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In recent years, developments of high-speed network infrastructure have been
progressed. However, demands for information retrieval through narrow band lines
are still exist as getting safety information in an emergency and information for
navigating vessels in the inland sea, since in such situations, improper conditions
for networks including traffic congestions and/or physical troubles are likely to
occur. Furthermore, as rapid progress of the internet growth, it becomes larger
and larger to spend time for obtaining the aimed information. The use of mobile
agent is a method which enables to transmit data even in such improper conditions.

This paper aims at evaluating the performance of mobile agent in obtaining
data in servers by introducing a factor “lifetime”. The lifetime reflects the time
limitation for mobile agent in searching data in a network. In addition to that
lifetime is the time from a mobile agent’s creation to the termination of its work.

We should consider the following; ravel of mobile agent has an effect on the
performance of network, and conversely, mobile agents are influenced by traffic
fluctuation of network.

The work of this research is as follows;

(1) First, this paper clarifies correlation of factors which have been introduced for

mobile agent performance.
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Then, with focusing on the lifetime and the number of mobile agents, we for-
malize the problem about an efficient mobile agent information retrieval, and show

that this problem is NP complete.

(2) Travel of mobile agent has an effect on the performance of network.

The results acquired from the simulation are as follows.

In general, high and low transmission speeds of a line can be corresponded to
low traffic rate and high traffic rate, respectively. To perform information retrieval
with mobile agents, if we use high speed network, we need to choose an appropriate
value of life time with considering target existing rate. On the other hand, if we
use low speed network, the efficiency of information retrieval can be improved
by preparing enough number of mobile agents and setting short lifetime without
considering the dependency of it with target existing rate.

As an example to which the results from the simulations are applicable, we pro-
pose to introduce mobile agents for exchanging sufferer’s information in distressed
area, pointing out that the introduction of mobile agents can improve the com-
munication efficiency in such a severe situation. For this purpose, we developed a
wireless link base station called “ANPI” in which the program to share all sufferer’s
information data with all shelters is installed. We point out that performance can

improve by introducing a mobile agent to this application.

(3) Mobile agents are influenced by traffic fluctuation of network.

Focusing on the function to retransmit mobile agent, we conduct computer sim-
ulations with introducing the following two parameters of mobile agent in unstable
communication environments; the number of migrations and the number of pro-
duced mobile agents traveling all servers. Simulations confirmed that the ability
of mobile agent in collecting information can be enhanced by setting the retrans-
mission period of a mobile agent to the average time for its migration between two
Servers.

As an example to which the results from the simulations are applicable, we
propose to introduce mobile agents for the use of wireless LAN system on the sea

to navigate a small craft safely, pointing out that the introduction of mobile agents



helps to increase the efficiency in exchanging data between small crafts.

We carried out experiments of some wireless communications on the ad-hoc
network constructed in Seto Inland Sea. From the experimental results, we found
that wireless communication qualities on the sea are affected by changes in weather
conditions and by the passing of large ships. In order to resolve these problems, this
paper proposes a plan to use mobile agents which allow small craft to communicate

with other stations even in severe wireless communication environments.
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T—Vx v ML, A7V MCB#EEE 52200 0BEREIE LTA
BIZEEL WS, =— V=V MY, =2—TFoREBELUEHL, =2—FOHH
ETHEREIETHY 7 b T IORKE LTERESNTWVS. ERITIE, &
DEIBRERBITIEENTH LD, =—Vxr MItEL RS RERTEE L
THWLNTWA M, i, ABOREAL LTORENZERLZELZF L,
B BB FIERCHRNCER LE L DA FBAVIREL > THENHLTHD. Al
Fix, RBEx - bPeWVWIREHDT, BAMEEINTZY T M2 TEV 2 —
NELTDELZET, EERFEIMbDRY. BEIX, FLWY 7 b7 DE
BHETHY, EOLENLWVLO00mARHD. L, ROLIIZKEL
BT TELLR T3 18,

e MMM T—Tx Y b (Intelligent Agent) : #5w, 77 =7, T LTFEER
EOHPATENC Ko T — b B X LN BEZ R T D T2 DITTEEIT 5.

o MAT—T 2 b (Multi Agent) : =— = MRIEDORFEIZ X 2 IHFHRHL,
T8, RBICESEEHO=—T = > b OWREMWE CRIBEMEZ BIET.

o ENAILI—2 vk (Mobile Agent) : BEj—=— = b & BTN D.
BEBEI 2R, REREROERP O 2BIT~BEL, BREZENRT D
DIZ BREIZITE) Y 2 BARsIRe,

D&, TN N T—T 2 MNE, =—V NEfRORO—HF e LT
FERERLTETVD.
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2.2 ENSAILI—x P ORTFLEBEDO-HOEEY
TJr9x7RTFLOERFE

FENANT—V 2y FERETHEDIZ, HFrREANM NV M VART
LI TET.

General Magic 10 Telescript 13, TS NVT—T x> OB ZFO TREL
T AT A THBD. Telescript i, L —R (Place) &IN5 IEBER S 1t 2
&, T—VxV MEMEINABEA T o AN LERINS. ==V MY, B
BERLEDT L —ATOHEEAFELTR L CNDF v b (Ticket) F>. =—
Y= M, 7°1/—7<F'ﬁ78$5’@3?‘<7975§ (Travel) , BEYOBKIZIZT 07T LAa—F
N TEELRE, FATREBR Rk End. 2ok, Higda—
FERRER L LT Em,i—y;yh@%%%?%hif@%ﬁ%%ﬁ#é:kﬁ
T& 5. Telescript IFTAEIT AR — b I TWRWDE, ZOM&RIIthO T AT A
SR EEEZTND.

M, Java RXR—ADENA NVT—T 2 P VAT AELT, BAIBM #0
Aglets, General Magich £ Odyssey ™2, Moleld, ESEMFEHIIHT (BE—RRK
? AgentSpacel®) /MobileApaces® 72 X238 5 .

BFEOEAA Ny b RTADIFZEAEIL, EITREBCEELZE, 4
BERa—R(ITRAT7AN) 24T~ RCRET 5. kT 57 —ZREd
RRDREMEDRH D0, R/ TH 2EBIDBENMBEL Y, =—Tx ) b OERER
MBS R2GEbH 5. BEHIEEL LT, Java ® RMIH###EC HTTP (Hypertext
Transfer Protocol) & [ERRDFIRZFIA L TWH72D, 7T Aa— RExbokD=
Y a—Z L OBERBOSHETIND &, FLL EDOLE ORGSR EEEIZR D T
O, WEER LR2TNERERN. 2%, ENM LTV FOBEBIZTDH
B Z BT 5 2 LT RARETH 5.

—J, AgentSpace I%, BEHEEL LT, a— RFLEITREEZ £ L O TEkT 5
*ﬁ%%ﬁﬁ%ﬂmbfwé.i*VIVFﬂ%@?ék%kﬁ,@ﬁ%%JT
T XNV, ==V FOBERK TR, FEREEIMT 52 E0NAETHD.
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2.3MASIF TOEAET IV

2.3 MASIF COEESETIL

RIEICRLIZEDIZ, HRWTZ—Vx PURATABRERINTVD. £ZDk
b, BRBT—Txr b AT ARTLOT—Vx v MNETCOMAER % FHEICT 5
BEEREP RO N TN D, RERIQEECHE L LT, FIPA(Foundation for
Intelligent Physical Agents)!'”l & OMG(Object Management Group)['®l 7233 % .

FIPA I3, 1996 I L L7 EEFERER T, === M EIh 2RO
It BRCBRELE#HZ T CND. 22T, =—Y o MRS E DM EE
AICE SO CEfECE 28R L, =— V= MNEOHAERIZ W TOZEREE
EHTWD. FIPA TED = —T = Ml 538 ACL(Agent Communication
Language)¥ 72 B13% < 0=V =V PV AT ACRHA IR TN 5.

—J5, OMG 1%, IBM, Sun Microsystems 72 EZE D/ N— K77 « A—H, X
VE TR EREFE S TRER LMK T, 8F 7 V=7 MEIRDOEFIZHETH D
CORBA(Common Object Request Broker Architecture)?® ZHt9 &£ &H T 5.
OMG IZENAA N —V = M ERSTARLIEB 21T > TV 5. 1997 FITHRE
ZREOH TR, General Magic R DB REZSE X2, BRRZ2ESMNV2—TVx
v FURAT LARIOWBEER A WREIZT DEEMEHE 2 MASIF(Mobile Agent System
Interoperability Facilities)!!t) &\ 5 EREREEZFKEK L.

