NIVFF YA bRy bU—IEERIZBITS
AR DB HIZBI 9 5%

BUS AR ARG 4 4 B

ERk14 42 H19 H



0=

A=Y FDBERIZEDRBNA I —Fy MGED, ERRER ERABREEOY 7Y
r—a MR LTEE, IHOULEBEOY U r—alid, @l 12 TEREE2B Ik
HDT, A=FXYAPCE->TEFETSL0D. IINFF YA ML > TEIE L ZADREN
Thb.

LU, RIVFFLAMI, XY MU=V 2 ERATHIERZFICE TR, IV—FETHHT
LNV FF YA MRBHE O FaNVRNEETH S, BEMIZIE. LFTO - DONREET S, (1)
SRIVFFEL AN, EEARZHEEL T, ZEFEDLSEROZENORBEREREZH /250,
ZDERERZEZEDDRHEE, (2) TIVFFYAMNT Y M 2EETZIN— Y, FRABAT—
2> TWEN, —EHIZZOREZILETIONNETH 5.

AT, 2O UEMEZRZRRT D720, FikiIIINFFR+ A MEERKEZRRTES Y
AT LERET RELE, BEMIZIE., SIVFFY XTI —TITMAL TWSEKEDI—F
BT HERER. AT—FENEL., Ehzfthil,. BIRT5HZEICXo T, EEREKEKX
RIDBIENTED, AMET., AFBLEIATLE, TAMMYRRY T —=2IZBNWTHE
fliL. ZOEMEEHABTE I ENTE,

F—U—R
1L.IPIINVFF ¥ AB,2. 2y bU—2EM 3. IIVFF ¥ A MEBHE SO )
4. Bl 5. Bl A




0=

Brand new applications ,such as Internet Broadcasting and Distance Learning are now in
fashion as the grow of the Internet and the bandwidth. This kind of applications usually
transmits 1 x multi-users session and so it can say it is effective to use multicast (1 x multi)
rather than unicast (1 x 1) .

However, for network operators , it is hard to operate multicast network because multicast
routing protocols are complicated. It can point out 2 major reasons of multicast routing
difficulties. (1) In multicast, multicast routers constract delivery tree and it’s hard to follow
its delivery tree. (2) Multicast routers have various states and also hard to grasp all of its
states from all routers at a glance.

To overcome these problems, this paper describes countermeasure approach. Definitely,
monitor collects routing information and states from the routers that join multicast group ,
analyzes its information and display it.

And this research applies its system to the Testbed Network and evaluated its perfomance.

In this results , it can gain lots of perfomance.

keyword
1.IPmulticast,2.NetworkManagement,3.Multicast Routing Protocol

4.Delivery Route,5.Delivery Tree
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X 3.2: mtrace Ef7HERH

Mtrace from 192.168.1.1 to 192.168.3.2 via group 224.2.0.1 h
Querying full reverse path...
0 gios4-fxp0.hakoniwa.soi.wide.ad.jp (192.168.3.2)
-1 gios2-fxp0.hakoniwa.soi.wide.ad.jp (192.168.3.1) DVMRP thresh” 1
-2 giosl.hakoniwa.soi.wide.ad.jp (192.168.1.1)
Round trip time 0 ms
Waiting to accumulate statistics... Results after 10 seconds:
Source Response Dest Packet Statistics For 0Only For Traffic
192.168.1.1 192.168.3.2 A1l Multicast Traffic From 192.168.1.1
v __/ rtt 0 ms Lost/Sent = Pct Rate To 224.2.0.1
192.168.1.2
192.168.3.1 gios2-fxp0.hakoniwa.soi.wide.ad. jp
v \__ ttl 1 1 0 pps 0 0 pps
192.168.3.2 192.168.3.2
Receiver Query Source
- /

ERROL S, IIVFEYAPREBINS, INFFYARTIN—TZBML TN 3H5%(E
BNOEEREBZWD ZENTED, LML, Xy bT—I2KORERBZEET S L1
TERV, . MEDORZEBEENS . BETANDRERBDHALHDON SR,

3.2.2 mrouted /Ny —2LSDY =)L
PAIFIZ. mrouted )N —IfED Y —IVUAN T, BREMHTE S Y —=IVIZDWTIRRS,

MultiMON

TTV5—=2aOF AT, IIVFFY ARSI T 4v 220U THENICERTS,
Fm, lAxOEYY a IOV TOREREE TS,

MantaRay

mtrace,mrinfo D NFERZE T 5T 4 HIVICEB T 5. Mbone TDI—FDFREZR DR, [
FEHRDOIFBIEZHNEL TN,
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Mantra(Monitor and Analysis of Traffic in Multicast Routers)
RIWVFFYAPRT T4 IRINFF Y AMN—FOTO RN AvE—V2ERTE Y
ATFLTHS. BEMIZIEZ. MBGP [8,MSDP [9) 7O bV AvtE—I. kv aED

SNVFFYANRTT 40 2EERTE, —HM. —A. —HERBSEAT—NTT—¥%
Rons,

Session and Member Statistics (A1l Monitored Routers) in Last 1 Week

= E
= i fred i -
g 10k ek i :
= H H
o DM e A e e e s -
. 5
= sk g
L

)

=

= 0.0 . e i e =

o Fri sat Sun Mon Tue Wed

B #unique Participants & #Sroups O #active senders

O #Recejuers per Group(x100) [0 #aActive Senders per Group (X100)
Averages—— ddroups: 934 Croup-Size:d
[updated: 01/10/2002,12: 30: 00 PST)

X 3.3: Mantra OFi

Mlisten(Mbone Collection Tool)

RTCP [13] F—Rt vl a7 F I ADAvE—IU 2L T, IINVFFY ARV b
T—IDAIUN— o T ERENEB LU TS, TIV—T O MPOBE OMEHEH .
ax v ariE, INVFFLY ANV —0ORBEICETEHREEONS.

RM(Route Monitor)

DVMRP J—#T. Route Update Ayt —Y2EBEHL T, Zhz —EicEDRITT 5.
LD, Xy M= TREBHIANICE 2RBOLTY MU —08EM. HIBROHEBDRRE
HOREHZERSNS,

3.2.3 BIFY—ILDORRF
AHEI TRV —IVOWEEZE 321 LD S,
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# 3.2: I FF ¥ A V- )VREIRE

Tool F— IR BSR4 BRARRFR] | AT
MantaRay | fl8® Y —)b FSTav IR online GUI
FST4v 7R
Mantra W—% twar historic GUI
online T7 AV
Mlisten TV —vay |y ay historic GUI
REEENS HBZEBEND
Mtrace —% (ke 53 online TFA b
N—%
Mrinfo SNMP IV— 5 DEE oneline | 7+ Ak
N—% online
MultiMon | 7 /U4 —Yay | FST74v08E historic | GUI
W—% online
RM s> > —)b ARSI RS~ historic 7714

RVFFEYARRY FU— I OEMIIE. BEEREHRZERITIHEMARLEERS. TO
BHIZ, Ry bT—JAOREA, BHEOENR - BHEDAR ST, TI—T0OSM - Bz
ERXEX->TELEZNSTH D, £32IXBFEV—INERXYFI—ID—H2EHRTI2HON
ETHb, IhHDOY—NVEFEALTS, Xy = JORMNREELNMERTET, v
U=V ZEOBEEFEICHLU T, BYURNBEZITRARN, BEIEICHLTS 2012,
NSDOY—IVIMAT, INVFF X MRERBHEE YO DOVOBEIERL. Xy bU—0%
ETDETT 4y 7 DEERBRZLETE LI ATLBBELRD, IIVFF LA MV—FiF
—DDAVI—TzAADNONT Y hEZEL., RO A I—TAADSNT Y b ER(E

9%, TOD., RITEHENRERDREBISERKITRD.

¥, NS5O Y—)ViE. mrouted/ DVMRP DAIZHIRL 725 DA% <, BEFERITARD
DD %H S PIM-SM 72 EDOFH LU WREBHIE T b )V LU TEHTERWN, BEDEZ A,

IPv6 DIV FF vy A M Z2XET DI AT LIEELRN,
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FA4EF AMRICEITHIER

AETIE, YINVFFYAIRY T OEMICEAL T, AFETHEH LR ZBRS., 0
FEHRORHZEND ., AHATOHEHRZEEZA T, YVFFYA IR T DOEM2Z
XETDIVATLDRREEITIZD.

