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SRv6 C1—H —I(CNetworkAPIZIZHELUT=LY

Customer

_ Network _ Customer
: Carrier :

g_

192.0.2.1
2001:db8:2::1

Moo

= 2001:db8:1:1:/64

198.51.100.1

/

= (Locaton) g 2001:db8:3::1
Network API
2001:db8:1:1::1 = XX NI I A— I~ (0F3/Mbps)
2001:db8:1:1:2 = FHFRIEH — E X (100M/Mbps)
2001:db8:1:1::3 = EIEFRIEHY — E X (200M/Mbps)
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Customer _ Network _ Customer
: Carrier :
Dst IP: 2001:db8:1:1::2 E
SRH : 2001:db8:1:1::2 & E
v [ost 1p: 198.51.100.1 |
I Payload I E
] N S n
B— —f=3
: _— :
192.0.2.1 - , 16004= 198.51.100.1
s00tdbe2  § 2001 3 Dst IP: 198511001 | 2001:db8:3:1
. 4N - (Locat % . . . . . o e
: MPLS label : 16004 — | rayload |
: fost 198511001 | 16002 16003 -
L__Payload | | MPLS label : 16004 |
[ Ost P 198.51.100.1 |
Local SID L__Payload ]
2001:db8:1:1::2 -> End.DX4 (NextHop = SR-MPLS-TE tunnel X)
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JcEZ(E  End.DT6 T & | '

Customer Network Customer
Carrier

Dst IP: 2001:db8:1:1::2

I Payload I

SRH : 2001:db8:1:1::2 &
v [Dst 1p: 2001:db8:3:1 |

/

B———
: /
192.0.2.1 . , 16004- 198.51.100.1
» 2001:d
2001:db8:2:1 . (Locat Dst IP: 2001:db8:3:1 | 2001:db8:3:1
; MPLS label : 16004 T | rayload |
: [ost P 2001:db8:3:1 | 16002 16003 -
L__Payload | | MPLS label : 16004 |
{ost 1P: 2001:db8:3:1 |
! Payload I
Local SID

2001:db8:1:1::2 -> End.DT6 (Lookup Routing Table : X) [ |_,| Routing Table X
Dest 2001:db8:3:: 1 -> NextHop SR-MPLS-TE tunnel X
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=X End.BM T3 & | '

»
Customer _ Network _ Customer
er Dst IP: 2001:db8:3::1
SRH : 2001:db8:1:1::2 = [SRH: 2001:db8:1:1:2
SRH : 2001:db8:3::1 giaf MPLS label : 16004k SRH : 2001:db8:3::1
Dst IP: 2001:db8:3:1 e = E Dst IP: 2001:db8:3::1
v |  rayload | SRH : 2001:db8:1:1:2 . |_Payload |
. N SRH : 2001:db8:3::1 T
B E —— Dst IP: 2001:db8:3::1 _ :ﬁm
192.0.2.1 2001:d L_Payioad | : 198.51.100.1
2001:db8:2::1 . (Locat 2001:db8:3::1
RH : 2001:db8:1:1:2
) SRH : 2001:dbg:1:1:2 | 16002 16003 JsrH : 2001:db8:3::1 N
SRH : 2001:db8:3::1 Dst IP: 2001:db8:3::1
Dst IP: 2001:db8:3::1 | |  Payload |
Local SI Payload
2001:db8:1:1::2 -> End.BM (push SR-MPLS-TE tunnel X) \_ ,
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IP anycast + SRv6 = Network API

Network API

2001:db8:1:1 = RXA NI IA—

2001:db8:1::2 = HiFFRIIT—EX
~ Z\

[ \

2001:db8:1::/64 2001:db8:1::/64 2001:db8:1::/64 2001:db8:1::/64
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Load Balance(ECMP) + Resil

Moo

Network API e ).
2001:db8:1:1 = RAMIIA—F | &4
2001:db8:1::2 = BRI —EX

2001:db8:1::/64

/.