Z D MASIF OB EETVTERSNLTOOIHFED I H, KimX THER
HOERY EFHATS. ThbDOMEE, IBM &0 Aglets Z /B S 7
2, HEOHE ECORBA AfE, # L TENRMNLZ—V o MEHIOTRERBLE
Telescript IZHELL L= b D L 72> TN 5.

(1) ERXMLI—Dz Vb
EFEARA N TV NOBEICER L, BEMEOHL -V b, £
L CHEMEDENT— 2 NOERETEXD.
TV b EAPHEHBDOT-DICBRMICER T2 Ea—F - Fa s
FEELTHETS.

(1-1) wEEOENT— 2+
ENANT=V 2 bOPTY, FATEEB LIV AT L LT TE
TT554 7 ThHAHEIMEDENENS V=V NERT—VaF
J—x—Vx b (Stationary Agent) &\ 9. L, =—Y =¥ bR
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Computer A

<bmeWB

Network

21 EANANT—Vxr FOBE) (T v FER)
Fig. 2.1  Movement of mobile agent (Method of on-demand).

FDYVAT A RICRWVEREME L T 5541, RPC DX 2H#iEs
5. iz, BEWMERRWZDIZEFIZE W TIE, CORBA, DCOM X
Java ® RMI 2 AW CEELMEZIT S (M2.158) .
EANANT—T o FRATLAD DS, Aglets, Odyssey 72 1%, =
NIZEENSD.

(1-2) #EFtOHST— U+

EITZRB LIV AT JMIRRSNBWE A TS THLEEMEDH 5E
NANTZ—=V 2V "EEDEEENA LT —T = b (Mobile Agent)
EWH, FRERY FU—7 EIZBWT, HEAVATANBRIOT AT
LANEBGBE (Fur7sa—1N) 2BE8T2880RIEZFF>TND
(M 2.2ZH) .

ENANTZ—TV 2V VAT AD S B, Telescript, AgentSpace 72 &
g, ZhicgEhd.

(2) T—2 x> FDIKEE (State)
T—V = PORREIE, UTDX D72 (2-1) & (2-2) D2 5DWFhdy, F
TeiEimds & bR ORBDO Z & 2R

(2-1) T—2 Y FOETIREE
T T L AT EDERRE T - T —ADONE, HDHWIX
CPUREB~ L VDLV YV RZBERREDT F A LREOZ L BT —
Vv hOFETRELNS.
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Network

X 2.2 EAANT—Txr bOBE) (—FEEEETR)
Fig. 2.2 Movement of mobile agent (Method of batch transmission).

T—Vxr FPOETREIL, OS L (UHRAES T L~UL) h
SBETRZBT—FDIETHBN, OS L-ULOREEE S MG N
ELHTHLIW. OS VLT, 7ud g AOETOFRCHEREZITS
BRIZIX, "RV =T VI RZORERRE v 7 DR E ZiREE IR
T35, ==V bABEIT IR, T b OMEOBEE IR TENIL,
=T FOBENE, TR RRH R OFECERERRICEZD
LEPETES.

(2-2) BEHEROERTEHRFICBBEAMOREBICETSELEMEESL L TOKE

RRELIE, a7 T ATHEAIN TV AERCESIZ SITRESN
TWBT—ZDIETHD. ENA NV MBBEITHZ 21T,
ERA NV FOREL V2 VKT AT ST A a—
REBEILEDA L Ea—F VAT AMIERETDHIETHD. BERTET
LG, 2=—=PeyrhradFsa— Feaya—¥ro—F5
b, BEERORELEIESEINENRDD.

2B, (F)EEEOHET—Yxy FOBBFE (17 1—ral) i1,
FATREOBBOMEFIC L VEEIRREh s P 205, w17
L—va i, ETREZELLRY (FusTsa—RETF—2 2408
®) , A L—Ta i, ETREEZEY (FersFsa—ReTr—4
[CINZ TEITREZVBE) BRI 5.

(3) He— e 3 T 2 TEETT
T—Ux v bOER, fBIR, FEIT, Rk, HEIELIZIENTEE Iy
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Operating System Operating System

Agent System Agent System

lCc%mmunication ICc%mr?unitca’tion
nfrastructure nfrastructure
] NetWork i

283 T=—m PR T A

Fig. 2.3  Agent system.

K7 —brT—xr b e VATFALENY, =—Ux b VAT AIE
¥ —R (ETRE) 2oL Tx5% (X2.35H).

24 ENSMLI—VzY bPRTLOERAEFHDHRED
AT LD

JERERIE LT, BADFKEIZH S THITY 7 —15HE — EHHER T 5 5#)1T
BB AT A [TmORCANY U, EMBEETARGI#HEEE oYy bo—
D& L THESNIZEMED T2 DR CALS (Commerce At Light Speed) ¥,
2 — Y OEER 2 F BRI D 2 ERF EMROHIE T 27 5 SONAL, %=
LT, ERXANVIBRORLZERLY NU—7BEIZHELEZEAM V—V
FAR—2DI FATTHEN 2885, $2bb, ZRETOENSA LT—
Vv MFEOF LN, TNV hURT AMEREDOTDOEEY T b
VT VAT LEEDIGABEHIORIEV AT LAEZRRET DL ThoTc bR 5.
LLARNRL, ZTRODRIEVAT AL, EAAL L=V FOBEIETHD
ZFBT AT U NVOMKPEERZ &2 EEEA LT IREECEEED
M LEA R REEE Lol

£, EAA NV )y bOBENI —FICK L CGRIEBLEOEBEZ KNS
0, FRFHCBENIE Y — NN TN V=V v PRV —NAREER S
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DHLBIEERICAMEEZDENAMN =2y b EFIFT D 2 & OLEEITE
HBVWTWEZ LY, EAMNT—TVxy bOFIREBFHER L2 TR LRVE
HIZZ2 > TV 5.,

2.5 ENSMILI—T12 bMORTLOMREEE MBI

ENANT =Tz AT AEHRBICHAT DI, AT LIS
MKT,%A%wi%VxVbﬂK%%ZHOﬁE%%gﬁé EREETHD.
EEE, BT, TSN —V oy NOE AT A MERFHMINZEN L o T
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VeV M UAT A, EEBEEEORRLIZEENAAA N =T FURAT AIZE
W, ENENDOERMER b@@{miﬁﬁﬁ L7z & LTk [23-25] R E3 S 5.
Fl, EAANT =Ty MTRDOBNHE S AT LAERET DRI, £54
WI—V:VFEW@%@:E#éﬁEnXF%@éN<mé<¢éiol%¢
DUERDHDLD, TE—RHURMERREENRE L THITRICER LI L
L C3CHR [26,27] 7 E3 5.

ERANT—T 2y N VAT LAOHREEZRODZERE LT, Rz~ 7Z@EE=
A MIMMAT, ZTHETICBERERCY —F > MAEMHEE, A aX FBREAS
hTW5, #—4y MEEMR LT, TOBEE— NI W CHLERER (¥ —
Fo b)) BDFETIHETHY, BWEaX X, s~ —T = MEBE
K —NBNWTHEEIT) LEICY—A~EX D58 THS.

SCHR (28] 1, DT —F BOEBNRDIRW—IRERT Y r—a v DRE, £
N%WI—V:VF%ﬁZ—P@%L WX VEREENIZEMLTLEI Z N
22w, BEELIT TR, BERICHT 2Ry U — 7 OmEMHRE A2 FHHE

,Lﬁﬁﬁifﬁgﬁéﬁgﬁaé_&%h%bfma.ikympm
FFRIICEB L, ZNZEHIBRT D Z LI o TH—AMILN CTZE M —TV
Y hOKEMEBEFRD DT LNVHEEZERL, vIalb— 3 ik Y KEATEE
TR — N R T A Z & T, ZTOMBEEHERLTWND.
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B—7y B RODPIIZTZE DR R TERENKT, HBIT 2 EVIFHFOTIL, £
NANTZ—V 2V FUVARATAEENA N —T v NOBEIMELEIZL D 4012
NELY—F v NOTFERREZFRNICE X T, BEa A PRBIULE R AN
XL B X RERBEROKBERD L HFXEREL TN D.

ENANT—T e bV RAT AOWERERD DHEAEL LT, DLEIZERY Fif:
WEIRAL, WEaXb, F—7y MEEBRDIEINIZEASAA VT —V = MR
H5. WK [31] TiX, HOLUHED NN TICHERS RS T
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ANT—T =y MRS LU TEREZIT ORNEATE L, ZhHEMICEEER
TEBRENANT—V 2y MEEEANMNT—V ) bOKEREEZRO DT
NTY XEERFF LTS, £, O30k ([30) TiX, ¥—F v MEEWER LT
NANTZ—T = MIOBRIZOWTHE AL TEY, ZOMEND DR

RBERMEULEDEAA NV o MIBERICRDZ L EEHLTND

2.6 KEDEEH

KETIE, 7, —BRORT V= FEMOBA L FRICEETNEENA L
T =TV MZOWTHRR, KX THWSEAAS L= —T ) MIET 5 HEE
DEZEZITT.

