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Server Client
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Java Interpreter, JIT
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[Server. Java ]

1 : public class Servert

2 public String message(String name){
3 : return “Hello “+name+ “!”;
4 :

5}

[Client. Java]
1 : class Client{
2 :  public static void main(String args[D{

Server_Proxy server = new Server_Proxy(“horb://locathost”);



String result = server.message(“World”);

System.out.println(result);

N O O b

#£211%, String 77V x7 RV THHEAN T 07 L THD.
o7 I AERANWC, A7V FERVERY T LD, £T
Client.java ® 317 H T Server.java DXELA 7 T = 7 bk &£ 725 Server_Proxy 74
Tl NEARTHMENSD. 2 XD, Serverjava D message X Y >
Na, a—=AnAYy ROLIIIHFRHTZENTED.

ZOFITIE, Clientjava TR F¥ A7 V=7 M EART HEEZ “localhost”
ELTWADR, ZHE 1 B0arEa—F ECIo7rar T ArEifESE L5
DB THY, oar va—2 LR TEESELHEITIE, £0arBa
—ZDRAML LUTIP T RLVARKEILRD.

&Iz, Clientjava @ 3{THO 70X 47 =7 FOEKIZOVWTIHRNAK %
MWTHHAT 5.

22472k

¢
l

(DServer Proxy % new 35 &, HEESNIZServer ~47#3 5.

@Server Praxy #new 35&, YT Server_ Skeleton 3new Sh, Z0FERT, Server
A7V Midnew EB. WA 7V =2 MNIHORB —0BH NIE) 5.

(®Server Proxy Dnew &S 5 &, ARSIz Server Proxy 272 MM VAZ VAR
b
X 22 7uXxvF7Tcs bOAERR



F 72, Clientjava ® 41THIZ®H D message X Vv KO VU E— MERH L] T
DT H VK & R

722472k 3% H—/\

O O ) 47 v=2 b J

Client Server_Proxy J ‘ - L Server_Skeleton  Server
(DClientjava 7> message A/ ROVENHEN, Server Proxy & Server Skeleton Z#8HLC, —NZ
FET D Server 77V MOAY v RELTHETEND. ZOK;, BHDString 37V =7 MRy hU—
I RCRRShA.

@Server 277 FDRA Yy RORVED, Server Skeleton & Server Proxy 4% L TRy NU—7iink
&1, Client |JESNA.
2.3. =N XYy FOYE— FMERHL

RYE

[<::>__<::> )ﬁ7Vi7F(

Client Server Proxy L Server_Skeleton  Server

WIZ, 210707 T LEFy bU—7 BRECETES 57200 51E% L
T5. =—%E£F HORB =231 7 Z M\ T Server.java & 2 L /XA LT 5.
9% & HORB =2 731 71X Server_Proxy.java, Server_Skelton.java % H &h#Y
WZHERR L, javac 2o /3A ZIZXoTar A 9%, &iZ, Client.java & =
VORANT D U EDa v S NAERIZ K 5T TET, K7 TAT 7 ANER
22D EHITHETD.

#22 VITARAT77ANVDEE

7747 MINZEE T 5 Client.class

77 AT 7 A Server_Proxy.class

Y — NN ETH Y T AT 7 A Server_ Skelton.class

Server.class

10



2.2.6 D> HORB D #%

INETHRARTEZ G, HORB 13047 V=7 M &IEFICHHICHE
HTEEMTHDEND ZENb2D. 512 HORB 12, ZEESEX 2
U 4 EMHLIEFIEEMENE L, RMI o> ORB & AT 2 5 EEE T
HY, FEFAAY v FEFR—FLTWAERE, o477 =7 ML
D HLENZHAEBSZ > TS, £, BETREIATWHWD Z L0, 4—
TV —=ATHHIE, TLTma— AT —TFNFEL, A I B
WZEDSTEASRHORBEZFEH L TWA AN Etala=r—va 27
E, MREIZE > TUIFEFIHERA LT WEHA T V27 FTHHEVZD.

11



rA

=~ ~ — ] >,
HIE VR T LR
ARETIE, DA REZENRT D N— Ko7, Y7 bU 7 ORI
Z2TC, RVATFATEALTWAY T A7 57 A /LOBIIEIFHEEEIZ SOV TR
5.

3.1 N— KU =T

AEITIE, DBAOBEBREAENR T A YA -~ AL —T v DA
o 7RG L W o T N— R = TRERRICE L TR 5.

3.1.1 YV ANRY T
K AT AL, vAE—~< 1 HBEAL—T w2 25 BTH TR SN

5. AL —, AL—=TDHEARy ZIFLUTDOLEY THS.

# 3.1 FHE#HORXy

Master Slave
CPU Intel Xeon™ 3.06GHz X 2 Pentium II 400MHz
HDD 70GB + 2.75TB 6GB
Memory 2GB x2 640MB
0S RedHat Enterprise ES release 3 Vine Linux 2.6r4

v AKX —< D HDD (21, AEGtEEE L L TCaE 2.75TB @ RAID 7541
INTHY, X NT—r a2l —2 g OERPRIET 5.

3.1.2 »N—FRU=TOEHREE

AR AT LTIEERD 26 GO EKEY, ~A X —~vT & NLV— 51K
DARIEE TR T DH. ~AX =< 020, AL—T <42 1~25 O ID %#FE|
DYT, FRAOXy NU—7 Li3Rlor—rxy hU—727 (192.168.1.0) %
MAWTHERET 2. BUE, FNEBFTLINLR Y U — 27 ~OHERHITIT> T
N, AL =T DIIBSOHERGE D FTRER BB /e > T D,

12



3.2 V7 M NUxTHERR

RETIE, HER S S OMEEES ETENET 5 Y 7 b Y = THICBI LT
5.

821 ul7LirERE
KU AT AR T RAL LT 0l T M, FREREBS DML
WL FICRT.

%32 EAS0 ST LOEE

Master [Simulation_Server

Simulation_Server Skelton

Slave |Simulation_Client

Simulation_Of Infection

readGraph
Create_Model

Simulation_Server_Proxy

3.2.2 FulSADEENE

WIS, 70T T HCONTHIAT L. ok, &N T A —20EKT 5 %
Yy FU—ZFT, YIalb—va Y ONFREICONTE, 4 BOERNFT
LSBT 2.

Master

(1) Simulation_Server
Master | A A 70 7T WCEBRIEH SNDKE /T A—ZDIRE L,
FIRAE R ORAEEAT D .

(2) Simulation_Server Skelton
HORB =2 /34 ZIZ X > TIEE 5, Simulation_Server @ Master
MOREAT V=7 b BHREEDORIRZITV, Slave il DA 7V =
7 MRT = OZTELIMEAEND.
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Slave

(1)

(2)

(5)

Simulation_Client

Slave il A A > 7' 7"Z A, HORB ¥—/N& L CilL#E) L 7= Master ~7
JEAL, ¥YIalb—va VITREERINTA-FEIGETS. £ L
THAF LR T A =2 %&b L2 (2) ~ (4) OFT V=7 bEERT 5.
Create_Model

Ty hU—7 2T AR A7 Y =7 k. Simulation_Client 23Euf5 L 7= /%
TA=B b Lilry NV—=TETNVEERT S, fERLTRy FT—
7ETME, BIFERT 7 ANE L TRIFET 5.

readGraph

VB 7 7 AN EmHrAe A7 V=7 b ERT 7 A IV EFEAIAFT
v N =0 F— 2 BT 5.

