tya game.
5. Cach thirc choi game

O man hinh Main menu ta s€ nhap tén & muc User name
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Enter Username:
{ =
‘ Find Room Usernamse

Hinh 4.18 Huéng din choi game Main menu

e Tao phong Create Room
Tiép theo néu nguoi choi mudn tao mot phong mai ta s& 4n Create Room. Man hinh

Create Room hién ra dé nguoi choi nhap tén ma minh mudn sau d6 nhan Create.

Enter Room Name

Crsate I“ ,

Hinh 4.19 Huéng din choi game Create Room
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Ti€p theo néu nguodi choi sau khi an Create thi giao di€n phong hién ra, vi¢c con lai
d6 chinh 1a doi nguoi choi khac tham gia phong, sau khi da ¢6 du ngudi minh mong muon,

ta nhan Start Game dé bit dau choi

test
tutututu

' Leave Room )

Hinh 4.20 Huéng din choi game Create Room Menu
e Tham gia phong Find Room
Tai Main menu ta chon ntit Find Room, sau d6 man hinh danh sach phong da tao sé
hién ra, néu nguoi choi mudn tham gia phong nao thi s& an vao phong do, s& chuyén téi
phong nhung khac ¢ viéc tao phong la khong cé nat Start Game vi chi phong méi duoc

quyén Start Game.
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Find Roo_m

Hinh 4.21 Huéng din choi game Find Room

e (Céac nut dieu khién choi1 game va cach thic choi

+

Sau khi Start Game, ngudi choi s& duoc vao man GamePlay. O day ngudi
choi sé€ di chuyén lén, Xuéng, trai, phai bﬁng nut W, S, A, D.

Nguoi choi nhay bang nut SPACE va quay 360 do bang cach quay chudt
Ngudi choi ¢6 thé chay bang cach gitt nat SHIFT va dé W

Muc tiéu ciia nguoi choi 1a ngudi choi khac, nhdm ky tdm ngam vao ddi

phuong va an chudt trai dé ban.
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Hinh 4.22 Nhim vao d6i thu

+ Khi bi d6i thil ban thi thanh sinh luyc s& rat ngan dan, rat ngin hét s& bi ha

guc

Hinh 4.23 Thanh sinh lyc bi ngin dan

+ Luc d6, nguoi choi co thé dimg canh biéu tuong chir thap dé c6 thé hoi day

thanh lai
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Hinh 4.24 Biéu twong hoi mau

+ Nguoi choi c6 thé cai dat do nhay cua chudt, d¢ 16n ctia &m thanh bﬁng cach
4n ESC, diéu chinh cach thanh truot, thoat game ban cach 4n Leave va tré

lai choi game bang nut Back

Hinh 4.25 Cai dat
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+ Nguoi choi c6 thé xem thong ké két qua bang cach giit Tab, man hinh két

qua s¢€ hi¢n ra

X

Result

Username: tutututu Kill: Death: ©

Username: quang il De¢ath: @

Hinh 4.26 Théng ké két qua
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KET LUAN

Thuan lgi

+

+

DPuoc su huéng dan nhiét tinh, tin tim tir ngudi huéng dan chuyén dé.

Puoc tiép thu, tham khao kién thirc tir cAc ngudn trén internet.

Kho khan

+

+

Kinh nghiém va kién thic con han ché

Con méi mé trong viéc tiép thu kién thirc méi

Két qua dat dwoge va huéng phat trién

Két qua dat dwoc

+

+
+
+

Van dung duogc cac thu vién tur Unity

Hoc dugc cach xoay chuyén thai gian dé pht hop hon véi cong viéc

Hoc duogc cach sir dung c6ng nghé mai 1a Photon Unity Network (PUN)
Xay dyng dugc game ban sing goc nhin thi nhat (ColorGun) tir budc thiét
ké t¢i khi hoan chinh.

Hwéng phat trién

+

+

Phat trién thém cac chirc ning mdi dé cho ngudi choi cam thay thl vi hon
nhu stng ban lién thanh, in hdm dan, ngdi ban, ...

Cai thién vé do hoa game tir Non — poly thanh real graphic.
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