4.1 AMEATOIFH=

AHETIE. INVFF+AMRY MU —22FA, #HAL TW DX TRERROERICHE
HU., AT, KERBOBHERX, SINFFYy ARy N —2ERICBEALTHEHL
2RI DONTiR S,

4.1.1 BEEBRBROSH

SIVFFEYA PRy T —VHEA LEETH S EAMAETEA 2. BERBITIIATOL S
RN D5

o I=F v A MEBHIET O NIV TR, BN — IR URBERMEKR I NS, LHL.
RIVFF¥ARRY bT—I TR, EORBHETO NIV ZRNESEES, &V—F
TIRELZLIREBBIMER S N, BOAREE D RRD,

e XY MU= ROT—DBLET TR, FN—TIZBM - @R T2 A N—I12X D,
BRI NEEICEIL T 5. £ &I, PIM-SM OBATIX. #IHIRETIX. RP 2
EDEHRAAROHEZLEEZN., FFT7 v IRH5HEZEZ 56, EAETEEARIC
ZBLTELENSRENRDH D, EEROEENELTS L., YREERBEDEINT S,

o YWIIVFFYABRTIE, W—FTNTy FBRERINT, HBORBNEKEIND, O &
DOIVFF v A N v b OEGERBIER Y b T —IVNOERORER LIRS, T
B, BEHENRNER LS.

o HEREZERTHIREHE IO FaNEHNWESS. HOMBEIZXD, F—ORKICE
BWLENS T 4w 70 EESI N, HEHE2EKICHBELTLESEANH S, LML, Xv
U= JEGTOBRBE T, RSB ERETLDREIANETH S, EFEWIIINFF+ R
M OEEREREZERL THE, LAARORZEEL TEBLERDH S,

41.2 IINVFF+v ARV NI —VERICEATSEES

RIVFE YA INT Y FORERZ. RIVFF v X MERBEBE O F2VICKD, Xy bhU—
JHITERE NIERERDR > T RbNS, €I T, APFETE. IIVFFYAbXyE
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J—J@&MAT, 7TU—Yal, IVFFXYAMN—TFOHBRELD, Nrv MEE%
ITHRBKICHEEHTS, 7SV —ay, IVFFYARMIN—TE2EHLTATS, JIVF
FYAMNT Y ERZETERL B EFORBENEEZ GG, BYICHEZRRA, MkTZ
R, EERREZEETSZ LD, BEORR, IIVFFY ARy M-V OER%i#
YTz %,

V=T, IVFEXYANNTY F2ERBD ALY —T 2 A ANSERICERT S, TDE
B, BHTINRIIER LS, £, BEARIRY Y=V 2KICE > TBRINSD T,
EHITHIXRY NIV 2EHTINEND S,

4.2 PRATLADERE

FREBEZREZIT, AMETIE. UFTOHEBZHALZIATLREL, IIVFF¥ A b
2RI —ZICBNTHERBZEHTESLIICTS, UFIC, R THHEEZDHEZ
w3,

o BIEAZBEA

o Xy MU= O—TENEHRE R

o BLIAAR 2 RINFER

o % <ORBHIE T O & 2)VITHIE U 2 A7 B 0 281

4.2.1 BEEARZEHRENL

INVFFYARN—FILD., ESNDEEARZHELT D, KERZ, Xy bT—I2k
TED, N—FITXOBRENZDT, BELTWEIRY FT— VDB EAZEZHEL ., i
BEARDOERZDODN VR KHRTD. ZHICKD, XY FIT—IEETINFF Y AN Y
FREZETHNTNBED, TN TRNNBLETLH I LEZAREET S,

4.2.2 Ry bIT—00O—THEEE

RVFFY ARy bT—=I TR, H2)N—FBFKDO—HOBEBRMS T TR, Xy bTU—
JDIREBIRS T, RBHEDOARGZRRAITZ I LI TERN, TI T, APETE. XV
FI—=PJHNHDITXRTORIVFF YA MV—F2EHTS. b5T 4 VORIV — & TR
ZOLY MUBNERSNTHD TEHESIN, T2 P UMNHKT S ERESINE RS, £I T,
AHFETIE, Xy TR —FOREBEREZEHRT 2.

4.2.3 BEEARZERRIIRTR

BlEARZERLL . REREBRZERL . ZORERBRZERZIWND X SITTSH, BER
DEBZWD ZET, RVFFYALMNTT 4y I OEERL, FILZIWUL I ENTES, X
7o\ BEEARZ RS HREBHE T 0 b VOBER S TNT, £EAT O R )VEOBHEL T
LNEHRTED.
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" Router e
J i
®
\L ——¢
\ V

®

—_ \
> ||
BLisRDEE

B 4.1: FCERREEDEEZ KR

M 4113, #BELITDIATFALT, BEERZRRIITERTIMBZRL TVWS, BlEKREZR
RINCERIND E, BREBHE ORIV, BMTEAN—TREDEZIDINFF¥ AL
IV R — BRI E > TRERERZHAETEZENTE S,

4.2.4 ZL<OBB®REEHTOL IVICHIEUARBZEEDRIR

JINVFF v A MRBHE T O N 2V OREAEEIZER L., IPv4,IPv6 DT, £DIIVF
F v A MEEHIETO S DOV UZER - BAZXE T ATLARRETS. £, #H
Lo balic U THWAES, TO70 b VHDED a—)V2BINTESVATLE
FEHTS, Tk, BATFTAIRNBIEEZHA . *v MY —2EHEFIERICE
KRUCIATLAERATAZENTE, IVFFY ARy N —VOEHRIX M 2K TE
%,

4.3 RATALDHEE
AMATIRETEIATLOEREEZLUTICE LD S,
o INVFFYAMNTI T4V VORI EHRTES
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— B EANEREINTND 2D, BEROEEZEEL., SIVFEFY AT T 400
DL EHETEZ D,

HIVFF v A MREBHEOBE. 25 NICREZFMTE 2

—RNVFFEY A MNV—FOMER ST O N DV OFRNIIV— FTER I NS ELEAR
DOEEICER T2 LK VR TE D, FERIICEREARDERBZLET S I LITKD,
F v bU—JNORKHETO R Va5 iC, FROMEEZERTES. £k, HH
T2XYFI—ITOD, HEIIVFF v X MREBHEOBEZ LBRGE ST 2 Z LA TES,

WHHBRIIVFF Y A MNERSATLAZHEETS

—-IPv6 DFEER ST, BIE, IETF Thalam S 21TV S SSM(Source Specific Multicast) [14]
rEFLWTO NV, £2% <ORBHETO N DVREEL 2%y hT— I THEH
ITHIENTES,

18



FE5EF RATADRHEE

AIATLTIE, RIVFEFYAIRY M —JRZBFIHEROBEZLEL. XIVFF R
Ty FORERRERRT D, ZHTXKD, Xy bT—VBEER, INVFFLAM—
HDRE . BEOHERCRNETDHIENTES, AETIE, YATFTLDHEHIDNWTERS,

5.1 HETEE

AIATLRREEHEIET O b DOVICK OESNZELEROBEZEEL . IIVFF v A B
Ty ORI ERRT D, TDOHIT, UTORENLETH S,

[ ] )l/‘—‘ 5@%%&&%
o BLAKEREDFKR
o FTH L 7z Bl iR B X DB BE

5.2 JRATAWER

EIATFLIKD, N—FOEHENEL ., RRERREZRRL . ML ZilRERx 2
BHTHEDIC. UTOED a—IVBIBETHBEEZD. INHOEVa—IV2EN, J—
FNEEHZDEEL . BARRRRE AR T S,

o JI—IHNERHERNEED 2 )
o MR T —FINR—ZAEY 2 —)
o MIERBEREY 2—)

X, BEVaIVETR ORI AvEe—U%, BEAYE—TETS, BEAVE—
VIRKD, BEZa—IVDNTA—FZREREBELED. UTOHTHEES 2a—VOXKGE 2D,

53 BEAvE—D

— FNEEBRINEED 2—)UE, FIRELOMRTAVE-—V22EITEHIETELD. IV
FF ¥ A BIV—FYABOBEROWEEZTTRD. T, N—FNEERNEED 2—IWE. BH
Avt—T2fNn, WELET —FZEERET —IXN—ZAEY 2 —VTEET 2.
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5.3.1 @HAvE—

MP/AYE—TDTA—I v 2, K511RT, MFAvE—JR A TLARBRIC, JV—
HNEBERINEED 2 —IINTERFINS, MF A=, V—IYNBERNEES 22—
NG A—FE#EETB, I—FAFRBERIEETY 2—IUT. INT A—=FIZHN, V—FDE
e\, BRENGOEGH. BHAvE—U%EETS.

Octet 1 Octet 2 Octet 3 Octet 4
P PP e P PP sfaf [ ]]]]®
Administration Number Router ID
Routing Type ‘ Monitor Interval ’ H#

Source Address

Group Address

K 5.1: R Avt—

BHHEF (Administrator Number)
—BERE BT DDES

J— % ID(Router ID)
—ER T2 — yO@HNES

W—F 1> 517 (Routing Type)
—BHITEIRINFEXY AN —TFT 4T —F > O/,

A > #—/\)V (Monitor Interval)
—I—F Z R 9 5 ik

SINVFF v A MEETLT B LA (Source Address)
—NVFFYANZRERBIERAMDIP YRV A, EZEXTYRLVA &I, BERITBHI—
A DFEHEER D Source Address DL MU ZT,

JIWV—T7 RV A (Group Address)
—BHITEIINTFF YA MEBRDOIIN—T TR R

5.3.2 BEHFiAVE—D

N— FHEEBNEEY 2 —)WEMP Avt—IIC &k DIV—FOER 2TV, REOELN
HoGE. BHAVE—URERFB TS, BHAVE—UBRERRERETY 22— INTEREL.
BUERERZREY 2 —INIZNITHEN., EERRMZH#E . IEERRMNEZEET S, K521
HHAE—ONT Y b7 44— v FERT,
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Octet 1 Octet 2 Octet 3 Octet 4
L) s e [ [ fsfaf [ [[][[[sf[a[[[]]]]s
Administration Number Router ID

