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Research on IPv6 multi-export solution

CUI Beiliang

( Network Information Center,Nanjing Tech University , Nanjing 210009 , China)

Abstract; How to reasonably allocate and use multiple IPv6 lines to achieve the effect of load balancing
and redundancy has become a prominent practical problem due to the diversity of IPv6 addresses, the
complexity of IPv6 source address selection and the non recommendation of IPv6 NAT. Numerous enterpri-
ses and institutions with muti-operator or multi-link access only open a single IPv6 link for the lack of an
effective IPv6 multi-export solution. With the scale deployment of IPv6,a single IPv6 link will seriously
restrict the development of the internet. Firstly , the necessity of IPv6 multi-exports is expounds. Secondly,
the complexity of IPv6 multi-exports is analyzed. Then, three solutions to IPv6 multi-exports are provided.
Finally, the characteristics of the three solutions are compared and summarized. Therefore, users can

choose different solutions to meet their varied needs.
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SG-6000 ( config) # ip vrouter " trust-vr"
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"::/0" service " Any" eif ethernet0/2 trans-to 2401:da8:0:1;:/120
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SG-6000 ( config-vrouter) # ipv6 route 2001 ;da8 ;0 ; ; /48 2001 ;da8 .
0:2: .1 L7E A PYE F YA 195
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SG-6000 ( config-vrouter) # ipv6 route 2000 ;/8 2001 :da8:1:1. .2
LAESF PG EL B YA 1955 T

SG-6000 ( config-vrouter ) # ipv6 route; ;/0 2401 :da8:1:1;:2 L7
SR A 5

SG-6000 ( config-vrouter ) # ipv6 route source 2001 :da8:0.8../64
2001 :da8:1:1: ;2 X5 BB T2 IR ES HT L FRAE T IR AR 55 L O
BEHIEIE T IE #1985 o 2001 da8 0 8 : /64 2 A (EHIE F 1
T BRSSP FE PLIR S5 9 LB, I LA 1 TR EAZEL B M 1 1T

SG-6000 ( config-vrouter ) # ipv6 route source 2401 ;da8:0.8../64
2401 :da8:1:1;:2

(2) Mk, 7 Winl0 THEHL FBEE LA T
P TR L 9 T, S R Ui 2 BT

EER: C:\Windows\system32\cmd.exe - O X
:\Users\Administrator>tracert -d 2001:da8:1:3::2

BiITRE 30 MARBRIFE 2001:da8:1:3::2 BIFEM

1 1ms 1ms 1ms 2001:da8::1

2 2 ms 1ms 1 ms 2001:da8:0:2::2
3 12 ms 2 ms 2ms 2001:da8:1:1::2
4 2
5 2

40 ms 3 ms 3 ms 2001:da8:1:2::
40 ms 4ms 3 ms 2001:da8:1:3::

:\Users\Administrator>tracert -d 2401:da8:1:3::2

1 Ims <1 2H 1ms 2001:da8::1

2 3 ms 2 ms 2 ms 2001:da8:0:2::2
3  3ms  3ms  3ms 2401:da8:1:1::2
4 4ms  3ms  4ms 2401:daB:1:2::2

