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Abstract: To support large-scale users to share a virtual environment, multi-server architecture is applied to the
virtual environment system and each server handles a partition of the virtual environment. The unpredictable
movements and interactions of avatars may cause some servers to be overloaded. Existing load balancing algorithms
try to redistribute load among servers and incur too much overhead, which may reduce the interactivity of system.
In this paper, a layered iterative dynamic load balancing algorithm is proposed. Setting the overloaded region as the
center, the algorithm chooses a limited number of neighboring regions as the load adjusting goals and iteratively
spreads the overload outward from the center. The load balancing state can be achieved through iterations. Based on
the virtual environment wherein avatars are scattered under skewed and clustered distribution, the algorithm is built
and comparison with the existing load balancing algorithms are made. The results show that this algorithm can
adjust load efficiently and incur less overhead.

Key words: distributed virtual environment; multi-server; dynamic load balancing; layered iteration
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AAEAFABHAETENRXRMENANAP ARNEKRKZE,H BB R0 5,5 E & 1
BROTANAREFNENRBRETTBENARRHEXBIBEWL AR EMRERENATY B
HRABENNBEABRELELETHMERR A THE-NEHA AR ERE XAOMEEY
FEHESER. EPRRNERREH HHREWRE P ORES R XM AT ELBERNMZEE W
f— Z 4t NPSNETU DIVEPS RAMB R A RGN MARGKEN B TFOVANESELSATX
BHRTEHEFELMETAH BIREN—BER UG RIERTASHEEP OBREF R FITAR
W BRI A RS BT AT BB R, & P 8 HE 1T W N, MASSIVE-3P) R 2 42 () 109 4% Ui X0 R B M
#H(Counter-Strike)*. E#2Z E(Quake) KA TEF LW AL BN REUBHEH RERH THITH
EEEEMERFAENT ABRESESRAETA BRERNEK FOFELARRAB.ERALEHES
SHEXNEPRIESBEMRE B HE P RBURE, B P AR S 28 oL g rh SR8, T AR 55 38 (AR A 40 A
REMEBTERMEBEUNATRAENRBRERANBRRERREM A TRAREN T REMAR
.

EFELBMEBEHMPITRENTERLES BN EUREY I NSRBI EH-EREBRA
RBIAERENAEBIRIE MRS B EIRSREHATREANAFA RAZEP R/REBTAER T
75 R 45 58 2 1A UL 5 3 IR 4% 5% B2 BrickNet!® RING!) NetEffect®, CittaTron®, CyberWalk!"", ATLAS! 2 43 #7 X /2
IR R AR T XRG4, — e 47 (9 2 A 75 48 W48 %R, 301 Ultima Online!', Asheron’s Call' "t R T
LREBRER BBENFERIE RS HEEORZA A TUNA-AIRBEIBHE IR EREBLEHAE
EPEHORAFERBIRENABIRIZ SREBAFEHFIT BRI

5 F B AT AT R R BRI M A P E BRSNS A, - ERETRSRELS
BEAERANNBRSRABRTE “EEWENREANAEEIITEH AU ETFEREBOIAE
PARBALERH— M XBRERRETNRE BEMS AR TE ST RREEGHSASRAEIHAE
REZLBAMBEIEREBAAMIA SBAARGUE TR ISR FHEERIXEEFUS APR
ANTBRRSBEGDE RN HEFEKOES HBRFEI G RXEUFTEN 54 R LRI KB
REH A8 A N AL, B H A R AN AN 2 WATH K, W AR FHHERERSERN.

3t bR E A B EERNAESN R TFEEE S EH AR AERRAEOXERFBIED
BB HFSRERDFHHAEETEARIT BRERERRENBET A ERE RBAEABINEE S
B WRELUTEREBEURERATHHZARPEELE S 2 TRANBHRERFEFHBHEHE,
SHEABEMNRT.E 3 THERETRIEERH A EBUFENFERARLI A, 5RBHNLF/HEHAETP
GEEHTHESI M BENEHITESE.