Router State ‘ Sending interface number ‘ #

Receiving Interface Address

Sending Interface Address

B 5.2: BH Ay E—D

o BHE S (Administrator Number)
— RN EE TS 2D DES

e JI'— % ID(Router ID)
—BHRAVE—TRESTERIN—FEHINT H-DDES

e A5 — %A (Router State)
—IINVFFXABRN—FDRE, BBHIE1 T, IVFFYAMN—FT 4T F—FEKZ
BENRDOFHBE. 08785, £/2, RP ERESTVWBEA. 2, DR EESTVWSEAIZ

3&RT,
(Register AvE—TZZELTWEHA. RPOI—FLT 5B, Register Avk—T%
EEN—%%ZDR &9 5%, )

o A2 =T AAY KL A (Receiving Interface Address)
—NVFFYAINTY b BZELEAI—T (R

o EfFA2H—T A A (Sending Interface Address number)
—SNVFFYAMN—FBNTr Y b2HETDE A T—T A AE,

o EfFAH—T A AT R LA (Sending Interface Address)
—SNVFFYAINTY RZEREL TN A Y—T21ADT7RLVAUZXR,

BEHAE—DICK D, BEERRT —IN—ATEELTNVWS, I—FORBNEEIND,

54 I—F7ABBERNEES 12—V

AHT, —IYABERNEED 22— VOREHI DN TR S, JV— FAIEHRINEED 21—
IWOBREEL T, UTOBHDHDH B,

o INFFr+AMIN—FDEH
o BUIEREIET — FNX—AND )V — FTEHR DA

Do THMZBR RS,
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5.4.1 TIVFF+AMNI—FDER
BBEBRNETY 2a— VI FFY AN —INS U TOE#REZEHT S,

o YIVFF ¥ A MV— DRI IEH
o N—F 4T F—FDIRE

e PIM-SM NERTE R

RIVFF v+ AR — Y DEBRIEHR

EIATFLTR. W—YORBRTIIN—TT7RUVALERELT L AZ2F—ELTRE
A —T AR, EEAI—T A AEHANDS, BERBZRBIZIE. RIVFFL A BN
TybDREALI—TAATRVA, BBAVI—Tz (AT RV AZERETS, I
X0, REE,. VIV—TBHMESNDRETEER, T —TEHIHES NS HARDEEAD
MEZILET .

V=T 4 I F—FDIREE

W—F 4 TF—FEUREEHLTNERNE, JIVFEY A MYy MIEEI RN, 2
T I—F 4 TF—F2NEEL TWEN S ENSBEEZTIECHKATLI-DIC. BEE
HMRICHEELIZINN—F T, =T 4T TF—FVREILLLTVWEHE, B Xvt—%20,
Bl ERTRICH S S,

PIM-SM RERIEER

AFETIL. PIM Register A vtE—YDiNEERRTS. BFENICIE. PIM-SM)L—%®
PIBIE#RZ 1S L. Register Avb—T %2R [ ZELTVWE M Y—Tz1ADIP YR LA
ZHRET S, Register Avt—T&d, YIVFF+ A MEEHFICERTSIN—% (DR) Y
NVFFY AT Y2 RPETAZFYANTHTVIUEL TEETEAvE—TTH S,
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5.3: PIM-SM T® Register A vt— DH]

5.3 X Register A vE—YOWMNDHTH 2. KHIERIVFF v X ENNT v FDFNER
T, RBRII DR N5 RP AR I 15 Register Avt—T2EKT 5,

PIM-SM TliZ. PIM Register A wt—Y221=F v A M TERELTVWED T, IIVFFv A
XSy B OEERREZBRLUZZ T TER Y RO =2 ETORIVFF ¥ X SNT Y b DKk
RS, BEHE IO NVOMEETEZET I EIETERN, PIM Register A wt—I1C
X0, A=F YA PMTHTRIULIND I FF LA My FHEEMITIT. YIVFFr R
IXT Y R THB, RIIVFFr A DR EREZ TRTHIET L2011, Register A vtz—
PORBBILETILEND S,

5.4.2 IR&EARE

AH T, N—FYABERIEE D 2 — IV PMERINE T B HEE2BRD,

FERFIET, BTN —FEEviar (UNV—TT7RLR), BHES. Vh—FT 1>
TTF—8 RREDNIA—FZIBET D, FHEMNMEELZ/NT A—-FZ, K510 F7 v
T A=Y hOMFAvE—VICHORAEND, IIVFF YA M—FONERHERINEED 21—
WICEREL., I AvEe—TY2ERETS. K541, IVFFERYAMRYFT—ITHEIN—F
AT AV E—IRREINTVIRTEZRY. @R AvE—I, BHITORBHEE X1
YDIRTOIN—FITHL TEHEEEIND, V—FNEERNEED 22—V T, 20Mma
AvE—YVONELD, N—FEEHITELIITES.
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Send order message to all the router

5.4: YATLBEZD 1

MR eI — FNBERNEEY 2—)Vd, BRRZEWNICEREL., lfe3nkl
FFE YA MEBRROLY FU—2EHNICRET D, €I T, I—FNBERNEED 2—-)
vy alORBICELRS > HE DA, IERET —IN—ZAET a—)VicH#EL ., B
MAVE—V2RET 5.

5.5 BEERT—IN—RETa1-)l

REEHRT—IR—ZAEY a—VRUTOZDDF—FIR—ADERZITI. N—FNED
BEH Ay tE—IF, REERBRT — YN—ZXEY 2 — )V ORBEHRT — FyXN—RIZEE I N,
V— FREBERPVENEIND . Tz, DN BOERERE BUNIALERERE M T — ¥ X — R [T S
h%’o

o REHHEEHT —FN—2R
— BT DRE RS G

o FLAREMMT— FN—2A
— BERITH N AR R

BRI, YATFLAZERICBT DEERERT — FN—ZEY 2 — IV OBBZRT.
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X 5.5: BliERRE T — Y R—AET 2a—)b

Router 1D=1

I s
Router [0=2
=I ]
Router ID=4
EIEIEET — -2
TEEST _.EE

n

=]
B
o
ra

o |
HE
it
iy
[}

Bl g BT — -2

5.5.1 RBRERE®RT—I—X

REERT —IN—RIiZ,. BEITIIN—FOBRFHORBERNILHEINDS . REERE
. REAIY—TzAATRLVRAERZEBEAL -T2 AATRLVATH S, & —FTEH
Tyl a ORBICEEND >72856, V— YHBERINETS a—IVREHF AvE—
ZRETD, BRI AVE—VIKD, T—IR—AORBERNEH IND, BEEHRT—5
N—RF, BFA V-V OBHEFEZEZHN, XU T5ID 2/HDIIN—FDREE. ZIEDO1Y
H—T 2 AATRVAREETS, T—FIR—RITE, &)V—F DEFH ORBEHRDHNEE
95,

5.5.2 BERBRRT—IN—X

REBE T — IN—2ADFEHREHNT, BURREBNERED 21— VAR AR 2 <. B
BT — Y XN—A TR, EERBRNVEERSTEHEINTVD., RERERT —FN—
AREKY, FHFIERRSZEEISHILT, EERBNZHETEZ .

BHA V-V RBERT —IN—ACREEIND L, TORITH <ELEREBNICT 57
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ZNTS, 737N ToNREERBRRIT., MERICEAEDD > E2BKT D FIHE
. BRREBNT—IN—RIMO 5N, TS TRETENEERBRIZWS Z T, B
BARDEREZWD ZENTES,

5.6 BEBRBRIRRE 1
AT, BERBERETY 2a—IVOXRIZTONTIERS,

5.6.1 RTHAR
BEREREREY 2a—VTIEIUTOBDEERT S,
o WIVFF ¥ A MV—FDORBEDER
e PIM-SM WffE#HRDFE~R
o V—F 42T F—FEDIRE
o EFZY

RIVFF ¥ AN I =5 DR

ZTORIVFF v A MERFHIHE Ok 2)Vid. RPF(Reverse Path Forwarding) Fxv 2712
KO0, BONTLKEVINFFRYAMNT Y FZEETEINEINERET S, YIVFF LA b
Ny RIV—=FZRnieEit. V—F387 v bO RPF Fxv %17 5. RPF Fxv 7T
KO, INVFEYAMERERLY P —DRZEAI—TzAABEDLY FNUDREE A F—
T ARZRBZERFREENS, ZHIZKD, XRYBMT—=INTRIVFF Y AMNT Y bR
W—TINTEZEINDDER<,

W—FTINVFEYA T Y F2ERTIHE, SIVFEYAMMI Y IERETE 1
F—T 2 ARZOEDERN, RETHAI—T A RIERERD, AP AFTLTE, —
FDHREZ Thfy ] THIZLL, RETEH AP F—T M RAEREEBEITBZ I I—T (A%
TREL TRRT%. ZHIZKD, EERREREMT S, KA BTy EAZEINS 1
EI—TzAADEE. IV—FDAZIRLTHE 0. Ny EBRREINLHEI—Fh5
NRZEHET.