RiZ, BFEDOEAA N T —TxV MFEE LT, XMLV b AT A
B LOCZDINHABFIORIES AT AT O NWTIHRRTZ, &6, FAf b —
Ty VAT AEHRMFATHDOENRL L — TV MERBREER
WZED MBI DUV TR T2,
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A Ls

3.1 BIEDMRETEMEOMER

EFNLNT— Tz bOBENT— I3 L GRIBEBEDREE K528, [
BRI BEI S — NN B ESNM N —D = PR —NEREHAKIE B0,
BKBr—Txr NOEARMREFERE RO TEHENERINLTE T
5. b, BETHREERERBAGREMRAESICHIATETH D Z L2 biEE
FIRICBRE S ZDENAM NV y VEFATE 2 & OMLBEERE LW T
5ZEb, EAANTZ—V o FOFIREZHEHER LR TIRLRWEBICR-
TW5.

3.2 MEREERELTDSAITE2ALOEA

MASIF (2.33) 12i%, A N —V = FOMREREER OV E DL LT,
SATEALPBEY EFbRTHWAM, S T84 LT NV b D
FATHA 7N (ERPBEBRET) KETIRETHY, RITHRTZENA IV
T—Vxy P VAT ADH B, Telescript & O Plangent X2 470> b Z O DA
RENTWD. F£72, Aglets IZBVWTIE QoC (Quality Of aglet Communication)
Ty va v BIZAA LT U MERELTWEEN, ASDKAA—=T 200674
T H A DOBEBFIIEAS TN B

ENA NV "BTATEALEFOZEDOHMRELELTROEIRED
BT HND.

1 REx— U b EKAMICIHESED L AT ENTED
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EI3E TNV FNRTAOHREREERE S A 721 A

-off
trade-o, = (Number of Mobile Agent

/Communication/Processing cost

Communication time

influence

existing rate

B 3.1 MEBREIRIE D7 DA ZE R DOFEEEREHR

Fig. 3.1 Relationship among factors effecting to mobile agent performance.

2. MIAHESRD L 5 DI VEHEEERORNLHEEZ S LN TED

3. FATRTHMERD S Z LN T B0, LEOBHEEL R L— X 2
LRTEB

3.3 MEERED-HOZSERDOHBEREZ

[ 3.1 IZMEBEIR B D 7= 8 DA E R O AEBERAtR &2 7”7
2.3 THARLZLEEBY, AL —V 2 NOBEIFENH~A S L— g
DAL, Tur I LT —FEHWBEIL, BvA T L—a VOBREE, T
077 5hET—FZICMATETREBEZHVEBEITD. ZOT7—F2DF A XFF—
Ty VEERROEELZTA. 127 L, TNV bD Tl T AD
A XEI—ETHHI b, BEIBICREEOHERILLE VWS BATIE, EfE2o
DBEHEROBVICARENRBENIRWE, 22T, AHX T, M LZ—
Vv PVAT ADELTTH D Telescript ICHEL T2, TENAA N —Tx v hOFE
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3.3 HERBIR FE D 72 DA BRI DO FHE R R

MTHLETREZEDLBENE T IR~ A T L—Ta VDENAM V=TV 2
MIEB L TEmT D.

HE =2 A b (Communication cost) 1%, ENA NV —Txy FRV—N[EHEB
BHicry NT—ZICEX AR THD. ¥ —F vy NEIEMER (Target existing
rate) DE@WEEENRA N =T =2 DOV A X (Size of mobile agent) 13—
EHNDEICHML TS, A ZXBRE DL, Ry M= bTT 407
(traffic) DEBEEZZITLTL, BTSNV —V o FEEERY bU—7 b
FTIAv I ~OEEEEZTLEY. 20K, #—Fy MITEEEIZENA L
TV bV A XK END 2D, BfgaX NMIEEEEX S, 22T,
FRANE—T e DR EEBEIT D & X ICHETH o 1R & @ {5 R E
(Communication time) & L1, ZNZBEEIANDORELTS.

SLEE 2 X & (Processing cost) 1%, ENANVE—Tx MR —THFEEZIT
HEXWTY—N"~E2 AWM THD. WX MIMLERKEHIL, —ETO
SLEREER  (Processing time on the server) &AERDFFLIEHE (Waiting time on a
server) DFNELT 5.

BENANT—V 2 bDTA THA I NIBITHRBANTOEF X LA
Mo MR RFZ@EE L2 X b (Commaunication/processing cost) &
EETD. ULoERICLY, BE - LEaX MIF—Fy MEEHESR L HBEZE
o, ERRIZIE, TN =Tz MDT A T A 7, FEEEEIRE Gk
BRI ATICOR IR 2 1B B RE TN, ik —Y = v MEBRRIBOHKIE
EITOV—"DY Y —ABEHEEERLT—T v b E IR E T2IIFEEEEZRE T
Hr—V=r MRENUEFETHMETH D70, T2 TR HFbian.

ENA =T M (Number of mobile agent) 1%, XA & 705 HIEMRRZ
SHETLIEE LTS, 2FY, FEAMNMZ=—TxV MY, HRERDZ A%
SHELUTKETSD. 4 7%A 5 (Lifetime) 13— €& LTHEENAA NV 2
MIGZ2D., ZOZEILEY, T4 754 KTEE - QB X MKz S 2, &
ENA NV NOLBEAHOHENNEZR DL ENTEDS. BT
TEA LBENEES, TEEEZLODEAAMN TV NTCHOBETIVLERDH D
e, TENANTZ—Vxy MEEELS T HORENDD. W, T4 751 LBk
WAL, EAA NV —V 2y MMUID RS TED., 2L DI, EXS b —
Vx MIETATEA LTI L —FET7OBMRIZHD LWV D.

17



BI3IEENA NIy hURATFAOERREERE S 7 XA b

PLEICHR AR L ZBEEXATHN31E2/RD E, T4 T7HA4 AFESSM LT —D
Y POMERERET DL ODEREEZERRICHIEERRETHLZ LN
WMTED. LEBoT, UTTIE, Z0OFA 74 LITESAEHT, /M NVT—
Vx v b OB RSB TH DERIERRE VAT L ER Y VT —TET VL
LTEVHTT, TNV MZEBEBREONRIZOVWTCHERTD.

3.4 XREDFELED

ABETE, BEOEASRA N —T = MERBFHERFFE TEA ST 2 ERER
EEROHEEBREEHLMNCL, HRCTA 7EA LDEAICL->T, 5L
TIRT2ODRHMNS, T4 7 XA LRESSA NV —Tx MERBIZKRERE
BrHEZDERTHDZ L ERLI.

1. AL NTZ—=V 2 M TA TEA LEFODRE (RE—T O,
HEBEFRORYEE DO, (EFEOFEH~DFERLZE) 2R L.

2. ENANTZ—T s FOWRBREERDOEZE IR MIFAT7HA LEMR, T
NoOHBEIBREZAL N L. ZDBE, A4 784 L% —FEE LTHENAS
NT—VxV MIEZXBZ LT, UTOZEBRNDTZD, T4 751 LR
HERRECTODLZ MR L.

o HENRANT—V =y FOBEE - MBI X MZHIPNEZE 2, FENAM IV
=V bOMBEAHOYELERD Z L 2R L.

o EXONLTATIALDRESIZLVEAM NV VMIONEEE
IV, TOBMRIZF L —FA7ICRLIZERARTHDL L amR LT,
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FTA4E SATX3ALIZEBLEEN
AINI—2xy MKEIOME

4.1 ENAINI—z bRy EI—9FETIL

T4 T A DERNERRBONRICOVTHERT D E AT, ERHHRR
RBYATLDFy NT—=TEFT N EENS NT—T x v MREIORESREFIZON
TEDD.