Simulation_Of Infection

T ANVAEHR Y S 2L —a o ETH AT =7 . Simulation_Client
WEAF LI T A—=2 2fRM L, fFlLicxry NUV—27FFT NV ETY 4
NWAEHE R 2 L—va U EITD.

Simulation_Server_Proxy

HORB =2 > /31 12 L » TER S 115, Simulaion_Server @ Slave ff D
REA 7P =7 b. Simulation_Server_Skelton & [FIARIZ, 1EZE Dk
& Master il & DA T V=7 bRT—XOZFELIEHIND.
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3.3 7 IRT7 7 AINOEREUGHERE

INFETHRARTEZLH1Z, HORB & AW THZ 2 RO M T 5204
AT D & LIRS, SHERICENENWRER I TR T 7 AV EH LML
HAELTBLERHD. Ik, AL—TMNRNERE X | IV T AT
7ANEEICHIGFTE D X2 ICT DRERED, 7 T AT 7 A VOB BT RE
Ths [6]. KEHTIX, 207 T A7 7 A VOIS HEREIZOW T T 5.

3.3.1 EIHEEHERE DR & B D

KU AT LTI, AL—7MDTO Ry U= T IAERR T 1V 2 sk
Val—valrREOUREITI I TAT y A NE, FENCLVEHEAL—
T AREYT, ALV—THRNEE LXK E R TAT ANV
VAL DHBMICEETE S, 7T A7 7 A VOBEG#REE B L
oo THET, ZOBEREEED TREMEITGR U ot Tn b2, EERICHEEL
TeBNTIZ e AV ERY TS0, FRCEEE O HSLEE L LTI TolAi &
Bbihd.

7T AT 7 A NOBIBGEEEZ KR T L7200 R0 VT L, ALER
DAL & I T ORI T .

Master Slave
simulation.jar DL Client
@‘ @‘ l@
®
HORBDeployServer | | HORBDynamicLoader
@

X 3.1 27 TAT77ANVOEREEMEDFEI
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HORBDeployServer
HORBDyanamicLoader 725027 7 A7 7w A VEASEFEZZ(E L, *IET 5
JITAT g ANEjar 7 7 A NVIPBIEOH L, AL —T7fl~KET 5.

HORBDynamicLoader
AV—THHEDI T AR —H TR — RTERNPOLITAT 7V,
HORBDeployServer " HEG L, MEDZ 7 Au—X|lua— KT 5,

- DL_Client

JTGAT 7 ANEBICREGT 27 DICAL—TRETTHT0 7T ATH
% . HORBDynamicLoader % 41 L T HORBDeployServer T #% ¢ L ,
HORBDynamicLoader A2 — R L7227 7 A& 577 5.

simulation.jar

SEOEBPEFEREZEN L TG T27 A7 7 A NVEE LT —0A
7 7 7 A Jb. Simulation_Client, Simulation_Of Infection, readGraph,
Create_Model D 4 DV T AT 7 A N H T LD, vAX—< DAL K
T4 V27 MUIZH D storeDir 7 4 L7 N UICKHHT 5. A, AL —7 OEME
B2 T A7 74 V% simulationjar & L CEEDTWDED, FTAT 7
ANEZDEFE storeDir I L THB ZEHAEETH LS. LL, S%HT
REEESBIISNTC L &, BHET L T AT 7 AV E 1 DD jar 7 7 A WITE &
DTEIFIDEHLLTWVWEWNW) Z L Tjar 77 AV EFEHALTWD.

DL_Client (3 3.3) 1%, #7929 <, 247H T HORBDynamicLoader
%z L C Master ® HORBDeployServer ~#%fi9 % (X 3.1D). =L T,
HORBDynamicLoader ® getObjectQ £ Y v R&HWTY 7 A7 7 A L% Eifs
LETTDH (M310). 22 Tue—KT57 72774 /WL 10THTRT LB
v, Simulaion_Client TH 5.
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# 3.8 DL_Client.java
[DL_Client.java]
1 : public class DL_Client{
2 private HORBDynamicLoader hdl =
new HORBDynamicLoader(new HorbURL("horb://localhost");

3 public void Client(String object){

4 DoCommon obj = (DoCommon)hdl.getObject(object);
5 if(obj != null)

6 : obj.kickDo(hdl);

7 b

8 public static void main(String args[{

9 DL_Client dl = new DL_Client;

10 : dl.Client("Simulation_Client");

11:

12}

ZZT, 449TH® “DoCommon obj = (DoCommon)hdl.getObject(object);” I,
getObjectO2N KT DITAT V=7 M DT, DoCommon (ZF v AT 735
VENSH L. = L TCHES L7 DoCommon (4 [A1% Simulation_Client) @
kickDo() % FEOVH 9.

% 3.4 Simulation_Client.java

[Simulation_Client.java]

—

: import horb.orb.*;

: public class Simulation_Client implements DoCommon{

W N

: Simulation_Server_Proxy ss =

new Simulation_Server_Proxy("horb://localhost");

public void kickDo(O{

System.out.println("Simulation_Client");

N
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7 public void kickDo(ClassLoader loader){

Similation_Client.java D 5|t % £57= 72> kickDoOl%, AL —7 <~ D h
> hF 4 L7 b UIZ Simulation_Client.class NEE LT EOEETH S, &
FlOSE, AL—=7MIE DI T AT 7 ANVDPHET D 2 LT niz, 517
HOX D IHICERZR TRV ZIT S X o512 >TW5b. sl#iafo
kickDo(ClassLoader loader) CiZ, 3.2.2 #i Tl L7-ALELAZ1T 5 L 5127 »> T
W5,

HORBDynamicLoader (5 3.5) % ClassLoader Z k& L C\ % (847H).
DL_Client 2> 5 A TUN 7z getObjectO TIEB#E L THEINTZ I T A E A A
4 24 L% ® Object # KT 723, & DS download() % E1T79 5.

download()Tix, UL AT DI T AT—HNLZITST27 T A7 7
ANPBE— RN EI DL, ZLTr—RTERWVWEESE, 2FD
ClassNotFoundException # &%+ v F L7234, HORBDeployServer 75 7
AT 7ANERRFT S (X3.10).

5517 H Ti%, HORBDeployServer 725, 5[#& L THE L7127 7 A A4IZERT
L7 7 ANEEZ JAR 7 7 A VDA REE LTRZITER->TWD. 2Dk, %15
L7enA RBNEfET L, 7T A% 7 7 A —ZlZr— R LETARERIRRBICT
%5 (X3.10).

7 3.5 HORBDynamicLoader.java
[HORBDynamicLoader.java

8 : public class HORBDynamicLoader extends ClassLoader?

50 : private void download(String name) throws Exception{

51 : tryl

52 : loadClass(name);

53 : tcatch(ClassNotFoundException e){

54 : tryl

55 : byte datall = server.getJarFromClass(name);
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115 : public Object getObject(String name){

116 : try{
117 : download(name);
118 : return loadClass(name,true).newInstance();

~ A X — il TiX, HORBDeployServer MBI} |Z storeDir 7 4 L' 7 b V12
5 JAR 77 ANET TARAT 7y AN EHET D (K 3.10). 50 TH D
getFromClassO) ClX, 8 EENTZ7 TR T 7 A AP ENTND JAR 7 7 A
NEGAH L, A R LTRET S (X3.1@).