PIM-SM DA IFRDERT

PIM-SM ®DJ)V—# K U Register AvbE—TJZ2EE - ZELTNWEA -T2 1ADT KL
A2 L. PIM Register A vt—T 0N e, IIVFF+ A RNy hOlEE EFRRIC, TR
Hll TERT S, £/, Register AvE—IYZREEL TNWSHI—F% DR EXRT 5. Register
AvtE—TVZZELTVWEI—FIIRP EERT S,
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=T 4 T F—FEDIREE

NW—F 4T TF—ENEBICEH L TWEINERTIED, BHLTWA IV —F 1425
F—EVNEHL TWRVWEADA, " down” ERRT D,

&l

BCRRRRS KR E Y 21— VAR RR S X 2 MERR T B RFXI 2 BL AR ICE & 28, Hiz, EEE,
AR R 2 R U i3RI h, BRAZORZZF—ICL T, IERBRZWS Z &
TE%.

5.6.2 ERAE

BlERRIR R R E D a— IV DFERFEDORGHIDONTHER S, L FOEEDFRRGFEDRSHT
DNTiER3,

o FROT—DER

o BIRAVHI—T AR

o RERFNTHER

o FLAKERE DB ZPIHEICFR

FARAZS—DRT

EIAFLTR, Xy bT—27 bROTVREBHNCEERLRN. HE5NCHDRY FT—F
FROVHIZEZS5N2BDETS, EX 5N MROJRICH U TERIEREZH AL,

RRAVI—T AR

ARk S N7 BLERERR I WEB > ¥ — 7 21 A5 CGI(Common Gateway Interface) &
DY VEATESDZLICT D, Xk, BEEARBRIIEHERES, BAFCKVBERTSZIENT
E5,

FFRIIRT

;57 4y 7 ORERBRZRRINCEKRTDIERZED, XY FT—IHOIINFF ¥ A
Ty FOWHNERRT D, —EHRT, YIVFFY A TN —TOREAZERT S, &
RYBER, KRIZ2EHEAD,

X DERBDRT

—ERFE CTERERBZRRL GG, BRBBOMMERINS. TOHE. EEARROZE
BZIEEWICZELDRIRETH D, AT AT LTIEER A v —TARERIT, BLAREREE
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RT—IN—ARTITERETHHEEZ DT . 75T NRE SN ERERITER Y b
T—INDIV— I THRESNLREBPEE L ZHEGORTH D, 75T DRE S NI AR
MzER5 &, BERBOEEBERLEDZENTES, FRBHETO N VOBE, ZEH
DB - BER 2D THER, RiETHIENTE S,

5.7 XEtDELED

AT, AETRRNERGZHLED D,
EIATLTEBATEIHDEUTICEED S,

o YIVFF v A MEHEK

o PIM-SM P& i

o XIVFFYAMV—FT 42T TF—E>DEH
EIZAFLT, TRUTOSEERBEHICIIUTOERNH S,

o IIINFEFYAMNT Y hEEE. ZELTVWS M2 —T (A
e Register A vE—T DN

e DR,RP Df7i&

o KXY

HONCHFAROPHRBEASGNLBDZEMN TS, BERERRIE. EHRICHiE S N,
WEB 12 =T = AAMNSKERINCUS ZENTED, Tz, BERYMY—IT, RIVF
F YA TN —T ORBITEAN D > 7258 DELERER DA ZRRFNCWS Z LB TEX 2,
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F6E

6.1 =

EIATFALE PCIV—F ETEEZITR . FEIE, IPv6 DIIVFF XA MV—F 1
TTF—E iHIn L EEEDHETT o k. Xe2EOTTOT I LIF. N— &, BEERRER

4

AT LADRE

=) iZahihd, VATLAOBMEERE 6.2 1IIRT,

£ 6.1: ZHHE
pAsUA NN MR BETHII FALBREE
BLERRER 2R
mdraw RREHRT — IRN—Z H—N FreeBSD4.3Release
JV— Y
mlog BEH Awb—T%E V—% NetBSD1.5.2Release

6.2 BEAVE—PDEHE

mdraw [ZEET S &, mlog KM/ AVtE—T2EETS. mlog ld mdraw NS DWMH A
T—UENTA—FELU T, BEZBIET 5. mlog I3V —FDONBERICEREND > 5.
BH A vtE—T% mdraw ITH LU TERBT 5.

IFIZ, M Avt—, BHAvE—V0REERRT,
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X 6.1: iy A vt— ISR
4 I

struct morder {

u_short num;

u_short router_id;
u_char mrouter_type;
u_short interval;
struct in6_addr source;
struct in6_addr group;

};

#define PIM6SD Ox11
#define PIM6DD 0x12

- /

BiEhOERIT, K51 TRLE. @BLAEYZOR, V—FT 42 FT7—EOfEEET,

B 6.2: HH A vE— UGk
e N
struct mupdateq{

u_short num;

u_shot router_id;
u_char mstate;

u_short outnum;

struct in6_addr in;
struct in6_addr out[1];
};

#define DEAD O
#define NORMAL 1
#define RP 2
#define DR 3

J

BEAROERIL. M52 TRUE. EBLAEYZOIEZ. V—YOBREDRRERT., V—F 4
TR VREEL TWARWER., BEH Ay t—IC DEAD 2H T 5., #@EICEEL T
whiX, NORMAL 295, £/, PIM-SM TREREZ72->TB0, I—FH»N DR,
RP IR o582, BH AV E—IIC DR, RP 2T 5,
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6.3 mlog

mlog &, mdraw DNBREEINEMBHAVE—JIREN., FNV—T 7R L ADRKEED, <
NWFFXEYARN—FT 4T F—F D70 A2EHTS, BEBEENEDLSEBEAR. 7Otk
AIZBRENRELEBA. mdraw TEH AvE—TC 2 EET S,

6.3.1 EHHE

FIHEDN mdraw ZEH TS EICK 0. JV—FD inetd ITBEHFINTND mlog ITAXR Y
v avEED, mlogld. inetd F—EFOF I LANSHURHEINS,

mlog I& mdraw NS5 ZIFW > AvE—T B NTA—F—E LT, T—E>FO0kREL
T. BESINEZEY a oK. IIVFFXYAN—FT 42778027070t A%E
95,

6.3.2 TILFF+AMRBROER
BSD Unix TIIAF DL 5B IINFF v A MEBENERINS,

~
Virtual Interface Table
Vif Thresh Limit Local-Address Remote-Address  Pkt_in Pkt_out
0 1 0 192.168.3.1 0 0
1 1 0 192.168.1.2 0 0
Multicast Forwarding Cache is empty
IPv6 Multicast Interface Table
Mif Rate  PhyIF Pkts-In Pkts-0Out
0 0 fxp0 0 371
1 0 fxp1l 372 0
3 0 reg0 0 286
IPv6 Multicast Forwarding Cache
Origin Group Packets Waits In-Mif Out-Mifs
3ffe:501:100c:b001::1000 ££05::1 371 0 1 03 D

X 6.3: BSD Unix DIV FF ¥ A MREEE

AHFETIE. V—FDH— RNV OREIE®Z netstat AV R X VBB TS, kD,
FTARTOVINTFF Y A MREBHE SO b 2)VICH L THEARERS AT AZEEL -,
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6.3.3 PIM-SM AZBIFROEE Ak

PIM-SM W& & LU T, Register Avt—T&%EE - ZETEH A Y—T A AEWRT
%, A ATALTIE. pimbsd ICHHEHRZ G I 2B ZBML /=, pimé6sd IZ SIGUSR2 %
%% &, Register Avt—T%Z#EE - ZELTVWE A Y—T2 M ADT RV AZERTSH X
SITU7z, H6.42BML =B TH S,

B 6.4: dump_reg BE¥X

void dump_reg(fp)

FILE *fp;

{

vifi_t vifi;

register struct uvif *v;

struct phaddr *pa;

char *cp;

for(vifi=0,v=uvifs;vifi< numbifs; ++vifi,++v)

{

for(pa=v->uv_addrs;pa;pa=pa->pa_next)

{

if (v->uv_flags & MIFF_REGISTER){
inet_ntop(AF_INET6,&pa->pa_addr.sin6_addr,cp,INET6_ADDRSTRLEN) ;
fprintf (fp,"%s",cp);

}

}

}

fclose(£fp);

}
- /

RS uvif 13, pim6sd DEETIX, KREA D ¥—T A ADEHRZE VX MEETRFL T
%, £7=. & phaddr 13, BB A2 Y —T A ADERE U MEETREEL TV,
Register A wbt—UZ2REEFEIT,. ZBELTVWSE M2 ¥—T7 1A TI&. MIFF_REGISTER
TIS5TMETEND, W—FTERINTVEETORB A Y—T A ADEHRY X b2
L. ZOHTMIFF_REGISTER 757 NEoTNE A =Tz A ADYEMT R L X%
MIBIREKR T D, ZHUTL D, Register Avb—T%%EE,. FEEIZELTVWS A F—TxA
AZADYRVAZRIGT 5,

mlog Tl&. YIVFFXY AT Y FOIEENRA L Y—T 2 A AN reg 12— T 1R
BoTWESES. pim6sd ITT T FIVUSR2 232D, reg 1 ¥ — T A ADYEMIRT R L X
295,
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6.4 mdraw

mdraw {3, WA A E—TDREE, KEARBRZER, EHFAvE—-TJ0%E, ERLE
PR R DEE 217125,

6.4.1 mdraw E&EH{E

ARVRSAUMNEEBEINS., BHTSE, RET7 INVEHD. RET 7 (VDT —F
ZH 5.1 OREEKICHE-> T, BN —FITMFTAVE—TV2REETS. DB BTotRiddEE
SNHRETERERBHEH <, F7OBRAR., V—INS0EH AvE—TJ%FD, V—F
DOEH A -V 2R ELELEEG, BHERSTEHINTVWSET—F 77 (VOWT, JI—
5 ID THESINI— FYORBEREZEH 5. TORBEHREZLEIC. 5X5hkbR0O
UHINZ, ECARER 2 E ERAD.

