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Abstract

The goal of this research is to solve problems in constructing and operating distributed
systems among mobile hosts. A mobile host is an Internet host that does not connect to a
network persistently. In this thesis, we assume the following situations. First, the mobile
hosts form an overlay ad-hoc network, in which they move among restricted networks
such as the networks with firewalls or network address translations(NATSs) that prohibit
incoming connections and networks with failures or filters that prohibit connections in both
directions. Second, the mobile hosts form a wireless ad-hoc network using wireless links
that do not restrict connectivity such as IEEE 802.11 IBSS mode. In this situation, the
links among the mobile hosts might not be bidirectional, transitive and stable. In summary,
distributed systems without stable reachabilities among hosts will be discussed.

The current Internet architecture was designed under the assumptions that links were
wired and hosts were fixed. Therefore, Internet architecture cannot handle issues as change
of IP address, change of reachability among mobile hosts, change of a link broadcast distri-
bution range and so on. Instead, these issues are worked out by each applications in ad-hoc
manner. And some protocols such as mobile IP solved some problems, but mobile IP as-
sumes the stable reachabilities among mobile nodes. So it cannot be used for distributed
systems without stable reachabilities. Since we assume the number of mobile hosts will
grow, it is necessary to design a new architecture to solve issues systematically.

In this thesis, we propose the extended Internet architecture that has the link com-
plement layer between the link and network layers. The link complement layer provides
broadcast, virtual links to which all hosts under the distributed system are connecting. This
virtual links allow applications to transmit unicast and multicast packets with consistent
unicast IP addresses and link-local multicast IP addresses. Therefore, distributed systems
can be constructed reusing unmodified applications that are designed for the current In-
ternet architecture. The link complement layer also implements routing and forwarding
mechanisms to adjust to changes in reachabilities and communication qualities among the
mobiles hosts. Then, all applications can have routing and forwarding mechanisms without
its own implementation. In addition, we propose a method that synchronizes and merges

event traces that are captured by the mobile hosts. We show that this method can be used



to diagnose operational problems in wireless ad-hoc networks. Finally, we implemented
a network based on the proposed architecture and applied it as a information collecting
system for disaster stricken buildings. Through this experience, we proved that our archi-
tecture is suitable to constructing a distributed system among mobile hosts without stable
reachabilities.

The contributions of this thesis are the following. First, we extracted a fundamental
property of reachabilities among mobile hosts from both overlay ad-hoc networks and wire-
less ad-hoc networks; that is a time-varing directed graph. A combination of overlay and
wireless ad-hoc networks also has this property and we can handle it in the same way as
overlay and mobile ad-hoc networks. Second, our architecture has broader applicability
because it can be applied to the situation some nodes have unstable reachabilities from
the other nodes. Moreover, we show the condition in which mobile hosts can recover the
end-to-end reachability after their mobility. Third, we show that the consistent interfaces
that are conforming to the existing application can be provided over both overlay and mo-
bile ad-hoc networks. This makes it possible to have larger flexibility on design of the link
layer. Lastly, we implemented and operated a system based on the proposed architecture
and consider the pros and cons based on the operational experience. These contributions
are valuable in the future Internet where most hosts will move. We show the directions

that the future Internet architecture should follow.
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5.4 A multicast message delivery in a wireless ad-hoc network
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5.5 A multicast message delivery in an overlay ad-hoc network
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5.6 signaling process in overlay ad-hoc networks
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802.11 7a Faid/ — FIEO 7 L — AR ZE I S 2w X ) IS¢ 5205, 751
AT X, EBICRHERENEID ) 5, 7.5 TOMNEORIEEZOTLICH 2 ) — FoME%
TR HDH, X D RE AP B ORIEHERESRAIS N AHIPHZ KR L Tw 5, #Ioic/ —F
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7.7 CTS#F