% 3.6 HORBDeployServer.java
[HORBDeployServer.javal
50 :  public byte[l getJarFromClass(String className){

51 : String fileName = (String)map.get(className+".class");
52 : if(fileName != nulD{

53 : return readFile("./storeDir/" + fileName);

54 : }

3.3.2 BEWEUSHKRELEERTHDHDY 7 ABE
33.1Hi TR LT, Z7IATZ77ANVOEPEGHEELZ EB T L7007 /75
Lo A NXA NV LT RAERESND T TAT7 7 A VOB EZ L FISRT.
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#£37 IJIRT A NDEE
Master |[HORBDeployServer
HORBDeployServer$1
HORBDeployServer_Skelton

Simulation_Server

Simulation_Server_Skelton

storeDir |simlation jar

Slave |DL_Client
DoCommon
HORBDynamiclLoader
HORBDynamiclLoader$EntryData
HORBDynamiclLoader$IlmageData
HORBDynamiclLoader$ClassData
HORBDeployServer Proxy

Simulation_Server_Proxy

= 37T 2R Thb»rsd ko2, vAZ—{ll1Z1X HORBDeployServer &
Simulation_Server K&K EZD AL kv, AL —THIIZIZFNFNO T 7%
UMEE SN D, X 3.1 Tk, HORBDeployServer & HORBDyanamicLoader
NEPLRE T TS X IR LR, R 2 EON#HA 7 V=7 b Tl
PALizLBY, TRENORIEAT V=7 FBREICASTWD Z EIZERE LR
FHEZ B0,

F, RBTDEIIZITRAT7ANEREL, ZNHDT T AT 7 A /LDH)
MRS EE 2 FE8L L 721%, ~ A ¥ —23FFD simulation.jar WD 7 A7 7 A )b
EEXMZ, a4V L JAR 7 7 A V& storeDir (2 EEEXT 57215 T
AL—=TDITHONBRAEL ST HZENTED. £, 2y NI =7 ET MAERK
RV A NAEIREY I 2 —2a VIR E R DT A—ZEERTHED,
Simulation_Server MD/XT A —XflixZH L, HORB =2 /X4 FTa /XA )L
L 7%, Simulation_Server & Simulation_Server Skelton %~ A2 % —{lliC F
EEXFTEHETTYIab—va  NEEETTHILNTE S,
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7272 L, Simulation_Server 7 7 A7 7 A VNI LW A YV v REMMZ -5
BIZfRY , £ AL —T7 < O Simulation_Proxy 7 7 A7 7 A V& EXH# 2 72
TR BZRW.

833 JIRIZ7ANOHRIBAEEICI-THELNDAY v b
SRIDE I, 7TAT Y RERDAL—T vV U RE LB LR DGE,
W DIFETR LN OEFLEIED =N 25 B O RS IC LB 2 7 T 27
7 A NWE A —F HUENHDH. FTP (File Transfer Protocol) <> NFS (Network
File System) 722 L72& LTh, EFHICFMONPNDEETHDL. L
LR G, ZO7T7AT7 7 A )VOBBBGHKIEIC L > T, TOEXOFMEE
KZENTED. THITRBIER DB 2T 5 Sa lI3FEE AR FB T
HHENRD.

£o, VAT 7 ANVOEPIBEGEEDOEIRIZ L > T, BEFOI7/ I X7 7 A
VOB RNV E NS ZEHIEFFICRERAY v N THDLHEWVWR D, filx
X, RV AT LTIE, AVv—UPRLBRERT L7 72774 0IF
Simulation_Client, Simulation_Of_Infection, readGraph, Create_Model ®
4TI TH -7y, BREUSHKRE 2 T L LIRTONRICEE 2N A - D1E, A
L — T = unhbEENROH L5 Simulation_Client 7215 ThH 5.
HORBDynamicLoader ® 55 17 H Tl L7z &£ Y HORBDeployServer (Z i
LTcBlB D7 7 AR T L7 7 ANV EEZ e — RT 52N TE L. 200,
Simulation_ClientiZ L > THEKINDI ATV =7 N THAHMD IFEEAD 7 T A
(21X, BEHERED T2 DIZFE2 M2 2 B2,

EBIL, YAA =YD TAT AN EL T 0 —RTEH LD D
END, AL—T<VUMTOI TAT 7 A NDONN— 3 VOENR, LB
A—HR EZET L LN TED.
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B4 Xy NU— T BT L
7 A4 VA GEEET L

RKETIEL, RUVATHIZBWERT 232y hU—T TV E, U4 VAR
WIZLD ) — ROREEBEZHET DY 4 VA BHRET MIZHOWNWTIRRD.

4.1 1ERkTH5xYy NRU—TET IV

AKEITIL, EBRTIER LRy NV—27 7V TH D, Coupled duplication
divergence E7 /L [7] IZDOWT, ZOEMIBIRESCZE DOFRHR, S HICFOERIC
HHAr—NT7 ) =Ry NT—7 [8] ITONWTiER%.

411 AT —nNT7V—Xy hU—7

HHE R Ry NU— T BRIL, T U X LDV REE R EOMAIN e 7
T 7 REE AT TE 72, L LN Hir4, Internet D/V— X Ok
BRPHEDNL L D v b U —27 121X, Scale-Free (SF) L IEEH 5 ~x FH|
(ZHE O B DOERFHE ST 2 &0 ) Z e A S [9].

REFANED Ry FT—27 L1E, x>y T —2 7 —F (HR) OFFDl
B (RH) 2kELEEE, ZONMARPEK) =Kk7TIZHEI EVIHIHLDOTHD.
5z, Z<OBEDR Y NT—27IZBWT, m%h@12<y<3@%5:&ﬁ
DhoTWnD, —KENIZ_RERANHED v b T —27121E, IR E 2R
BRFONT Enbivd S — RBGFIEL, %@ﬂﬁ@fki&ﬁv}\iﬁb\/ — R &dox
Yy NI =T &R TH. ZOXIRREFMIMES Ry bU—T1E, T XL
MG ROy MU =218 T 2 PR (Ao v — 27 i) o X5 7ex
v NT— 7 ORI A — VB R Tl N2 v, A — T Y —FRy RU
— 7 LIRS [10].

DR —)7 ) —REE, Internet 7 EDE IR Ry NT—T DRI L
3, EOM, WSCO5I R, JHEOIEEIR, BRTOTEAEKEREDA
R ESEIERRY NT—JIZAONOFETH DL EN) T ENDNoT
SR
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4.1.2 Coupled duplication divergence model

Alal, EBRIERT 2%y NU—27 T UL, SFXRy hT—27 O—FETH 5,
Coupled duplication divergence (CDD) €T /L ThD.

CDD =7 /W%, TZAE<EMOMEFEHR Yy U — 7 OFFORErEE 4 R
FTIODET N (CAVEKEORRERT 7T 7) Thd LWz, TOERE
F21Z duplication (#25) & divergence (JEH) 7R A& L DET L TH D [7].
ZITWHEETnv R LT, RAEKERELRTFPET 2 30— DI
YL, 7 r e 2IEET nt 2AOERIZ, BEERR 8 &> TEIsFH
DESNRETH 2 BWT 5. SOICHCHAEEN (Broy—A 0257
vay) Ko THBEFTEA L EETHADORITH LWEERBAEENDL Z LB
BENTn%. CDD ET/VOARKIBREZX 4.1, 4.21TR7.