6.4.2 BMEZ77AIN
RET 7 AIVITIE, BATF#E6.2,K6.4.2 DX S5,

£6.2: RET 7 MIVICBHERIEH

E Ik
rROY—KX
BRI R ETHT ALY
TW—FTT7RVA
REIETLTRL R
N—FEERTHAL Y=
WN—F 4T 5—E
N—%5%

D )b— F L R
A —TzAATRL A
A —T A XD ERE
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id=100

drawing /usr/home/takeshi/public_html/hoge.png
save /usr/home/takeshi/public_html/new

group ££f05::1

source 3ffe:501:100c:b006::1

interval 20

mrouter pim6sd

router,R3,306,236
3ffe:501:100c:b003::2,303,257
3ffe:501:100c:b002::2,303,215

router,R1,97,141
3f£fe:501:100c:b002::1,103,163
3ffe:501:100c:b001::1,105,121

router,R2,303,139
3ffe:501:100c:b003::1,303,164
3ffe:501:100c:b001::1,299,118

X 6.5: EBROFRE T 7 1)

6.4.3 EEZRBRREZS1—IDOERE

LR E R, RET 7 AINVTHEINEZ RO —MIZHL T, FEAAETRED. ?
WFFX ANy FOFNT., FOKAITH <. BWEKHIL. Register A vE—T DN %
BEWd %, ZEL. Register AvtE—IIIA=F XY AR THED T, AT AT L TIEHREE
FTEHERLARN, Register AvE—JZREBLTNEMY—T (A, ZELTNVWS 1Y
F—T A ADHERFEIALT S, M643DLKIC,. RET 7 IV IEHEIMEZAIY—T
AADREEE., V=D EEZ L TRAIZE L, ZEOLS. 1V ¥—Tx 1 ADME
BE0. —FDOHLNENNKHEERRT S, ZEOLH. 10— T 1ADEEKLD.
IV—ZOHLIZN > TREZE L,
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|
T

|

. EE B IF)
mE ik HEE

WS 17 TV gd-1.84 I 14T Y [16] 2RI L. AP AFATE, gd T47 5
UEBALT, 5X5NE MROVRICYIVFF v A Ml— Y Ofiis B,

6.44 RRAVI—T T AADREE

WEB ® CGIZ@EL T, BEICHELZH, 5N Ry b T — 2 DOEERDEBEZRL
Mz ZENTES, IMERBRIT, BHEES, BOSUTICRETEREINTWS, FIHHERZ
FIEHBSEZHEEL. Aty a  ORERERMEZIEET S, £, K66IZHDLD
IZ, 7from” &7to” OIEBICKHIHEHZIEE TSI E T, KAEBEEL TEERKE RS2 &N
TE%., ¥, XY MU= JNOEERRICEIEN D > 58 DA DR EREHZMS Z &N
T&E 5.

topology draw selection

Please select topology drawing time range:

from

25:15:52:21 &
25:15:52:44
25:15:53:6

25:15:53:20
26155351 =

to

25155221 &
25:15:52:44
25:15:5%6

25:1553.20
25165361 =

Please input the scale values(l**lOU)%l_

send

All topology drawing show

X 6.6: RIRAHA—TxAA1
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B6.71%, BIEARDEEZRLZWEBR—ITHD, XY FT—FJAT, BEINEIIV
FE YA TN —T ORBBED > BB DA DEERBHERRL TNS, AT ZATLTHE,
WEBARX—YZ AU TRTWLSZIET, IERBOEEBZRRINCAS ZENTED, NI
X0, BERINCEREARDE. XIVFF YA TN —T O, IIVFF v X MRERHIE T O
FINVOENEZHERT DI ENTES,

topology show

number=1,time=2b:15:52:41
Fri Jan U8 1bihitiad LHRIY Snd
sondinetd not cxists

[ ] _:RE

R1

R3

]
r
’

Rev

WO Nl Rrece far (110

number=2,time=2b:15:52:44

Fri Jon to Lngnmedn vef J Snd
v
sond packet nunbcr:15
| v L

6.7 RARAI—TAR2
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BTE AT ADFHIM

AETE, AT AT LOHREENEZTT/R S, T A MRy R LT ok, EELEI AT
L& TA MRy b ETH#EiZITY, SATLOENEZRNRS, £, BELETAMRYE
DFAICDONTHIRRS,

7.1 FHEIRIE
71.1 RYBMIT—IKRIE

PCZIN—FELT. UFOMRAOPORY M=V 2EBELE, ZOLET, AZAFTLD
A R R Aoy

Shd
| pIEES T

Ej ~ Cj ) #Rul2
[::]m

ESINE
Rov el

7.1: ERbROY—K
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K71 EBRERYII—ITELAEDETE

TR v b1 | 3fe:501:100c:b001:: /64
Sender 3ffe:501:100¢:b001::1000
R1(fxpl) 3ffe:501:100¢:b001::1
R2(fxpl) 3ffe:501:100¢:b001::2
PTx w2 | 3ffe:501:100¢:H002:: /64
R1(fxp0) 3ffe:501:100c:b002::1
R3(fxpl) 3ffe:501:100¢:b002::2
PTx w3 | 3ffe:501:100¢:H003:: /64
Receiver 3ffe:501:100¢:b003::3
R2(fxp0) 3fe:501:100c:b003::1
R3(fxp0) 3ffe:501:100¢:b003::2

ZDFRY N IT—=ZBUTDXIICEEIL =,
o IIVFF+AMDRERBHEEZEENTNTN DT IOELET S,
o IPv6 D3y b —2U T, I=F ¥ A M3 Ripng TREEHHZTT S,

o RIEH, REEVMET YT Xy b U— 2RO N — FHAHET DT O —F F v 2
FHO YUY I THS,

e PIM-SM TV FF v A FREBHEHZIT S,
CDEOIBRBEAETA XY N — VREZEBEL-HEAZERS,

o ZEFENHFETHY TRy 3. EEENGFETSI T TRy F1IEEDBIZ. JOo—F+y
ANRBRYRT—=ITHO., “DOINFFYAMN—INEET S, Tu—RFy
AR R Y FU— TR, BEENELESDIN—INNTY FEZEL., £ETHOD
NERGIHRITE RN, BEBHE O 2VZK D, DRBREINT., ThZEFhoYy
Ty M TEE. ZETIN—IBRRED, EE5DN—IRINFF¥ A INT Y b
BREG, FEEZELTVWIONEAT AT LI DEERBEERZRTSHIEICED, &
VAT LDKREOIIER KR T S,

o AMFETIE. BFEORBHH O aNETIIHL T, IINVFF vy A MV—F LOR %
R ZERRT DM, FIC PIM-SM DJ)V— 2 LTI, Register Avt—I DlnEdH R
NGB, ZOED., IIVFF+ A MERHEIOMa)VE LT, IPv6 @ LD, PIM-SM
AL,

o IPv6 DY NI =D TAEAIATLADEMRIZFEM T S 7-0EL -,

7.1.2 VYI7bhDUITRIE
277257012, TAMY MNTCEEOY 727 2ERHLE. 2hE, £T721TRT,
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#£7.2: V78 7IRE

W—=ZF RV —=F A T AT A NetBSD1.5.2 release
A=FYAMN—F 42TV T UL ripngd(zebra-0.92a)
SINVFFYANN—F 42TV T2y pim6sd-20010602a(NetBSD package)
VAT LIRS FreeBSD 4.3release

DNS H—N bind-9.11rc7

S 5IT, BINEBRFBOR AT « THIRBORBRER LR TREL . THE] £V a—
WEMH LU, HEEY a—IUX. PC D/etc/service,/etc/inetd.conf IZBERI N, FHINS,

FAREDRRE
e NTP(Network Time Protocol) IZ & % K% R

e X2 NT—=JHNDOIINFF XA MEEH. ZEH. INVFFrAMN—FIIHREEE5X.
—TEICRETE S,

o FFHISFERZZD T, YIVFERYAMNT Y FORERE « ZIE. BLUIINFF AL
W—FDFE. BEAHRNIIL Il —2 a2 TES,

% 7.3 FREERFEE

| RVFErA bR | IVFEYALRE [ V—% |
EEALF—T AR ZEACI—T AR | EHBARIE
IN—TFRLA IN—TFRLA # TR
%{E 2 1R B E TOREH Join I TETORM | &7 7 ()
R v b (R1O0—K) F1X | #&THH
15 KRR ] JWV—T B or BB
EENT v MK

HEORE

RET 7 AIVIBIZR 7.2 ITRT,
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invoke_pim (R1, 0, forever, conf/r.conf) ;
invoke_pim (R2, 0, forever, conf/r.conf) ;
invoke_pim (R3, 0, forever, conf/rp.conf) ;
snd_group (fxpl, Snd, 2, ££f05::1, 700, 100, 800, 1);
rcv_group (fxpl, Rcv, O, forever, ££f05::1, 1);

