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SRv6 header format oo 1 2 3

012345678901234566789012345¢678901

/ +—t—+—t—t—F—F—F—F—F—F—F—F—F—F+—F+—F—F—F—F—F—F—F -+~~~ —F—F—F—F—F—

/ | Next Header | Hdr Ext Len | Routing Type | Segments Left
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Flags
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IPve Header / bttt

IPv6 Optional |
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Segment List[0] (128 bits IPvé address)

| Segment List[n] (128 bits IPvé address)
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SRv6 Functions

SRv6 function

Eth header | IPv6 header payload

Transit (ex. T.Encaps) ... Encapsulation

\ 4

Eth header | IPv6 header | SRv6 heade‘r\ IPv6 header payload\

End i /Change Dst IPv6 based on SRv6 header

Eth header | IPv6 header | SRv6 header‘ |Pvb header payload

End. XXX (ex. End.DX6) | Decapsulation .

Eth header | IPv6 header payload
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@ *Day 1 CSRV6ICEIT 2 HKRZHH ;




SRV6/\5y D Hfix
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SID: fdoo:ffff:0:1:0:0:0:11
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& SID Locatoraz&IL—3—A~LE

O BRBIZIE, Locator@ T L 74y REHFDIPVOPRLREREEDIL—TI\VI7T
FLRIZERTEL . BGPIZ&KY L& (redistribute connected)

rr=——re !




SRv6 EEDIFKET-LZER
® XAyF: Ciscott, Huaweitt & T /N X (/\—FDz7)

& H—/\—: Linux kernel, VPP(V7+2x7)

H =15 E IR

P4%4{#ERALTSRV6ZZEEL, PAX I/ \—F )7 TEI{ESES
¢ WE7FFunctionz, B BIGEANYY TRERRE
O RAYF T TIELY — /N — |/ \—F o 7ERE R §E(Smart NIC)
—End to End’G/\—I~r7:|:7SRv6€;%LE ]
tEREm L. ARFOA7O—K, KEZEIZEAE

T :




O T—R3TL— % algEl TNy SV I EE
EiEEHEN2FEEEFE(P4_14, P4_16)
¢ (EXRIZIF) 2= T INA RIEIKE
OPAAEIN—F DT TAERETAILETC,. A—YF—F&HET—4FTL—D
IN—FR )7 IR EELLES
¢ https://p4.org/

¢ https://github.com/p4lang/ O ZC\*L%\*L%:\
VAR R BN A 12

i ll]]]

T



https://p4.org/
https://github.com/p4lang/

ERTOEE

® X1 vF(Leaf):
P4xt2' 0% 5< 7 JLASIC(Barefoot Tofino chip)$
Edgecore Wedgel00BF-32X
® X1vF(Leaf/Spine):
RITAMRYI AR A vF(PAEK¥tIG/Broadcom ASIC)
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Serverl [ Ay Server2 (Smart NICIE )
S/W SRv6 H/W SRv6
T.Encaps End.DX6 T.Encaps End.DX6
@ . D
Leaf2(Service) Leaf3
UGN \VedgeBF100-32X AST7726-32X
Spine BGPIZ & %
AST726-32X IP CLOS Fabric
SID
el WedgeBF100-32X Leafl End.DX6 fd00:ffff:0:1:1::11
L eaf? End fd00:ffff:0:2:1::11

Hosts d i Serverl End.DX6 fd00:ffff:0:3:1:0:2:1
Server? End.DX6 fd00:ffff:0:3:2:0:2:1
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®Edgecore Wedgel00BF-32X
O P4xtET 09577 I)ILFvT Barefoot Tofino &
©I/F: 100G QSFP28 x 327k—Fk
O SONICH i, CNIZLYUBGPZ{ERAL. IP CLOS fabricziEmk A g

NETWORKS

BAREFCO:T

NETWORKS

OSONICESZEEH:
©JANOG44 OSSZEWhitebox FANOSDOSONICABEHETHEHOLNTWAIEREZZEZS

¢ https://www.janog.gr.jp/meeting/janog44/application/files/1415/6396
/6082/janog44 sonic_kuwata-00.pdf
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SONIC Architecture { FRR (BGP) ]
https://github.com/Azure/SONiC/wiki/Architecture , FIB push I/F
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Orchagent
(SWSS) B
i syncd ]
SAl
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1. SRV6TI79S 3% P4TEE
O EKRKMIZIFIETFEFRODBYEE T IL LKLY,