<>

X 4.1 duplication (BE) Yok X

HOHFFRTORY NT—7 %K 4.1 DEDOKRIEL LT X, ZOFxy NU—7
N BEGTERT & 7 0 # DNERT 2. WISHTRTER L LT, #HETTHAT &
Al CHEfe G i & R o G IE A MER E N D (] 4.1 £7). EETERT MR E
Wictk, WEGIEA EEGIEAORIC, Mg, TR (K 4.1 AR 234E
RSIND.

o=

X 4.2 divergence (L) Frk*
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JEH 7 o ATIE, BE 7o AL TCTEERXY M= DI L, HEES
TER B TE RIS EE R S VB OTER JIZBI LT, 8, ) &a(', ) a7
B LR L, SR U2 2R (L—q,) THIBRT 5. X 4.2 DFEOXTIE, T8
AnicB LT, (', jn) BEIBRSIREEEZ R LTV D

CDD €7 /VTCIE, WEEQPEWIEE, BLT7A 2T 79 R ieb,
ZFORER, LT ) — RSN T ENT RER SN D RN EmL 72D,
DFVY, \BKEK — RRIEOSRnY (EOFREEME) < b, @k
— REERE — Fo27n ) (AORAEMHEE) 135< 2%, S0z,
ZOQIC Lo TREDOHEAMBEZ 2 hr— L TH5Z LR TES. 2D Lid,
fERy NU—7 TRONDEOREGHEE L, B A%xy N —27 TRL
NHEADRECHBICKHIN LIzry N —7 24ARTEDHZ L2 BT 5.

WIZ, B L= CDD &5 v & Al LBl 2R3, 2 2 T3 IIE, AAF%E
BOBEGPER LTy N =27 T VO — 248 L CER LIS
DTHD. X4.3, 4.4 L HITHH ) — % 2, 081006 7 — FEUE 200 £
THE&E7= CDD 5 /Lv0fTHh 5.

43 q,=01 ToCDD E7 /L4l
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Vi
LS 7
AR SX

TANAY

NSE
R AR
WoQ)

X438 g,=09 <To»CDD ET /LA

4.2 7 4 )V AGHEET IV

AETIE, VANVADERICEI DXy hT—2 ) — RORBEBLZHET D
U4V AEET MBI T, ERCEA L SIREF LA LIk 3,

42.1 ROV ANAEWHT I 21—V a v

WRDOT 4 VABR T I 2 b—rvaid, — T F ARy FT—I70%R
777 ETITbATE . LrLRRE, —RI7 A LR07er T 71%, ¥—
IR 4 VAL OIS 2 KT TCDBENRET NV EITFE VRN, BEORE
filgge x>~ N U — 27 1% SF &&= o [11].

—JFSF x> NU—7 T, RN EALRIENT A VATHERY hT—7
BRIZIER > TN LW ZEPRENTND. DFY, SFxry hU—2 1T
DY AV ATHEPROBER 20 ) Z & Th D [12].

7 4 )V ADEYEE T I, SIS (Susceptible-Infected- Susceptible) €7
)L =°> SIR ( Susceptible-Infected- Recovered ) & 7 /b, & 5 |2 SHIR
(Susceptible-Hidden infected-Infectious- Recovered) €7 /L [11] 7% E03F
£ 5. ABFETIE, By — ROFRLEENE () ORITKFEH iRk
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EZR> SIR E7 VEMHEHL SF Ry NV —7 EORRERH I I 21— a v
FBREAT D .

4.2.2 SIR (Susceptible-Infected- Recovered) &7 /L

SIR €7 /VClE, Fv hU—7 7 — RKORREEZRES: (S), B D), mE

R) OWTNMNOIRREL T2, Y L=/ — R EHfiRrEIcH D (U v 7 T
SN TND) /— R, H2—EDRGERD TREN S 1D TIZEERT 5.
SHIT, BPRREICHD / — NiE, 5 —EOREMEEd TREN T 26 RIZ
EBT 5. REIRBIZR o7/ — NIX, ABRRICHRERETH Y, FORGLT
52 &F . ZOX DI/ — FOREBHHERMIZEER L TW\WE, TOEBH
PRI D & e d ITRAF T 5.

Fo, AEIFEZDLU 4 VAR, BLEITHFET D U 1 )V A DGR E O
I DI O RES e SOV AIXEERE T, HEARIEIC & D ARG
J— RORBEEZ FEYRBIER T2 L0 ) Biflie b DA XZIZ LTV 5.
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= — 2ML
BHE AT LD
ARETIE, ERLIEoBERE TITY *y N =TT MAERKRE T 4 LA
By 22— 3 VONFIZOWTIHERS., X512, SROERTIT O 2K
DI 2l —ya iz iRy, BEERICAL—T < 280 T 5% 27
DNTEMLTA.

51 X hU—27EFNAAER

KEITH, DEHUHEE CITY) Xy U —7 T IAERIZOWTIRR S,

51.1 Xy NT—ZFTNAERR/ T A —F

P EER TR T 5%y U —Z BT T 41 TR CDDEF /L THY,
NYAZ = VU PRELTCET MER AN T A =L b &L, AL—T v T
B END. 22T, vAZ—ICL> THREENDET MER T A —ZTLL
TD4>5THD.

> N mKR/— P

Fv hU—7 OFIIIREE ) — F$52, D1 L, J— FENRZ DM/ D
FTCRy M= ZRESHES. L, KOO/ — NI v hL2W.
> E UM

J— REDPHEMBEE CHRE LRy N —27 ORBERET HETH 5.
MEXHOERE=(N x EHIXEL +2) +5%  (CEHRBUTA — RO O FEfE)
>, : SRR

F v NI —= I BT NMAERGBRRE T YL T A L Z T 7 g UK Z DR
> Qe : HEbRBRER

Xy MU — 27 BT VERGERE T & Bl L 72w iR

CDD =7 /v OMWEIZRE < Bb 2 BRI RiERq, TH5. CDD £7

X, BATAET 7 a ORBICL > TRESMEEEZDET VD D.
ZZ T, FADOKHAEMHMEEZILIE L8NV TA U EZT 72 a VOMESNRT 4V
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ZAEWICED LS ICEEERET P ERDL DT, q, OHE%
{0.1,0.3,0.5,0.7,09}» 5 ¥ & L, HEHELHOHRPHANICHRIZE AL EDOE L1201
Qe ZZEIED. DFV, £31DEHI/— RN Z&izq, DEICHESTZ 5
FXHO CDD ET7 NV AEERT 5. £, EEDEZRD L FHREITAE 8 & L
TW5D. EBRCEREIT > T2 ET BN T A— % & LI FICRT.