X 7.2: FERE T 7 1V

X 7.2 TRUERETOREDEEIIRDBOTH S,

R1. R2,R3 TPIM-SM N&H 9%, R3 Tlid. RP EREINSB,

BRA D Snd X, 2B fxpl 12 F—T A AMS, f05:1 IZ[MN> T, 700byte DINT
N & —HEIFET. 800 MIEF T 5,

KA Revid. ZIV—F7RL X f05:1 1Z8MT %, £z, IIVFF+ ATy D%
Bl fxpl 12 —T A AMNSITIRD,

TR, BHERRFRENX. 02 T AETREN S ORI 2 £, & TREIZ, " forever” &
fREITNIL. AAITEREILDDITBZEZEETES, N—FYIRET 7 IINVEREDE, —
YiIHEBHIESENS,

INFFYABRREBEY 2—VE. Ny bORAMO—RIZI— VT ABERHDIAAT
—PHERTREET S, FLEBEOREZOVIGERTS. Ny b2RELTWSREE. #E
UENT Y R — DI ABRFEOT IR T . HESINENT v NeERE L&D 2
& . OZ12”sendinetd not exist!” Eitd 5,

INFFYAMZEED 2V EEBEEOREBZOJICGREHTS, IINVFFLAMNT Y
FEZELELES., IIVFFYAMMNTZy bORAMO—-RIZEMNEL -V ABE 2
AEO, OISR T D, IINVFT7 ARy NI—V2BE LGS, BRON—FIN5
FUS—JLZUABEONr v N 2ZETHHEENEZSNS., B L I, BEHEICX
DEEARDHENENTZEE, BEELEANTY YN EZETHILEEEZLIAONS, T65D
ZELEHAITAEDIC, OFICREHRT I, ZOVOEOFICRLAENTF Y FERUY—2 X
VABBTHOEGS. AU F2EEL TZELTWBHELT, ? V— VI UABF
Duplicated!” OV IZFET 5.

Tz, BNABEEROEBLELEDIC, ZEED a—NVREHMIIINVFFXY AT bD
ZETERLIRIGENEIONDS, TOEDH. Ny 2ZELTMHERD 3 BHETIVF
Fr A MNT Y ERZETELRVEA. BALDMDOERXOIIVFFY AN Y N 2ZET
ERLBEOTVSEHE L., OFIZ’NOW not received!” Eit#kd 5,

FAEZFERUCER

FHE 21772558, FA DR, FRPV—Fical 1oL, REZEA. IIVFFEYA T Y
M2 RERM. XZ3ZEMRRSELORMERENE <D, MEICKD, —TMICRTID
HHZH DL IIZ, V=5, INVFFryALREE, BEHEE2RETES, ILBRATH XY
FO—DRBEZEBRTE, FHMETEZ 2. ZEH. REHERIHENT Y FZREELTHZ0%,
ZELTHWZ0N, BEELEZNT v MEZEL THRNWONENWSHEDIREZ DO JIZEHEHL
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T3, FETE., #EE. ZEZEONRBOHMEHEHELTAMNITLILBTES, U LOH
H& D, HEREE LT, MR REZERL .

7.1.3 FHMEAE

REX O, AT LOEERFHE, EEFHMEZTTR 5. YIVFF YA My bOELE
REMIEL KERINTNEINHER TS, 20D, dliAEEL T, EBERY NI —2Z LD
3DODY TRy RTHRNAENT Y &Y T UT, XY=V TOREREERIAET 5.

BHEMIZIE. RIDOfxpl 12 —T 1A R2Dfxp0 1 ¥ —T A AX, R3D fxpl 1~
H—T 2 AATENT N tepdump 2179, £, INVFF YA MNT Y FOREREH. ZEH
EBIOVICBEDREE - ZEOREBEZHEZAALZBHREZNEL ., KICEZAD,

FEXY b7 —2 T, NTP IZX ORZIRIZ1T>TH D, 3DDY TR Y M T tepdump
THOLNAEBERRIZZICHAFRL TWS, YT XY RO tcpdump OO T ZNEL, > —
DIVABEDHDIAENEIINFF AN Y bOFNE RS, tepdump DOY TIIVF
FYAMNITYRDA—YRXY R TL—LADERBRX TR LVAEZIN—FYDODMACTYRLAZR
5L, INFT7IORABYTRY FMNTHEINFF YA MNNT Y bEiGE, ZELTWS)—
IWOMN5, Register AvtE—JIZHLTH, EFELEABENDNS, OVNETSHI LT,
BCEARZHEEL . A ATLMERICIEL ERERREZZRRTETNWINHRT S, AHAET
BB ZEERBOERB LIRS Z EICK D, HlizfT D,

7.2 FHM

R1ZRPIZHRELEZLS. R3ZRPIZRELELGS. 2HODOERIIHLUTEAIATLE
BWHLUZ, 2005818 L T, tepdump OO S L., BEEREZIEL KERTETW
50, T, ZoRUZEERBRITE OREREMICIEE TH 2N T, EENZEE. &N
BiHMEZiTo7~, 51, AU FROPT, PIM-DM OO DV EFHLESETH, &
VATLAMRHTEDNE SN EBHRLE. £ SATLAZROFME LU T, RZBICFHMD
FEHEITRo.

o tcpdump D 0% & OE I 72 FEm
e tcpdump DO % & DFE &7 AT
o B2BY)VFF ¥ A MEBHE T O N IVOMER

7.2.1 R1%ZRPICHRELET—X

FREICK D, R1ICRP OFREZHG A, W—FeHEHLE. INFFrA 2T Z—B
FFET. 900 MIRIVFF Y A MNT Y b2EET D, BT T v 7 OEEREN S EENMELL
SNDETORBEZRALL 2.
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tcpdump D 0O Z DYRE AR5

# 7.4: tepdump OV DI 1

| R1-fxp0 | R1-fxpl | R2-fxp0 | R2-fxpl | R3-fxp0 | R3-fxpl

NIVFEY AR | gk BsaReE || 01:27:03 01:26:35 - - -
ALY ik LR || 01:39:57 01:39:57 - - -
. ZERE/ZE | 01:27:03 01:26:58
Reglsstei Bt R 1] (%E) (ﬁ%‘) . - .
AVE—=Y  TREEJERE | 013957 01:39:57
pikkm | (2R GEfE) | - - -

BT, 1K 24 2 29 ST o7, ZROBFIIRLZE T, tepdump DTS T, IIIVFF ¥
AMTYRDA—FRY T LV—ADREBIKT R VAN —FDALF—T 2 AAD mac 7
RLARZRSTWEGS., IIVFFELYA T Y FOEERZIT>TNWEEREL . HT7.413.
RIVFF ¥ X SNT Y Ol kBAARE ], 2IEREE]. Register A vt2— T OEGHLG, FIEE
Mz, EBRY M=V LONV—FD A2 7 —T A A tepdump DOTNEE DX LD
ZHDTH5,

A AT AL BHEEEBRORR

BIATLIZEKD, RERENELLUZRETORERRT S, BARKRIT 13 BHET
HAND XS U, BERIZT1IE 24 2 29BN SRU {77k,

Sat Jan 12 91:24:18 20 Snd

sendinetd not exists
L
L™

Rev

NOH Mot Receiwved!!!

7.3: BoERRER R 1-1

ZHUT mdraw ITX O, EEFFITHNN S P OEGERRETH 5. KRXDERTI, K
BORH (EBREOAIRE) DIV FF XX MNXT v hOFNE, BADKHIN Register A
T—YDWHNEER TS, T, ZORERKETIX,. "sendinetd not exist” EFMN TN
ZENS. bIT 4w ZEBHRNTRN,
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Sat Jan 12 81:26:38 2092
Snd
\
send packet nunber:129

C o= (CO"
Ej R3

Rev M
ber=128

7.4: BCRERERRZOR 1-2

7T4%H5E, R2, Rev RIRBORHINERINAE, 2R
WFEX ANy EBARNHLAEZ E2RT, ZEFOOSII.
Ty heZELTWAILEEZEKT S,

Sat Jan 12 81:27:85 2092
Snd
\
send packet nunber:171

. R2ZMHLT. ZIEHIY
V=L UEF 128 B DIN

« )% [ ]

vy Ay

i,

Rev M
ber=178

B 7.5: BERREEER 1-3

X 7.51%. R2ZADRIZ/AE V. Register A wvt—T% R1ICGERFBEHKL. £ R1LIEFE—1

YEH=TzAARAKORINVFF YA NS v S DREEZBLG LA,

R3FIIINFF YA NT Y

FMERELTWARNWI EZRT, XIVFFYAMNT v bOEREI, Snd M5 R2 24l Rev
KRN TSR TERT, £k, ZEFRvOOFTZRLE, IIVFFY ATy hZIERE

WWEZELTWE I EERT,
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Sat Jan 12 91:40:86 20 Snd
sendinetd not exists
\J
Coae "
A\
L™

Rev

NOH Mot Receiwved!!!

7.6: BUiRRRENZOR 1-4

7.6 TlE. ” sendinetd not exist”, ” Now not Receiveed” EHHTW5, ZHuT. EENK

DU, ZEHFBINVFEFY AT Y PRREBETER B EZIEZRT. £7Z. R2 OEH
KIZIZ, T2 PUDBEET D,

Sat Jan 12 B1:41:87 28 Snd

sendinetd not exists
L
L™

Rev

HOH Hot Received!!!