1 HXIE

EREBZAHTHSARTEREMEBEURERANFARARZ —REFZEFLEEBERF
AR AA M AR TETEEES ALRAREAMEE.

LRABRTFEEEEREARN SEREBEBHBNBREREN A MBS R, LB EREROR
BPEIEERREROREROARER L IMREBOABIER EEBNRATARBBEO RS SR
BATHR A, A BB RAE M SR TR S T — T8 M i B 2 B B R0 £ iR 55 AT
BAWR—MHLR AR LEIH RN BRI R RE G=(V.E)LV HRPREGE HAREGHEE—%
BRRBENAPFHEMZERSHBE G 2EAHTHTFRERIARKERS BANGISE IR HEZERE
BEBHBRABHIIERNEBEEERSBNSEA P HENHSFIATES M ERITHELK,
BRI SR LR B, B P RS 28 5 B 42 5029 25 000 F 16 B, B AT B fa] ¥ iA BBV 48, R IE B TE R LA 1
AR ARUAERAT A 2R AR FEEETULE AR HRAGINELUFE RO A KE R
BERXEAHBHRESBRZAFEEIBRNKFE—TREBARSITHERAGIALE RS R
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EIE:3 S

JB 30 47 4 A i R 4 R S R ) LA AR PR R 7E R B0 9 B A AT £33 1R 88 .CyberWalk!!)
BN EBREBEHUNIIARABUFERLE B MEUREN S N BRI, HHNAOREBAT KA —ME
BARETEHERNFEBLIEREBAAB BN RS ECHENBCNAEBR YAEET —BHHEE
BLASAAEARIEBASNAEERNRER BEARTEEENARFERERZASKRSBZ
AT, ABRTBRNM BN ALIERSFBAANBEEEES TARLE N, SREHELE B IHR
BUFEREERNFHREIARAHINRAEOENRRRE N ARTENX LS ERE—
BASAKTEHEERNRBRIFHERARREHIRE.

EERFEHAERBNLARAEHMAL S, RBERBARNE REEAFTHFE R R
BRESBARAETHBXABE M HEBEFTRAIBEEREBEA NI EEXABSHEERTL2RYE
PR BRAR CREASARSBARY LR BAXRABSHEESTREYIFEIATEZOHEFHT
ERZOAPTRRSEANEEARBRE RBETEBREBYE MR ENTE, bR BSEL
HREVSMEBMFTHE AR EZEABTERESBABREE XHEZENRARGEERBRREEMRY
K& @, fEIBRM DN ELERMEFIATRESBAFIERS T TR ABTERS B EBRE
B £ 8, B IE B A 5 BT 98 B & (partition and aggregation) B8 RAMEL R AV HR AR, ER/T
HHEABAEBTHARIENRSBIELRUENEE MR ARREBGEET DAL ENNE
)R AT HRRER, AR AETENTARETZEN MRS BATENRENER R EE—ERLE—
BREHTEASROBERAMNEGES BXARESHRANAHN DREAHAEEAL S MEAH
HEBENRE LRI HEZRR AR AR TEFEOHEFHRSIFHEN R AL B RSN EE— Kt
BERBIERHEARERFHARTHERKE F BEBNMEERTEETRFRZEBRENRBRES
B2 BT RAMZERES.

