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Phan 1

Network multiplayer game



Multiplayer game Q

= “A multiplayer game is a game played by multiple
people”

= Nhiéu ngudi cung choi moét game?
" Local (single device)
» Badlands
 King of the Opera
* FIFA
= Network
* World of Warcraft

e Clash of Clans
* Hearthstone
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Local multiplayer game (one device@

= Rat thu vi

" Phong phu

= Pho bién

= Nhung ban chat ki thuat thi khéng khac gi game
cho mot nguoi choi

= CAH thé phire tap hon déi chut khi phai xt ly yéu cau tir
nhiéu thiét bi, nhung vé co ban thi khong khac gi nhiéu
so vOi game nguoi choi vai may
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Bi€n coO xay ra trong game @

= Bién co twong dwong vai viéc phai xr ly sy kién, vi
thé bién co trong game hau nhu twong duong vai
khoi lwong 1ap trinh va x&¢ ly gameloop

* Theo lwgt (turn base):

" Chess

" Heroes of Might and Magic
" Thoi gian thuc (real time):

» World of Warcraft

" Quake

= Clash of Clans???
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Game thuc su s€ thuc th1 ¢ dau? Q

= “\Who runs the world?”

= On clients

= P2P
" Light server — heavy client

= On server
" Runs the game
" Client works as terminal
= C4u hoi nay quan trong vi lién quan dén kién truc
cla cac framework ho tro xr ly qua mang

TRUONG XUAN NAM 7



Kién trac server thang thé? Q

= Chi phi cho server dang giam dan
= |t g3p van dé khi két ndi (firewall, port forwards,...)
= Dé ngdn chan cheater, auto tools, ...

= Game server # server

= V@i nhitng game nhd thi thiét bi cia mot ngudi choi
nao do cd thé ddng vai tro server

= Didu khdac biét & day 1a “moi th¢” cla tro choi s& dién ra
trén server, con cac may khac chi thuc hién nhiém vu
dong bd tro choi vdi server ma thoi

= Choi trén may server sé it bj lag hon? Khéng han, nhung
chac chan khong thé lag nhiéu hon may client



Phan 2

Multiplayer flow
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Multiplayer flow Q

* Lobby
* Hoat dOong trudc khi choti

e Match }

* Hoat dOng tra1 nghiém chinh cua game

» Conclusion
* POng luc khién player bo tién ra
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Lobby Q

= Cac thiét bj chuwa biét thong tin vé tran dau (can co
co ché phu hop dé tim kiém tran dau)

= Xay dwng giao thirc tim kiém hop ly dé cé thé tim
duwoc server (host)

= Trung tdm két ndi cac nguwoi choi (server 16n)

= Tach nhém

" Phan hang

= C4c hoat dong t6/doi

= Kha thu vi nhung khéng phai chd dé cda bai nay



Match Q

= Server dong vai tro khoi tao va xur ly PGS (persistent
game state)

= Client glti cac action dén server (dua trén action
cua nguwoi choi tai client do)

= Server thyc hién viéc kiém tra, xac nhan, cdp nhét
trang thai va thdong bao lai cho tat ca cac client
= Viéc thong bao nay thuong [a mot chiéu
= /i nhi*ng game nhé hodc cd thoi gian ngan, mot
client cd thé ddng vai tro server



Match Q

" PGS (persistent game state) la gi? Tap hgp nhirng
bién (variable) dé mo ta 1én toan bd trang thai cla
game (MVC cua game)

= PGS cuia Chess? Game board
= PGS cua FPS? Vi tri cla cac player
= Ban d6 clia match, cach choi cda bot,...?

= C4c client dua trén PGS va cac local option dé xay
dwng lai game tai client

= Nguyén tac: mot bién chi cd mdt d6i twong chiu
trach nhiém vé no, cac doi twong khac chi tham
chiéu dén



Actions vs Changes Q

= Cac client phai thdng tin dén server moi khi ngudi
choi phat sinh action, trong trwvong hop nay client
cé nhiéu luya chon vé cach thong tin dén server

= Cap nhat trang thai (state based): mau cua nguwoi choi A
la 300

= Cip nhat thay doi (delta based): mau cta nguwdi choi A
tang thém 100

= Cip nhat hanh ddng (action based): ngu®i choi A udng
100 mau
= Twong tu nhu vay, server can phai chon phuong an
thong tin cho client mot cach phu hop