7.7: BCRAREERZOR 1-5

771 R2DBBRICDOBIY P —DREELERZR21ZILEZRT,

SINVFFr A MZEEOOT TR, BREOIINFF YA NIy bOZENMTbIZDE,

01:39:57 TH oo Fiz. INVFFR Y AMREEMRLZOVITEEFELLEIVFF Y XA BN
Ty b DREFRIRN ST,

7.2.2 R3ZRPICRELET—X

BEXD, RICRPOFREZEZX, TXRTON—V2HESHL T, BEHIZ 19K 535 06
BXofiok. IV FF+ X FEBRZ—PEIET. 900 BN v M 2ER%ET S, Ny B3
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HEINTHSL, BREMEIEIND X TORNZERRL 2,

tcpdump DO J DU L RETE

# 7.5: tcpdump O 2 DIVEE 2
| | | R1-fxp0 | Ri-fxpl | R2-fxp0 | R2-fxpl | R3-fxp0 | R3-fxpl

‘\7)1/09'-4‘— YAD | kB || 19:56:13 - 19:55:30 - 19:55:44
Nry b Bk AR | 20:01:47 - 19:58:49 - 20:08:30
_ k%26 19:55:43 19:55:43
Reglsstel‘r\\ B A s RS _ _ (fé‘{—g‘) _ (&{%)
Ave—Y EE/%ZE 20:08:30 20:08:30
158 1 IRE ] - - (GEE) - (3Z18) -
tepdump DAY T, RIVFFEY AT Y RO A—PFRX Y T L —LDREETLT R LA —

DALY I—TTAADMAC 7 RV ARIZESTWERE, JIVFEFY A MY NDIRxE2E
firoTnBEL, £7.4 LRABOERERL =,

A AT ALK BHEEEBORR

ABIATAZED, BERNEBLL ZRETORERRT S, V—FYNOIIVFF+ R MR
BEE2 I3PRIRTFy 795K 51CL,

Sat Jan 12 19:53:86 28 Snd

sendinetd not emists
e "
L ®

HOH Hot Received!!!

7.8: FOERRER R 2-1

781, AV RETHOEEREX TH S, 7sendinetd not exit” EXRINTHO, X
EINFFYAPREEH Snd ZYIVFF ¥ XA MNT v FOREBEBBL TR,
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Sat Jan 12 19:55:36 202 Snd
v send packet nunber:134
\
o "
\
LR

Rev M
ber=133

B 7.9: BCiEREHE R 2-2

K791%. R2BINVFFXY AT b 2EBELIEICDEZEEZRT., £, Revid, >—
DIVABBI3BOIINFFEYAINNT YR 2ZELTNVWS,

Sat Jan 12 19:55:51 202 Snd
\
send packet nunber:176
Y _Y
R2 R1
DR
AR \
R3
BP

Y

Rev \
ber=156 DUFLICATED!!!

X 7.10: BoERRREER 2-3

X 7.101%, R2ADRIZA D, R3IZ Register AvtE—Y 2R ELIICHEIEERT, £,
Rl. R3BINFFYAINT Y bEEELIICDHE, ZEBXOTJIZIX. "DUPLICATED”
EFRINTNS, Y — VI ABF 156 BOIINFFY ANy F2EEL T, 2
FBLTVBZLEREHKLTNVS,
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Sat Jan 12 19:59:53 202 Snd
v send packet nunber:483
\ \
R2 " R1
Lo ]
¥ Y
C R3
BP

Y

Rev M
ber=344

7.11: BERRRE TR 2-4

711 TIE, R2MSBIVFF Y AN Y MOREREBZRTRAINHEREL =, R21E. <V
FFEY AT Y F2EELERoE. ZEZFIKE., BELEIIFFY AT v MIA
LN RO EERT,

Sat Jan 12 28:81:56 2092 Snd
\
zend packet nunber:518
R2 ' R1
DR
R3
BP

Ay

Rev M
ber=459

X 7.12: BlERRRE R 2-5

7.121%. R1 TRERANERINE B o7, RLBINFF+A My b 2iEELR <
BolZ LZERT, BIEEOIINFF ¥ A MNT v FOFNIL. R2 241 L T Register A vtz—
PNR3ICERESIN, RIEIINFFYAMNT Y FERERFL, RevBIINVFERLYAMNT Y B
ZZELTVNEZEERT,
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Sat Jan 12 28:88:12 26 Snd
sendinetd not exists
Y |

Rev

HOH Hot Received!!!

7.13: BiERREE RN 2-6

7.13 TlZ. 7sendinetd not exist”. ” Now not Received” EERINNS, ZHUTIERENK
DD, ZEHEFBINFFXYAMIT Y ERZETERIAR>EZEERT, LML, £ER2,
R3 ORBERICIZIZ BUNELET S,

Sat Jan 12 28:89:81 26 Snd

sendinetd not exists
C o "
LR

Rev

HOH Hot Received!!!

X 7.14: BlERRRE RN 2-7

7.14 TiE. REIRZ <#Hhnian., BRI —FORBENS L M UNR AR E
ZEERT,

ZEFOOT XD, 19:55:44 05 19:57:37 FTERELEIINVFF YA M v EZELT
W ENRbMo %,

48



7.2.3 tcpdump [CKBFFEDE LD

EIAT LT K VFERUZAERBDOERBRIII — 5 DREBHEHRN SN DD TH 2. £
ZT. HMliZ17/2 57280, TOEERNS ., BBEROILY b UAR, HE. Register Xvt—
VDRE, BIEORHZRLLEEREZ, DO —ARXHLUTERED TER L, KREEDBIZ
EREDOHDFHEERMNENWS T LZFEL L, ROEXMNRL Z RP LT —ADEEREBRK D,
BNV—FIDALI—TAADEEREZLLDHBDTH D,

# 7.6: EARBROINEBLEEL LD

‘ ’ H R1-fxp0 ‘ R1-fxpl | R2-fxp0 ’ R2-fxpl | R3-fxp0 | R3-fxpl

01:27:05 01:26:33
SVFEYADL | depphsi | =7-3 . X 7-2 ; ; ;
BRI 01:40:06 0T:41:07
THWRIREfE] 7-4 - 7-5 - - -
01:27:05 01:27:05
‘ EE/ZE | (2B (GE18)
Register ) BH AR 7-3 - 7-3 - - -
Ayt—Y 0T:40:06 0T:40:06
EE/ZE | (2B (GE1E)
5 11 R R 7-4 - 7-4 - - -

ROEMR3IZRPIZLET—ADEERBRLDELEDELDTH S,

£ 7.7 BOEREBEMN S DIRELEEBE &0

‘ ‘ H R1-fxp0 ‘ R1-fxpl ‘ R2-fxp0 ‘ R2-fxpl ‘ R3-fxp0 ‘ R3-fxpl

19:55:51 19:55:38 19:55:51
RIVFFYADL | bl | B 7-9 - X 7-8 - % 7-9 .
RRER R 20:01:50 19:59:53 20:09:01
THIRIRER] 7-11 - 7-10 - X 7-13 -
19:55:51 19:55:51
_ k5 /%2E (EE) (%218)
Register ) B BB ] - - 7-9 - X 7-9 -
Avt—o 19:55:51 20:09:01
’E5/%2E (EE) (3218)
5 - IRER - - 7-12 - B 7-13 -

TOD =AU T, BEERBROEBLEZELDAEKT.7,7.6 & tcpdump DT EFE LD
%7475 OEAERETEE. AU —FD A F—T oA AN SEERBENC TV FE
ABRNT Y BOEREEEIEDTRON TSI ENDNS, ZHUTX D, XX FLNEEAR
ZPRETHIEIZED, XY MT—IAHNTIIVFF v A MNNT v b OIRERIGED SinEE 1L X
TT. EUKRIVTFERY AT Y MEEERROEBEZRRL TNDEZ ENGNS,

7.2.4 tcpdump [CKBFHHEICH T HER

tepdump KK DR Y R T—T A2 F—T A ATIIVFF YA SNXNFT v E LS N =KX
& INV—FN5 ORBEEHRERH A vi— UMNEN TERERE AN N ZREZ 21X 10 PN
THO, EBEZTNIERHZENRNZ &, R7.7,7.6,7.4,75 BZTNTHRERZ ZEI2KD
b, LU, RIVFFLAMNT Y BRREINR B LRA &)V —FDRERED L
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M UHBEL ZREEICIT 1 205 2 3 ORFEIZEN R THRN S, Zhud. Ny b2k 58
B BREBICZ MU —DNERINTHSEENHES, ZHTED, —FATHENT Y |k
ZHEBHARF R E B EDO T Y U —NERI N R —3d 5. —F T, PIM-SM Tid.,
REEDOT Y b U—I3 3 2RI N T, B, HIBROEFHNTRONTNS, EEOTIVF
FYAMNTY FOEEMEIEL TS, BB L I3EHD. BRI M) -—NEETS
ZEITRB, AVATAR, N—YORBREBRI 0. BlEREEZ i < 7= 7= 288 D 4E ik
ENTT 4w ) DiEBMRRHEICBIL T, HSRERBIL TS, — 4T, BEOHKE
7 4v 7 DEEEIEICBIL T, 22 DRLENTSE Z ENbN S

7.2.5 RAAREHEHEZONIJOER
KR Yy BT — 2T pim6dd 28H L. iz ->7-.
BIFEEEFRURY NU—VERET, PIM-DM Z28M L7z, EEE - ZEZNEEVEDD

DHEET S, BERKRICIE. ZEMNBE S THSENR L, ZEENN T T v I BEEEL
TWAMEIIE, K715 DL DT> TWiE,

Sat Jan 26 07:33:43 2092 Snd
Y
send packet nunber:29
5 T —‘
Y Y
Y
v

Rcv Y
ber=13 DUPLICATED!!!