#51 Ry NI—TEFNMERI T A —F

1000 2500
E 4000x=5% 10000£5%
aqv 0.1,0.3,0.5,0.7,0.9 |0.1,0.3,0.5,0.7,0.9
qe ZH ZE

BRI & LCoRENEEEET 28I, —HmMic/ — K% N o CDD
ETNAVEERT DHE, HEQ,, Q. ICL->T, BKMIZT v & AMERS -
Xy MU= BNEOMBIIEITH L0 ) ZENETONE. Thbb, i
HIZ5E) 2 0 5 BRICASKR TR B A —EEIC Lo wvwas, DA fRE Ly
56, =" A—F2Txy NT—T 24K LTYH, IR N TET
L¥ED [18]. BEATO VA4 N AEWY I 2L —3a 0TI, U A /L ZADREGIT
PR Y TR Z 572, BRI DENT L - T/ — RO EE 2 5B 8 E
Fh, ZOMEVI a2 b —va UV ORBRICKRE REZETLFERNICRS.

FDIZOFERTOET MMERTIE, Fy MU= AR LTRER, BN
FIEDEOFRPANIC R B WIGATX, Xy NI =2 Z{EVET LW ) LA B
MLTn5,

512 AERT 2%y NY—7ETF N

FBRTIE, 5FE¥HO CDD £ 7 /L& £ 124 100 472, &5 500 EfERSR T 5.
CDD EF /WVIEA—/37 A= TER L TH, q, & Qe PHEFIZ L - Thiekki7e
WRENELT S, 207, %5/37 2—Z QA b T L2 100 {H87 S 1EL
L, TOZNLIICK LT 4V AGHY 2 2 b— 3 U&7V, A& 100
HORy N =2 EFALTHLNET— 2 2B, T A—ZDMAEED
HIEOBREEZHT. ZHIERy NT—T DT U LEREIREEBD T &
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LS LT, FHHIRYT 4 )V AEHROZEFTAS TN D Z LIS T 5.

51.83 Ry NT—ZFFNT 7 A4 NVOHER

EBRIER STy NI —7 FTAAERIE, ED/—REED /) — Rk
FLTWDED, DFED ED ) — NRINCANFET D0E R LTZIAERT 7 A v
IS IS, Ry NU—7 BT MAERGEIE CAEMR ST/ — RIZZENZE ID
BED, UER 7 7 A MIZDID OXT ZFFTHZLICk->T, /—FHED
PeoitE A siib 4 5.

K52 WERT 7 A 1LDHl
0 1
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4 5
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10 137

5.1.4 FEEI/ERLEZRY NU—ZFEF)L

FEERIZER 5.1 ONRTA—=F TR LT Y U —27 ORI & FEAHEE %
KT, ERENOT XL, F 5.1 OXF A—=XTIER L7 CDD E7 /v 100
EHDOT—Z DYHETH S.

M= 1000 qv=0 1
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4xX80+e

]

0 1w 1000 1 0 100 1000

dagr

X 5.1 o (k) LKA B) (/— F%1000)

29



X 6.2 LM () &FHEEMEE (B) (V) — F$2500)

WHOAR E1x, kKD ) — FEosfitchy, 51 TEIND.
p(k) =N K) (5-1)
N

X (5-1) ONK)IZ®REKD /) —FThs. CDD ET/MIART—L 7 J—%
v NU—27 O—FTHD, 5.1, 5.2 DFERZR D &L, TORHETHDHREFE
R (M3t 7 7 1281F DEMRE D) BRATNDS.
WIEEREAHBETH 22, ZHTwkEk o 7 — FEewrEK © 7 — REOFE
BILEDL I RMEA RS L0 ERTHLOTHY, 52 TRIND.

<Knn>=Sk-P(k'[K)
=

N (k' k) (5-2)

k-N

X 52 ON(K'|K) 1%, wHEkD/— FEREK O/ — REO@EHE LT 2105
ERT. OFV, FHRBAEMEENIEOHBEZFFONE, @mikEko ) — R EEK
8o — RB3EER L, WICAOHBEZESGE, @ikEo /) — FERKRED
— RS D &V D Z L &2FKT. CDD £F /UL, *IFEMRERq, AEL RD &
FEEMBICIEOME (EofE) NE, W2, MERWIGEITADHE (AD
) BEND. K51, 5.2 200, SEHER LRy hT—J T HE
DEFEMRRILTND Z LD 5.

P(k'[k) =
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52 T ANVAGHEY I 21— gy

AHITH, 5.1HIOF v kU =2 FF RIS L > TIER S hiz CDD 70
ETH O AN ARG S 2 b— g SOV TS,

52.1 UANAHETIalb—T 3

4228 TR L7 SIRET VB WTIE, * v hT—7 J — ROIRREERIL,
U A VADEYG ) R TIEGeRD & Y LT ) — KT 4 L R B BRER LS
LENH D ORERFED ITKTFT S,

A8l D KB CIRR R D, SR d 05 OMAEDbEICL D T 4 VAR
MR DOEILEFARND DT, KR, SFEERERZZNEN
{0.1,0.3,0.50.7,09}» 5 FEEE L, ZOMBE DY 25 MYICEHLTY 4 LR
Gy I 21— a %179,
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AREITIE, EERIIART AT LT 5 WBEOFRIICHOW TR T 5.

541 ~TAH— « AL —TRITONEDTHEN
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B) YT —OFTILIERL
(N4 IR GRS ZaL—3y
— |8) 3ol —Ia iERMEE

(92 2al—2a iR DGR (9)(4)~

(1) HORB #— L L CildHh
~AHZ—|ZHORB H— L LTHEEBIL TBMLERH LD, av RIA
> 725 HORB =~ R4 37 L HORB — & L CilEEEIT 5.
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java.util.Random X°> Math.random 23MF7ET 5. L2 LA 5 26 OELEIE
A3 <, Math.random (2B L CITELEDE L 70 5fliAx 52 5 Z LA TE 72
W EMD, TOEBOFBECNT . S 512 Java TliX 48 £y MEEATH
EEEH L TWA =8, Java OABEOIE S |2l a2 T 728 S22 > T 5 [14].
AR AT A THEH LTV 5 ELEIE, Mersenne Twister & 1%, IAAKE, 7
FHEIZE D 1996 405 1997 17 - TRA%E S - B ELE AR 7 L 3 Y
ALTHD. THETOEBIITRWEREY (2 © 19937-1 2k, 10 % 6000

39
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ST RUALEE
(3) B AIRRFRE 6588873 108649 6456052
(4) RRADLIEFE 6855236 195991 6695378
(5) AR AR 6707507 149126 6557924
(3) /(2) 1.259381705 0.718280469 1.27087984
4) /(2) 1.310293703 1.295699982 1.317991386
(5)/ (2) 1.282057129 0.985874635 1.290933438
(5) / (1) 0.051282285 0.039434985 0.051637338
#* 6.2 MBEFFR (/ — FE: 1000, FIEESL ) — K ~T)
Execute Create Simulation
07 I
(1) AL—T 1 & 36 B¥fE 19 0 55 ¥ [1 B¥fEI 3 0 1 7 35 Bl 16 79 39 7
(2) (1) / 25 TEE272 11 OEBM24931# [1HEE249397
STRUALEE

() BRI AR

1 B5RE 49 9 48 7

0 BEFfE] 1 9 48 §

1 B5RS 47 5 36

(4) HROERRE

1 B5RS 54 /5 15 7

0BREI 34 157

1 BRI 51 35 b

(5) A0 TR R ]