2 SBERNDSHETEHEZ

ETARTELIRTRERDHEFH RAEARAEHEHNER S EEAMHFARTFEREZUL
ERXEREBHPOIEHERAFEFRABOREREBEN AR B, BRENEETAEAROHEE
B EFE EAASOKERS#HTRARIAE RBROIB I HABENE - KERBLSRR AL R

F O BREME D ARARKRE, URIE R SABNS AL 0B 1 Fin el S REREL Rt Rst
Wy BEE R B S S H AR TPERE R P RURE LR A e SRR R

C Initialization )
v

Get currentstatus of server load Tteration

.Adjustasmallamo‘mtoftheload
between two servers

1

the overloaded server as the centey Select servers from two adjacent
Yesd divide the surrounding servers into layers. g layers to adjust load

Fig.1 Layered iterative load adjusting process

1 SEERARAERNTR

21 EXEX
THEABEAXEETERO—SEAE BERLETREXMEMZ b
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(1) X (region)

BAEUREHRTYSE B —REA—ANRRIBEHENMNKERPIHEGI R G — XIS 2
RegionServer(RS)S 5, A E I RS LUFHR ijo,. #TX 5 B BHIAER 40X BB A NN, XER
FREE WA NE 2 PHEE—IR5H 4 A Region H BRI,

Region Region,

Fig.2 Region and Cell
B2 Region f Cell REA

(2) Cell

BB R BN BRI IE T DN RTRA Cell,Cell BEREH P B/INIEL, ARK Cell LT
¥ omn,.. TR B 2 FHEUFEFGIXBELSH 16 4 Cell.

(3) F P XX, AOI(area of interest)

AP ACIREAFHBMEE,—KRUAF AP OHEARRERER —IMRHPATS—AHF K AOL X
B NEREMNEATRNRXENEFALETFARM RS, ME5ZBA RS MRS ZRZAINES.

22 NEERBELR

BIESE—%E X UEERSY BT B SRR FEEE

4 NB(RS)A FiEH 5 RS, 1848 RS IR &, P M Uik % 28 RS, M RS, AH4R, 23 H X4 RS, 7 RS; X M. T AR
I E R BB Region H—%& A3k,

4 DiffRS(RS, k) AX B RS2 RS, I k By 8K B, T T &, L% R &4 & RS, BT DifRS(RS,,
D(I<k),N| RS, A J& T DiffRS(RS,.k).

) NB(RS,), if k=1
D’ﬂRS(RS“k)={NB(Rs,), RS, € DifRS(RS,,k-1), if k>1’

4 OL(RS)A RS; Wid # 18, KR RS, 6595 2B (9 1 8l S, BT LR, FEHBAE;

4 SL(RS)} RS, # & & Fi R B8, R 7R RS; LB R 2 W)W FAH,SL(RS)=axOL(RS;), B {8 th1 F vk 52, — MR ]
B 0.8~0.9 HI{H; :

4 LRS)H XRS5 2 RS, 8 H RS, EEMH PR ERE R 45E:

L(RS)>OLRS), 5 BLE, FEELBRE;

L(RS)>=SL(RS) && L(RS)=<OL(RS),lEFREFEEB R B UFEEZHE;

L(RS)<SL(RS), B2 e B Z R E.

NEERFE R PHEEZUARTENRERSEAF L2 EHERREAREE X RS B1E
ARBERRE—ANAEABNBEARK L TN AEILEN RS, WEAERRE I B(<<y BEHTH
B NE I ET X EAE RS &1 RS, KE 1+ BY BX I8 A8 IR RTURS | BT #RRTH
LT B WEA BT ERIT BE RS, B &k BV BXE LB ABFERE N TFRETENX HRES 2
RS:L(RS)>OL(RS)), HEHERLBREZUWT:

(1) VIHRER I=1,10% | B#ATH 8,80 RS, ] DiffRS(RS;,1)#1T S1 8T8 KA DiffRS(RS;,1), % £ & RS; /&
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F DiffRS(RS;, 1)IR B R E 2 L(RS)<SL(RS), R 2, WM RS, AFX B HEFE— Cell,, EIIB S RS;

Q) WRFERSE | EV 8 M1 2 I=1+1.3KE DifRSRS,)),/T& RS, )BT DifRS(RS;,]-1),%& DiffRS(RS,])
S FEFE RS, L(RS,)<SL(RS,),3F B RS, BT NB(RS),UM RS, A B X H P EFE—A Cell, HHIIHE RS,;

Q) REHITRABENART B EZ RS EBES | BE(<hIBABREBHE L E.

