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Bonding (19X 5l 5 42 M Donald Becker [] beowulf #h T XAMNIH, MAZIRA 2.0 7
Mk ERERT . NeEHIE, BN L kE T 8427, &5 1 Linux N #%
A beowulf 3 1 TR T IUAE R W RZRRCASK 3G, #ATTH T .

X T RXAIRBHT A, XS TR RAS AL B AN T A s ) TR S, %
T S T R AL P

E7

2.1 XTARZG PEIN SZFF bonding 4K )

X BB AR () bonding KB, AF N #% 2.4.12 555 8T 1) FRCAS (45 AR 75 2200 N #%
F14MT)

{4 ‘make menuconfig /xconfig/config‘!, Jf7E“Network device support” ik
R, #%EF “Bonding driver support” . il K IR SN EC B R N AR T 20, RO A IXFE
A AT LA R BK B A% 36 2 40T HIE 2 T — M bonding B o

5 i RN 22 AL A A R

V3 -

% =%
HY A3 A0 2228 H P 2 a) T2

XA WA ) bonding X 2l 77 2 5 8T ifenslave B2 17 o B 5 1 N 4% A A beowulf il

H T SCHF I TR A A R0 TAE . WARRROA 2.4.12 T2 S5 R RRCAS 860 5 S5 8 i A
[1] ifenslave.c J- Documentation /network H & o X TR B K NAZIRA, WEE R CE )G
THIAF R R B
EEN WERRIZAT RedHat 7.1 S RATHIIRCA, ARTZERE, P24 /usr/include/linux
XA H AT —E & /usr/sre/linux/include /linux XA H R 8. ERXFER T, W
ARG 1 ifenslave ¥ T i, HARI bond F A TAE . 8 g 13 I -1 328 T0Rs A PR AR
fiHI:

LK I fimenuconfig,xconfig,config N IFH I AT IS, 1K 78S P A AL IN 1B FEAN R ) 7 ORI %
TN E TR

ik % 53 W A:1.0.0
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/usr /src/linux/include/linux /if_bonding.h XN XA, A2 H:
Jusr/include/linux H 5 & 3C14
N T # e fenslave.c, 3% NI T ORERAT:

#gcc -Wall -Wstrict-prototypes -0 -I/usr/src/linux/include \
> ifenslave.c -o ifenslave
#cp ifenslave /sbin/ifenslave

V-3 X

% m %
BB AR RS

RTBLERI S, WS R T /RFEAE /ete/conf.modules (8% /etc/modules.conf) 3
i &I T T —AT

alias bond0 bonding

A5 AR T 1) A FRAS B AR K 2 X bond0 W84 11, 4, 75 2411 () RedHat & A7 hit
A, {E [etc/sysconfig/network-scripts H 3 &AL W A 2%

DEVICE=bondO
NETMASK=255.255.255.0
NETWORK=192.168.1.0
BROADCAST=192.168.1.255
ONBOOT=yes
BOOTPROTO=none
USERCTL=no

(R, K LI 192.168.1 $ 83l B 4R (9 2% (i)

BT 168 13X A trunk (32 B4 — 4> SLAVE FI MASTER 5 . #1211, 7 RedHat H1,
W AR AT 22 H ethO A eth1 (B E M 45425 1) 428 bonding 4% F1 bond0 [1)—#4), BLE
SCAF( ifefg-ethO, ifcfg-eth1, 55 ) K 4R s :

DEVICE=ethO
USERCTL=no
ONBOOT=yes
MASTER=bondO
SLAVE=yes
BOOTPROTO=none

iE L W A:1.0.0
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(78 ethl FC & SC2EF, IF H A MASTER=bond1 Kt & 5 A bonding $11)

A AR 0 W9 265 28 G0 AN 4 3 EE8 A 30 bonding B (AR AR VFIXFEAR), 15
W, HwH RS (X RedHat KATHCA, FRATLMEH] ifup bond0*
g, ‘/etc/rc.d/init.d/network restart‘)

U FRARAL T ) B AT WA P B AN SR IC & S P ) master /slave $€7%, R
LE T 77 2RI E bonding B4

#/sbin/ifconfig bond0 192.168.1.1 up
#/sbin/ifenslave bond0 ethO
#/sbin/ifenslave bond0O ethl

