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A Management method of Load Balancing among Game Servers
based on Distributed Server System Using Map Balance Server
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Abstract

Generally, In distributed online game server system, game maps are processed separately by means of dividing
into several unit blocks. But the keeping normal distribution of user in game map is very difficult because
preferences of game users are not same according to individual user’s private character. For this reason, if the
huge number of users concentrate on particular region of same game map at once, the game server exceed
their threshold so that the system can be getting down. Conversely, the efficiency of system goes down
considerably because the game server must perform map processing continuously even under user empty
situation. To solve this problem, in this paper, we propose a Map management method to control relatively
normal distribution of users in game maps using Map Balance Server. In suggested model, we can reduce the
load of game servers by means of turn off the game map processing temporary when a server is under
user_empty situation. we also can maximize server performance by means of redistribution of map processing
load among servers.
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Fig. 1. Single Server Structure
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pA 0] TEE WA A MBS £t
& B of Au7E oA ol Aelehs
élzfu BE AREAREO] & il 7%7] ZHEN
= 7 -sg A Muie] Rt 543 718k
Hotel B Al2E oo dol & 4 glon i
2 ofd wj7 <kl AGE7} Ao EAsHA & 7

§ A2 A% AHgEA Sho} 4L Gl 2
o o] 23] Aste] Map WL AHS 7
Azl F745}e] 712 SN2 o] AL @
2 SEse,

¢

Yy ﬂ

-

2—2 Mokt Map HHA HYJMH 2

a7 sl velhd bkel o] AQHeE Map B AA

|

o] &3 A MH zt Fat el W 1037

WAZ2E 19 49} Blasle] F9EREo] TAE Map
W2 Ao} o] 5 ARJMHET ddshs Ul vl

EQArt F7Hd 725 7HITH4]

Z 39 49 EA " %*LHL;A STHAY &S
Z|BH o7 ro wpAo g FElEHA Map WA
Aot AQuAS AHEshe AYAHete] TS
F7hek 2otk

a9 59 Yeht Si%o] Map HAAHE T2
MHETR= b2 24 AldAHdlT ddso] 52
S Y3 B2 Map WHAAAHI} AYMm 9}
Axlo] A AYMHNA F=85= Map FEIE
A7 AY AHE 1 8-S 54 A A

sho] Sefol9E} o] AXT % QA sk wek

HHst 1

EEEE SdlAbln

_T - \ y

| B8 =

DB M 1 DB MY 2
J8 5. Map ¥3A MHIF FIHE 24 MHO| f&
Fig. 5. Distributed Server Structure with Map balance
Server

0. Map el AMH 2%

Map BRZAME $857] AANE 712 B
AL} SRR ofel A R S 98
2712 throl Al Aol Wt 1) F& 1oy
o 22 w74e AR & A slek ek

2, 54 AY Aol AY WFL HEo TY
e Aol oz ojsl @ WL AY Auiel
e

Mip BEAHME RASE MapE Al
9% AL o%A & A7)
2 St At BesE B



1038

Map o] AREALS] Seatel] whe ARRAL7}F EA) 6]
ol FAAZ Fart gl Map off Al7]1 Zadh
Map®t on AJAX EZ Qg AAE SUCEN AH
o &5 =t
ol& 93l Map WA=MHE A7} Qe MapE

A2 F9 AY MuolAl Map off() WHL HujaL
FA7F @A off T MapoE YAstela shd
Map on() BHS WA Maps Atk

Map off AEH|FH A 52 FEH= AYAHIL
Map IS A3 71222 A4k-E 812 FARE A=
gl et AAE Maps 7Hs Al FRI7F €
FHE Tt

3—1 Map A M A&

3—1-1 Mapzt MH 7t ALEAF & AL Of Y
X H|W

Map HﬂE—]/\}ﬂH—]}: /\1;\]7}03 7_} Map%"ﬂ gl%
A8 $AE A&H o2 AT oS ot
of FA] AlAE & Map} off A|ACF & MapS Zto}

Wtk 293 Map BALAW F I9lo) e
S AT 1 HolEE ekl 94 Azt
A 2 B3 Hlastel BRe o] G goNh
b % Gl 7R5 clRE Ak ¥t b
A7 elgE ol3AY NS Fohank

3—1-2 Map2l on—off HH

AHEAPE GE MapES off A2 THET 18]
3 Off ZFENR] Mapoll AMEAP7F E017HA 38 Map &
On ARtk o]71& B3t AMMelx EZ 2 Map