BRERAES =25 RS T HMMAE S 100,22 FE B E N 0.9x100=90,—ME] £ i 7 FE &AL A%
HERFWE 3 FR.E 3R RS, AEITE,EEAKRIILE 1 B DifRS(RS,,1)={RS,.RS:,RS:} . FP,RS, K
20 88 M T T2 5, T ABK RS, K8, 5EE 1 KM, AEBREDE 30~ R E RS, AEN
103, R B E,HITE 2 RERELHE 1 B DRSRS,,NEEAREBUAE WET 8 —2 DifRS(RS,,
2)={RS0,RS4,RSs,RS3,RS\7} %t DiffRS(RS:,1)F I RS, 7] LA A BT S DiffRS(RS,,2)H HAHAHY RS, ABIAE
JEREWME ()T BERITE 3 WIEALRS, TB AT IEBS RS, EF AHFERE, WA 30)FT7R.13H,
T g BRI R RS 2% RS, BT HEN 3 RERBEBNREH N THRTVERSE.

RS, | RS; | RS, | RS | RS, RSy | RS | RS | RS; | RS, | RS, *L-Rsl RSy | RS, 1'RS,’ ﬁz'T"So RS, A ’S; | &S, [ A%
85 91 105 38 92 85 9t 103 "90 9 90 86 103 %0 b 90 9% 99 %0 92\
RSy

vl 8
|

RSy | RSs | RSy | RSy | RSy RS; | RSs | RS; | RSs | RS, RS, | RS, 1 RS, | R RSy | RSs | RS | RSy
K 93 85 78 93 8 i B2 93 LI ¢, 82 93 85
RSy | RSy, | RSuz | RSy; | RSy RSy | RSy | RSz | RS); | RS RS« | RS | RS2 | RSi3 | RSie RSy | RSy, | RSuz | RS;3 | RSi
90 90 W 9D

RSis | RS | RSyy | RSz | RSie RSis | RSis | RSi7 | RS | RSy RSis | RSis | RSi7 | RSu | RSy RSis | RSis | RS | RSis | RS0

RSx | RSy | RSn | RS | RSu RSx | RSn | RSz | RS» | RSu RS2 | RSy | RSy | RSy | RSy RSy | RSy | RSn | RS» | RSu

@) (b) © @
Fig.3 An example of layered iterative load adjusting
B3 oRERARABRIETH

BEUARLEENXBIRE B HeavyRS KA mAT G BY 8, R A —1BAFI nbRSQueue RIERY H+
H— B EELE N RS,H numRSofCurLayer ¥ numRSofNextLayer B X MM E XL BN T — B 48 R R
EREE REARABNIERZNREFINE LK — B RS TLIBHT 8T B 8E & R KB A %
M— R B R R R ST 1.

¥t 1. P EEASAB AT L.

int curLayer=0; UEY: = &) oK)
Queue nbRSQuene; LB RS AT

int numRSofCurLayer=1; IS HTERGER RS #
int numRSofNextLayer=0; IF—EREF RS #E
bool canLoadTransfer=false; IEKBERRETERAR
nbRSQuene.push(HeavyRS);

while(curLayer<=k) {
RS=nbRSQuene.pop();
NB(RS;)=getNBSet(RS); /13R78 RS, K] NB(RS);
for(each RS; in NB(RS)){
if(RS; is NOT VISITED){
¥5i2 RS; 3 VISITED;
If(LRS)<SL(RS)) {
canLoadTransfer=true; //A]LAEB AR
break; //exit for
Jelse {
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nbRSQuene.push(RS));
numRSofNextLayer++; NT—BEAERS HEHM
}
}
} //end for
if(canLoadTransfer){ /R AT AR £

SelectCellAndRS(RS;,RS;,Cell);