B 7.15: pim6dd IZ &k % BliERER

ZEFOUSTERE L, ALY —VI ABFORIVFFYAMNT v FEZELTNS,
F, AUCKPELEY TRV 3T tepdump POFZERBE, IIVFFY ATV B
3. R2, RIMEZEL TSI ENDMoE, ZTNICTK D, pimbsd TREHIHE S NZ<IV
FFEYAMRYMT—=ZICHRT, XM —22Kk2R5L, BEICNS 7 49 70BN T
Wb5ZENbNs, ZhE. PIM—DDII NI 749 2% 7595742795702V TH
5ZLERLTVS, ZEEOOT 2R L. ZEHBFECI—J T ABFONT Y &%
ELTHY, EEKICEELENT YR E2ZELTOWBIERDNS, ZOLIIT, ATATA
X, ZOEHIZEDOIINFF v A MERHEE O )VICH U TEATE S,
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7.3 &

AVATAIED, BEINEZTNV—TT7RLADIIVFF ¥ A BN v b OBELGERBDE
BEHNICEK TS, XY RT—ITEDIN—IBNIINFF+ ATy MgnEL, L <IZ
BRE L TWARWNEND Z ERIERICHIS DI, BT AV ITNNTY Y MNEEZY—T
20, LN =IOl 1o LU TRIBERZHERTHIDLENRHS, LML, XY FT—ID
BENKE <RDIFE, ZHIBREMNBEETREES2TLS. ATVAFAIZKD, BERE
DEBZEESHZEIZLD, BEIFIRZAFREIZL TORWRE, EI—FDIIVFF ¥ X RN
v b OEEBE, BIEbEES I ENTES, FAIZEI. EBEOXR Y bU—7EBICIIFEE
IZREBNSENTH S,

EIATAIRINFF ¥ XA M —YOREERENETELNIHEELEO>TNVS, ZDH
ZEE0, ZLORKHE O B DIVTHIEL T, BEERBEEERTHIENTES, ZN5D
BT, sETRNALAEBEDO VAT LIZIEZRWEETH S, IIVFFr ARy MU —2&E
AL, EERKE2ERTIHEG. AVATLNEHNTHEDIIHASNTH S,
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ERE

AETIE, AHEOKRZ RN, ZORICTROBE EAPHIEDTRNRELZBRD,

8.1 #5:R

AHETIE. IIVFFYA MRy U —J2EA - BAL T K, HELRERTH DR
REICEAL T, ST 40 VOBERBORRTDVATLRHEELZ, AL ATLZHE
LT XY FI—IHDOIN—FDFREP. HERHHOREREZRNTSD I LITX D, AR
HBEEHETHIENTES, XY M- JZ2BUEAL TWZOIZE, Xy hU—20H
Re{BRTILERDD, ZNRHLORY N7 bV THZDRE, BBISTH
%5, LML, BRROIWVFELA IRy FT—VIHEL S AT LTE, —E8ORT T 4y
JOBRBIZEALZBDONRE L, Xy b= 7221 E 5 E3#H LWL, IVFFr A b
JobDVEE, EERTHAIND ZEMNBZAONTHD, BEARBEHMERS, £,
BE, NV FF v X MRERHE Y O~ DVEEIIFEERER ETH 0. £ <70 b IVAEE
U, EEMEHMERESIE-oE D EIEE > TR, FIAFICRZN TN ORKHE O ~a
WVICBU TIRWARED ER END . £ I T, AHETIE. TONIVFF v X MBI 05
AEFRTHDEHERDERICHEHL, IIIVFF YA M—FORBHEREERN TS I LITX
D, Z<OIVFF v A MERHIE YO R 2VICX DIES AR Yy BT — 7 ORERE % L
TEHIVATLEEE L, £ A AT AL, SSM(Source Specific Multicast) 7R EH L W
TORINVIZHFEATES, TETORLEFELD. STFTOZ ENEHATERTE L LM
D5,

o XIWFFYAPMT T4V IV DRBEMHRTED
o BEXINFF v A MRERHIHOBE, 725 NCHEZFETZ 2
o FHMARIRNFF Y ANEMIATLEZHBETS

8.2 SEDEFEHE
SHOBEICIT. UTOLS5hbORETF 5N,

8.2.1 IA=F v+ AMEBEIEFEMEDEDLY

BE, ¥R EBR D DDH S PIM(Protocl Independent Multicast) DBHETIX, JL— YA
A=F v A NORBENFETD I EZ2REL TS, PIM T, I=F v R MEREZ A
ALT, XY MIY—JVAREREREBKT D, AZATALATIE, 2% v A MRERBHENIIES
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IKIARDODN TN ERELTVNS, AVATALKD, I=F ¥ XA MEBRHBHORE. NTE2R
DIFBHZEEFTERN, AVATAIER, INVNFFY AR —FDBEROAZNEL TS, L
ZF vy A MRBHIBEONYT, BEICXD, ERINZEZRAOBEZAS XA TAICED., KE
TBHIEEFTERN, IIVFFY ARy MT—U T, EERKEZER2ICEHRTIITI. 5%
A=F vy A MREBHEOREDOEZEZZLEND S,

8.2.2 SNMP AD¥ti5

SNMP(Simple Network Management Protocol) {Z. % v F7—Z7OEHEE O )T
Hb. X2y MI—IER. 12 ¥—%v 70O F2)VA MIB(Management Information Base)
EVNSHETERINTNS, SNMP Z2FHTSHE, FBLEERY T —IB&BMRE T2
T—F%, EEEN—THICNETS LT, HRMONE., MAETRSILENTES, —t
M7 EBZIT 5T, SNMP EATZATLAOT O R INVEBRAENENWEEZ 5. £k, 2
LONY T —BE DIV — 13 SNMP IZHIEL TWD DR —RETH D, —RIRTIVFF v
ALy bNU—VOEMAZEEBZ GG, A AT LI #EiEHREZ MIB WS TSNMP T
EETHEREZMINT 2 RERD S,

8.2.3 ERvybM;T7—UTODFA

GE, AT LOFHIE, THRE] ZFH L HBRBRBEO/NS WRBRR Y hT— 7T >
Teo 18, RRATSREREIE T O N DOVREEL 72, EBEORIVFF L+ A RRy hT—IAEHA
U AVATLOENIEZ S SICGERATILERD . KT, AT AT LOBEMZ R <KL
TROBEND D,

8.3 AATFADITRMLTEYE

AIATFAHIED, RVFF YA MERHEETO R VICK D, Xy FT—JNT, BRE
NBEREARZLEDZENTES., BRKROBRIIINFF v A 70 bV OEREETH
D, ZNCTXD, UTOZEZEIHIHELEDTNIIENTES,

o VIVFF v A MREBHIET O b 2)) DEIEEER
o VWIVFF ¥ A by bU—ZERABINOEH

8.3.1 TIFF+ ANEBHEEZ O IJVDRIIRER

A2 H—% v FOBMBRIIE. EARRNEELREKERFD, ERCELANS, YOk
DVERELRZD, FEEZAREIIEITXD, B3 - FAXEZEDTH LS. LML, B - B3R
BLEOBDEZEBEDORY FT— I THATEHDR, BFEOY—EANDEERELEEZD L,
RAFAENKRE . HENTRNY, I T, ERIREE LU THERLE THE] 28D8THE
AT5ZEK0, RIVFF v A MERHEIBEOFRERSNC, TO0MDIVOFIERBEZTTS Z
NTED. AVATLER, INVFFYA bRy bT—=ZERDINIBHEATDH I ENTES,

53



8.3.2 TWIFF¥ ARy NI —UERAFMOEH

v b — 7 OEMIRNRMPLEOMBEZT T, BRTERN, EBREOXY b T—UT,
HBRL. B2 CTHEMRIRL TN ZEIZK D, BALTH L, TN, HEZHHICERS
LTNBIVATLBBEERD, e, IIVFEFYAIRY FT—VDEMZEMER S
DT BN FRBREDBRNEETZ D, AVATAREKD. b5 T4y VOREREREZWS Z
ENTE, IVFFYA PRV Y= TOREOYI VT - FEDHERZXEITHILENT
ED, ZNITKD, EAKINOERAZ R TDH I ENTES,
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E

AW ZHED DT H - VEEEZFHETE O X U BISRBRAREGEHR AR BN gL
BHUET, e, MATHEERHEBE CHEEE2IHE X U BISRBRFREHRATHBE
AR ZEL, PRERL, FEEREAEBEELIC. OX0BILEZHRLBITXT,

Az tED DL <OBRMET, RIGHERHSZ2HEXLE (K) HEAY TS A AT
LADRUEER, BISEBRZBRAT « THARRBRERICEHNL XTI

MR LAREL O, RZEL <mrEdilz L T<ZEE ok, BIRBBRZBR AT 47
PIAERPIHRBRICR SBRH WU XS, Tk, EH - FIFE - #lid - i - AR OH
RICERH#H L X7,
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