Az de Tk HekE 29 3ok
3-1-3 Map2 MH 0|5 Y

BRI AL 9o gl AHA Azt
= Hlng B37F 93t Map2 AY MHE F ]
1 a7} 9 2R AW olF AL ol

E3) FRalt A AWE Fa7F 2 Map

& 2Eolgts B At FE 299

FUJ
fo 4o m[o Ial %0,

oft
st

30 m
(S

s2a}e)3ts] =22 A 15 F A 63 2011d 12¢

Map M¥o] ¥l d 18 Aak %
=t

B 4 9

o

3-2 Al Map MHZ9 Fx

&hte] Map AH = 174 ] 4 &% 55 Map
S AeE o1 ojuf H4of MapES Z7] H&
o Z2IaPAH Aedrt 7‘ AHE e <t

o EE Map¥ Hlo|HE 7FA1 317] Wl AH
7t Map ©]& & o] Map WA~ MHE F3l4 U=
AW AHE 7 Maps StET2F00A 235t
AXRS A A

LR AR =4

3-3 Map #+& & 22|

A Map®} F2= 9 6JJr 2t} 7t Map2 o
AMe Skl Egte Z47] M TR adXY =]
Ao 2] Aibe. :LEH’H Zt MapE< BA
A5 3k s AYH0E 3= Map2] On-off 7}
7V 3.

Map Sl AFEAPZH 1M & §l= Mape] 34 & 7
¥ F Map> Off “Jei7} = 179 AH8Alet=
Map 5o $1SH Map2 On “JE|7} Hrh

Map off ZFE <] Map HoJEl= A 9] HlEe]o] &
ZP7h QAR Z2E Y o] T 2 AE A Map9

7% < she QAR SHA et

Map1<] Map29]
QA A4

Map1] 5 [ F Map®l | Map2®] Wi+

A4 IH A9 Aq

J2 6. M Map2l #+&
Fig. 6. Proposed Map Structure

Map off FENQI Map2] 9]ZA o) 21827} 9
ME [LHO]] BHE]' 7_”0] }‘hﬂb Map HHE%/\ /Htﬂi T
Bl 313 Mapell AHEA7} 0] Sithe ASE W



A, oA, Fed ;A AW F2 7)8 Map @

a1 o] W off Ho ready JENE F+AISFL AT Map
Akl g W’%%% AAF817] Al ol
4H g Map 2 UlHeo 9EE Y 01 S

IS

A

°
=
= ;
a=}
1o
_‘rg
18
rlo
0
1:2&
=
%
ffr
&
ofl
=
mlm r
2 o
O

= Map«l 9%*%]@01 On JHlZ AA 9= Ma
ol M Off AEle] AA UE Map L& AHEA7} o)
& uj, 27§¢] Mapo] A& 3 3t e IS
A AlIZE ek AA) on el WA BEEe
AREALZE Off 73 Q] Map®] WH-A| o2 8] %
A3}7] o] Aol Map M Off AEHS] MapS- On 4
HZ WA & AZEE dA "ok

3—4 MapQ| AAIZF AH 7+ 0| S LA
Map W12 Mol HElst= Mapd] AAIZH A

¥ oL olgleh o] & 5B o] 017 9
o} olg 19 7o) #AEZ yehidt

T3} Ae A4
(Map WA An)

W
AT 1 AL
23tel AHE 24

It ME Y 74
A2 H37h 2 Map

]

T 0 AHA 22
Map= FAAI71H T
MapS 5718712

l

Aef AHE 3hd A<
Map= Off

T8 7. Map®| MH 0|5 o] theh e
Fig. 7. Work Flow of Map Moving Method among
Servers

IS4 Map B2 MHe F7]17] AAFES

3 BRa7l 4 94Fo] gk AuE Zopan

5
B4 B MuolA Mape $2 @A) 71 23

|

o
o
i

o]&g AY AH 2t Fat 1039
7F AA HAd AHE Zet)

29 FESF A 3] ' AwelA 7HE
ALt #o] B2 Map¥} 71 dA4b o] A& Maps
2=t

YA 71 Rt e MapS A3kl A 7}
A Y7t AA A9 ol & Ao BRI

47 o]F & Aol Map tlolE ZHHE A%
sto] AR FA4 9] HolEHE FA A4tshs A0E A
st 1 WSS HAF =47 SA 23N 55
ARE A7) A8 2719 AHE FAlO 2=
A3} 7o) 27H2] & MapS A E T2 MujdM &
2tk 7 719 A 72}01] AT MapE9] ks &4
3] F7|gksttt. ojW) EE Maps R o] AA7S
Z EFe FFE Zo17] 93l Mapo| ©]5F AH
= B stET2A 3= Map HOJEE 2