123 —F2A7V—2%EXLT0w2bDET2,. /—F31F/—F 1268 nTnT/ —
F 1 oWt TER VY, /—F12EREEKZ2HICEREZET 2. 24Utk
J—=F20ET/—F1E/7—F3DMWEEIHERLT7 L —LDZGFICRKKT ., 2D,
2L VI BIREZ T 27 DI121E, ZE/ — FMEOMENE %2 Z T T30 E ) p2SEET
by, EE/ =53 ZoMEEBIBATER NI EDBH S, ZOBHRIFRIURARE & i
X s,

802.11 7’1 k abid~y FNIC duration EWV9) ZDT7 L —LZHL T2 a v idiEb 5
FTOREZ A 7 uPBBAITHML Twd, 7L—20%2%2FL7/—FiX, D% duration
A 7uM Iy arPhid ERMD ZOMEERZESY 5, I O 2 IR
1) 2 R 2 BN L COlfE % 3 & & 2 QU & FE U CIRARIY 22 MR I o Bl & RS, 802.11 1k
Request To Send(RTS)/Clear To Send(CTS) & \» 9 KA 2 ek DB 2 FIH L 7Bk
KEE~DOHE T 282 d 2. K 7.6, K7.71058F K91, RTS, CTS IFEEFES N5, K
s RTS, CTS »3@ < #iffl %2, mAsIktaiz/z -7/ — Fix RTS, CTS 24 ¥ 47 duration
D ZGRAAATEEZRESE /) — FZ2MRT 5, —MRICRTS/CTS 248702 — F¥ v X
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F7L =A%, 2=F v AP 7L — LK DRVEREL— FTRREINSG D, ko7 —4 KD
EIHES, K761ck>T/—=F4¢E/—F5 KT7.71CX>T/—F 32 duration 7 4 —
IV R %o 7 AR R ORI DO BENC X > TREBEZRE ST TV 3,

L2 L, RTS/CTS Icb#IZH 5. £T RIS & CTS #AET 23R M2 b2 EVE
WY ZENDHBH, RTS & CTS IE—MICT—F 7L —L X DEVEEEL — FTEEINE 70,
7 L—LH A ZHVNIWICH D & TRE IS 5. £ 7 RTS/CTS 12 & - GEE %
LELZMENR G — FETEEZESYTLEY. ZOMEIXS S I UHKRME L XN T
ED, RTS & CTS IR OMETIE Wb I Y o s fifETH 5. D EEZFEEL %~ LT,
HexDF v b7 =2 T RTS/CTS %M L -CGEI L Tz,

7.2 H#RY YU OEERIEDER

RIET TR 72 BEEE > MAC BIENORE X, 7L —LADFERL Ny 74 7R ORI
DMWY, FHEREL TR v 7 FOWREETIE S, LoLl, WICERY v 7 DMK
ZHET 27200 TlE EDREPRABKIC > TZNDG SR INDBZMT 5 2 L I3
L, FIZIEFRAR ISR AP2AZZF YA 7L —2%KELLD, FAF2260
ACK 7 L — L3 —EWRRILMNIGE > CZ o &%z #%2 %, 9, SAM 15K A L2
NDT—=F 7L —LDREFBEZNELFRAL 20EFAN1ADACK 7L —LDEEDOEDL
SR 7D L) MDD 5. MY >~ 7 T 2 DD HDEEIFIER TR ME % R,
HLF—F 7L =0T TACK 7L — L2095 T30 THIUE, A K 1 2%EN
7 —% EF7eh, ZRHAROBEEL -2 T2 LTHREIZE L, RIS, AR 126K
AL 2NDT—=F 7L —=L0%b-L LT, ZNDBF v RIEETES DD, HEIZE->T
BHl0p L HMEND L. F 2 FUEETES LG, BEAA7—% EIFhEEr —
FETFRD T2 EWEN A RISk TSI LAY, 7y FOBLXEED LH 5 I HE
M@, LaL, RIS K o TES T L3 iRidd#y, RioiELr — 2 Mg s
ICIF 2T XD 7 L — L DIEERE M N 2 DT, HET A2 ED, BXERE2 L) F
ZHEBEDSH 2. TD XK I/ — FORELHEIC K > THRME T 2@ T 254, HERETZ
BlER I LT3 RARKNOMEZEE L TR ERELHEIC K > TS S IcthiEnELd 2
Zth 3.