4.1.1 BHRBEEATLDETIL

AL THE, EXAAMNT—TVzr bEIOTRBL, ZOEAMEEITEDE
NANT—Tx ) bEHRTOERE L /2o TV 5 Telescript D EHIC ISV = FHFEE A
W5,

4.1 D internet \ZIEFE L CWBE T A b (segment) 13X, Bl X IEEACKE
DX D RHBEONEE 7 A2 MG LTV, FL—2X (place) 1%, ENA NV
TV IBBEIL, ETTHILOTELHRTHD. MRETHONT T 4>
7 DERER B0, TV—ADHDar Ea— X ERBEHE—ER—k 7
AV PRIZDRL b —DIEET D, v~ A X —TF L —2R (MasterPlace) 1%, 3
RTCODENS VT~V e bBER - HRT D25 THD. TN —T b
BNBE Lo mERIL, BT TES. Z0EOIL, vRAEI—T L —
ATHERINTZEEEIIEROEAAN N =V ME, 2—F L DKEE
ZHLZE, F7y MIRBEINTWAE GREIE) It THFAB T L—X
EFHHELTKEIL, vRAZ =T L —2A~NiEHk, HFEOKTEZEFA—NLEDT
ETa—Y b, HRTD. KRXTHWIEASAM VT —V = M, #—
Fo beEROITBE, TNEEET LWV RKIEBOEEDHEZFF> TN D.
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FTAE TAT7EALIEB LICEAM V=TV 2 MKEIOHE

"Finished"

+ I Moglle Place1
USER gent

DBServer1+DB

MasterPlace

’-<——§§m

DBServer2+DB Place3 Result DBServer3+DB

Bl 41 Ry NT—F7 T RT AETILOH
Fig. 4.1 Example of network system model.

4.1.2 ENAILI—T 12 FEEIDORESH

HMPREAN R OENRA N =TV FRRERS ST 5208, HERESH
FERZAT O T D DRBIRESI DT O DI = 2 M, KGRI TRV F->TNDHE
NANTZ—T = MKEIOMEREFMELE L IIHENRRY, EANMNVZ—V v
MZHZDRNIEFET 2RETH S.

Ele, ENANTZ—Vz MTHE, Xy FU—7 ETBEBILTWAEE= A b
LV BHEDT L —ZATOHELECLCBHERPICLVEL LR FOKHR
IDMCRELRBZENDHBE. LT, BEO=Z—V = ML TR
— T VA~ EHFFITIE, BEDOT L —RIZBWT, b LizE
NANT—TV v MPLBEFLREBIZRS. 20X 5 RABEEBERIC X 5408
AR MY, KWL TRYES> TWVDIENS LT —T = b OMEREREEYE & 13
BERER-TWDHTD, BEOIBNLERINT 5.

PEDZ Ern, KXy NI =TT NVICEBITEIENS V—V 2 FOITH)
WX LT, FTRICTTRERHEEZD.

[ e S 1]

1. B COENA NVTZ—Tx ME, F—DOT7A4 724 b 5FE-TW5S
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4.2 FENRANT—T 2 FOREZHRILOHE L X

2. TRTCDENANT—V = FOKBIZBEINCRESN D (HRRES D
ERot)

3. ENRXANT—U 2 PRBEIL TS X, AVZERKRERVAESIZE (B
FEZE) 1T TR (FMREN DB

4 BN PV PRI LR 0 RS L E, OE S LTV
MITL—R v &35 Z &id7evy GBS HRFRTIC K D40E = R b OFRSY)

4.2 ENAINLI—C2 bOKEIREOHL &

HIEIZBWT, EAAMNT—T L FDITATEALEERM NV —T 2
FMEE L — A7 OBRICH D EERRTZ. BNV —T 2 MT—ED
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Fig. 4.2  Correspondence between a network model and graph.
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Fig. 4.3 Example of average allocation to mobile agent.
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Fig. 5.2 Number of mobile agents and average cost (low traffic).
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Fig. 5.3 Number of mobile agents and average cost (heavy traffic).
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Table 5.2  Alternative condition for a more realistic model.
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Fig. 5.4 A graph for computer simulation.
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Fig. 5.5 Number of mobile agents and maximum number of traveled nodes
(low traffic).
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Fig. 5.6 Communication/processing cost (low traffic).
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Fig. 5.7 Number of mobile agents and maximum number of traveled nodes
(heavy traffic).
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Fig. 5.8 Communication/processing cost (heavy traffic).
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KERERICEREREZRMET I EEFBEME Lo 2T 230 < o0BRICFF
ET 5. AVATAIMEEART R FF— 2 2815 b0 B b, ITHETIE
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HEPEE R DY NTF AT 4T T BT b0 H5. LrLiens,
ETF S AT Mgk, BEREEIRR72 & OKERAERD HBER S 12 ARER 2 @5 ElfR
WCAEFELTHWS Z 2BEL, £, 2ok @ERRIL, KRERARORE

BT AERESEV. €9 TRVWEEIZEH, KERERITERMND DL
BHRDT-DOMEREFTHZ EI2LY, EFENITEELRNI EBEW. Zh
X, BEFY AT AR FICEBHICANT T EREEICEREZEN TV LIHLTH Y,
PSR DOHIBIZRI AT A Z L2 BEL TV AT LAEHBEL T RWVWEZHTHS.

Z T, HREXBIEEERNICET 272D O LW KRR X7
LOBELRETS.

[FlY AT LHNHIZ T RERMEIIUTOEY THD.

(1) KERBEZRICBWOTEBREIWNIIRO R Yy N — 7 PHEETE S
(2) EROFTE L LR ZRRITHETE D

()1, FATAT APREOEEBLZTRVVMB DA V7 7 2K T DLERH
BZEERLTNWD, BEVAT AR, REXEFEEBZITR -T2 LZ2EM
LT B, BEMLREDERA VT T ERWEEAE, KEICX PR ED
HARRMEREV. £, UIERNTHAE TOEEHRBDOTODOREFHIFIZLY
RERRRBICKRD Z B+ TFREND 2D TH D.

(2) 1%, HEHKITIBWTHRMICHERE TGS 2 R — b 5720i2id, B
HRERORE EFIEOIENYLETH D I EEZRLTVWD. LV RERERD
RESSHEOERIL, XV RERERE ORENOTIRIZORND.

BEEHY AT LAOMEEZX 591K, UTFICHHAZMZ 5.

5.3.1.1 v bT—9 DEE

5.3.1(1) OE&MEW 2T 720, VAT ATIE—EOMmENEEZ R OBRYIC
HANCEREHBZRE L T, ZOEREMFBIZLY, VAT LA0EER L
Dxy NI —7 EHERT D, THEEICENTZEYICH S H U EREMR 2 RE
T201E, KEBERFOEELHEVZIT 2V Ay 7 R—VERERET 5729

Thd (K59 (A)). ZhicxtL, KBEEEFT TIT, KERERICERLH
EETV?f%%Efé_kT$y%U~7u%ﬁﬁé(E590ﬂ).;ﬂm
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disaster countermeasures office TV and Radlo Stations

Y
Y
T
1]
‘.
a
n,..
Y
Y
Y
Y
e
1]

( ) _ school
shelter g shelter shelter pd
s e shelter g

make backbone networks by using the tough bulldlngs (like a school)\

exchange and share dlsaster information data among shelters

X 5.9 #EAT LAOHE
Fig. 5.9 System concept.

BIEE DELFT2 & OMEMERORWEY TIX, BER Szl KERERF D
BRI VEATERS RDAHEERHZNLTHD. B, EBRXy MU —7
FHRT D50 OBRYEZRET ML, MEREREE " 2281075, 20
MRS R EIE, 1995 FRICHA LT S R E R O SR DL 2 A L 7o fE R

TIZHEI TSN b DTHD. 2D, FRIEOREELTH-TEMIL, REXL
NW®%MT%@%-%%L&wm*¢b%%O Z Ot ESEREEDELEE
W TBbREMITIE, ASMOFKMERZENPZEYTD. ik, 8, BAXD
ERCEER & R 5 & LI M B SRR T bR o ER T d 5 MM

5.3.1.2 JEFEEME ANPI

5.3.1(2) OFME I T T2 0IZ, KRBT OLEHE A B ENICIE 3 DHEE
EVATHMNINT S, ZoLE, HEORGIFRITHERFTNCRE L/ — b
NRYarvhb AT - BHETDHZENTE, BREHRITANPLICEFE NS, ANPI
(Autonomous wireless Network construction Package) &1, gL —4% - /N~
Ay - EBRLANT ¥ 7 E2 R EOMERE— DD —RCEL DO THD (K
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N\

-
detail of ANPI //

antenna

AN

shelter I

wireless

LAN AP [ HUB H wiress

e —— I router

#ﬂ" < \ micro computer | /
PC or PDA S~ T oo

dynamo

ANPI

[ 5.10 ANPI OA#pk
Fig. 5.10  Configuration of ANPI.

5.10) . ANPI (X, SEREHFBOBRICHERBIRZELDOND LIRS
TRY, T TCREBMIAEGICRETE 2RAERLZEUEEATHD (K5.11) .