(1t ifconfig iy 2 FIAR I TP Huhik R4 /R Fr A0 FH B I 2 ik, DA 1+ I HE RS
PRI LB — AN A SR PAT X e 4, R eI S 1E M re HxH
an BARFE € BT A 1) M 2% 32 1 4E bonding W £ 2% 80T % 22 3%, AR n] LIAT A A 11
B ¥ T R I RE: 7E VR ) modules.conf X7, 5 FnAH ¢ 5 &, JF & H bond0,
modprobe ¥ 56 2B A R 9 £ 42 11«

probeall band0 ethO ethl bonding
THEEAEIRZX AT A1 51 bond0 B E, 70, modprobe R ££ K H HI7HH H 4t
%o
LA ]
RS H

T RS ] DU AR 18 25 bonding T4 :
mode=

T LAVEE A O (AFFF S0, 1R BR A ) BT 1 (B0 % 44 006 R 2 (XOR). I o %
(EHE, PEE MR HA M.

miimon=

A9 B AR S ML SE 26 W ARSI (A7 k) ms) o BRIMELR O HLRWRAE A 4 % W A
AEo WEARIRAUN BRI IIRE, 100 2 MRAFAIME. WITHEZRER, BF HAMX
/N

downdelay=

2round robin policy

gL % W A:1.0.0
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A — A B, RS AE DA ms by SR BN R RS, KO I B R R XA
(B 5 72 mitmon fE I E. BUMERZ 0, WFHHEZERE, &F HA MK/,

updelay=

£ “link up” AR A W A B 5 HEBOE A ms I 8], SR AEIXAS BE G IR TAF . X AME N
7 miimon fF . BRUAMERZ 0, WHEZHMHRGEE, &F HA NTHAR.

arp_interval=

A8 F B BUE AR arp WA IS (B rms ) o ERUE A 0 ZURAE A arp IMALZIfE . &
A HA NTLSRGEZ HE R IXMEIEAE active backup BT

arp_ip_target=

M arp_interval > 0 Bf—ANIP B hEg A H o X ME B2 arp A& 32 21 H br i 8% 8 10 i iR
A, Hddd.ddd.ddd.ddd ¥k $g 2 X AME

WRAR TR EEC E )L bonding W&, XANIKBITFEZHEL IR W, TR,
YRYE /etc/conf.modules W 7540 T 7

alias bond0O bonding
alias bondl bonding

options bond0 miimon=100
options bondl -o bondingl miimon=100

e A

PR AT LA ] ifconfig AR R A B & SCHE ML eng o n, X T ORAA s, R4
VIR NINIESSE

[root]# /sbin/ifconfig

bond0 Link encap:Ethernet HWaddr 00:CO:F0:1F:37:B4
inet addr:XXX.XXX.XXX.YYY Bcast:XXX.XXX.XXX.2556 Mask:255.255.252.0
UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1
RX packets:7224794 errors:0 dropped:0 overruns:0 frame:0
TX packets:3286647 errors:1 dropped:0 overruns:1 carrier:0
collisions:0 txqueuelen:0
ethO Link encap:Ethernet HWaddr 00:CO:FO:1F:37:B4

inet addr:XXX.XXX.XXX.YYY Bcast:XXX.XXX.XXX.255 Mask:255.255.252.0

ik % 26 L MR A:1.0.0
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UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1
RX packets:3573025 errors:0 dropped:0 overruns:0 frame:0
TX packets:1643167 errors:1 dropped:0 overruns:1 carrier:0
collisions:0 txqueuelen:100

Interrupt:10 Base address:0x1080

ethl Link encap:Ethernet HWaddr 00:CO:FO:1F:37:B4

)i

*

inet addr:XXX.XXX.XXX.YYY Bcast:XXX.XXX.XXX.255 Mask:255.255.252.0
UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1

RX packets:3651769 errors:0 dropped:0 overruns:0 frame:0

TX packets:1643480 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:100

Interrupt:9 Base address:0x1400

£ 7
) LR

- IXABEYAE SMP R 22 4 2

A2, EIHM 2.0.xx WAZRRAH, bonding ¥ T Xf T SMP & &A% 2. Hilf
M RZMTHAR LTI, 6k SMP R ULl 2 2242 11 o

A AR R REAZ AN A ?