L7 TR E Yy b7 =27 TREMZRZAL—7y b RBEIEIC X > TY ¥ 7 Ol % 1) %
DTIERL, 207 o) v 7 OBR, MY/ A4 XEHH 5 AEetE, 2o hzifins
FTT7 4y VDR EEREIICERL TY v 7 OFHiE T T REND B,

7.21 BIfFHAR

MEZEDA Yy 7 THBZPICOBTH S EIEoEmIINTws, Aty tv7—7
THHHENS, &y 77+ [46], Round Trip Time(RTT)[47] %, FREAEICEH L 72, Ex-
pected Transmission Count(ETX)[48], Expected Transmission Time(ETT)[49], Weighted
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Cumlative ETT(WCETT)[49], & 512V v 7 Mo T fifiiz &R L 72, Metric of Interfer-
ence and Channel-switching(MIC)[50, 51], Interference Aware Routing Metric(iAware)[52],
Interference-Load Aware routing metric(ILA)[53] & EDMER I N TV 5

CNETOFHHFEDRE

AR Y v 7 WEH OGN TRIIRE ST TREIN A Tk L RN L TENH 5. BHENZ
FHEEFMZIT) 7 —F23 7y P Z2REHL, ZOXRT7y bRED L) ICEHEIN L 0%
g5 2 LI KDY v OMEZEIIT S, 7u—FX v X oy b aREIC
i& D #ilF 5 Broadcast-based Active Probing(BAP) % Efficient and Accurate link-quality
monitoR(EAR)[54] % EDFIEBH o N T 5, Fie, A RERENICY v 7 WEHZ2 ET
ZFFCOVTOHEIM L TE 7 [55]. Lo L, BBEIVZAGHINC IZEH D 7 D87 v Rkl %
I 7 DFHIT 256 L LAVEATRY P 7 =27 OREVIZD>TL F 9 &0 IH AR
MDD D, ZENEFREEHIZTS 7 — F23987r v b 2REEE T, FHBicxry b7 =2
MNTWDB 774y 728§ 22 LICK)IRY v 7o EZEH09 5, L, Rl
&R FRy 72y b7 =240 v 7 oMEE2FHIIT 21213, 2y F7—2d0 1
RPGHBHLTHZDMEZ 52 TORAFEROBW N TE 2w, Ledi>T, WY v 7
FCREICBMN L /R 2 20 ) — FHRICEZ T 321 TEeId D IRARR R E T E &
VW, INE TOZHNEOFIER, &/ — FICERY v 7 DCERDO NNy 7 R—r 2 7 X
VEDPERIN TV T A MRy FEREZR EZMEL Tz, Ladd->T, REEHIICE £
D76 d, GOx 7 A v b2 lo TBIIK Rz B8 LT 2 2 E3nfagz o7, LaL,
T FAy 72y b7 =21, ~RICEREY PV — 2 B EQLELI Xy 7 =D v
RPLT, RBFFERLELTHHINE 2 Y V=27 THED, AL AV P ENETSHI L
FBIFER Tl 2\,

7.3 #ERxXY M7 —U 28

120/ —FOREH»S 2y b7 =7 HhOEEY v 7 OFWEICEDBRBEAL T2 Dh
PWIT2ZLRELY, EHEO/ —FPEEEL TRy b7 =7 hOBREBHIT 2 PR RE
ENTw 3 [56][57][58].