1 B/ 51 9 47§

0 FfEl 2 53 29 #

1 B[ 49 3 17 7

# 6.1, 6.2 LV AL —7 1 B TREZIT > -5 E ORI 2 A L — 74 25
TElo7z (2) OF—X1%, 25 A THBUET 556 0BENRETH Y, FKEE
IR AT > 12356, £ OBBRNRE X VITRHR 05, Zhix, v &
H— e AL =T TOT =DV, By v a O/ &R 5EHE
OB CTEEEITOOAN—Ty "RABETINERTHL VWD, £z,
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ZNLIMZ = A X — I TOFRER T 7 A VOKIDERTAT S 7 7 A VERER &
HAFRE ORI OEKN THD L EZHND.#6.3,6.412 7 — F# N = 2500,
WIHEG, ) — RET & L2356 OB O el T — & 2R T,

#* 6.3 ALERRFRE] [msec] (/ — F#%: 2500, FIHAEG: ) — K : ~T)
Execute Create Simulation
B{xonE
(1) AL—T 1 & 592882100 17928836 574938518
(2)(1) / 25 23715284 717153.44 22997540.72
ST RUALEE
(3) ExEIRRFRE 23500675 546967 22712967
(4) RERADLIEFE 24634126 1131780 24026797
(5) T AR B 24127062 731397 23395324
(3) /(2) 0.990950604 0.762691733 0.987625906
4) /(2) 1.038744718 1.578155994 1.044755058
(5)/ (2) 1.017363402 1.019861245 1.017296775
(5) / (1) 0.040694536 0.04079445 0.040691871
#* 6.4 MBRFFRE (/) — FE: 2500, MIEIESL — K 7))
Execute Create Simulation
B{xinE
(1) AL—T 1 & 164 B5fE 41 5 22 F) |4 B5fE) 58 4 48 #1159 BFfE 42 & 18 7
(2) (1) / 25 6EFMI 35D 15F (ORI 119578  |6BRE 235 17 #
ST RLALEE

() &¥a IR

6 B 31 4 40

0 B:RH 9 9 6 #

6 BFfE 18 9 32 7

(4) HROERRE

6 BFfE 50 4 34 #

0 B 18 4 51

6 BFRE 40 4> 26 Fb

(5) A0 TR R ]

6 Bifid] 42 53 7 %

O 1253 11 #

6 B 29 9 55
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#6.3 &£Vv, /—FEN=1000 D5GEIZH~T, /— FE&N =2500 TH 5y
BORBRRF R ZEAERY B E DWW e nwx 5. ki, 7 — RN =1000 & 7 —

RN = 2500 D RLPRIR ] 2 bt L 7ot R 2 K 6.5 12”7

% 6.5 AEFREOEL L g

Execute Create Simulation
E{RunE
(1) N=1000 130795790 3781566 126999654
(2) N=2500 592882100 17928836 574938518
SRV (1 BHT-YDFEY)
(3) N=1000 6707507 149126 6557924
(4) N=2500 24127062 731397 23395324
i3
(2)/(1) 4532883665 4.741114131| 4.527087279
(4)/(3) 3.597023753[ 4.90455722| 3.567489346

6.5 2BV TN =1000 & N =2500 # t#s 325 &, /— REN 2.5 51278 -
TWDL DK LT, BARLBE ORI FITIA 4.5 f5 & e > T\ D, ZRIUTHART
OYBULER T, SEH ORI 2K 3.6 (5L 7> T\ D, 2, oL ERic &
ST, BRTUETLGEICHRT, FitREOES 2 0B O 2 3 2
HIEMTEREWHIZEEZRLTWAD., ZoHBE LTI,

- HUROFREETT X TORIEIT O 5HE, YAX—L AL —T7 D0 EF
TITOR TR LRV, DFEY, ARITv A X —FIREDOWUE TH 5K /)
FRA=EDENYBTRL, Ial—ra R0y AV EERBEEKT
ITHORENDD.

Tz, J— REOBEIMNIE-TRy NI—Z T NVOUERT 7 A VOKE

HLREL 72D, BIETUHZIT I AT, SBUETIXZ OBE R~

7 A NVOLERL & FEAr A I DEFES 25 43D 1 [ TH L.

IPHALE T, AL —T XA L —T DMEORIIEZT D720, AT U DY

BN TH.
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RENET LS.

6.2.2 HFRIOGBWFIEICLDAEBRREOILDE

DHOLHETIX, # A7 OB FIEITHFEFICEERT —~ThHDH. ¥ AT 5
OHBE LTI, RIS XA ZRBL, BIROFZFIA & &7 LBl o5
BmzFons. BIROAFIAN & @RI Z BT 5720100, W AT
IHREENEEREMEL TWA ZENREE L. 2L xE, FEFITICLLH
ELTWDHDEMME LTNRNT A RIVREEDO S DN B 72D TIE, #hEM
IRALEEIN D IR, DFE Y, SHULE AT O FHEMM O MEREEICIX S o &
RUNED D, VAT DEEPDRINCEEL TWDH ENRD.

ZZTAEL, UFD 2 2DOZ A7 HBFIETERZITV, H£FETORAL—
T OB O L oX ZHETSH. £ LT, HEMREELE 6.6 5% 6.11 12
AT B, £6.6000%6.81%/— NN =1000 THIIEG ) — RE2 &L S
HAER, £ 6.9 055K 6.11 121X/ — M N = 2500 THI&Y » — K& 21t
SHIRERE T

> A O¥ 5

L, Wieo THMABRAM O THD. BDIEOX A7 IIEKT x> MY
— 27 500 H53 72D T, 500 ZAL—TDHEETE ST —EEDOH AT AL —
TICEY B THTETHD.

EfEICE 2 &, Ry NT—=TEFTNWAERNNT A—% 5 FICBE L TEREN
100 HT DET NVEAEKT D720, 1Oy NV =7 FT )V EK AL —T 1
ZINENA@MTOERTDHENIHEDOTHSD. DFEY, AL —TTZNEI 20
HTo>Rry NI =T VEAERL, VAN AR I ab—var&2i7H 2
Ll ARIR

> HMiRATrYVa—Y TRk

Receiver Initiation % & FEIENLS O T, T b MR AN O CTH D, t1HF
MIRNAL—TICK LT, vAZ =N 1 DT DZ R EZETHATHD. AL
—TNE 1 ODF AT BB ULER D EFET~vAF—IT 1 DX AT ZEID Y TT
HH 9.
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[mzec]

Exe Tirme

# 6.6 N=1000 FHIRL ) —F : T

B DE—78

RFoa—1)oy

=EET ILIEREFHE 84311 108649
REETIVIERKEEMHE 209556 195991
¥ ET ILAE AR 148904 149126
= Sal—aV i 6046114 6456052
RRIaL—a R 6318441 6695378
EHZaL—a M 6220860 6557924
=52 AL EF 6192686 6588873
R AL ] 6519317 6855236
15 A0 3R B 6301709 6707507
ETIVEBRERE 7119 23301
Ral—Lav R ERE 71672 64787
MR ERE 86675 65850
To+Hl0B

Same Tasks —é—

F OeHi0s LSame Tasks Average — —
Scheduling —+—
Scheduling Average — —
& BeHI0E
6. 7e+l05
b.Be+I0b
& .2e+HI0E

b.de-+Hl05

b.3eH10B

6. 2e+05 &

oo

X 6.9 MIRFEFE & EHME (N=1000 #FIHEARKG: ) — K .