FEART B LK W R AT DA (PR 22 ] BATR & A [] 1R D9 - SR SE B IX AN B (1) Dy g, — 491
W, —Intel EtherExpress PRO/100 Fl—A> 3com 3c905b) /&£ 22 n] LUK A [F]
[¥) Gigabit LAK B R E05E 71— o

AT LI £ /b bonding % %7

— MR R IR LR A, AR B SHUNTRIS RN E X .

T PALH 2 DA slaves B ?

IXH T Linux SCRFI MRS 105 H . ULRARBIALES B 2 1T DUBCE I R 11 48
o

A slave GBRIERUR, A4 JEH?

U AR LR I R SCHF MITARZS A O H MIT AR X AN B Ll 7 (A A ek
SR X BB AN SR . IXBURAT 1 bonding KA HIE W1 73 2] MIT/5 &
A V7 A% AR 1) slaves SRATBE BB HAE B IRAS . A HA DGR 2 115 &

ik % BT MR A:1.0.0
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X T A SCHRFMIPIR A I LUK R, sl SRR 7 B G UE 0 T A il AR, R AT LA
Bii & arp_interval Fll arp_in_target, 41507 AH N 1IN [A) BE 9 Ve R IE RN, —
A arp 15 R4 A 2 H bk R 7= 2R ROR M fofe . i RAEIXAN I TR B, BE
?ﬁ&%ﬁ%@ﬂ‘]‘%ﬁ, WEA IR A, A slave R 425548 G K
'] slave o

1R mii_monitor Al arp_interval PN BEBCE, bonding B A& AN SR T 11148
EIXER A . X gk s ok, JFHARAR SR, EAmE TR —
RAN I, FFis e — RV ERE T FE(EXFME LT, M slave HHI— N 2R 4%
i, 4 50% AR, ST TCP M UDP thSCRBUK 2 B — R A1 1) 3 )

6. bonding HJ LA T~ va A] SEPEIH g 2
SN, W SRR AMILE AL H AR A ) < 58 S REMITEE ek &k, A HAN
NS eI =S

7. fHAFERIAZHHL ) R ST LA Flbonding ?
FEPEFAELECR, B AT [F] S HF trunking IS HHL TAE .

Cisco 5500 F A HH| (2 F EtherChannel 43 2 5 A S H5)
SunTrunking &4
Alteon AceDirector AZ#:HLWebOS (i F Trunks)

BayStack S #HL( trunksZi8% B FIBCE ). Stackable B (450) 1] LLAISK
X AN (R0 35 TG R AN [R) S 1 EAT O
o ARG Linux ) bonding ) g

7t Active-backup FX T, e TAE TARAT ) — 2 AT 3,

8. bonding ¥ £ MWK 15 2 MACH 1k

W R I ifconfig iy 2 WAL S, bonding BE#% H) MAC Husik M EE—A> slave ¥
HAF . 2 )5 MAC Ul AL 2525 T 10 slave WA AT, IF— B AT XA MAC Hb
HEE 2 (25— slave WAL BRI, 1X A MAC Huhik t04% £ /) bonding 5

24 T B A

I R AR AR AR bonding 5 £ 1 MAC Huht, /RA] LUE H ifconfig iy 4 KA &'

# ifconfig bond0 hw ether 00:11:22:33:44:55

MAC #uhikth y DU 3 ff bonding W &GS H G, 7E2074% bonding % £ 1] slave 1%
2 (BAAT T ) 0 7 2R B e

3Layer-II switches

iE L

H
o0
=i

PRA:1.0.0
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# ifconfig bod0 down ; modprobe -r bonding
# ifconfig bond0 (XAMVELMLZH) up
# ifconfig bondO eth ...

MILEATTIR, K B3R 26— A slave B4 (1) MAC HuhEIN 2] bonding B #

an APk & slave W £ 1 MAC H#E 41, 8 75 22 % slave 13 2% M bonding % £ 7 &
(‘ifenslave —-d bond0 eth0*), W B & £ M 15 HIRA&(“ifconfig ethO down®),
B R IR B (‘rmmod 3c59x ¢, ) F HLEHT I ak SR AL LL 1K 4% (1) eeprom £3
BB MAC Huhk. W bonding Bt LA M s L RIF G, - AR 25 TP 1)
MV o T HME— ANk Ty ARl AR R S8R S I B MAC Hu ik (dmesg or tail
/var /log/messages) F 1§ H T3l 77 X H ifconfig 2K B 4

# ifconfig ethO down
# ifconfig ethO hw ether 00:20:40:60:80:A0

9. AJ LM A A RE () AR i e s 2
Round robin, &% T I M -~ & & I, Bl s &2 T F— AT i
W o XANUREG H bR B,
XOR, T ( JbffEHuhE XOR H bl ) % slave ent JXAFE AT X ARIE T H 11
B A btk A FH [R]— AN A R 4

Active-backup 5 W B (7 — 9 & 5 FLAUH — A P - B A6 7240 32 10 20 £ 3%
iR Active-backup HEWs B T 2 I T R 407 4 A8 54 hubs(£56 HA /)
).