Z D ANPLI, REM»OERZMETIETTCURATLARNERTES LI
BRRESN T3, Fiz, ANPLIZIZ 2 BHEOER LAN V27 A E#H T 5.

— 1%, EEEEEITEY (2Mbps) 2 LEAEEREE CEEEIT O 2 L A ARER
HLOT (K59 (A) CTHEM) , #BEFTRHOBERICAVNS. b5 —FHiX, EEE
BEEIZE VY (11Mbps) 2STEREERIE LT 720V T (5.9 (B) CHEM ), #E
AN O PCRPDAENLORERBATIALE LTHAVWS. MREEINDIEE
THEMITZ %~ & Z D ANPI 238 U CREEEFTH TR S h, &EIIZITZhTh Okt
T CAaMHMTOLRITMEME T DI LA ERD.

ANPI N/~ A 2121, BREERERBTHOD T 0T L E2NET
5. BRELZWT 07T MY, BEFTOZEEBRANRERNLEE SN DLELHER
BN A aCERL, tOREERTLEET S Z L TEREIN TV 2 REER
FEABOICRH - T D, HRFIL, BEEETCANPL LT T T2 RIE LER
ERATHIE, HLIILEBREASTH20T T, BT THBNICZEER
DR - EDPTONWDZ LI D.
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wireless LAN AP

& 5.11 ANPI OFRMESR
Fig. 5.11  Prototype of ANPI.

5.3.2 [EL (Hhifiith) ERLANOEEREOLEIHE

BEVAT AT, K-S OKBEFTIZ ANPL L7 0T 42RETHI LT, M
HOMEHRR Y NU—7 2HEET 5.

EBIL, EBROBEHFTORERREZZE Lige Lz, mficenw T, &2
MOBIIWIHT BT VT T OEIBHEL 0D, EBRIZVRAT AEBET BRI,
ENETORIOT T T ERBTNISRE CE 20, BT CERIZT VT
TEREL THERTL2EVIEERMLERRAIRTHD. RET 7 T O EmH
BV ERED OV RNEBIFRBEREELTEX20IXEARTHIN, BEOR
ST UTTERET DI LT, REDFACEMOaX "2 EOBRRZALS.

MR L— 2 1%, RTB2400(/V— b (#k) ) 671 245/ Uiz, EARMAREZR 5.3
T ARG — 2, EREICER LAN 27 AMERER 68 2 A LTV 5 o
L, BEHFRICBEDA LV EF—Ry NIBIF AT 777 "RAZ VA —FRERoT
W5 TCP/IP 2 T&E 5 &, BMERAMOT VT FEARLETHER LS
B b BE Skm OEENRARETH D Z &, EZEE N 500k 2> 5 700kbps T 5
TEREOEANG ZDERNL—F ZHEH L.
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#* 5.3 MEL—F (RTB2400) {1tk
Table 5.3 Rooter (RTB2400) specifications.

specification RCR-STD33A standard (Japanese) for low-power
data communications and wireless LAN systems
modulation DS-SS (Direct sequence spread spectrum)
frequency 2.4GHz band
transmit power 10mW/MHz maximum
link range bkm maximum
modulation rate 2Mbps
interface 10Base-T(RJ-45)
routing protocol Static / RIPv2

FITC, THEHICBWTEREVATLAOREBR L RDE Ry U — 7 OFEZEN
ARENE ) RRFET A 720, A XRSE (LRRLn) BB oORER T, T
FEET T FTREOBBAE AR SE, BREEDOT 4 — NV NEREIToT.

5.3.2.1 BEKEOEHRAERE

Bl 5.12 D ABf#, CDlOENENT, UTOLX 5 RFETHAZITo. K
EBROBMIX, 2 8B TT T ORI - XEREORELZ T -GAICB VT,
COREDOBELEOEEBNELDPOEFET —FZETH L THD. 2B,
A7 T HIIEERETHEOES 3B ) =T 8BV =T 2 HALL. 7
YT OESIE Im~12m T THMET I LN TE LA MIER LEMIES.

(1) 28ICANPL £ 7T T RET D, AL 2m i~ X b&#@EH L H 12m
CREL, T 7 TIIRBORW3Ea Y =7 2#H3 5.

(2) HEOKE (12m~vA ML 3Eal) =7 -12m~vA ML 3Ea)=7) TH
EATREMNE 9 I HERR T 5. BERRHE, ping o< 2 RIC X 2BERREHAl (%
v b A X 32bytes 8 LU 1472bytes & 4% 20 [A] 972 FIT L% OFHE % 7
) L, FTP TOX¥ 7 v u— FIZ X 285 EDOFHH (1Mbytes D7 71 /v
A n— RE 3EFETLEDOEHHEETE) 2FEHETH.
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512 74—/ RER
Fig. 5.12  Field for experiments.

(3) FHFD~AMDOESZ2m FIF, (2) DFHAIZEITH. TR A FROE
LA AT TV, BERARICR >R, 77 FaRIEom
8Bt ) =TICEET 5.

(4) BEFRTRRESICRDET, BVIEL (2) L ABOHRETS.

5.3.2.2 BEREBEORERER

Bon-HEEDS L, ABR], CDRB®ping 2~ KL FIPICLBE v ra—
ROEITHIERREZ R 5.4 17, BEHEEFTH (point) 1%, ABH®D#I500 m, CD
D) 1km OFEBETH 5. DRETR) o7 T FokEMA (K 5.1288R) &5
BLEZIEZFEZEL TS (AB-1IZA-BREIT1I2BHORAITHAZ L E2KT) . I
& ziT, AB-113, ABREICT1EBIAToHBITH B L EELTWS. ZOH
EiTo72 & DML, AMBROT 7 F (pointl antenna) DS (height) 7
12m, 77 FOFE (gain) 73 3dBi, BHADT T F (point2 antenna) D
E12m, 7T OFEMN 3dB, £ LT 5.12 &£V, AB M DT 439m T
HBH. ZOFMICRTHEEREE (communication) 1%, BETHE (O) THb.

ping DFHAER LV, ABRH, CDHEWTNDOBHES, @EERHCEMGEZR S, A
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53 LG ERTHBT ) r— g ~DEAf LTV NEADRE

£ 54 Tr7FTOmEmSEFNFICLLBEEMEOLEIRHERR
Table 5.4  Effect of the communication quality by the height and gain of

antenna.
point point 1 point 2 ping FTP || comm-
antenna antenna 32bytes 1472bytes nica-
height | gain | height | gain min | max | avg | loss | min | max | avg | loss avg tion
[m] | [dBi] [m] | [dBi] || [ms] | [ms] | [ms] | [%] | [ms] | [ms] | [ms] | [%] | [bps] | O/X
AB-1 12.0 3 12.0 3 10 18 10 0 62 67 63 65 | 13140 O
AB-2 10.2 3 12.0 3 0 0 0 | 100 0 0 0 | 100 0 X
AB-3 10.2 6 12.0 3 0 0 0 | 100 0 0 0 100 0 X
AB-4 12.0 3 10.2 3 10 16 11 30 67 73 68 75 | 20501 O
AB-5 12.0 3 8.5 3 10 12 10 0 61 62 61 20 | 23574 O
AB-6 12.0 3 6.9 3 10 11 10 0 61 63 61 20 | 26001 O
AB-7 12.0 3 5.4 3 10 11 10 0 61 63 62 20 | 25897 O
AB-8 12.0 3 3.9 3 0 0 0 | 100 0 0 0 100 0 X
AB-9 12.0 3 3.9 6 0 0 0 | 100 0 0 0| 100 0 X
CD-1 12.0 3 12.0 3 0 0 0| 100 0 0 0 100 0 X
CD-2 12.0 [ 12.0 3 10 11 10 5 62 63 62 90 0 O
CD-3 10.2 6 12.0 3 10 11 10 5 62 65 62 65 9322 O
CD-4 8.5 6 12.0 3 0 0 0 [ 100 0 0 0 100 0 X
CD-5 8.5 6 12.0 6 10 11 10 5 62 63 62 40 | 10914 O
CD-6 8.5 6 10.2 6 10 11 10 0 62 63 62 55 | 12951 @)
CD-7 8.5 6 8.5 6 0 0 0 | 100 0 0 0 | 100 0 X

Ty M A AP SWDEEITRBEICRE CTCE TN Z B bdoTe. £, RE
R1E20T7VTFTFORBIWCERT S E, ABEITIXZDZEN 6m P EH D DIZxt
L, CDRITIE2m U T THD I EBbnd. ThiX, TrTF&2&E LSO
BOBRENPRESEEL WD EEXLND. FE, AMAOEBIZIZEVARN
ENFE-TEY, ZThiCXVEFRENENLIZEEZONS.