Actions vs Changes Q

= Chu y: client chi can théng bao vdi server vé sy kién

do nguoi choi local tao ra, nhwng server can bao
cho moi client tat ca cac cdp nhat do ca nhirng
client khac tao ra

= Thiét 13p protocol giao tiép gilra client va server rat
tuy thudc vao thé loai tro choi
= State based:
= Pon gian, dé hiéu
» Ton bang théng
= Kém an toan



Actions vs Changes

= Delta based:
" An toan hon state based
= |t t&n bang thdong nhat
= |t t&n cong suat x{r ly nhat cho client
= Server Xt ly nang hon mot chut so véi state based

= Action based:
= An toan nhat
= Client va server déu tdon cong suat xuir ly
= |t g3p phai van dé vé lag, déng bd
= Dé ghi bién ban tran dau
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Conclusion

= Hé thong phan thuwdng la quan trong

= Cap nhat metagame cua nguoi choi
" High score
" Rank
= XP

= Replay
= C4p nhat thong ké
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Phan 3

Networking
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Networking

= Networking = két noi gitra cdc may tinh
= \Van d@é truyén dan di¥ liéu
» Thiét k& hé thong thé nao dé cd thé lam viéc tot
» DO dai gbi di¥ liu cho moi lwot truyén
" Phwong phap nhan
» Kiém tra l0i, s(ra |0i
= Nén dir lieu
= M3 hda dir liéu
= Piéu khién géi tin
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Tang vat 1y

= Bang thong
= DO I&n chia duwong truyén
= Do bang bps = bits per second
= PO tré
» Thoi gian goi tin di tir diém A dén diém B
= Do bang milliseconds

= Thiét bi: cap quang, cap dong, hdng ngoai, khong

day,...

USB LAN Wireless P
Serial 122 ISDN DSL Cable 10/100/1G 802.11 L‘“;i" T1
BaseT a/blg '
Speed 12M 1.5M down 3M down 10M b=11M
(bps) 20K 480M 128k 896K up 256K up “}2{“ a,g=54M 14M 1.5M
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Tang lién két dit liéu (data link) <

= Serialize di* liéu dén/tlr tang vat ly

= Thiét bi mang va giao tiép
= Ethernet
= Pia chi MAC
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Tang mang (network) Q

= Packet Routing
= Hops
* No connection
* Guarantees sending

* Doesn’t guarantee receiving
* Non-deterministic path

= Routers, Hubs, Switches

= Internet Protocol (IP)

= Contains Source & Destination IP Address
= |Pv4 vs IPv6

= Unicast, Broadcast, Loop back
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Tang mang: domain name service @

= Dich vu tén mién
» Chuyén doi tir tén sang dia chi IP
» Phai két n6i dén mot (hodc vai) DNS server dé phan giai
tén mién
= C4 thé lwu trit cache & may local
= Tips
= Dich vu phén gidi tén mién chay kha chdm va cé thé tra
vé |6i thay vi két qua, vi thé nén thuc hién phan giai tén
mién [an dau, sau doé luwu trir va st dung trong toan
phién két noi
» Truong hop phién dai, co thé check lai dns sau vai gio
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Tang giao van (transport)

= Quan ly lubng di liéu gitra cac diém cudi
= Sira |0
= Data flow

= TCP and UDP used with IP
= Contains Source and Destination Port

= Port + IP = Net Address
" Port Range = 0-64k
= Well known Ports 0-1k
= http, ftp, ssh, ...
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Tang giao van: TCP

= Connection based
= Keep Alive
= Handles breaking up data into correct size
= Packet window
= Packet Coalescense

= Guaranteed, in order delivery
= ack, nack, resend

= Flow Control

= Easy to use
= Reading and writing, just like a file

= Requires more header data
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Tang giao van: UDP

= No connection

= No guarantees

= May not arrive
* TTL (time to live) — hop count limit

" May not arrive in order
" May arrive multiple times
= Source not verified

= Datagram
= Sent in packets exactly as user sends them

= Capable of broadcasting
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Tang giao van: TCP vs UDP Q

= Khi hao dung cai nao?
" Tuy vao tuwng loai game
» Hodc sir dung két hop ca 2
= TCP
" Turn based games, leader boards

= UDP

" More common, especially for time sensitive games
= Add TCP features as needed

= Unity uses UDP, with features for reliable, in order
transmission
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Tang phién (session)

= Manages Connections between Apps
= Connect
= Terminate
= Data Exchange

= Socket API live at this layer
" Cross platform
" Cross language
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Tang phién: sockets Q