PN

nﬂ{f

CIET

i bonding ¥ & K SE I m AT HE 7 %, ARTE LR UKl LURSCER I 77 0 m B 2 W A%
Kk B A X R 7 20T DS S HUL i B W%, 8 S 50T LR % I T RE

ey A FE PR A MRS 10 5 2R S R 75 B 56 UE /R B A5 FH 19 BT A 1Y 4%
F2 VAR SCHF MIT IR SRS o 7 Linux WA% 2.2.17 lRAH, A 1 100Mbps e 251 15
%Al yellowfin gigabit I’ - ¥ £t 3 FF MIT 45 EBOIR SIS o 21 RARI R GAS T H MITIR
A, — MR RO AT

bonding ¥ £ A LA S AR 30 i A A MIT IR 2525 A7 25 KK 25 BT A 119 DRI 4% % 55 1R IR
Ao KAL) e R] TR) B AT DU N AR B i S 2 “miimon” (MIT ME#H). XANZ

ik % 29T MR A:1.0.0
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i

wlf

]

OO — M, e RERERE D2k A —F MILAPPIRES . XAME R A%
11+ (1000/HZ) (10 ms 711386 ) KA X AME K> RGEHIAC B AR« 100 mshYad— A5 BRI
B BARREFERIRSR AL B RRAE100 ms BRI Hi4n:

# modprobe bonding miimon=100
W, EMRRGAEN /etc/modules.conf SCAFH BB M1F

alias bond0 bonding
options bond0 miimon=100

K HLAT P Rl SRS T LU Rl SE s, ARy UG TR A
L ENOER] A LS S E R A SCHF trunk DIRERIACHAL L
2. TEHBOERZ AT HAL EIE RS G AR trunking D REAIACHAL L

8.1 HAN T RAZHA TN IR A

TX 2 e R BN B 5 Ty AR I 7 3 TR I B AR A (LR AT 4 L) LA ST R 4
JUAN S R A 5T (Trunk, EtherChannel /55) 3 i & bonding #% 11, 41 2R bonding #LH i 4%,
INFASE 0 (1) MIT I I, & H3) TAF . 25 VR AT LAk B 1 b 52 AN () 1) 5 2%
FERG HEREFWIRFN A M R ] GELEAR A 1) 3 A8 4 L L 18 31
P A B trank g VA R TAERE, A H LT AR KN TR A GE 457 1L trunk BTG &0 . XA
A& Linux [0 7] 8, T f) S AZ B L i) o (R ] DLIE I 0 A e ALK A A In) it £ IR
H)

L XCEAL S E AR L

eth0 eth0
FEAHLA FHLB
ethl ethl

FERER EHL L

# modprobe bonding miimon=100
ifconfig bond0 addr
# ifenslave bond0 ethO ethl

ANI2: KGR LRI A HAL

4millisecond

=

ik A % #1017 MRA:1.0.0
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ethO portl
THLA AZHAL
ethl port2
EHLA: AL
# modprobe bonding miimon=100 # set up a trunk on portl

# set up a trunk on portl and port2
# ifconfig bond0 addr
# ifenslave bond0 ethO ethl

8.2 HAEMWANEZ N AL (A SZFF trunking [ FRATHAL)

EAB T RES BRI E 2 0 A8, Xe RO LU R EsE, XBA L D I
HAEHLA MAC bk H e —ANm Dl W, X a] fES AT ML= A i

T B R T A0 TE WA v 2 A T BOIRES I ELE AN a2 A TS RS, A
H ifconfig fir 2. FTA 1045 i 1 #3545 NOARP brid i 52