Ubnz &b, BEFICRET DT VT FORSOHEL, BIERKOEE
Yo, RERDORBEEREEPEE L TRETILERH L Z En¥bhol.

5.3.3 ZEBBRRBADENSAILI—2 2 FEASER

REVAT LTI, BEFTCAL SN ZAERIT, BIMIERE L7 ANPIH
DO/~ A4 a BB SR, N~ 3 T BSA ihfméﬁahﬁ&@7ﬂ
7T L& 0T, foREEERT L SH - EF SN D

AE T, DM~ A 2B RGERZBR T 0T T LOT NI Y X L
ADES(Autonomous Data Exchange System) {Z- DWW T3 5. £ LT, ADES
Z /) — P PCIZHEE L TIT o L MREFHMEERIC DWW TR~ 5.
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B5EESMNT—Vxr NOBBNBEREOLBICE 2 5 HERHE & £ OFHE

5.3.3.1 ZTHEEHZ®LT7ITY XL ADES

ADES ix 3fE¥EDOMRE L, 3SEED 7 7 A MK o T, BEEROZHEZIT ).
X 5.131%, ADES OIEZ/R¥. £z, DIFIORT [3EEOHREE] X, ADES T
V2R s oM, BFEEDO Y 7 A V] TiX, ADES THVW > 7 7 A /L FEH]
L FEDOMBAZIRAS .

[ADES D&h{k]

e CHECK : B4 D /) — RIZkt LT, BIETHRETH D D FEMEREIT .

FEDHERTERZD, BHADOT FLAV AR MIMEFEDOIPT RLAEBMNT 5.

e LIST: BEHUSAD ) — izt LT, —Z VR MEBENR - G35, HF
DIATF—H VA EeFHT—ZX VAN UTRIET D.

e EXCHANGE : BHUAND /) — Rizk LT, &5 EMT —% DER - BifS
T3, FRLICHAMEORTFT—ZIVAMNET—F ) R NE2HEL, REw
DREERT —F 2B RTD. BB CTELEEERT —Z DA T v I A
WA, HHFEORT—F U X MIBMNT 5.

BREED I 7ML ERBERT—4]

e PRLARANAL: &/ —FB—2>FTOEFT D774/, FiFg9T5/— R
BEFRERFEFE ) — RDOIP 7 RL A Zit#.

e [HF—A YR b : BHDOIPT FULALBEEFRERMBTFE, — FOKILITIED
T7 AN, HFE)— ROREERT —F DA T v 7 AMEBRETHE.

o IT—A YR : BEFRRHEE, — RORILZFED 77 AV, HFE/—F
DRENERT — & DERHA 7 v 7 AMEWAFLHL.

o REBWMT —4 : BHFTH O AN SNILEHFRMATLHS N TN DT 7 AL

PLTFIZ ADES O@ifEZ AT 5.

[ADES D Ei{f]

1. CHECK #8E (I 5.13 (A)) 1%, @EWEERfho / — F2K%E L, [ANPla
LA O IP 7 KL R %, TANPla) 23827 LAY X MNEMT 5.
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2. TANPlay okt L CHEEEFT b ZEFmABEINDL E (K 513 (B) ),
[ANPla) IZITZEE®RT —# LHICIBTF—2 U X b3&ERREND (K 5.13
(B-1)) . Z®IEF—Z U & M3, TANPla) I[ZHFET D ERERT —F DA
YTy I AMERBPBEMEIND.

3. LIST ##2 (K 5.13 (B-2)) 1%, TANPIa B4+ ) A% TANPIaJ (2% LCIHT —
Z YA MEERTS. TANPIa LIS 2% TANPla) BT —4# U X b &% 5
THEE, L, TANPlo) OFT—Z VA e LTRIFENDS. ZO0OHT —
2 U R MZ, TANPla) BEOLZHBIERT —Z DEF DA T v 7 ZAFHH
Ehh TN,

4. EXCHANGE ##2 (X 5.13 (b)) %, LIST#%#ETHE L7z [ANPla) O
F—HZYANL, FRIZHD ANPla) DIBT—F VR &L, REN
DREGE®RT —# % TANPla] 15 L TERT S, B T ZREEHRT —
EDA T vy AMERIE, BT —F VU X MGBMT S (K 5.13 () .

5.3.3.2 ADES D14REET M EER

EBREH L LT, /—FPC, EBRLV—%, TUT7HELESRTORAEL, /—
5 DR R Y U —2 BHRL L7z, £ 1L C, ADES%/ — FPCIZZEEL, &
TIERZBOMRE LM T 5720 DEREFEKE L7-. ADES 2HB#HE, &/ —
FIZTREEZ, 17— FHizv 100 HOREERE —ERBTANL, TOXKH
SNHHFEFHR L (ERCTIIEBNICEZEEREZER L TND) . BEF®R
T —HiL12H7= 32bytes & L, &/ — N TOAERKMMEIL, 10sec, 20sec, 30sec,
40sec, 50sec, 100sec, 200sec D 7 /X% — 2 TiTolz. Z D7 O>DEKRMRIE, £
BROLZEHEROANERERE L TRE L. PCA~DOT—Z ANTERLTWD A
725 10sec FREE CEGIEHRDATIBET L, 1BV TWRW AL 50sec FREED DD &
RELEZLDOTHD. LDEVWERFBORSL BN R T 5720, 100sec 3 &
W 200sec TOEHBP HITo7=. 72721, TOERMBITERIC—E TR, ik
X, AERKRERE 10sec DFETE, T 10sec DIFEDMIZHEI D E LT-.
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| ANPI other ANPI « |
‘—m) [Check] function l'—_’

Z3> (B) registering sufferer's data

v
(B-1) produce

sufferer's old
data data list

A

obtain

store

sufferer's
data

compare

T request the difference of (b)
(c) add

[ 5.13 ADES O#f#
Fig. 5.13  Outline of ADES function.

5.3.3.3 ZEEBRKEER

5.14 1%, FHERKMERA 10sec D & E D, BEHEIFGHRT —F DT THOHE
Bt MEIEHARRS ST D ORGAERRE, HtEILTERT —F OXK
BSETHERT. 520%/ — RBRENEN 100 A3 DT —F EERTDHDT, &
PR ZZ B T 013500 L 725 (5 BT OREEERT T 100 AT o7 —Z AAL,
FREEEFTNEF 500 ANy DT — 2 2 {EFTDHLEXD) . ideal 1%, BEERT —
AVREREND ERBFICAZBNZET LIZEIRELZBEDOT —4% (BIEHE) 25
LTHEY, PCI~PC5i%, &/ — NZBII XM ETHERL TS, X 5.141F,
FEERRERLS 10sec TH / — R TOREGHERNTNTET T2 DI, FHAIBEAS
5#11,000sec ZTHD. T DL XD ideal DRHETE T EIZKF 5 PC1~PC5 DR
B THOFEHEOEE 2 REERT —F OXBRE TR LT 5 L, FHERER
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—ideal —PC-1 -~ PC-2 - PC-3 ~~PC-4 -~- PC-5

500 / ;ﬁ

R

200 / //ﬁf
7

100 =7 E

y A B

0 500 1,000 1,500 2,000 2,500
Elapsed time [sec]

Number of sufferer's
information data

0

X 5.14 LEAEROIHTE THOHRE (AR : 10sec)

Fig. 5.14 Transition of exchange completed sufferer’s information data for 100
data (in the case of 10sec).

10sec D & & DRHTE T RIFTHN60% THDHZ LoD

5.15 1%, FHERFEIED 20sec DIHFETH D, FHERKHIFE 20sec D & & D
RWESE T HIE, 1EIF 100% THDZ LR D

X 5.16 1%, FEZITo7RT =0 D, BEEHRT —F ORZBETEERL
TW5. BENIFRBEOLREERT — 2 O EHERBRBZR L, HtEhixZzheTh
@ﬁﬁ%T@%ﬁ# IhERD L, FHERMRE 20sec LA EDBEIL, RHSE
TEMEIF 100% IZIEWNZ L3005

5.3.34 ADESADNENAILI—CY FEATER
EBROFER, ADESIZIX, LZHIEHRDOATIRIEN 20sec LLETHIVE, BIET D
TR BEERT —ZFOKMEITHI LN TEIMERDH D Z Lo,
X 514 1R 6ND KD 7T — X RHOBEL, *v U —7 OIRMEZ X AEIET
1370, Fud S ARNEOEI D IALAEEDBIEIZ L D2LDTHDH EEZDBND. T
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—ideal —PC-1 --—-PC-2 --~~PC-3 ~——PC-4 —-PC-5

500 .

