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Concurrency Control Method Based on Scalable on Prediction for
Multi-platform Games

Sung-Ug Lee'

ABSTRACT

Concurrency control is one of the important factors to maintain consistent conditions of a game because
most participants of the game should be shared information to play the game through a distributed network
system. replay delay times should establish in every event and the received event should be saved and
performed simultaneously for Concurrency Control. However, it-is- not easy to practice .the event with
same speed in environment having various moving speed. Therefore, expansion have to be provided.
In other words, one of the most important factors of a game’s efficiency is the process of bandwidth
and delay. the process of concurrency control method based on scalable prediction for Multi—platform
games would minimize the loss rate of a event and then would improve the interaction capacity of a
-game. It also might get reliability between clients. This paper analyzes some problems in terms of a
layout of a game that integrates a cable and a wireless system. In addition, this paper provides methods
to expand bandwidth and delay that might be an obstacle of a On-line game and to ensure reliability
between a server and a client.
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procedure get_node(Node CurrentNode, Vector P)
begin

while (CurrentNode '= TEMIAL) do
begin

Vector D=p~mid_point(CurrentNode);
n=(sign(ADx) <<2ll(sign(ADy)
<<1lsign( A Dz)<<0);

currentNode = n-th child of CurrentNode;
end

return currentNode;

end
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void Loop(O{
static int nMessageCount = 0;
D3DXVECTOR3  tempPos, tempRot, smoothedVel, updatedVel, testAVel;
AveragePosVelUpdateTime.average();
float fAverageAngRotUpdateTime = oAverageAngRotUpdateTime.average();
float fStopSmoothTime = fAveragePosVelUpdateTime * SMOOTH_LIMIT;
float fPosVelUpdateTime = oSecSinceLastPosVelPacket.getSec();
float fAngRotUpdateTime = oSecSinceLastAngRotPacket.getSec();
if(oRotInfo.nEmpty == QUEUE_EMPTY){

returny// f7F Hlojdoe® FE&IYHE o] Bt B A et
tempPos = DRPosition(tPosInfo.vPos, tVellnfo.vVel, fPosVelUpdateTime);//7FA1 2k ¥ Al 2] 253,
if(bSmoothVelocity){ // =L ZA] 22 S 01%0}01 Hkgch

/) &z digh 9% BAgic

tRealPosInfo.vPos = smoothVector3(tempPos, DRPosition(tPrevPosInfo.vPos, smoothedVel, {PrevPosVelDelta +
fPosVelUpdateTime), fPosVelUpdateTime, fAveragePosVelUpdateTime);

D3DXQuaternionSlerp( &qResult, &qCurr, &qGoal, fAngRotUpdateTime / fAverageAngRotUpdateTime);
/MR Ze Uig ol Hg A Atole] AlRte] wE EIZs TETh

D3DXQuaternion ToAxisAngle( &qResult, &D3DXVECTOR3(0, 1, 0), &tRealRotInfo.vRot.y);// W& A& A 2
AA oA

}
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procedure DLS_Server(Server sever_number, int
node_level)

begin

k=node_level;, /A o] #dg Alegc)

if (k==TEMIAL) then
DLS_Server(sever_number, node_level ~1);
endif

while (OL> 0) or (k<= MAX_LEVELi) do
// ol == disk DLS H o8 Az
for(each S;=D(i,1)) do
initialize(socket(group,this));

EL= send(load_sharing, OL: , Si k);

if (£L; > 0) then

transfer(EL; <= 0) break;

endif

end for

k=k+ 1;

end while

end
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class CCircularQueue, ]
class CClientTer, . |
class CClientUde .
class CClientManager. ..

extern CClientHanager+ g_pClientManager;

23 9. oAR] HE Al ALSE o[HIE TE

public:
CUserID oUserID;// AlY o}ubef
char cAvatarIndex;

BOOL  bIsExist;

EGTK_tAvatarlnfo tAvatarInfo;
EGTK_tPositionInfo tPoslnfo;// 7+3 418 $1x]
SR AR

EGTK_tPositionInfo tPrevPosInfo;//o] A2 A 8.
//ARE o]l &3l o2 AxuE 3 AR
EGTK_tPositionlnfo tTempPosInfo;
EGTK_tVelocityInfo ttimetVellnfo; // £&
EGTK_tVelocitylnfo tPrevVellnfo; // o] &%
EGTK _tVelocitylnfo tPrevVellnfo;//

//BEdAHEE 28 HA weE A g
EGTK _tPositionInfo tRealPosInfo;
EGTK_tRotationInfo tRealRotlInfo,
CPlayer(){
oAverageSecPerFrame.initializeCS();
oAveragePosVelUpdateTime.initializeCS();
oAverageAngRotUpdateTime.initializeCS();
initialize();

23 10. bitupH| oHiel Xz



1330 ZEIDCIOEE ==X M9z X10=(2006. 10)

-

Number of messages

200 400 G 800 1000
Numter of users

T8 12, Zoixtol chHEr oiAIX] #2| &4 v|w

A% g 5 e vAAY 42 nnol BAAE,
ol2| g A Ao HEFE HAast A7) F25HA
ge HolEa A Yol MIEYAY EHS
Zojo} Fr}. S k-FHAH L3gl=E o] &3y
AFE dgell AT FAzA WAAE AFTF
2ZHA ALFE 3oz 24aAF 5 ok Sl
ZH BRE9 2 Y Q3 ATE FARES
giaez JAEE WAR] el s]Foltt S13 529
atole BAGHA 23O Y& BAxE M2}
ALl g vjaixe) Hgo] BIRF F5ole vl
ANAE AEstA et F e 9 EAstie
E AYoly} g LHAE ostd M2 B 5 A
ol AgEct 7HAAA Fr18 A JHL dEL