BRI, N A B AL 3 “mode=1" 25 FRER

# modprobe bonding miimon=100 mode=1
5, K R IRAT IR IR /et c/modules . conf LAFHT,

alias bond0 bonding
options bond0 miimon=100 mode=1

AW 1 A 22 NN 2 AT HN ORI BE A “To i RO R 5 5

port3 port3
AHBLA port7 ISL port7 ACHHLB
port8 port8
port2 | | portl
host1
ethO ethl
host?2
ethO ethl

ik A % 2117 PR A:1.0.0
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EIXABCE S, XA AISL— A A He sk 0 (af B2 — A trunk ), LG 55
#%(host1,host2 &5 4% )[A] N 3E 26k & A2 #HL L, JF HA— A2 i 13E 21 S
Ft(port33%). FERF—MNNZIFER G BHLE B D MM g% DAL TR goIRas, R
PITAT (R B s S A A (R 8 ] DA B0 BRUR A B B N 25 10 BEE B S50

R ENUSE S E S BRI R 28 12 EIRAS e A B (1 90 48 132 11 1 8 JsOK (10 4% 1
1 A AERXASTRBI R, LU T AL B e 2 1 39T I 1) 1) 58 1 A2+ 20 B
i
U 2R host1 Al host2 A7 [FIAE DI fE,  JF H i1 H g RS U R BT, el
Rt host1 IR R A LR IERE )AL, [FIN host2 (K T AL A K (14 W9 4 1% 11
LRI Lo BT SRR EHURR dRL A LR
ARG OL RIS REIE S TAE . SR DS — N ATHBURBLINT Ko7 — 2 (B2 1 A
w U n) I A B Ul Hr AR

A 2: AT 2 BLK W RS B — AN S A LR B B 1k 9 - R 3% (13X LA LA T
P HF trunking )

eth0 portl
Host A Host B
ethl port2
On host A: On the switch
#modprobe bonding miimon=100 mode=1 #(optional) minimize the time
#ifconfig bond0 addr # for table expiration

#ifenslave bond0 ethO ethl
FFOCH ENLL E TG R 2842 TUIRES, B 2RSS 1h 5 A & — A8 M
B o AERXA TR, ENUSZASHRATL N T 2 T SIS [R] 1 7 B 5

8.3 AN ARATHALI I IH]

i SR R S HLAE B T AR FROIN 50 e P PR EGR, e R A S22 0 i e 1
RS SRS 5 PR 1o T 2 SR, MR B downdelay” (12
B9, U miimon (IR0 YOE N TS, XMBER A 522471
I e R
i)

SInter Switch Link

ik A % 212 7L PR A:1.0.0
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— AR L8 2 bonding 8 KR L T A W MEER S, 2R )5 bonding JX 2 #
SERIEE S AN EHROE M4 1 . H 2 M updelay Z 808 fe e B Wt . (WY
HI A 2 82 1175 “updelay” IR Z&, 58 —ANI8 BIBUEIR S 1 W 25 82 g 2 B A . )
M updelay {H BB E N, 7] LA A KT A

7~

# modprobe bonding miimon=100 mode=1 downdelay=2000 updelay=5000
# modprobe bonding miimon=100 mode=0 downdelay=0 updelay=5000

8.4 [R il
PR
PCFE BRI o 1 AT ML) 55 Ab— v 3 23 % (an, A Re i e gl
£, HEEEIREIE OK ) X I FERE AT H o 9 AP 7 V2R A A 2R 250 1) B 1%
SEAE— AN 1 AL BN B vt e 30T AN IR S5 SR AN mT
F, AR T 00 i A e AT U BE % 22 FR 0T (00 VRRP) B LA o B il 4 Rk
A RS . A arp_interval /arp_ip_target ZECRAT RN /it H 0T
]
YR I B

X5 T T IR B T Al R
http://www.sourceforge.net/projects/bonding/

Donald Becker [] LA M SRBNFE > F diag R 7E T 1T R 9 1k 453 210
http://www.scyld.com/network/

PRALAT LA www.scyld.com 3X ANk i F A 2I1F 2 06T LUK, NWay, MIL A 45 K o
X T IXAN IR I IRAS, 22 WA N A% B AR TR0 538 J - 23 18] T B, m) BAs 1) Willy
Tarreau [} 5

http://wtarreau.free.fr/pub/bonding/
http://www-miaif.lip6.fr/willy/pub/bonding/

A FE A Linux PR R A5, %0 Linux PRI HE SRS 5

http://boudicca.tux.org/hypermail/linux-kernel/latest/

ik % 13T MRA:1.0.0