400 e

300

200

Number of sufferer's
information data

100

0 L L ! i
0 500 1,000 1,500 2,000 2,500

Elapsed time [sec]

X 5.15 ZHIERORZBTE TEROHES (EH4AERKRERR © 20sec)

Fig. 5.15 Transition of exchange completed sufferer’s information data for 100
data (in the case of 20sec).

HEHITOBEE L IRV, SEIOERREIIRBLOIWERRY NV -7 THDHT
D, BBEENENLEIEZIZW. EEHETHIT—FEKDL 12957V 32bytes
ENZW. Tl T ARNET, BHETT —# ERARKR I LA RIIZ, EEA
BRBWONRL > T LESTEEZOND.

AERRIZBNTIE, /— FEIE5, R 57 —2$3%/ — FT100EE WD
EORCHRERRESNTVD. EEOBEENMEIIZ D/ — FREY %<, KF
E# OBHFTICB W TEZEEHRT —ZOANMBIIENLO L TFRITES. 20
e, Xy bU—=2 0O — REXREML, EHERMBAEWGAICE, MNEE
FIZRy U= BIRHEL, BREEHT —F ORBITELENBEL D Z LB T
BEhsd., 2, &/ — FECEEERT — 2 E2EEFT 5700, W] TN
&) — ROREERT —F ORI L2 Z EPFRKRTHD. £ T, BHEBRK
BTN TY) XAADESICENAA N =V 2 bEBEATHERDLIICEZD
TLENRTES.

£, K — FICFETHIEREERIIF—F v hEeBEXH LN TED. KIZ,
ADES D&ifE® LIST #4E & EXCHANGE ##E2 TN A N —V =¥ M5
52T, &/ — RETRERBHRT —F 2RBTHOTIIRL, EAM 12—V
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100%

80%

60%

40%

Ratios of exchange
completed data of PCs [%]

20%

0%
1 10 20 30 40 50 100 200

Average input intervals [sec]

516 LEEHROKZHTET

Fig. 5.16 Transition of exchange completed sufferer’s information data for 100
data.

Y IREEERT —FEBRELTE ) — FEKEIL, &%/ — FRIZBWTKLER
BEERT — B TNV VORFFT BT — X L XHT D, ZDZ &I
IV, Xy vU—7 ETiTbh3 /) — FRIOT — 2 ZHREREZBAO I T2 Z LA
TEXDIDBERH (BEaAR) ~DEBEZRDIEDLIENTE, D, /—

FEDEIALME IR I EDZ LN TE S0/ — N EONEFER (A a =z
F) ~DEBELBOSEBLILENTED. TRHDOI D, RBETHKTT
LFECORHE (BfE - B X b)) ZEDIELZLEHHIFTES.

—7, 1EOESAA V==V REREERT —F BB THIL T, A
ANT—T 2 A RIRKELRY, EAL L —V v FBEIBBRELE D
BEE 222 L2 EDI, VA RUECTESAS LT —Vx 0 MRE RS
BB ENHEKS.

bz &% 2T, HEH#BI2L—3 3 THELAAR % ADES I2E
ALEEAL N =Dz MIEGT D &, LERREERT —F 03E A Lx—
Vv "R ) — N EICHFET 2R (F—F y MEEHR) 2EBR LTS
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HHEENMNT =V NOBBPBEREOREIS X DREHAE L T O

ZATTATEALELEENAN TV o MIUEEYIZRETHZ EICED (Filz
1L, ¥—% v NMEEMERRAMOHENL, T4 T7XA4 LEBEIREL, TN
TV b eEOILERT D, £, ¥—F v MEERREDIRKEWEEIE, %
T HENMNT—V 2 MEEEBLTCTA 7 EA DERETD.), TITOD
EFENRA NV NOEFEOSHEEEL L, BEFROZHTZETHIRT TS
ECORMZEMT ONRERD LN TED.

5.3.4 F&OH

AETIE, THEHICRERES AT 2AOMBERERR Yy b U —7 OBERFRENE
I DDORFEHAT 5 7otb, BRBED T 4 — N FEREIT o7, TORE, ABRD
% 1km, CD RO 500m OREEET, X7 v Mo X3/NSWIGETRGEIZ@E T
TR ENbhol.

7z, BT 2 A0E U BT A S RSB A BRI - 3.
BYBE00O7NTY XAEREL, HEFMEREZE/MLZ. TORE, /—
ROBAREFRDOANIERE 20sec L ETHIIE, BIER  BEBROKH - 3
HEWHEETHDZ ERbhroTz.

54 AREQFELEHESHDERE

ARETHE, TEAAMNT—Vxy MRV —\FEBHHICBERREOLTICE X
BHEEIZOWTHRE L.
—EDTATEALLENNT =D =y b A XOEMERE 255 =5y
NEIEHERD 2 SBEREZFHEHES I 21— a0 2A—-F L LTEX, BE-
ER = 2 N BRIEFRIZR Y, PoERTIEANAM N —D = MDBHBR D ET
IR BB E KT NV bOEFEOHFELES X 2. BIEMITIE,
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Table 6.1 Conditions for unstable network model.

Network throughput | 50 kbps (Between Networkl and Network2)
400 kbps (In Network2)

Network delay 120 ms (Between Networkl and Network?2)
10 ms (In Network2)
Mobile Station 15 stations

Line cutting probability | 0%~90% (count by 10%)

Back traffic
Packet size 1 kbyte (In Network?2)
Interval 0.001 sec (In Network?2)
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Table 6.2 Conditions for mobile agent with retransmissions.
Code size 10 kbyte
Data size 100 byte
State size 5 kbyte
Target data size 5 kbyte
Creation time 0 sec
Disposing time 0 sec
Processing time 0 sec

Retransmission period
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Lifetime
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Information acquisition period

100 sec (Condition 1)
600 sec (Condition 2)

Information acquisition times

10 times
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Fig. 6.3 Average number of mobile agent migration (conditionl).
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Table 6.3 Main communication tools of a small craft.

Communication | license | installation | receiver coverage
tool cost
cellular phone X low one about 8km
satellite phone X high one adjacent sea
ham radio O middle many depend
frequency band
marine VHF O high many 10km-30km

D, WRIZRT XD ZeiBERf1lE 2 BRO & Uiz/NARNT O —EAREL FET
5. BESFHR AR L 2 0RBEKE L UTRF O HMERZH A~
5118 FKEHBH D. £io, K LRZHITERARZER &3 ORI -
REL - ITHARAE O % B L TRFEEIFE BRI S X7 & (MICS ; Maritime
Information and Communication System) 2 Z3&EH L, EHIEHEIT> TV 5.
HEOM (<) vu—F) B3, HAHBEROLZSHECHREL— FORE, X2
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Fig. 6.6 Configuration of network system for navigating small craft with safety.
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Procedure Call, EEFHEEFFNHL) TF—XDOZIFELEZ L TWED T, %
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EREREAT 1. B35, MNUEAREERNTh 5 FRP % L7,
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HT)(point3), KEMT (pointd) & F FEHEE L THRT 2R TH D, EHR LAN
TIEHET B 7 T T RENREE S Z ENRHETH D70, HERSEEZEEL
IRBEHBINEEEToM. 2L, EL— & OPMERE 2 #8925 72 I pointl
& point3 BTE CRBERWVIGFIZRE L. K687 7 FREMZRT (L
/B R DR BRI, TRNIEE MR ORER). NEAMIE, T OM
RN S22 TN L OREE(LEZITINTL, EFTEAFRAORENBELD
e, TUTFORFANREELRNI L EFANHER L. 2072, EBRAT
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Fig. 6.7 Sea area for experiments.
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b RR) &) O 2ER L7z, ZoEBRL—ZiE, 5.3.2. & 53 LR THS.
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BEFRICBAEDA VX —Fy NIBITBT 777 NREUF—FRERoTn5
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Fig. 6.8 Example of antenna installation.

b bkm DRENFRETH D Z &, EZHEED 500k 2> 5 700kbps TH D Z &
REDEENS ZDERNL—F EFEHA LK. £/, IEEE# & TRITXR 57220
HEMALE UniE, IEEE S EOBRL—Z LIRTET ARy NU—JHBEETOI L
THEETEDHLEEZXTND.