XA e Ao AL wdE F JdEeE EZAY
U B2Zad A A5S gu vEYIY AL ¥
4 NE F U

4.4 E

o] S3€ A FANAY H)

r
i
Ad
flo
4

—111
r_u

ofB Apol BaF A 7l #sted 43k
A Feize] St M 3 Ao i
Aedde st 2 11@‘011 w2 s
o] &3ted tid ARSAL, dF7N FAGA
o] &sta] W= Joﬂ EHZSP A2 E AT
= l%‘ Aol Bagh FAHA 8
ﬂ, sl FUhet vdd A
P A E & 5 ol o2
& T FAAT} o5 A B H
Sxo gt Ade) M2 R - FH B B
A s TCP B30 48 e A%
Iz s oﬂiﬂﬂi«l EANZANE T
HEg7Y daeEE Atasict ol A2
71¥ & MMORPGS} & tho] ARSA7L Fefst
oA ALE f - FHol FHE AY BHe2 A
FBARJN AY ok 3H9E FRE 5 0L Ao
o 5 f - wAol B 2HERF AYL AT
HENA AWEAE A% GFd A7 1HE At
¢ Zeolth

o

F 2
A)

1

o

]

l

HJ\E S ﬂ.llO

>
; m il

2
2
=
s

Q

m mk% z° r
r°l'

o
_\:[1_

rx

[e]

rl

_I]N‘ R Iﬂ fr od X H
o

Nk e 2o ok o O 9 mlo

= U |

[1] A. Bakre and B.R. Badrinath, “I-TCP: Indirect
TCP for Mobile Hosts,” Proc 15th
International Conf. on Distributed Computing
Systems (ICDCS), May 1992.

[2] D. Roberts, P. Sharkey, and P. Sandoz, “A
Real-time, Predictive Architecture forDistri-
buted Virtual Reality,” Proc 1Ist ACM
Siggraph Workshop Simulation &Interaction
in Virtual Environments, Des Monies, Iowa, pp.
279-288, July 1995.

[3] G. Singh, L. Serra, W. Png, and H. Ng, “Brick-
Net: A Software Toolkit for Network -Based
Virtual Worlds,” Presence, MIT Press, Vol.
3, No. 1, 1994, pp. 19-34

[4] H. Balakrishnan, S. Seshan, and R.H. Katz,
“Improving Reliable Transport and Handoff
Performance in Cellular Wireless Networks,”
ACM Wireless Networks, 1(4), Dec 199%.

[5] J. Leigh, A. Johnson, T. DeFanti, “CAVERN:
A Distributed Architecture forSupporting



(71

[8]

(9]

[10]

[11]

Scalable Persistence and Interoperability in
Collaborative VirtualEnvironments,” Journal
of Virtual Reality Research, Development
and Applications, the Virtual Reality Society,
Vol. 2.2, 1997, pp. 217-237.

Kevin Brown and Suresh Singh, “M-TCP:
TCP for Mobile Cellular Networks,” ACM
Computer Communication Review, 1997.

L. Gautier and C. Diot, “A distributed archi-
tecture for multiplayer interactive applications
on the Internet,” IEEE Network, Vol. 13. No.
4, pp. 6-15, 1999.

O. Hagsand, “Interactive Multiuser VEs in the
DIVE System,” IEEE multimedia, 1999, pp.
30-39.

R. Waters, D. Anderson, and D. Schwenke,
“Design of the Interactive sharing Transfer-
Protocol,” IEEE WETICE, 1997, pp. 140-14.
R. Lea, Y. Honda, K. Matsuda, O. Hagsand, and
M. Stenius, “Issues in the design in ascalable
shared virtual environment for the Internet,”
HICSS, 199.

Ramon Caceres and Liviu Iftode, “Improving
the Performance of Reliable Transport Proto-
cols in Mobile Computing Environments,”

(1

(1

[1

2EIEASE Ns

2]

3]

4]

I8 OIEDIE SN HOogA 1331
IEEE Journal on selected areas in communi—
aations, Vol. 13, No. 5, June 1995.

Russ Miller, Quentin F. Stout, “Mesh Computer
Algorithms for Computational Geometry,” IEEE
Trans. Comp. 38 (1989) 321-340.

olso, AEFE, BA™, o5, “MEHYA
FEEE 2% 7PEH MEY FHE 88t
713} 719, Y EA5E] FAshed

o,
ol ot

Borr

=
oy

4 20029, pp. 163-165. 2002.
Huja}, ojulg, “F-HolF AL 93§ TFRC
Aol WAUFE Al Wl =R
7183, AR 304 63F, pp. 743~753, 2003.
gz g 4kd A, CROSS Platform 374 8}
A9 Ay B2dz MY e EMEH P
2003.

of & =

19914 89 Folsta
oI (F AN
29 Soluista AHE T
81313 8ata)

39~2005d 39 Folu)
& BK2LE4,
20059 49 ~HA SN A

A H
20053

20014

X