PR L 2 FEREREL Y PV =27 T A MRy FTOfMZEiIRRE LTS, 2D, Fv b
T—I AT LICEEND /) — FUANC, BRRY v 7 Tl — NI B S (L BLHIE A o
J—F%BEL, 2y 7= AT LHNOREZBIL T3, Z252b2LFFy TG
Fy b= ZMALCORBEBD 121, ARy b7 — 7 ORBICHIEZR 2 A~ Z2PEER L
Lfizs oy b7 —2%2F5 2L THD. ZOHE, v b7 -7 ZHERERT 272018 L <
Gty b7 =72 &Eﬁ‘iﬂﬂ@ﬁﬁ@/—b“%@ﬂ%bf;<“Cc;ct,c%t:mkff% &, oA DHMNEER
TER», Z22THRAE, 2y P7—=2IBMLTVE ) —F2, v b7 —7 OREZ B
T 2D Bl L e FIEZIRRT 5.
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[ I e 7L —LEH

¥ ¥ ¥
3 ) TL-LomERuEE

7.8 rEBL OB

7.3.1 DHEBARRINT—5 X—ZDIERK

X 7.8 ICoMEoMEL2RT, B, &/ —FEZhZTNEHRNIC 2E=8 €— FIgi
EL, fhd /) — Fd ok én#ﬁﬁ7v L, HODWES R 7 L —20ERE2EZL L. 2
DEASNTMHRT7 L —LDOHPTEEFE7 L — LIBT3 1EHI ,%?ﬁméivz,KE%&
R EENT WS EW)RENH 5. IS, £/ — FORUA L 27 L — 2 DBIfRIC

L, EHICHEE 7L 2) R 025 L%E7 v—A®$E%&ﬁ%mﬁ%@Eﬁé.%zm,
B = FDBIE LB 7 L — 2 08EA%E, —AMICEDTHAET 2, &/ — FBED R
7 L— LSBT & N iFlE, 2R FRD / — Ko NIC N MAC timestamp 25312 72 -
Twb, LEB->THIGT 2 CoRZIZ RS 2, Hic, £H3INLRRIT—8F X—
AR LT, BEFEOMHT7 L) R aZ@A L, MR >~ 7 oBfRMR EoEme T 5.

PRIL—LFxvTFv

—fgiz, R NIC 132D MAC 7 L 2% 70— FX v+ A7 FL AN 7L — L4 L)
ZRELBRVD, TV E—FICHRETEIIEICLVMO MAC T FLASED 7L —LEZD
IEEER802.11 ~v % & radiotap ~v ¥ Z%Z{3T& %. radiotap ~v FICEHENE 7 4 —ILFD
95 Madwifi 5B T2 7L —LICEEN2HDEET.1ITRT,

EE7 L—LRKUDHEE

BED /) — FTHiL7z7 L —541%, BIHEAINTD2DORRINT—FRXR—RICE LD 5,
B —FBBH L7z 7 —sic&EEN5%ZERZ E LT MAC timestamp 29, AL —
TAYTIATLAPEHMLTORAZHMT I L 8EA6NED, 7L —LRREINT
DOFEBEICARL —T 4 VIV AT AGRADTON S ETICH DIAAN L EDI A LT T
W 57D NICHTEHINTWS Z7ay 712525 MAC timestamp DED 523 1EHET dH
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MAC timestamp NIC NTEM IS 64bit DF A LAY VT
Flags short preamble IZXIGEL T30y, FCS lEHoTWwWihihED7 57
Rate EDOT—=%L—FBEbNT» 50
Channel Frequency EDRBBMEDLIT 50
Channel Type EDRPBER T A EbiTw» 5 0
Antenna Signal ZAS(E 5 DEIEE
Antenna Noise /A X DRI
Antenna EQOT7 VT RRE Mo
dB antenna signal Antenna Signal & Antenna Noise D777
Tx Flags EEDEII L 7202 E 9 D
Data Retries FHIE A%

# 7.1 Radiotap ~v ¥ HNDEH

RE7L—LA EET7L—LA

1024psec I ::

1024pusec I — N

— ACK

— ACK

v

1024psec I

\J

79 FE7L—LEACK 7L —2DXT7Y v

LLEZONDTDTHD.