= Based on File I/O

= File Descriptors
= Open/Close
= Read/Write

= Modes

" Blocking
* S&r dung thread riéng cho tirng socket

= Non-blocking
* Tham do socket dinh ky
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Tang presentation

= Chuan bij di¥ liéu cho viéc giao van
= Nén
= Ma hoda
= Endian Order
« 0b1000 vs 0b0001
= Serialize

= Buffering
* Hop nhat packet
* Increased Latency
* Store local data and wait
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Tang application Q

= Giao tiép vdi nguoi dung
= X ly logic cua tro choi
= Chuyén van / d6ng bd dir liéu gitra cac hé thong
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Phan 4

Multiplayer game trong unity



Multiplayer game trong unity Q

= Multiplayer game trong unity md&i duoc chuan hda
sau mot thoi gian dai “vat va” gilra cac lwa chon
khac nhau

= Phién ban mdi duya trén Raknet tuwong déi 6n dinh,
cach tiép can hop ly
= CA nhiéu cach trién khai multiplayer trén unity
= HTTP requests
" Plugin (GPGS, Photon, Smartfox,...)

= Unity networking
= UNet (Unity 5.1 tro di)
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HT TP requests Q

= Phu hgp vdi nhirng game don gian (server web)
nodc xtr ly mot sd tinh hudng trong game (chang
nan: upload anh [én web)

= S&r dung UnityWebRequest, chd y x&¢ ly dong bd
IEnumerator GetRequest(string uri) {

UnityWebRequest uwr = UnityWebRequest.Get(uri);
yield return uwr.SendWebRequest();

// xt ly 16i
if (uwr.isNetworkError)
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Plugins Q

= Cac plugin thwong la cac giai phap cua nhirng cong
ty cung cap dich vu server

= C4 thé tai xudng tur Asset Store

= Mot sO plugin nén thu:
» Bluetooth LE for iOS and Android
" Google Play Game Services
= PUN (Photon Unity Network)
= SmartFoxServer2X



Thu mot vi du vo1 UNet Q

1. Tao moOt Scene

2. Tao mot doéi twong quan ly két noi:
NetworkManager (empty game object)
1. Thém component NetworkManager
2. Thém component NetworkManagerHUD

3. Tao doi twong player:
1. Mot GameObject bat ki
2. Thém component Networkldentity
3. Puwa doi twong vao Prefabs

4. Pang ky player v&i NetworkManager (Spawn Info)



Thu mot vi du vo1 UNet Q

= Viét ma di chuyén player
public class Player : MonoBehaviour

{
void Update()
{
var x = Input.GetAxis("Horizontal”) * 0.1;
var y = Input.GetAxis("Vertical™) * 0.1;
transform.Translate(x, y, 9);
}
}

= Cach test: build mot ban chay trén PC, chay 2 ban
song song, 1 server, 1 client; két ndi va cung chay
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Thu mot vi du vo1 UNet Q

= Test 1: cac van dé
= Chua c6 dong bo trang thai trén hai thiét bi
= Khi diéu khién thi sé diéu khién déng thoi ca 2 doi
twong =@ Chwa phan biét dwoc cac player cia cac may
khac nhau
= Cap nhat 1:
* Thém NetworkTransform vao player
= Chuyén class thanh NetworkBehaviour
= Viét m3 chi diéu khién local player ma thoi
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Thu mot vi du vo1 UNet

= Ma:

using UnityEngine.Networking;

public class PlayerMove : NetworkBehaviour

{

void Update()

{

if (!isLocalPlayer) return;

var x =
var y =

Input.GetAxis("Horizontal") * 0.1;
Input.GetAxis("Vertical") * 0.1;

transform.Translate(x, y, 0);
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Thu mot vi du vo1 UNet Q

= Test 2 =» da phan biét dwoc player, nhung chua
dong bo

= Update 2: phan Networkldentity chon Local Player
Authority

= Test 3:

* P3 dong bo (hoi giat, lam thé nao dé d& giat?)

» Chua phan biét duoc cac player (vi giobng hét nhau)
= Update 3: d6i mau nguwoi choi local
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Thu mot vi du vo1 UNet Q

= Ma:
public override void OnStartLocalPlayer()

{

GetComponentInChildren<SpriteRenderer>().color =
Color.yellow;

¥
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Phan 5

Game Pong, phién ban mang
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