|

ECMPICKDSRv6/ T
NMUuEDOO— RS> X

Customer

25

lency

2001:db8:1::/64

PE# show ipv6 route

O 2001:db8:1:1::/64
[110/10]

via IF_a

via IF_b
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Load Balance(ECMP) + ReS|I|ency

Network API
2001:db8:1:1 = RA KNI IA4— l'——“’
2001:db8:1:2 = HigfRSFH—ER | =

2001:db8:1::/64

PERIEERF (C(XBET
L3 Routing CTHINDEX
BDCENTED

J

Network
Carrier

Customer

Moo 26

2001:db8:1::/64

PE# show ipv6 route

O 2001:db8:1:1::/64
[110/10]

viatF-a

via IF_b

Copyright © 2018 KDDI Research Inc. All Rights Reserved



CUT= 9 : B)End '
AnycastiC LTz & ZD#I%Y : 51)End.DX6
2
customer N . MPLS label : 104 I VPLS labol - 106 I
AL P e [ost 1p: 2001:db8:3:1 | Customer
[ S . . o
= Cal _VPLs label : 104 Dst IP: 2001:db8:3::1 T
. " ayloa §
Dst IP: 2001:db8:1:1::2 :DM:DPLSZE;GLI-;;; ” Payload /J 106 _E
t IP: . o 04 = -
SRH : 2001:db8:1:1::2 - ﬂ 102 —> 104
l Payload . 2001:db8:3::1
{ost 1P: 2001:db8:3:1 | .
I Payload I / E
- = 101 D 2001:db8:1:1:/64 :
(Locator)
2001:db8:2::1 . 7 -
E 103 —— - _
f — NS C:
: : 2001:db8:4::1
Local SID
2001:db8:1:1::2 -> End.DX6 (NextHop = SR-MPLS-TE tunnel X (PUSH MPLS label : 102,104,106))
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A N = Y 1 HENnd.DX6 '
nycastiC U7z &= DY : H)End.
k3
customer N - MPLS label : 104 I MPLS label - 106 I
MPLS label : 102 MPLS label : 106 ID C IP- 2001-db8-4-1 I Cu
[] S . . 4
. c MPLS label : 104 Dst IP: 2001:db8:4::1 I P
n - ayloa .
Dst IP: 2001:db8:1:1::2 : — Iabe;.bmj ayos /J 106 —E
Dst IP: 2001:db8:4::1 = > -
SRH : 2001:db8:1:1::2 [ : T, 102 |je 104
Payload . 2001:db8:3::1

{Dst 1P: 2001:db8:4:1 |
I Payload I /

= 101 Do 2001:db8:1:1:/64
(Locator)

Anycastic93d &, £2THERU
TEXRICDOBEBTULESG

2001:db8:4::1

2001:db8:2::1

Local SID
2001:db8:1:1::2 -> End.DX6 (NextHop = SR-MPLS-TE tunnel X (PUSH MPLS label : 102,104,106))
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Anycast(c Uz & EDHliY . .

SIDZAnycastlc UEIZS:
- SID & BRI SEDTE) (AN LI 13305 L T LVB Function (FFIF TE /00 |
« End.X
. End.DX6
. End.DX4
. End.BM
» TE)ARZIEET DD TIFRL, IL—F+ 207 —T)LZ2S8RI DFunctionh*FIFAT
=517
« End. T
« End.DT6
« End.DT4
« End.DT46
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5]) Anycast + End.DT6

customer N . MPLS label : 104 I VPLS labol - 106 I
MPLS label : 102 MPLS label : 106 Customer
. {ost 1P: 2001:db8:3:1 |
= Cal _VPLs label : 104 Dst IP: 2007:db8:3::1 oo
. " ayloa _
Dst IP: 2001:db8:1:1::2 :DM:DPLSZL?;eLI.bLOE 1 R /J 106 —E
tIP: . o - =
SRH : 2001:db8:1:1::2 . ﬂ 102 —> 104
L Payload E— - 2001:db8:3:1
{ost 1P: 2001:db8:3:1 | . e
I Payload I / E
: = 101 D 2001:db8:1:1:/64
. (Locator) .
2001:db8:2::1 . .
E 103 |—— - .
= = 2001:db8:4::1
Local SID Routing Table X