Atheros @ IEEES02.11 DT NA A R 7 A4 X TdhH % Madwifi T, /—FBEEFLZ7L—
LD Radiotap ~v ZIZEH £ N5 RERZIDIERETIZ 2\, 64bit © MAC timestamp DED
I 10bit 23 7 ) 7 INTARRBIC R > T3, K T7.9IRT XIS, ZE7 L —LI3IA23E
MWD 21D 6T, REEFE7 L —LIERZ231024 <4 7 aPlichizonnTws, 1024 <
A4 7B UNICEBOREMTbN T GEE 2 MURAIICEBORE 7 L -5 5 L H 1
RZ2%, £7, ZoEIZ Madwifi Fifi ORETIZ % {, T4 AR 7L N2 0»TEZ
b ZH MAC timestamp DEAEE 7 L — 4 D Radiotap IZ& T80 & W ) RILSFEAE
LT3, IEEE802.11 MEENI X, CCAICk>TD ) — FBF ¥ 22 ffioTnian s
ERMER LIRS, 7L —La2RETEILIChoTw5, ZOUHIZE~A 7 aboiEED
V7S A LR D 5T 5720, RICARL =T 4 VIV AT L EDRFY 2=
V7T, NIC EOYT7ZNLE AL OS ETiibits, AXV—T4 VIS ATLDRT L —
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Tack

7.10 7 L —AlElEbE

L&A L 2% NIC ICHERE L 2B OMIRIE, ARV =T 4 VIV AT LD HMAITE R0
&, FE7 L — LD MAC timestamp 23N IEMEIC 72 5, FBHEEFTE R0 E W) R4 T
TWwa EHEEI NG,

AWFFETIE, HEE7 L —2LI2& FN S Radiotap ~» ¥ D MAC timestamp D 1E L i % #E
ET27OICIELAESN2=F ¥ XA DT —% 7L —AICi3 Acknowledgement(ACK)
7L —LNREZI NS L) IEEES02.11 7’1 F a v HHJ %5, IEEES02.11 T,
7102 T & HIZ, T=F 7L —LDIEL KA S5 & Short InterFrame Space(SIFS)
DR ZHTTACK 7L — LA DEEDIRE 5. @ SIFS ZMEEre AT ANk ) —&
CkE S, £, 7= 7L —24% ACK 7 L —2OREICH 21X, 207 L — 2500
BN LA A» o BEHT I ERTES, LADS>T, $HT7—F 7L —4
ZREELL — R, ZORE7 L —LORANIFIER TIZ &R w»23, RICZFE L ACK 7L —
L DA EMETSH D 5> ACK 7 L — LA DRGERZ D 6 7 — % 7 L — L DRLER LD E T
25, RILXZRT.

Tdata = Lack — ACK @{f\‘iﬁﬂ%&ﬁ — SIFS (71)

ZDLHITZT—F 7L =08 ACK 7L —2 %G T 2 2 2368705, ACK 7L —A
IZIE T =% 7 L — 25 E ORGSR SRS N Te R, 1024 w4 7 ubofkEz v
AVETERELE, 1DO7A4A Y FIHNICEZYRRLZERE7L -2 ACK 7L — L4030 53
BB I N TERLS RS, 22T, BT12ICRT7ALIY XL E2MHv, BHIBES 7 —
A%BHALTERE7L—0E ACK 7L —20%2XI0MT T 5.