6.2.2.3 FHEAHE

Rk 15453 A 28 B ((FHIKIR 14°C, JEK 2m/s), ¥ EICIIT 2 HE#R LAN &L
DIMEREER T T

6.2.2.4 [E_LEh B O EERBIE

=

B b2 HUB R 3V T ping(Windows 1281 55 7 4V k 32bytes) % 50 [ElEE
LCEATL, INBRRZAIE L. X7y b XL, f5E L7ZRERHEA (1,000ms) (2
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Table 6.4 Response time from each land base station (each point).

point | max(ms) | min(ms) | average(ms) | loss(%)
172 372 20 128 0
271 410 40 174 0
173 474 153 245 0
371 689 346 448 0
174 626 329 419 0
4171 622 305 397 4
213 441 140 230 0
3172 335 99 190 0
214 390 30 27 82
412 310 78 171 0
3174 383 20 122 0
4173 261 20 109 0

ISERENSTZRIETHD. K64 XKD, lBEELATLR FEMBOK 44 FTIZEBT
HIERIIL, RRIGERHE & BN ERBOZEPRESARETHY, FEXH
THHZ ERDLND. T, T 7T FM™MEWED, BE»bO< VT I/NAEE
Rl EL NS B, LITF, % point 3 & A, 2-4BEIZ v b
ABELTWD. ZoXMEIL, OB TH L0, BEFICHHIPESY L
ROy baARAELEZOTHD. 1-48EH, 1-3BEMIZREE R WEBRTICT
VTTFTEREBELTWDZ®D, 28 ERE LSS RESHIE Sz, AREE TR
LTWBERL— X3, BEITHEREERELZALTRY, ZORRPS, BEH
BN R o 7o B ORI 2 BB 2 2 L sl T & .

6.2.2.5 KELEMBHS/NEMMANDEEERAIE

ANEIRR (BAF, craft & RS 7> 6 5B B E MR~ ping(32bytes) % 50 [BlE#fE L
THEATL, IEREZRELL. K65 5D, 20y buxRELDZH00
R B & FRRICEBEEIT) 2 & BN TET. craft-4 BER T30% 37w b &
WAL TWDH, BROEETHAWINTEY, TOM, MHOBITHEEY
£, 30% DRy FRAPETLTELEZBND.
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Table 6.5 Response time from each land base station to maritime base station
(from each point to the small craft).

point | max(ms) | min(ms) | average(ms) | loss(%)
1 T craft 402 34 125 0
craft T 1 371 20 112 2
2 T craft 390 100 174 8
craft T 2 260 90 161 8
3 T craft 296 257 351 4
craft T 3 a71 190 282 2
4 T craft 256 41 132 2
craft T 4 571 50 114 30

(1)craft-2 BEfE] & (2)craft-3 BEF Tk &35 &, (2) DA -2 HEED
59, INERMNEL o TWa. ZhiL, 3HOTEAEARICENHD -0, HiE
M7 o7 EAVAICLEP LT, BETREENAROOTWZ e, i
DR OB TEREGENIL AN, RIBIERA =2 EBRREE X
biLd.

6.2.3 BITHROBKIZLI2BE~NDEERE

FERUBFAE T, ANIIAOMIZIK 6.9 1R T X O RSHATL TV 5. &
e b ENTh, &K, BREARS, BEARENED. 22T, M1 5
B2 ping == > F (32Bytes) % 50 [ L CHEITL, NERFRIOELEZRET D
Z&T, BEMEERAE L. ERIZ, FR 15T H 24 B (FHRIE25C, EE
Im/s) 2, X 6.7 ® point3 & Pointd H TITo72. 2B, /NEMMTOT 7 Fix
BEEETHD, TUoTTOEIEZMMPEE LZBRICT 7 FRERETZ
ERTE ARV 2mOEED D O, RET I LA TE S 6mER S ORERE) I
REL. REZEL6.6I1TTT.

TUTTOBIICERTDLE, BOERBEEMIREEME R0, Ty
b ADEIENE . SIHIZ, BETHOBREIZER 5L, BNER Ty b
ZDEENL. WS, K6.10 D BH#SR TOLEREE 52, BOSAIL, A
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Fig. 6.9  Ships navigating the experiment sea area.

* 6.6 BT OMMEERLIOT T FoEmIIcLoBERE

Table 6.6  Effect of the wireless communication quality by the speed of passing
ship and the height of antenna.

antenna height | speed of the passing ship | loss(%)
low (2m) high 16
low (2m) low 30
heigh (6m) high 0
heigh (6m) low 4

HR»D CHAETHEELEXSD. b, HEMMAEEY L2570, B
FHREVWHE, BEICEEEZ5X5720THD. IERAOEBRE, MiEoRkE S
LDREEANNET T T OEIICITHIREH D720, Z0 X 5 2N
L7 T THDOERIZONVWTERTAMNEND D Z LB ghotz. 2, NV
RE=% RBM2400 ] 2 VT, BEAARLOMREIT R o708, BB
LD/ AR (BETW) REOEBIIZ TRV E2HEERL, RERTELRLNR
v ba RIHEEAMASEEY L 2B Z ERTERRTH D Z LN ooz, Uk
[70) 12 & B &, KREMEFOBITELMMOKRE SBESIE, BRSEL< RV
A I & OBEREE S B HEBEEVIIASEE LTHITL TS Z &,

7> 6 15 BRFI AT T 100t 2> 6 500t DfAOBITESEML TW\WHZ &, £L T,
15 BEIZIE, 1B ISEREBITT A Z LR ENShoTNDS. LEzdoT, Z
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ction of movement

4 6.10 MADORITIC & 5iEfE DR
Fig. 6.10 Effect of the wireless communication quality by passing ships.
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THEYT R =TORHE LTERSRL TV ML bbb, £8f vz —Vx
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Fig. 6.11 Movement of the mobile agent.
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% 6.7 HTTP1.1 get =2~ K (77— & A X 40kbyte) DJSEHFH (ms)
Table 6.7 Response time of HT'TP1.1 get (data size 40kbytes).

land land - maritime

lkm | 1km | 2km | 2.5km
max (ms) 1332 | 2684 | 2854 | 8783
min (ms) 1001 | 1763 | 1392 | 1653

difference (ms) | 331 | 921 | 1462 | 7130

YERD) 12B W T 1km BN - RIS EHB A EE L, R6.712-T 7 —F 280G
T HREERREITo72 (K6.11) .

7¥, BEMXT T TRORELO X WEETICEE L. L, K6.71C
BT % Pointl & Fe LIS, Pointl 2> 5 Point4 & TOWEIZ/INUARAZEHLF 2 Bl
BLZ. T—ZOREE, kD Client/Server 5 .& LT HTTP1.1 ® get =<
Y REAWCT —2BGEIT Hiks, EAAMNT—U=r FGRE LTEASAS
NT—x v AT b AgentSpace O I WTCT = BEEITH HiEL D 2@
D DOFETCBRERRE[To. EAAMNT =V PEROVFT U A, €30
NT—Tx bOTu s T AARRY—MI~BEIL, BEE)—AATa2—FD
BEWIS U7 — 2 ML (ERE0E) 21T, 72 Z2BGBR%, 507 747V
MEI~F 89 5. AgentSpace 7 1 b I VKT TH DD, RERIZBWTIL,
Client/Server XD 71 b 2/L & [F UHTTPL.1 #HWT, F—FEEE{T5. Z
NG 2 oDBEEROLELNEGEREHEKETLHZ LT, EAM V-V
Y NEAOFEEAT S, 2k, EBRAERL—FZBIVT T, 5.3.2. &5.3
THWELDOEFIHA L.

6.2.4.2 EEREER

EEREREX 6.1210R77. XEIT —F A X, YENISERBZTRT. 0%
RERIE 10 [EREE L CRITL, BIE LA TFHETHS. £9, BLEEERFEICERT
5. get A< ROPE, T—FF A ANKE L RDITHONTISE R 2 BB
MLTWL, ZHRIZH LT, EAM V-V e MEEALEEEIE, T—F VA
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X 6.12 ENANT—Vxl b & Hitp get 2~ 2 KO FEERKEH
Fig. 6.12 Comparison between mobile agent and HTTP get.
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ZhiE, BEORLESNREALTCNWA I EE7RT. MMiZh, Skm #RIZRWNT
LRBEOEREITTD, ERAA N =T FTIHEETRETH -7 h
5T, get 3= FTIIBENRYND Z ERdoTe. Lo T, HBEVEEN
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BITH S UDMIABEPEREZITO ZENARETHD. DO LMD, IHIC
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DIRNDTEEERMTHI LN TET.

TOHEREL LIS, KETIE, ST TV r—vary~EAf =Tz b
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27 FVr—varyERY B, BENICE, BRAZOME THRL LTI
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WTHILNTELBEFELLT, BLEERLANZRHALEZLZLRY hT—2
FRELL. BEERICEY, AKREDOHF NHEESICEEIS /N b B8
ROOEDE LTERLAN ZELEL, XD, TNV —V 2 MNEADER)
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