Fale= PHE AT & 9k

ST o]He Fsd AH ] Map T A&
TH3IIL Maps o5 A2 Aol A oA Map
A2 F33) o] w) Map #el9] YA S FA
3171 915kl Map #ElE 015 45 F AHES
4Hgk 5718} o] FolA 7] Hole A Maps #
2k Ao A A2lg A ElolEE Map WH 2 A
HE F3ld o5 oA AHZE HijFo] AY H
o|HE TY3A frA|AIAks T

V.2 E

2 =dMe diE ARAE FEehe
MMORPGOI A AFEALS] MF T & 3 Bd53 A
o 7 Aol wWE 7 AW Reke] EdEE Map
WH2g Aojaks WS Satd dske] A A
A AP A% 4 e B8 wola Adgl
= Aol Agd & YT dh= B4 A ZdS
AlFat it

A st Map HH

=

A ZRSAAE AR A
Q) Aol e SBaT AL Aol AAsfe] A
W) &S PPN, ool et AR iR
B2 4B AMES RS rol 42 4 WA
stel A4 Al2ge) BEE ¥ 5 ok
o AY AL Hol2Z
AT B3 AHS 1) 2R A9 54F 5
o4 g 5 i waos s

Ly



AUEFE FHL 5 WA stof A s EE<

=2 T uMH.
BE, el Auge) w2 speapl 29
T =283 Maps9 MM 7t o]Fo] WA &
o o] Wil 4 Falrh 2y Mmoo i Ha)
L FekES Bl Map] A Fotaks ol
I 2L AR et oM 2o
AMH IHeE A = JUnk mEbA A A
o] Fatgke] 44 W bl s Aol Map
WAL ME= Map On-Off 7152 384 &7 3
T HAE HEES ot 24 oF itk

o] BAIE 27 fste] FF A It Map
o]Fo] o] FAA He 7IEol He Au 3+ F3
zlolo] AA sl g AAe| #3t A47F Q35
3k 27he] MH el M 22 Maps Sl 3T o
opIHE F718 A9 eaf TS =] A% A
dlole 2l 2ol gk FAAN 454 A%
7t2 ZQsith

o o

[1] AN7E 2], Bepsl SJERZH 27, 22RR1AI7)

187 g, A2/, 2006.

[2] oA, HEA, Agleh= 22l E2H Y AYS
A% 2 A MW B, g7 9/818] =]
A 24 13, pp 36~41, 2002.

[BlolEA 9] 2, «22] Aol a&23 Setoldd
E A&AEE g vy S o A T2
FH A28 =R A2-BH AU5ED A100
3), pp.27-38, 2005.

[4] AR, 2FES, B4, MMORPGOlIA ] -8} &

= M 49 AE T A A £, o7
FHA2]8}3] =5 =] 4, VOL. 13 NO. 03, pp. 223
~ 230, 2006.

5] 3k, B, Al 379 5ok Alve| Lo 7]

s2a}e)3ts] =22 A 15 F A 63 2011d 12¢

8 §3 S715 AN, AP =
2] 4, VOL. 06 NO. 10, pp. 2630 ~ 2641, 1999

[6] HEE, A&, % AHIA VIEQAE A% oY
A Az Fot BN, gYET e =
VOL.9 NO. 2, pp.161, 2011

[7] T. Henderson: "Latency and Behaviour on a Multiplayer
Game Server", Proc. of 3rd Int'l. Workshop on
Networked ~ Group ~ Communication  (NGC2001),
LNCS82233, pp.1-13, 2001.

[8] &84, F71E, idd B olFsALe Hlol
B Edjg FHMEIEE A3 A 2AEY
duEE, eFEH 7)E 88 =X VOL.9 NO. 7,
pp.85, 2011

[9] G. Huang, M. Ye, and L. Cheng, "Modeling system
performance in MMOG," [EEE Communications
Society Globecom Workshops 29, pp.512-518, 2004.

[10] A. Abdelkhalek, A. Bilas, and A. Moshovos, "Behavior
and performance of interactive multi-player game serv-
ers," ISPASS01(2001), Vol.4, No.6, pp.137-146, 2001.

4 & (&5

1987'd 29 TSt ikt
(WS8R

1999\ 8¢ : AR stul
Az A 788 (38D

19879 5¥€ ~ 1995 3¢ .
St A Ara AGA+4
199599 3¥ ~ @A) . FHew

1988 24 AEThsha AT
(Fh

1991 2¢ - AETSh M AI
(°I3H44h

12003 8¢ MEOIg AFEE
(33FHh

19993 9~ &7 : (LA~



A, oA, F5d ;A Mul 7E 71 Map BdA MBS o] &3 AIY A 3F Fath we Wy 1041

1995 29 : A&

AHE AR

1998'd 7€ ~1999\d 12 : ETRI
ZHa7d
20033 9€~2004. 82 : Univ. of
Guelph in CANADA A w4
1994 3¢9~ @A) $AEta