2001:db8:1:1:2 -> End.DT6 (Lookup Routing Table : X) | L—»{ Dest 2001:db8:3:/64 -> SR-MPLS-TE tunnel 1 (PUSH 102,104,106)
Dest 2001:db8:4::/64 -> SR-MPLS-TE tunnel 2 (PUSH 103,105,107)
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5]) Anycast + End.DT6

Customer Network Customer

Carrier _

2001:db8:3::1

Dst IP: 2001:db8:1:1::2

SRH : 2001:db8:1:1::2 102 104
{ost 1P: 2001:db8:4:1 | 3

I Payload I ) E
: = 101 D 2001:db8:1:1:/64
. (Locator) .
2001:db8:2::1 . -
" MPLS label : 103 .
= | wvPLS tabel : 105 103 gm————=s 105 :
= | MPLS label : 107 MPLS label : 105 Uy _a
= [0t 1P 2001dbga- 1 MPLS label : 107 L MPLS label : 107 2001:db8:4::1
Payload Dst IP: 2001cb:4:1 | |Dst IP: 2001:db84:1
Payload I Payload
Local SID Routing Table X
2001:db8:1:1::2 -> End.DT6 (Lookup Routing Table : X) L Dest 2001:db8:3::/64 -> SR-MPLS-TE tunnel 1 (PUSH 102,104,106)
Dest 2001:db8:4::/64 -> SR-MPLS-TE tunnel 2 (PUSH 103,105,107)
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5]) Anycast + End.DT6

k2
C N . MPLS label : 104 I “PLS label - 106 I
UStomer . MPLS label : 102 MPLS label : 106 IDSt —— I Customer
= Cal _VPLs label : 104 Dst P: 200100831 ] 'P | . - —
- | MpLS label : 106 Pavioad ViR -
Dst IP: 2001:db8:1:1::2 IDstIP: — ) ay.oa - 106 __a
SRH : 2001:db8:1:1::2 I Paylond ﬂ 102 > 104 / >001.dbB 3
{ost 1P: 2001:db8:3:1 | - Rt
I Payload I / E
: = 101 D 2001:db8:1:1:/64
. (Locator) .
2001:db8:2::1 . -
E 103 —— - -
= = 2001:db8:4::1
.| Routing Table X (for Low Latency)
Local SID "| Dest 2001:db8:3::/64 -> SR-MPLS-TE tunnel 1 (PUSH 102,104,106)
2001:db8:1:1::2 -> End.DT6 (Lookup Routing Table : X)
2001:db8:1:1::3 -> End.DT6 (Lookup Routing Table : Y) > Routing Table Y (for High Bandwidth)
’,p—l Dest 2001:db8:3::/64 -> SR-MPLS-TE tunnel 1 (PUSH 103,105,106)




5]) Anycast + End.DT6

Customer _ Netv.vork _ Customer
: Carrier :
Dst IP; 2001:db8:1:1::3 ) . —a
SRH : 2001:db8:1:1::3 /
{ost 1P: 2001:db8:3:1 | ; 200T:db8:3:1
| Payload | ) MPLS label : 106 |
- = 101 B« 2001:db8:1:1::/64 Dst IP: 2001:db8:3:1 |
. (Locator) Payload |
2001:db8:2::1 . N\ ) -
. MPLS label : 103 . .
- \ 103 105 '
= MPLS label : 105
VTR MPLS label : 105 : 107 _a
: Dst IP: 2001:db8:3::1 MPLS label - 106 = 2001:db8:4::1
Dst IP: 2001:db8:3::1
Payload
Payload
.| Routing Table X (for Low Latency)
Local SID "| Dest 2001:db8:3::/64 -> SR-MPLS-TE tunnel 1 (PUSH 102,104,106)
2001:db8:1:1::2 -> End.DT6 (Lookup Routing Table : X)
2001:db8:1:1::3 -> End.DT6 (Lookup Routing Table : Y) ,| Routing Table Y (for High Bandwidth)
’,p—l Dest 2001:db8:3::/64 -> SR-MPLS-TE tunnel 1 (PUSH 103,105,106)