O HEEYh R AV AT BE
Ol :T.EncapsTHostDIP7RFL AEF v (BGP/ vy hZFEncap&dEmingtd)

®P4_16TE#(TofinoF v T EP4_16%f I iF)

Eth header | IPv6 header payload

Transit (ex. T.Encaps) . Encapsulation
Eth header | IPv6 header | SRv6 header IPvb header payload
N EE‘ >I:—':
P4_1 6 T =< > End l jChange Dst IPv6 based on SRv6 header
\Eth header | IPv6 header | SRv6 header IPvb header payload
End.XXX (ex. End.DX6) | . Decapsulation "

Eth header XIPv6 header payload
@ 19



1. SRV6TI7293 0% P4TEE
OTyFTIAVT—TILDEE(Leafl/24 @)

Src IPv6 address Dst IPv6 address | Segment Left




3. T—IAIYFT7ILIDIL—ILERTE

QT.EncapS (Leafl) Serverl Server?
o Match&4: HostDIPV6F7KRL X

¢ Action: T.Encaps (SID Leaf2, Serverl)
(SID Leaf2, Server2)

KIERT ST /INAADSIDZEIETE

®End (Leaf2)

O Match&#: SE5EIPV67RL AN
fd0O:ffff:0:2:1::11 (SID=Leaf2)

& Action: End T.Encaps

®End.DX6 (Leafl) End.DX6

O Match& &38R IPVO 7 RL AN
fdOoO:ffff:0:1:1::11 (SID=Leafl)

& Action: End.DX6




3. T IATYFT7oOIa>DIL—ILERTE
OleaflDTYFT7OIaT—TIL

Src IPv6 address Dst IPv6 address | Segment Left Action
Hostl's address - - T.Encaps
Host2’s address - - T.Encaps

fd00:ffff:0:2:1::11
] (Leafl’s SID) L Bl DiE

O Leaf2M2yFT7 O3 T—TIL

Src IPv6 address Dst IPv6 address | Segment Left

) fd00:ffff:0:2:1::11 ) End
(Leaf2's SID)
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o FAYS5TT ILF VT (FPGA)HEH;
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427 )L® FPGA PAC N3000 71/

[ | [ |
Ethemet 1 —\—————> Netcope P4 Atom 1 —=—>
n [ |

egress port

Fortville 0 :

— ST > e
I

I

I

I

I

Fortvile 1 |

]

QSFP28 E ---------------- E § -7°|:| 7“377\‘}[/ i
cpento \—»m» © Fv 7 (FPGA) k|

Netcope P4 Intel device

I
]
]
I
I
I
I
]
1 Kernel
I




427 )L® FPGA PAC N3000 71/

FPGAD LXEEND b F
TLITTT 74w 7lE, PATAT T L
Py i— Al (Ethernet or kernel)
Ethemet0 —> Netcope P4Atom0 —» £ = '
X & —— < envesoo

Forvile0
I
I
I
Fortvile 1 |
|
I

|

|
E EEEEEEEEEER
] |
] |
|

egress port

Ethemet 1 ~ —>» Netcope P4 Atom 1 —=>
\

Transmit
Mode

1 — I h oixlE S N7z
N7 T4y T DmEE S
T = | O~ R THIE

Netcope P4 Intel device (Ethernet or FPGA)

T :
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1

Line 0 enp8sof
H I I Fortville 0 ,
Line 1 M
Line 0 npl0s010
Line 1 ; 1105011
Ethernet’R— b T kernel TIZSR~ vy &

SR~y Z{F =&
NIy R IR E

WA X NT-IRRET
/\/T/I\%?é B

Netcope P4 Intel device
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1. SRV6 7913 % PATEE
¢ EXMIERAVF ERBHOI—FTEVT

