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£ Outline
Al 5 #3224 Server Architecture
o [E] 2D H AF M Synchronization Techniques
« %5 Summary



GAME DEVELOPERS CONFERENCE CHINA

HR 5% B2 2844 Server Architecture
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% ﬂli 1K Distributed server

ZL T C++ 5Pythonw 5
*Written in C++ & Python

« KM H o8 gn s
elock-Free & Multi-Threaded

. T-Mongo DB A7 fifi
*Mongo DB based

o R A SCHFIES Hik

*Native Cross-Server Supporting

Global Service
Internal Service
Global Storage

3"party Service

1a

Manager

ﬂ\
Game
51—’ Gate Game
v Gate — Game
Battle L
A\ 4 A\ 4
Battle » DB Manager DB Manager
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T i /YR Logical/Physical server
° xjiﬂéﬁﬁiyh%” % 08

*Maximize hardware utilization
5 AR IevE 5 o il

*Easier to cross-server | gamet gomez. game3 || gamed |

Physical Server 1 Physical Server 2

\ I

[

o1 Hix B3

*Fasier to extend for new server [N
QX'E““ }_‘j%%”% S| ' AL . IR $B=8
*The broadcasting problem | 2otk SRR

3X KiFKE

1X FRKE
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Y571 Data Storage

*Mongo DB: Sharding + Replica set
°Mongo DB: Shard/ng - Repllca set

vl (E

) 'ﬁ(ﬁﬁ Server 'E r.fk-p-ﬁ Server

*Shard everything (/mportant’)
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fE B % )
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I\ ;E& ;J:I:r Joan ~ ------------------------------------------
B ) L. 2 or more Routers 3 Config Servers

*Constructing data pipeline

°Data isolation

7 510 2% )

‘h
= T Config Server
— I 4

/—i or more Sh"ir"ds

(replica set) (replica set)
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/i 2| Ak Battle Server o~
ok AR R S5 LLE,?CT,

*Cross-server shared battle service ——===S=—==

JETHORFEATHOR AT | e
*Database-based data exchanging %

.XX 17]\ i/j( o U D P/TCP Server Engine
'Dual'prOtOCO/: UDP/TCP [(C+ +/Lock-free & Multi-]

threaded)

DB Manager
‘ Mongo DB ‘4

DB Manager
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[E2B B AR E M Synchronization Techniques
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e 0] /1 £t Background

ATV —F- T I SE T PVP
*Real-time PVP in mobile games -

RERL R X 25 A 35 )4‘\,
*Terrible network in China

1 B 0 2 B ()
Just like the PC Online game’s old time

LR S 1 T

*An unexpected task

°
Ul
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I H XE 53T Project Difficulty Analysis

IR —AT
*Quick-fighting

—l:l*;
e

K i 1) N2 A8 5 e

[ ots of enforced-displacement skills

o R B RE R TR

y

/B

Strict skill releasing rules

] IEHIKI—J%_L

¢

. BSRASIE
| can’t make it...
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o5 3K #T Task Analysis

PR — AT

*Pleasing controlling feedback *Pre-moving
HERLITE N 3G/AGI 25w oL ALV B /KSR

*Works on 3G/4G network *Overcome package loss
o« — F A - 45 R w— o fll 55 25 L [F] 2

*Result consistency *Server calculation/Lockstep
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«[5] U HLTl| Synchronization Mechanism

oyl [5] 20 or ARZS[H] 25 2
*Lockstep or State-Sync?

l Server I

Commit Action

Dispatch Action

[ Client A

(Logic Computing) ]«4’[ (Logic Computing)

Commit Action

‘ Server |

Commit Action Commit Action

Dispatch State

Client A

[ e

Lockstep

State-Sync
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i [F] 2V Lockstep

152 BT E 22 ) I
*Action-driven client logic W

./f% 5 Eg‘*)_[‘%? ij —‘*éé 5 IW :‘03? Commit Action Commit Action
*As simple as a single player game

.?ﬁi%]‘lﬁ %%5“3?%9 /J\ Dispatch Action
*[ow network requirement Client A Client A

. t*ﬁ Qﬂ% —_éi %‘%E%%‘ (Logic Computing) (Logic Computing)
*Network Iczz’lrc_>£)ping/ is a nightmare Lockstep

[ENLIH == A2 H2 25

*Zero tolerance for random
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IRZS[A] 2P State-Sync
oI 55 v AR AH P A iR T
*Action-driven client logic

Vit = VH FE LU i 5] 2D B

*Higher network requirement
W 2 VK 2 25 TSI
*fasy to recover from network failure

 RARBT R

*No cheating possibility

‘ Server I

Commit Action Commit Action

Dispatch State

[ Clent A ]«4[ Clent ]

State-Sync
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RIS AL User Experience Optimization
o i A% B S AT
*Client side pre-moving

% Ui e 2 A e B S R A
*Require client side path-finding

AR A TR R E /& B A e AT

*Enable pre-moving according to state
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ARIGAAL. User Experience Optimization
o T S RE R A 2
*Relaxed skill releasing rules
SN B

*Anti-cheating is necessary

TR AT WX 2% 1L IR B A5 1A #E Margin
*Calculate the margin from latency
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RIGTAY. User Experience Optimization

i

TS SARE AL bR

*Use Way points instead of continuous coordinates

AR

TR A2
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*Scale the moving speed according to position error
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S ey — Destination
il B & 1E Position Correction (real)

ofE A T IE A2 5m AL I 2 IR -
*Correct the position when enforced-displacing \
TE A ORI RERS #E - B 1 -

Correct the position when releasing skill Client side
SEiS: G P SE A EER T @ (ke
Server side

*Correct it when the user is losing control (real)
JR: HAFIXE AP OE AR ZARIEIE

*/t’s not about rationality, it’s about feeling
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*MVCHEZE MVC Framework
’XRE%QH%%‘JEA H Action,

*Dual-input state m/xmg

K 2 ISR & 1% |

| — —— —

Multi-state Machine: mixer switch —

% =] = Machine
HEo /R jg ﬁ f; ***********************************************
%] BGH BGH I View |

AU HGE BB
JaiE REM KREN |55
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X 25104, Network Optimization

TCPH [&] B 4514 TCP’s inherent features
iﬂﬂ %E’i%ﬂ Congestion control
ST A AE Completely reliable

TR E ] What we need
Eiﬁ}ﬁﬁ%ﬂi@ Controllable retransmission

AT

53 B FCVFZBL Partial reliable protocol

\ |

/_—I:f

58

H

o Qﬁﬁ{ﬁ: Our choice

T-UDPELIHIL -] 2 VY UDP-based semi-reliable protocol
M2 Loopback testing ---

9.09s 64.61s

“ 3.84s 13.47s 20.25s
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« %5 Summary

o P A m) ZE A
*More scale-out
H PRI AT, AEIEMTE
*Target to user experience, not correctness
Vi Sun=1i5;
*Always put yourself in risk
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