23 4 5 6 7 8 89

M0 1112 13 14 15 16 17 18

Slaves
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[mzec]

Exe Tirme

# 6.7 N=1000 FHEY/ —F : T F A

BEOH—78 | RyPa—)oy
=EET ILIEREFHE 84683 107333
REETIVIERKEEMHE 210903 205895
¥ ET ILAE AR 149480 152141
= Sal—aV i 5726506 5854595
RRIaL—a R 5985638 6080245
EHZaL—a M 5869375 5938140
BN IR R RS 5873728 5973797
RN 6146577 6227454
15 A0 3R B 6026867 6090725
ETIVEBRERE 33102 25454
Ral—Lav R ERE 59504 58751
WIBEFREIIRERE 75467 62624
6 Ja+106
6.25e+106 | Same Tagks —e—

Same Tagks Awverage — —
E2a+005 | Scheduling —+—
Scheduling Average — —

B.15e+00E |
B 1e+06 |
B.05:+H106 |
be+llb 1
5.95eH06 |

5906 |

4

5.85e+106

X 6.10 ALEERFRE & EHE (N=1000

Slaves
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01 2 3 45 6 7 8 910NN 121314151617 18190210 2232324325

Y ) — R : T U5 D)



[rmsec]

Exe Time

X 6.11 ALERREFRE & SEHME (N=1000

% 6.8 N=1000

HIEY: ) — K : betweenness

BEOH—78 | RyPa—)oy
=EET ILIEREFHE 641144 641237
RRETIVIERERE 1581646 1264430
¥ ET ILAE AR 1004167 951782
= Sal—aV i 6393435 5679379
RRIaL—a R 6631844 6613874
FHYL2al—a B 6529976 6226606
BN IR R RS 7111468 6993305
R AL ] 8053195 7333409
15 A0 3R B 7535989 7178749
ETIVEBRERE 256851 25454
Ral—Lav R ERE 63433 251970
MR ERE 250180 91016

Same Tasks ——

Be+l0E rSame Tagks Average — —

7.BeHlE -

[ BeHllE -

7 AeH0E -

7 264006 |

Scheduling =——t—
Scheduling Average — —

o1t 2 3 4 56 7

8

g

1011 12 13 14 15 16 17 13

Slaves
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19 20 21 22 23 24 25

FEIEY: ) — R : betweenness)



[mzec]

Exe Time

# 6.9 N=2500 FHIRL) —F T

B DE—78

Rra—)oyg

=5 ET ILIEREERE 463714 546967
REETIIVIERER 957219 1131780
¥ ET ILIE R RFRE 686645 731397
xEIal—a bR 22499422 22712967
ERVIaL—avEE 24596312 24026797
P Ial—a B 23492375 23395324
=2 A0 R A 22964726 23500675
RERLEFE 25261361 24634126
14 40 2 B 24180554 24127062
ETIVEBIEERE 147005 126490
DAl —LaU IR ERE 463659 411184
WIBEFREIIRERE 490755 362255
2 BeHl07
255eH107 | Same Tasks —&—

Same Tasks Average — —
Scheduling —f—
I Scheduling Average — —

2.5e+107

245eH07

2.4e07

2 35e+07 FF

2384007 4

2. 28e+107

o1

2 345 6 7 8 910112131415 1617

Slaves

X 6.12 N=2500 FHAKRL —F : T
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[mzec]

Exe Time

# 6.10 N=2500 ARG/ — KR :F & A

BROH—D8 | RTPa—)2y
=5 ET ILIEREERE 464448 502278
RRETIVIERERE 952920 1006367
¥ ET ILIE R RFRE 685554 720932
xEIal—a bR 20881817 20692931
ERVIaL—avEE 22219713 22144519
FE 22— 3 21419588 21366023
=2 A0 R A 21363382 21629228
RERLEFE 22803741 22835341
14 40 2 B 22106643 22087292
ETIVEBIEERE 146603 139467
DAl —LaU IR ERE 375937 373981
WIBEFREIIRERE 404640 362036
2 3eH07

2284007 Zame Tagks =——t—

Same Tasks Average — —

Scheduling ——

Scheduling Average — —

22007

1
2154007 |

21e+007

o1

23 4 5 6 7 8 9101112

13 14 15

Slaves

1617 18 19 20 M

X 6.18 N=2500 KGR/ —K:F & A
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[mgec]

Exe Tirme

% 6.11 N=2500

EEY: 7 — K : betweenness

BEOH—78 | RyPa—)oy
=EET ILIEREFHE 3502329 3383582
RRETIVIERERE 6600966 7153866
¥ ET ILAE AR 4922700 4799460
= Sal—aV i 24285905 22552102
RRIaL—a R 25648063 26933588
EHZaL—a M 24922399 25121741
BN IR R RS 28133241 29216775
R AL ] 31362815 30666056
15 A0 3R B 29846617 29921521
ETIVEBRERE 842077 1026840
Ral—Lav R ERE 382845 1140077
MR ERE 901469 435308
31524007
31e+007 Same Tasks —é—

Je+l07 |

295007 ¢

28e+007

2.85e+007 ¢

L
2.8e+007

Same Tasks Average — —
Scheduling —+——
3054007 r Scheduling Average —

01 2 3 4 5 6 7 8 910111213 1415

Slaves

16 17 16 13 20 21 22 43 24 25

X 6.14 N=2500 #IHRKYL ’ — F : betweenness

57



IEDRERMNG, B2 v a—1 o 70 ko TREFHEEDIX S S &
EMADZENTELLEVRD. FHIWIIEG: ) — N & betweenness D\ /
— RELIZEERDMRNTHS. ZHIEHIHIEY: 7 — R % betweenness D&\
J—RELTELEE, Xy N7 ORIDBNEEDEOHPENTH S Z L2
2T, BRI D 7 — K3 betweenness fix KD/ — R THDHILGHITITIR Y T
— BTN EEDET, LIRS O THS. TDh, PR /
— K% betweenness DEV/ — KL L7 &, Xy NU—TETLOIER L7
BLOEENHEZ TLE Y. AMOBE—0BTIE, *y MV —27F7 AR
MEAL =T TRIKTH DD, AL—7DOEDEEKICL > T, AL—7H
THUHEOE TR KRERENEEINTLE Y. A7 V2=V 7 0IiFH T,
WK D ST AL —T BNIRO B A7 TR DH T2, 1EEDENENA L —
TDhE, BWAL—TRNH O ZENTES., 2070, WEFHOXL S
EMZ DI ENTET.
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BIE FED
71 ZEBREROELD

7.1.1 U 4 VAR O
EEER LY, EOMAEMEEZRF>X*y NU—7 T, 74 LV ADRYRIZ X
AWENRKEILIRDHENI Z R Tz. LM LENRE, 74/ ZADJKLLS

DR ARG B IR Y, EOMEHE 2RO v b U —7 OfEERED, A
D EBEZ RO v b U — 27 OB L Y b7 el v ) BSR4

THENW) ZEDRbrol. ZOMREND, EEMEENT 4 VADERRICL D
WEOBBICHEL B D LNRENT. 20, EREEINTELY 4
JVADBEREINIINZ T, F v 8T —7 O EORNR T 4 VA BRI %
H25EWHZLERLTND.