5 22ms  4ms  3ms 2401:da8:1:3::2

:\Users\Administrator>,
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NS

B &2 Telnet 2401:da8i1:3:2 - u] X

est-Router#show users A
Line User Host (s) Idle Location
2 vty 0 idle 00:01:23

2001:DA8: :A931:5104:E49E:8122

3vty 1 idle 00:00:00 2401:DA8:0:1::35

Interface  User Node Idle Peer Address

est-Routerf,
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b5 AR TPV6 skl 2 AL A WO 4 TPv6 ik, o P HF
AE o Bl KRR R ECE AN
SG-6000 ( config) # track " edu" GY# U5 M XT Fedu
SG-6000 ( config-trackip ) # icmp6 2001 :da8 :1:1: :2 interface ether-
netQ/1 src-interface ethernetQ/1 /& /] 5y K 4% ethernetO/1 % [ [ IPv6
AL, Methernet0/1 [ Tping 7 RIH) 2 BEIPYG Hi4E2001 a8 oI :
1:2
SG-6000 ( config-trackip) # exit
SG-6000 ( config) # interface ethernet0/1
SG-6000 ( config-if-eth0/1 ) # monitor track "edu" A & X/ F U5,
Fredu FI, ZHE IR AL
2o BIRBCE IS, BOE W RS, Winl0 F
Winserver2016 {75 7] LA 1E & 15 7] 20 & P F1 H, 15 M)
gl
@ HLfF OB : JF RS ISP-1 % l 4 1 €0/0 42
1, P ISP-2 B& ph 2% 1 e0/0 43 11, B30 v 45 190 ik
B, 28T LUK B, Winl0 F Winserver2016 %5 A
REVTIR]FEAR X 4 B2 U5, 1L 1 ) 2808 I ) 3 08 T 6
X B B )7 KO8 A BRI , DT K i e0/2 2 4R
ST P R 9 6F 3 TPV ik, 5 Mtk S Tk,
NI AR, 57 3% €0/2 32 TR B R B
Kt e0/2 HE KRG AT Bl : /0
FIE I By 2401 : da8:0:8: /64 #23KA . Winl0 1
[F) 08 WA BARR e e, D7 TR A 5 I A o, 7
Bij Kt s — A5 BN B b, T — ks 1 BOF W
H AR BRI BB 2, Z HTC & A HLAE ) A BRI
6 A B R 1, TG 0 BRI B e 2R AL, I
e A BRI P A2 5, 3X R Winl O 35 m] 4T faf B 5K R 9%
IR 2 ELSE Y207 ) TPv6 ik
TEFLAR 19t E R I, oA T P 7 ) Wi
server2016 IR 55 25 WU ZL & W IPv6 Mk i), Winserv-
12016 2 HLHE 231, i FH 20 & W IPv6 iy kA g U
IPv6 HlyhEHEAT 181, 1T AN 23 R e I DR IS, 3% J2
I FH R 45 E B IPve Hb HE 58 T M 2% 2 Y
I I
B1 35t R I R
SG-6000 ( config) # track "telcom" EYZE WX} % telcom
SG-6000 ( config-trackip ) # icmp6 2401 :da8 :1:1: ;2 interface ether-
netQ/2 src-interface ethernetQ/2 /& /] 57 Kk 1% ethernet0/2 2% [1 i IPv6
HLBE, Methernet0/2 [ ping H1(ZI909 THEIPYG 1512401 a8 . -
1:2
SG-6000 ( config-trackip ) # exit

SG-6000 ( config) # interface ethernet0/2

SG-6000 ( config-if-eth0/2 ) # monitor track " telcom" [/ & X 52 Il
#5, Artelcom KNG, iZ A% 1 FFIX RAL

SG-6000 ( config-if-eth0/2 ) # exit

SG-6000( config) # ip vrouter " trust-vr"

SG-6000 ( config-vrouter) # ipv6 route;:/0 2001 :da8:1:1::2 2 /%
N—A ERER B2 AR, B 17 ] T IE 1 (A 2 i
i, 15 LR 2B A 5 i 5%

SG-6000 ( config-vrouter ) # snatrule id 2 from "2401;da8;./48" to
"::/0" service " Any" eif ethernet0/1 trans-to 2001 :da8:0:9999:.1: ./
120 mode dynamicport X Z AL B HI E AT, 225 18 15 1 i LB J5%, R 55
AR T  f5 P] FER , F eE H H B PIRIIPYG i 2001 da8 0

9999 A : /120 ZEEEHE HTHIBEE AT P I A R A

ZI, AT REI T U EE WA R IR
I 77 S AR A0 T P 7 1) 4 © A b ik 67 480404 (IR
S5 ERbRA R 55 FARYE IR TPvo Mk kR 1) o Y
FAzEr i DR, AR IR 5 g, e &
BIL, TSR I8 U R) LI RO A4 BT A B 5L 5 ELIR L BE I
TR RS54 o
3.2 IPv6 SHAMRARZ(ERZIZE R IPv6 it

it + NAT66 &R )

2T SRR ENE B A P R AR

(1) Bjj ok $5 76 J7 98 — W B 9 L b b Acan
Bk

SG-6000( config) # ip vrouter " trust-vr"

SG-6000 ( config-vrouter) #no ipv6 route 2000 : : /8 2001 :da8:1:1: :
2 MRS B T P

SG-6000 ( config-vrouter) #no ipv6 route; ;/0 2001 ;da8:1:1::2
BRIEA B FT PG IR LR A T, 05 P 2 A 422

SG-6000 ( config-vrouter) #ipv6 route: :/0 2001 :da8:1:1;:2 F5 /1
HF PRI

SG-6000 ( config-vrouter) #no ipv6 route source 2001 ;da8:0.8; :/64
2001 :da8: 1: 1+ :2 MYSR 7 SRS i 2 B P BB £ 19 0505

SG-6000 ( config-vrouter) #no ipv6 route source 2401 :da8:0.8 ;. /64
2401 : da8 ;121 2 M5 2y JFOMR 55755 L 17 PO BRI 2 1) 05 117

SG-6000 ( config-vrouter ) # ipv6 route source 2001: da8: 0::/48
2001 :da8 -1 :1: :2 ZEMIEIEHTHIH B I W5

SG-6000 ( config-vrouter ) # ipv6 route source 2401: da8: 0 ./48
2401 :da8 : 1: 1 :2 S HI-E 78 [E 0T HE A5 P 0%