IHEFE— M5B Cell M H AR RS;

/145 Cell, 81 RS, % B4 RS,
TransferOneCell(RS,RS;,Cell,),
break; //exit while
}
numRSofCurLayer--; 4T BEEELBEM RS ER 1

if(numRSofCurLayer—=0) {

/IX—EH) RS eEET

numRSofCurLayer=numRSofNextLayer;

numRSofNextLayer=0;

IFT—EABERS HEBHEZE

curLayer++; H8m—2

}
} //end while

2.3 RE#S A%

EXE—IMREARABHRERESE RS, B FECHATX I EFE A Cell,, HBS LMK ERF
2 RS, SEHERBE SR AT— S AREEBMAMEE X~ SRR o THIE SelectCellAndRS(RS;,RS;,Cell,)
SERR, % E B AIEN BAR RS, TS Cell, RERDEBFH.

RAVE X BufferCell(RS) % RS, MIBIHX Cell 84,8 RS, FiF X85 HMXEBX RLH Cell L, —4 R
F RS, R PN BB T BufferCell(RS)H Cell, 25| X B AR % % RS; M RS; Z B KM L2 1815 .

SF—AMEERGE RS, LUFELB L — Cell,, % RSB ETFUWTLE%E:

(1) B#% RS; BT NB(RS)3 H L(RS))<SL(RS));

2) BB M Cell,, BT BufferCell(RS));

(3) Cell,, HI¥B N i%E Z M Region HAKRRHE.

¥HE NBRS)F KT REREAEN RSEBRMTB D HBEAE S SIEE5™;Cell \ BufferCell(RS)+
3% AT BUR B R /D RS (8] 9 45 1812 :(3) i = E JE B £ :Region I A AL L5142 RS (6] ) W 48 18 15, 52 & 'H1 Region
B A R E AT LA 6 SR T 0 5 9 B P (9 AOT R 2% Region L HE R B D F3IARSREEEH RS KERED,
Wb R % 28 18] () P 4% BLAF

Erx EEIR 3 A% 8,5 BufferCell(RS)R I Cell,, F RS; #8488 RS, BATE X weight(Cell RS, RS) K5 &
Cell,, 1 RS; $E FEHIBLHE:

weight(Cell, ,RS,,RS;) = NBCellNum(Cell,,,RS )/ NBCellNum(Cell,,,RS;)/ Degree(Cell ) .
NBCelINum(Cell,,RS)H Cell,, EEARSEH) Cell 24 F R T RS; # Cell M4,
Degree(Cell,) % Cell,, £ B P AL E K T, 049 A LxK 4 Cell # B RLIFIE Degree(Cell,,yi+ B TF:
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05 me(D), (1L,K),(LD,(LK) 4™ EHCel
0.75 me (L)L, ),xD,xK) 4NILEHCel
y2LK #Hx=1,L )

1.0 Hih

FEXEHE BT Cell, 7 RS; o, BAVE B K Cell, K1 RS;EBUEAF, Wik $E LRS)B /N RS; RHITHA
Cell,,SelectCellAndRS(RS;,RS;,Cell,,) ¥ 8%, RE & 2.

W% 2. B E AR Cell #1 RS FE ik SelectCellAndRS HI{HAED.

SelectCellAndRS(RS,,RS;,Cell,,)

{

Degree(Cell ) =

/[RS; 1 Cell,, AZI K
float weightDstCell=0.0;
float weightCell=0.0;
for(each Cell, IN BufferCell(RS;)){
for(each RS, B F NB(RS)){
/I E Cell BUE
weightCell=weight(Cell,,RS,RS});
if(weightCell>weightDsiCell)|
weightCell==weightDstDell && L(RS)<L(RS)){
I EAIER Cell MRS
weightDstCell=weightCell,
Cell,=Cell,;
RS=RS;,
}
}

}
2.4 T¥Cel

FER SelectCellAndRS(RS,RS;,Cell,) T E LR B ¥ Cell,, F1 RS; K1iE3% 2 )5, A TransferOneCell(RS,RS;,
Cell,)y T HIE5ER RS; ¥ Cell, TEH 4 RS; XKL LR,

BRATH LA TransferOneCell FH M i — 4R 2 X.