TNI) ZALZEHRT D, HODPLOTA Y FIBICEE 7L —LEZE7L -0 TE
D, 2THE 3fTHTEZENZ N txs & rxs DY A MTHEANT 5. 7 17H T checkdrop() Bd% %
ffio> T txs HICBHIRN &G TN TRl F 2y 7T %, IEEES02.11 DF—% 7L —A4I
A7) XV FINTwL sequence HFBEZENTED, sequence 5 DIKITFZFR S Z
ETBIINND D 2 I v on g, 84TH & 10 fTHOWEET, BLNIKITH3H - 7235561
X, 2OIA Y FTICO0TORET7 L —LDRERLADOHEEZ D, KRDTA ¥ KU
2% 7. BROSehro7gaIci3I o icHiftEzitEd 5. 1217THT, ACK 7L —2D9 %
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: foreach window in windows:
rxs = getRx(window)
txs = getTx(window)

1

2

3

4

5: results =[]
6

7: dropped = checkdrop(txs)
8

9

if dropped:
# this txs are not used for further process
10: continue
11:

12: a = filter(isAck and sentTo(txmitter), rxs)

13: if len(t) == len(a):

14: accurate.extend(zip(t, a))

15: else:

16: # this t are not used for further process
17: continue

£72 RPVVITTLITYRL

ZfE MAC 7 FLADHZD MAC 7 FLADb DI 2K E T, 13f7HT, Bl
T—=%7L—4& ACK 7L — 208 %zHX, AUHAIE, ZRZ0H0»6 1A 1 ITHIBE
2, BER2GAH1F, WNEEFHD, ROTA Y 7 E2ED 2,

ZOT7NLTY RALIZED ACK 7 L —24 L ORI T 2B 2 58 X T80 T E 7k E 7
L—21dX 7.1 25T ACK 7 L — L DZERZD & EMEICGEERA P EH SN G, —H, B
RIEDE - 72385 7 L — S IFBEE S LTI MBI Z b iz o,

BFRINT—9 R—ZADIEK

REE7 L — LR OHEEZKZ 2 &, %/ — FILEERZ B IEH IR E SN R E 7L —
LEZBLIE7V—b2HbE kX EREM 5. JORZESRITHATIE, TERIET 2
GlER I LBAFEROBWICIEA I TH L. 22 TIORZEaMEEN, Hal T #
B — FOBREFRE L RRIN T — 5 R— A% {FRT 5.

RG] 7 — & R—= 2 DFEGITIZ L O RS H 5

B2, &%/ — PP L 72 KREREZELRO 7 7 AN EZ EDL I ICENT 0L VI
BTH 5, BIEORETIE 1 7L — L2 H 7 DICEHD» S TCP ~y ¥ ET2ET 100 N1 F i
AN L TS, CNETOEBRTIEH A7y bORZEZIE LT 2 L, 20
77 ANDY A RIIEC AL P Z2BZS, ZOSR7 7 A VEERY V720 L TINET S
&, M2y P — IR RERINDIRNET I 7L —rondez AL, ey b —2
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DAKDOHMNZERTE L ENDD 5, KX TR, Kz 2y 87— 27 HENIS E
IR & A 7 IR IR IS 010 €, IR R ISR U 7k 32M5 7 — & &2, IRIEIRF AT IC B2
W7 70—F2l5, BHEOA L —YEMiTHIUET—HE G OXRZERT7 7 A4 L OLR
FRTDHETELRMLLEERS, ZO77A—FCTHNEL T2 T IRy FT7—
JERGEICEDT Z EIFTER VD, EHARET O v bV — 7 ORIz R 5 2
TE 5,