(2) IEHM, 78 Winl0 F telnet I3 i &%
2001 ;da8:1:3;:2, %R 547 show users, A] DL F 51| IR
IPv6 b ik e 45 4 52 2001 T3k 9 20 F W b ik 5 telnet
U”'Jlﬁ%ﬂﬂﬁ 2401 :da8:1:3::2 ,ﬁ?)ﬁﬁﬁ? show users,
A LA BR TPv6 bl e R A4 2 2401 TF 3K Y L 5 M
Mok, TERA T AEIZ B R DRI R S DL T , £
WA TG FRIRN TR IPve Mk | 17 1) H Ik AR AN 75
B NAT66 54

(3) SR,



26 AR KRR B AR

2020 <5

@ Zi W B 5C P ISP-1 g% h 4 1Y e0/0 4%
M AR kR (A EaR p il ik, ol ASG
UETEZCH W BB A1 D0, i & U7 R 80F
PBE IR 75 2 NAT66 % 45, 15 18] WL {5 M 5% I A 75
L NAT66
@ L PR TF e ISP-1 il 453 19 e0/0 $2
H, JCH] ISP-2 % th & 19 €0/0 4 1, #5480 H A5 19 il
B, A LSO UEAE HLE X LSRR A I 00 T, 2R a4
V] HL A P E 5 2 NAT66 F5-45 , 15 7] 05 19 BE 5
NFFE NAT66
3.3 IPv6 SHOAMRAR=(EZEE R IPv6 it
it 5E £ JC NAT66)
ARTT G AR BT 0 5B A 18 A R L
B I8 IR 45 25 9% B33 (Internet Protocol Service-
Level Agreement, IP SLA ) Fl i A 3 35 (445 p g )
(Embedded Event Manager, EEM ), IP SLA 0] T
W FEm PRI, EEM RSB0 ERR G [ Bl u
Pl i S BE nT LR TR RE R 4535 By 1T LAY A
AT BRI BOAE 55, AT 5 2948 BN 53 AT 1] o iy
THE 1 FHy Switch S HLIRAS 888, A S5 1P
SLA., i3 HL{ T ¢y e AR H L, %05 S 0 K A
e A AL SR AR
(1) BCH SLA Rl EEM, JEARCE S5 % —,
ok HLPSC B S AL B, 24 %y 2 A 3 0 I B 1 i
B, LA T I ) 277 19T 280 140 A A58 ) R e
S IA]BE AL O 5 TR Z0F W0 s RS2 I, 0 e
A7 53 BC 20RO RTS8 14 A R0 T 1 E 5B I ] Fr) 0 5%
Bo RUEMH FCRAZERIRACE . st EHE N
I IER RS E T AR E T
Router( config) #ip sla | A7 &4 4% H 1
Router( config-ip-sla) # icmp-echo 2001 :da8:1:1: :2 /& Hping
17, MY EH B P 19 I IPVG. i
Router ( config-ip-sla-echo) # frequency 5 ZAMHIBIFRIES Fb—ik
Router ( config-ip-sla-echo ) #exit
Router( config) #ip sla schedule 1 life forever start-time now &7/ 4%
HI1 Z LIF4E, — EHAAC
Router ( config) #track 100 ip sla 1 reachability A & track 4%
100 , B EFHIXSBAEIP SLA 1 {19 AT A1
Router( config-track ) #exit
Router ( config) #event manager applet edu-down Z# 2% £ # F (1 &
B #edu-down , B 5 [GRERSBLNE
Router( config-applet ) # event syslog pattern " % TRACK-6-STATE :
100 ip sla 1 reachability Up—Down" /&5 fE8 57, 25 H & Hi B
% TRACK-6-STATE :100 ip sla 1 reachability Down —Up "% FEHY (5
B R ZHT, AT IO
Router( config-applet) # action 10 cli command "en"

Router( config-applet) # action 20 cli command " conf t"

Router( config-applet) # action 30 cli command " int €0/0" 3 # /7
BRF— PP LT, A0 SR, B A2 A — 1 VLAN

Router ( config-applet ) # action 40 cli command " ipv6 nd prefix
2001 ;da8:0:0:.:/64 0 0"

Router( config-applet ) # action 70 cli command " end"

ZOE W S AR TR B RS DL R HL A
HE T A A A X BN FRA M, AT A2 R
B

(2) S,

O #HE MR £ Winl0 [ ping 2001 : da8
1:3::2 ,%I‘Zﬁ ISP-1 I%‘EE%%B/‘J e0/0 ffﬁ H ,*ﬁ*ﬂ%ﬁﬁ
WIS , R % T 2 A ping G5, KK IEHR . It
BF T R 0 B g R 5 R R N H RS R