4 Type(Cell,)} Cell,, 925K 3 Cell,, BT RS, 1B X Cell £ 4 BufferCell(Cell,), M H KR B Cell,
24 Dype(Cell,=BUFFERCELL ¥ Cell,, BT RS, RFH A Cel, WEARAAHE Cellidh Dpe(Cell,)=
INTERCELL.

4 RelativeRS(Cell,) Cell,, 15 8% RS -4, IR — Cell,, BHAEABH Cell IR (ELIEX # 1H48),44F Cell
FiE P& Cell 578 H RS MBI ESBI Y RelativeRS(Cell,); 3t T Cell,,,% RelativeRS(Cell,)JEENMHKT 1,
M35 N BUFFERCELL,RelativeRS(Cell,)JUE AT 1, ¥4 INTERCELL.

TransferOneCell(RS;,RS;,Cell,) ¥ B X B i T B AR 1E:

(1) % Cell,, J&T RS, EF 5 RS;

. (2) M RS, F RS, 5 HIBHX Cell 4 BufferCell(RS) ¥ BufferCell(RS)#4T EH,;

(3) & Cell, 5 Cell,, #48,Cell, BT RS, BEXS Cell, T B E M) RelativeRS(Cell,), Type(Cell,),BufferCell
(RSYHATEH,

4) BT Cell, KA P58 B RS, ITBH RS,
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FlimE R EIELED RBRE 2R RS, BETY Cell, %5 RS, 0 4 Fi7R,TransferOneCell H14 BT R T
T8 %% Cell 6957 & RS #4753, B RS, 30N RS); FHR 3 BufferCell(RS)) 1 BufferCell(RS, )i 4T %1, % Cell,
M BufferCell(RSo) B2, I Z BufferCell(RS,) ;55 =, Cell, BT B vl HE . W E AR 4R Cell.LA Celly I B T B
RelativeRS(Cell;)={RSo}, it % J& RelativeRS(Cell;)={RSo,RS:},Type(Cell;) T B B % & BUFFERCELL, fA]
B, BufferCellRS)EEMMITE Celly;BJG, FEH Cell, RMRAFERH RS, TH¥ 2 RS,.EE 3 17T
TransferOneCell(RS,RS;,Cell,) T H % RIS L H.

RSy Cell, RS,
A / pad
3 & 5 6

13 14 | 15 16

/ \
BufferCell(RSq) BufferCell(RS))

Fig.4 An example of Cell migration
B4 I Cell hEILERH
Wx 3. T8 Cell FHIE TransferOneCell BI{IE.
TransferOneCell(RS;,RS;,Cell,)
{
# Cell, TR RS EH 4 RS;
BufferCell(RS;).remove(Cell,,);
BufferCell(RS;).add(Cell,,);
NBCeliSet(Cell,,y=getNBCellSet(Cell,,); 1I3RBY Cell, #0401 Cell £ &
for(each Cell, in NBCeliSet(Cell,)){
KER Cell, FT R RS,
RelativeRS,.,(Cell,)=getRelativeRS,.(Cell,); 1/7+& Cell, F KBk RS £ 4
/15 FIAHIKEL RS £EHITHER
if(RelativeRSold(Cell,).size=—=1 &&
RelativeRSnew(Cell,).size>1) { /ICell, LA Cell
DBype(Cell,)=BUFFERCELL;
BufferCell(RS,).add(Cell,),

}
if(RelativeRSold(Cell,).size>1 &&
RelativeRSnew(Cell,).size=1){ /ICell, B A P33 Cell
DBpe(Cell,)=INTERCELL;
BufferCell(RS,).remove(Cell,);
}

}
# Cell, REIR {5 B b1 RS, EBE RS;;
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3 XBRRBERSH

BNETHPEEURFE PP RAELI NS BERDEABPEHEEETREF SRR, £RM
A RBAEYS FERET LB AN BLRINENRIEIR ARG A ERILE RS .