B, & — P37 L — 2 OREZERLNfE->7- NIC D7 vy 7 IR SINTEvnEw)
MDD 5. ARS8 Tl Reference Broadcast % fifi - 7 R ZI I FEZ R — 2 ITEHE DX ZGF
7 7 A NORZIAEIZ1T 9. Refernce Broadcast & IFIEMSED 70— F ¥ v 2 MREIC L -
T2 D/ = FPBRELA7 L —LZ2HBEICRZRE 2 5% TH % [59]. MAC 7% &1
£ 0T & R VCIEE DT AR T R E NI 2 AR D 7 ) 7 4 AVASZOHR L, ZER
A2 2l TRARIEZ1T) 2 & TRy F 7 —27 ETHE~A 7 0RO IEME 2R 4]
[ % "JHEIZ 9 5. Reference broadcast DRFUE, REMIKE/ —F L 22D LORE/ —
FRBETHY, Gt 3O LD/, — B EEATER VN TH S, 6 ZETHHL <L
FRIELNVFF ¥ 2N Ay 2%y b7 =7 TlE, ANV—7y FZ2ALIE27DIC1 Ky 7
WICRE D F v 2NV RELHBEAPORE LT, FF ¥ 2 NVETHERAZIT27-0IC
TEZRFAHRC —FPBPEAT 2L TED, BLALEDHAKTF v 2 LIC2DLD
/ — FH37% { Reference Broadcast % il > 7 IRZI[FHILEH T Z 72\,

T2 R ERAMEEIC L > T, RME7 L — L ORERAZIEMICHE L T3, E/, &
WL TEIR T % 72 ® IEEES02.11 25—l i 2 S HiFH Tl EMEE I3 EHTE 5.,
Lo THAIZH 27 L —L0RME EXEIXZIEFARICHRAET 2 EAREL, FEEIZ7L—4
DA RIT o7 ) — FRIOREZE7 L — L G HHEL e 2 2 fii U 72, Z O BEHERFX %2
ICRZIERR 7 7 AV ERIT 2 2 LICkD, 2200/ —FLokl, $ERLERRHRY > 7
2/ L TR — P RIS S N7k MG 7 7 A4 VO RZIF IS IEMEICAT 2 5.

7.3.2 SKEERER

M 7111CRTE 912, 4ODMH ) — P2 THIFEBZIT-> 72, FeALT IR I 7
L— L& EZETHEZE —F, AR ZETE /- F2ERT 22 THSIE 7L —
LDRFERTOREVE=Y ) —FThs, AETRELALFRILEZE/ —FicEAsIh, H
FRDNy 7R — AP EHOE =S 3% CH A HRBIHNTE LI LE2RT. €28/ —
Rl D 7 DICERE L T\ 5,

X 713 ICEHIEE RO 2R T, BND 3OO FIIE» SR E 7L —o8, ZE7L—24
B, pcap KX > TCRINZHGFELEN o7 L =28 TH S, ETOMBTHREL iz
Dol 7 L—08I30ThHD, EMDOREZE ) — FIZEE7 L —2»4 546, ZfE 7 L — L4 2195,
FRDOREZE ) — FIEE 7L — L 417, ZE7 L —L4 188 Zilfk L T3, Eflloe=%/—
FIxZE7 L —24 5431, AloE=% /= FIZZE7 L —24 3651 itk L T\ 3%,

HET N TY) XL 2 L7658, EOREZE/ — Fld 546 o 7 L — & 474 ffI2D5vT
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56400
16050 3600 17100 3600

750

R (1) 10~118  (ENBHRE)

WERRE 3 COSTTEM BA| 1210 * 1200 .OK

56 60 56 56!
ﬁ W 1500
BRLAZN 2
57y 7 171
@ ﬁgh L : ”"Wifm/rw?if i ::M:i“:: r\,/ S L E U1/ EC B B
T —7 T o] — = : : : : R
AT T e (a1 ] ]
QT Il : \
© I [To1at] | [1o1A2] | [101A3] | [107A4 ] Fff‘} Ips | [TopAT | | [102A2] | [102A3] | [102A4] | PSH = }
Al m%w%ZES | BXGXED | RERRZE | BXGXZES fj UPUGN|||| 2| meikze | mewzzs | mewszs | mewzze | %)) OV UP
HV iE ’ T [ ’ ’ ’ o mR )
- fa R\;:I“;[
2 i3 & gﬁiiﬁl)jf
A FRET ST ¥ &
(Y& S / D oel
3 4 . PS (5) @) .
b : g&\nz b2 1S
A 1018 O ebch® 10282] s | Ii
@HV O} wezac MLP . 7%4E,m,,4ammgc;§g
+ q1 4 3©® L \
2 : E g 2600, v
ﬁ Al $-n-%
Ot el 90
§l o T ] N B B VY SR
I 7997
711 FEEREREE
(#TX/ #RX/ #DROP)
00:80:92:3e:18:1c 00:80:92:3e:7d:48
(546/2195/0) (417/788/0)
paired 474 R 16 R|3 Paired 290
not paired 72 not paired 127
R7 &= T T . RO
g ‘m
00:80:92:3e:7d:4a 00:80:92:3a:9a:e8