% Feb 20 12:23.06. 527 : % TRACK-6-STATE ; 100 ip sla 1 reach-
ability Up—Down

# Feb 20 12:23,07. 032;% SYS-5-CONFIG _1I; Configured from
console by on vty0 ( EEM; edu-down)

H & BB/~ “ % TRACK-6-STATE ;100 ip sla 1
reachability Up—Down” | 3X 5t J& B 1 FC &8 & 3
i H A& B, 5T R E R R AT T edu-down
FOFEHRY . TR EAF I 0/0 $2 0T
B, EEZEOTZE —17“ipv6 nd prefix 2001 :
DA8:../64 00",

e Winl0 I telnet 321 H %% 2001 . da8:1:3: ;
2, SRJGHAT show users, A LI S IPv6 Hb bl 4%
[R5 Winl0 _FHLE R 43 FL Y 2401 JF 3K (9 1l 1 TPv6
ik, I35 185 FFL NATGG  telnet 132 H 2 2401
da8:1:3::2, 8k )5 47T show users, A] L& 3§ IPv6
HhE 5 AT S ) — A . IXUER] TR W Pk
FERIEOL T, Lo s AR VR R BE W, iR
TP, (ol TR ARIE LA A TPv6 LI o

1E Winl0 {ii F netsh interface ipv6 show address,
AT LA 3] 2001 JF3k 9207 MG I 1Pve il A1 23
IPv6 ik i) o e 73 it () AR A2 0 s, RS X,
HE M IPv6 Mkl 2k &%, HAT HLAE [ IPv6 Mk
G

@ HLfE PR : T JE ISP-10 % i # 11 €0/0 42
1, SGHA] ISP-2 % ph 4% 1) e0/0 42 11, B0 0L A 1 i
f%. Router FR/RUIT :

% Feb 20 14 .:41.40. 981 : % TRACK-6-STATE ; 100 ip sla 1 reach-
ability Down—Up

# Feb 20 14:41:41. 842:% SYS-5-CONFIG _I; Configured from
console by on viy0 ( EEM:edu-up)

% Feb 20 14.:42.16.019 : % TRACK-6-STATE ;200 ip sla 2 reach-
ability Up—Down

* Feb 20 14:42:16. 866:% SYS-5-CONFIG _I; Configured from



% 6 4

BIE PG S ek sy £ e AR -

console by on vty0 ( EEM;telcom-down)

M EmE R, HEER“100 ip sla 1 reach-
ability Down—Up” , LHLE 2L E MEERKIKIL T, 04T
edu-up F£¥ ., X5 7R “200 ip sla 2 reachability Up
—Down” , tH 5l 2 H 15 P B B , $104 T telcom-down
PP, ICHS, A P&t e0/0 422 R BC &, W] LUF
) % b A 0/0 42 1 3d 45 HL 5 M) IPv6 ij 2§ 2401 .
da8:0: :/64 I, A &4 I (8] F1 5 28 i (] 7 152 B 0.
T Winl0 {#i F netsh interface ipv6 show address, ] )
FF] 2401 L HLAE R TPve Huhik 2R3, R #HE
RO TPv6 Stk 7l

4 Z=FhERIRTTERNTLL

X HLG =R TPve 22 HY 1 i e 5 A X EE
IPv6 2 M7 RN 1 iR o
%1 IPv6 SHOHELLE

24 TR~ HEZ HE=
Kok 5 TPV6 B 1 2 2
I T B 5 ] NAT66 = E\ %
i 1 - ER A 5 {8 ] NAT66 = = i
Jic B T AR N /h N
X BRI A SR ik fik [+
A I 97 R 9 R = ik %
EFAEA T LN =] (s

FR TR R v o6 e S B IE A O R AR T
JE 7 28R 350 A R S DAY B L ¢ A 5T A Rk A
NAT66 , HAERERE 7 5 — (H 7 & = L& TAE B4R
R BER A W S B 7% S F SLA FI EEM ; 75 2225 [
JiC B R, AT AR RO R — AR — K=
NAT66 , LE B K 3 A S HF IPvO i 28 4% 4 i1 0L
Ho R — SRR AN T A i 2 o 0 T s s O R e
B AIE OU R, A2l NATe6, H. I & 1Y) TAE
AR, XA BRI 8 , HRAEBE I T 280
TR RIGTE DR 228 LA RA AN T, EH
MR E .

5 #RiE
B2 TPV (% I, KL JT S0t B ok 2 15 5 7

B E IR A G0l SR il £ TPve I, AKSC
I 2R = Fh S BT S8 B ) 4% 48 BN O3 i TR X
IPv6 Z it 1 I 3L, %k LA S e 25 18 VR L
eIk [ 1Pv6 F B iE
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