3.1 LI

APESBAEREEDS. BANERSE 3 HARS AP EAYSS AP EREBOARERMY T
TERT VP, ACETHEAMNERN M AHRTEENRL, WA 5 FrBNERT —MAEFEHEIKATA
DLBTool, % T % k& B £ K5 B UFFREHTHEIL BN B RN E RN MR, b N MR
EFROFM AP LUBRARNSAWMAZEUFRET F I EEREBUEENXBREBRNAREER,
DENBEHEAEFEIG RN RN TRENEB. £RANSHELE I HEE
RO

Fig.5 Skewed and clustered distribution of avatars in the virtual environment
B 5 FPERURER KRS AR

TRIFHRFHTHMEE P4 2.8GHz CPU,512M A7, Windows XP; BN EMIRE B4 H
4,9,16,25,36 4~ Region, 1 AH M % H B RS K f TG K 15K, 54 Region 25 K 15x15 4 Cell,L(RS)H RS K f#k,
T H RS EEMA P EHTER,F RS KT8 EE OLRSIRE X 200, oHUE 0.9,81F4 RS &2 A8 H1HE
SL(RS)=0.9x200=180;%f T AR RS HH NEGFEMAK B AKE M MA Nx0.8xSL(RS),EHES N Nx
0.7xSL(RS), i B REH k HE VN . ‘
3.2 MiRIEHR

BMNELEENIITRERIZL R A RSN 25 X161 7L AEE TR E S HR ST R
HEEZABHENAERE A AR ABIEPSIANAP T REBE RIS, X BT R EE

(1) EEIAT B # (efficiency)

ARMAE AT E R, BEER 1 KE P Ems) Rt B RTH

Efficiency = Tioral/ Crorar-

Tiotat M Crorar 735 K MELEERAT FFI6 B R A B A S B P PR B TR B8R 7L 8RR A, HE AT 19 B 0 Al
BIRE FEEFEHERERRT 1 KB ERAKPHEE RN B, A EE AR RAX SRS 2T
VA B P09 45 3 A5 BN 1) (B R /S B R FE BEAT SR B ME Y R B A A

(2) T#H %2 OAR(overload adjustment ratio)

AXRGEARFHEEN M BHEUFBEREBITHEAR RS BRABRERENEREE. &
BEMTRERTEEMLESE RN
Z(L(RS;)~ OL(RS)) - X(L(RS;) - OL(RS )

OAR =- L

S(LRS,) - OL(AS,)

RS; REEPATIE RA KBRS 38 .RS, A HEHIATE LB K KBRS 3% 8% £ BUE B T(0,1], 3
HRRBEEBHHERABRERS AR AENAR ST S S ABLESET | B RAKERTES,
i KR FFJTRF LR
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(3) B/ i # H % UMR(user migration ratio)
kA 2 AR THEERTTER AE BB AN EERT5I T BNA P ERTHERR A
UMR = Nmigrare/ 'Notat.
Nonigrare B BLAES I A BB AP 0 B BN oorat B R AP 1) 5 A7 $.UMR BN FTRFINR TR TR
33 GRIH

ERARNBREFERAAER T N EENRTEEHTHR SRE BN 4 MEME 36 M, 50 BIER
8 S B E AT 6 TRIRS A W A0 B R 0.2ms, A 6 FTR. HikiE A —RE R A, AT U2 £ K&
REFEEAETE EIRARTERSZIN EEE—RERBL AN RERF O ARF T RBRE,
BT LR MRS EH2 ARERFRRE.

0.18
Zo16
go14
5012
£010
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