F7-, AIER L7= Coupled duplication divergence &7 /WIZEWTIE,
7L betweenness DE\V/ — RAPIHIEGR & L2 5E, HEOHEZ R TH
YA OBIBL L R OB PNZIEREORRE R L. ZOZenb, ERY
S IVADAGIRERL T 4 IV AKTRDOHFULNTH - 72T ODIFEIZ N Z T, betweenness
DN — R A VAR REREEZEZ DL 05 T ERbirolz.

7.1.2 EFRFEOKRIEIZ DWW T

ASEIOEREY LB LT, BROHEHR TETONEEEITH HEIZHT, 4
BB AT T2 BE, *y FU—27 07 — RO (ARTOBMN) 125 4
RO IMZ M2 2 Z LM TEZ VR 5. FEBIC , — FE N =1000 s 5
TUX, BAROFEH# & AT 25 20 50D 1 £ THEAM TE 720 L IR T,
N =2500 OFE R Tk, HROF R & b~ CALBRR T 259 25 430 1 % Tk
THZENTE ., BEFEORIRIZL, BAEOFREHONIEZ 25 5 OFH R T
L7e 56 QBB R R S IZIEFEOETH D, 2D Linh, RIFFET
VER% U720 B PRER BE ClE, RANCFREZITH Z 2N TE vz, ko
SHREAMMARE L RoTGE, BAEROFEE L XTI 2RI+ 5 2
ENTETENRD.

F72, AROBOENC L DN O TIE, Bl RTra—Y 7
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TAVLV—=T7OFTRHMOIXLOEZMAL I ENTE. iRy NU—7F
TIVOIED B LNE L LERGAIITZONRERET 5L 02 5. FEERIZ,
Xy MU= BT WAERIZHIKI O Z W HIHIEY: 7 — R % betweenness D&l /
— RE LGSR, B0 222 REMALHIENTE.

7.2 EE

ABlDSERAZ LB LT, Java Sak & oA~ Y =7 b HORB % v CLhig
BNC RGO 2R T A Z N TE -, 22 ClE, SRR
LWL THEE U7 & BRI HOW TR RS,

721 RR2HEBECRITEYST— OHIR

AEMERR LT BULBERBE ClE, v~ AX — L AL —T DR 5 HEER T
— A DZTFELE LB EITHY. AR e /I A0 T, Xy NT—27 O
TBWMEANT D720, FIEERS] Vector HOEE A HAWTW\W5E., v s 7 A
MBI WX, Z D Vector O{LH| 2~ A S — « AL —TMTZIFET TETH
~7-. L2»L, HORB Ti%, Object, String, boolean, byte, char, double,
int, float, long (XA — K L TWAHA, BARL5EEHN (o X701k
> D) T Vector MOELK DT — Zrik e R —F LTHRNENS ZENRD
molo. ZHUTMZRMETCH LN EEFHEE LR L TEL.

722 HORBOD=axr7 v arDFyV

T, 53 (8 DVIal—valiEREv A —~EETDHEXICE
Zolt T —Thsb. EBOETIZ, BARA L —T 0 5 LOME)H “Exception
in thread “main” horb.orb.IOCIException:IOCI version mismatch” &5 T
T—HEH DL TUFIELTLES> LI DO TH-7%. HORB D2 I =2=7 71—
ALUN—=LDRL) LG “HORB O7 7 AD/NN—2 3 OAR—E" L OFEH
b oTeh, EBEIZA V=TS~ A Y =~ T —Z DIRIEEIT> TV
TleDIZEE 2T —ThY, T—FREOEEEZHOGT L OICETLH L E
HIZEET 2 X o ickeo Tz,
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7283 dJava VM D7 T v =

ZOxXT X, EROFPICEAR L LT —ThV, BIELRERNIAHO
TT7—Thbd. Lb, ILAL—TTHRIDZGELRIOLRVWGEENRH Y,
FLERIDELTHLZEDHA IV IR —ETITRNEWN D, FEFICEENEL
WL T —ThHdENRD. RIEITHRL TRV, AL —TNnH AL —~
DFERDRIER, T A NAGHES I 2 L—3 3 VO AE Y OEE R RK Tl
ROMEEZZ BID.

724 T 4VZ7 MIEDORRR
5A2HITIIALIZEBY, KAVATATITI Ry NU—T T AR E T o
NG R 2L —2a T, Y2al—valrOfRNRT L7 NUEKT
125008 H ) SN 5. KT AT L EEET LA O OS 13K 3.1 D LB 1 7273,
ZNENOD Linux 21X, 1 207 4 V7 N URITHERFTRER 7 7 A V8 (T«
L7 NUSET) DIRESTWAS., AL —7 A L7~ Vine-Linux T3 5000
A LBEEBMLUISGES, T ET L7 NIRRT 7 A NVEERTHZ L
MNTERL 2D, v AH—0 RedHat-Linux TlXE ORAREA 30000 Z#3 % 7=
EZATHLDHEWNI T LRl e, EOT 4V RUICKEMEINS T
FANLDEBELEONDIZFNKREL, 12ODF 4 L7 MY TIMBOY A X2/ 5.
ZD=$ 125007 4 L7 FY T10GB %2 T 5.

ZDH, HEELIDZERNPOFEET LT —XOELIEFITZ WD, 1
BOFEMETIT ) IITRAR RHETH D VR D,

7.8 S %DORE

AWFFE T, ARG IS mEHLE 21T 2 5 0 LR A c& o &
5. oL, T23H TR L9 REEABFEET 5. ZoRMEE, LXK
BRI RZITH %G, 707 7 50MFIELTLE I b Lt Wiy 72 i
I8 9 5.

é%;,ﬁﬁ%%btﬁ SHITIEFICHMAA LD THY, BEIETIER
AT BOMEREALTND., IV o AR E A L ERAIT O M5
NHDHENZD.
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T, ABALV—TOHEESL, B—Ixy NU—T7 X0 HH o LA
BT ZITH%HE, VY7 MEe/NN— FETHIETEA X212 T
1372 6700,
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B

KR HMED DIZoTe>T, ML DFH AN ITXTREWELEEE L. &
DELT, ELEHOEER LW EEWET.

AAFGEDFFEHE CTh D WEHEESR I, HFEOED FIZTLHLAAD I L,
M OFEEDHTOMEREEL LTOHY Fpl, SEIERTHEZH L.
2FEL D H TLIED, FMZ L > TR ICERDOH 2 FAEE L T2 LKL
SBNET. RECHYNEI T NE L.

Flo, MMREOA L AN—IZHEZDHETHXZTHLWE LIz, E~DT R
NAZARFHEHSY 7 b 2T O T SADZ EH#HZ TV W
AR S A, EEMEEED D E TRy NT—7 5Ty — a2 L TL
NIEEIREER, SEIERT RS A2 NP RARIC, R < EE
LET. O NRES TINELE.

Z 2 JAIST i3, BEOHLRFRMRE X EEY, L bR L AEFRRE
Mzl ST NEGIEEENET. RERFLEZZZETHKX, BT
T2 DT BRI D & 0 R R L £

BB, FAObNEEAEFFL, 22 JAIST THIEL LW Z DS % 5
Z T N mBIZ O L 0 e L £
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