Linux KernellCH T DENMEZ R THI | ‘

» |[Frame 3: 182 bytes on wire (1456 bits), 182 bytes captured (1456 bits) on interface ©
» Ethernet II, Src: PcsCompu_2a:bd:b4 (08:00:27:2a:bd:b4), Dst: PcsCompu_78:16:be (08:00:27:78:16:be)
~ Internet Protocol Version 6, Src: 2001:db8:23:1::1, Dst: 2001:db8:2516::1
0110 .... = Version: 6
b .... BORO ©0EO .... i+ ciev wew. ..., = Traffic Class: 0x0@ (DSCP: CS®, ECN: Not-ECT)
cein aaaa . 0111 0010 0110 1111 1100 = Flow Label: 0x726fc
Payload Length: 128
Next Header: Routing Header for IPv6é (43)
Hop Limit: 63
o Source: 2001:db8:23:1::1
SRV6} \‘ 7 \y I\ Destination: 2001:db8:2516::1
~ Routing Header for IPv6 (Segment Routing)
Next Header: IPv6 (41)
Length: 2
[Length: 24 bytes]
Type: Segment Routing (4)
Segments Left: @
First segment: ©
Flags: 0x00
Reserved: 0000
Address[8]: 2001:db8:2516::1
~ [Segments in Traversal Order]
Address[0]: 2001:db8:2516::1
- » Internet Protocol Version 6, Src: 2001:db8:12:1::1, Dst: 2001:db8:45:1::1
» Internet Control Message Protocol vé

-

$ ip -6 route
2001:db8:2516::1 encap segblocal action End.DT6 table 123 via 2001:db8:34:1::2 dev enp0s9 proto zebra metric 1024 pref medium

Ubuntu 18.04
(Kernel ver. 4.18.8)

W

$ ip -6 route show table 123
2001:db8:45:1::/64 encap mpls 101 via 2001:db8:34:1::2 dev enp0s9 metric 1024 pref medium

Frame 7: 122 bytes on wire (976 bits), 122 bytes captured (976 bits) on interface @
» Ethernet II, Src: PcsCompu_f8:0b:3a (08:00:27:f8:0b:3a), Dst: PcsCompu_b9:92:d1 (08:00:27:b9:92:d1)
« MultiProtocol Label Switching Header, Label: 101, Exp: @, S: 1, TTL: &3

00660 6000 0000 0110 8101 . . ... = MPLS Label: 161

Lo e 060 . ... = MPLS Experimental Bits: @

Ciie weee eeee wees o wwa. ...l Lo0. L... = MPLS Bottom Of Label stack: 1
o chee eaee waee aews ... .... 0011 1111 = MPLS TTL: 63
MPLS/ \‘ 7 \y '\ » Internet Protocol Version 6, Src: 2001:db8:12:1::1, Dst: 2001:db8:45:1::1

» Internet Control Message Protocol v6

W
B

i : Zebra SRv6 CLI on Linux Dataplane (ENOG#49)

' _ Y |
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https://www.slideshare.net/kentaroebisawa/zebra-srv6-cli-on-linux-dataplane-enog49

F&E8 | '

. SRv6ZHWT, 11— —(CNetwork APIZIBE I BB % T

ITLEUIE

. IP AnycastZ/iCFHH I D ET, I—H—NECICWEEULTE

Bl —dDSIDZ=FIFHrIHE

. IP AnycastZz=#FIFB U/ci55(&, Function& UTIZENd.DT6/RE

D7 —TILEREDEDHFIFATIEETH D

35 Copyright © 2019 KDDI Research Inc. All Rights Reserve