(0/5431/0) (0/3651/0)

712 GHHIRS R

B2 < ACK 7 L—24 ERNEAT, RERZAZHEE L TW5, HOXEZE/ — Fix 417
290 fTH 5. ERERAVBIEMICE /BB 7L —o 2L U CEH 7 7 A4 VORI [FHH,
Wazfro L, E2ZE/ —Fofi 3273 o 7L — 2 %287, —HE=% /7 — FliF 5904 {i<
H 5,



TR LY ¥ 7 OB R O FE%E

58

00:80:92:3e:18:1c
(474/2195/0)

RI6

shared unique: 253
merged: 474
total: 3273

(55.4%)

00:80:92:3e:7d:48
(290/788/0)

RI3

00:80:92:3e:7d:4a
(0/5431/0)

shared unique: 510
merged : 3178
total: 5904

00:80:92:3a:9a:e8
(0/3651/0)

7.13 EERAIHEE &S AEAR DRTR



B8E

=2 SO

nFkaff

AFZETIE, BBNENALNLZY VT =V AT DT —F T 7 F X ZREL . ENANL
FAPDEDTHE AT LEEET L2007 —F%7 7 F ¥ GO RBUIA L, ZNETIE
ZOHho—FiconT Loz LTI hhrol, ZI2TIE, T IMERL BRI E 20
DRI IO VLT HI 2479 .

AT, 7707 =y avERtEIN A vy —7 2 — AT 3EHI DT OER
JelcoW T 5., ARCTld, T’AlZ 70— ¥ v 2 bRy > 72 %y b7 —72
Dbt s 27 70 —F 2>, TS AT LHNDRA M, W—D%y b7 —27
V74w 7 A0EbYTon, ETRBY 7 BiIcA vV vy ZIClRA%, 225D X
Vo bBH B, F—IL, Vrr7a—ALelFXF Yy AT FLAZfio2 LT X v A Miifg
DHARETH S, Z3UTE D mDNS° DHCP O k) FHET7 7V r—>a vz ZDEFEN
ANFAL ECHAITE 3, BT, TEOFNEMEDZAITTEIG T 5 B o8 T #iPH 2 15 7E
LTI EThs, FEtEoZicind 22012, Vv 7 WEOFHE, REBER, 20
DRI TH D, TS DUEEETT 2 20I12iE, FHER, AEVEE %2y b7—
Vi ERZ ED AR M 2XIA) LIS, Lo T, INoDUBIEZNEBELE TS
TV =y a ICHEZER O CGEATE S Z EBHEE L v,

Bz, REDA ¥ =%y s L7 7V r—y avix, HITP #H\w/ WEB 7 7'V 7 —
avPERICE->TwS, Y= ERZENL T2 WEB 7 7Y F—va ik, 77
V7= avyL LTy ya VEBSHIIEEZIT) 2 LN TH S, Zogh, TN
ANWVERAFDIP 7 FLADBYIDEDLZZEEbBEAA, 77472 FOuKAERIY Y #b %
ZETHREEIC RS R, 2O TV = a vETRIER v Y a VEOREDEE
b TwaEalE, MEz 2y P7— 27 TORBTHRRL TOHICa R FRETFHIEAZ
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