¢ BL. SEIOFIERITIV/NMTHPE_14DHFIEDT= . NICHD
P4 140—R#ERIIZ1ERK
oPA_16% I IE2 8 F5E

Eth header | IPv6 header payload

Transit (ex. T.Encaps) -~ Encapsulation
E

th header | IPv6 header | SRv6 header‘ IPvb header payload )

P4 _147C3:

End l jChange Dst IPv6 based on SRvb header

Eth header | IPv6 header | SRv6 header IPvb header payload

Eth header | IPv6 header —

@ 29
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OIYFTFHIAT—T I

Dst IPv6 address Action
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REL-PAO—FEFPGAT—4RIZE
¢ Netcopett®WebH 1 ~(Netcope P4 Cloud) CTEji

4+ Newtask 'O TasksList @ watarukum... ®@ Help

Add new task

Add your new task and set task type.

ZZIcP4y —XO—FK
e NN = A

Select target Netcope P4 package

NP4 v4.5 v
Browse your P4 file (ZIP archive or single P4 file)

Drag file or click to open dialog /)LZ - /7_\-\ \/ l\ 7__\\/‘§\ /r X
% =R

Set task type

P4 check, utilization report and synthesis v
Choose target platform and network interface
NP4-Intel-N3000-2x2x25G

pET— 2P E R - SEFME R




2. EEL-P4O—FZEFPGAT—4( XA

Netcope P4 Cloud + Newtask 'O TasksList @ watarukum.. ®Help~ < Give feedback

View task details

o Unlock full task access @ Lock full task access % Delete task
S NN NN NN NN NN EEEEEEEEEEQ
- []
T AME : TASK STATUS : TASK USER
- []
EndDX6_TEncap_1224_N3000 » Task synthesis success . wataru.kumagai.qq
(#789) :lllllllllllllllllllll:

W RTINS B &
e 000 s s IO BHFPGAT — X
RX/TX DMA QUEUES DATE CREATED DATE SYNTHESIS STARTED DATE FINISHED % Q\\ |7 \/ D - l\\\ m_ ﬁ%

- 2019-12-2417:01:15 2019-12-24 17:01:32 2019-12-24 19:54:35

Task files list
P4 Log file File is available \:\ u
P4 source file File is available B
Synthesis report File is available \f\ ﬂ

Firmware File is available
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‘T Encaps Serverl Server?

o Match&#: HostDIPV6F7RL X
o Action: T.Encaps (SID Leafl, Leaf2)

XIERT ST /INAADSIDZIETE

T.Encaps
End.DX6

®End.DX6

O Match&EH: 5852 IPV6 7 L A AN
fd0O:ffff:0:3:2:0:2:1 (BE#R®DSID)
¢ Action: End.DX6




4, T—TILAIYFFTIL3>DIL—ILERTE

OIYFTFHIAT—T I

Hostl’s IP address T.Encaps
Host2’s |IP address T.Encaps

fd00:ffff:0:3:2:0:2:1

(Server2’s SID) End.DX6
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Server? (Smart NICH =)
H/W SRv6

|Pvb address

Server?2 1d00::3:2:0:0:2 T.Encaps || End.DX6
- . A
Leaf2(Service) Leaf3
UGN \VedgeBF100-32X AST7726-32X
e
Spine J\i ﬂF:V?T)V
AS7726-32X A~ b
T.Encaps
el WedgeBF100-32X y
| Hostl fd00::1:1:0:0:4 SRv6 L

Hostl fd00::1:1:0:0:3 SRv6E%h



SRVO6EEZH
‘-| Server2 (Smart NICIEH,)
It;
—

H/W SRv6
T.Encaps End.DX6

Leaf2(Service)
WedgeBF100-32X

Dst IP: 1d00::3:2:0:0:2
Src IP: 1d00::1:1:0:0:4




SRv6E

SRvbIZ L Y Leaf2% Sirverz (Smart NICH#,)
— H/W SRv6
(-lj‘ EEPX%I%? —tj:/r%_ \/7) - T.Encaps End.DX6
— 1 = >

Lef3
Wedg £55100-32X B=PAS /[ 6-32X

Shine n
AS77 6-32X m

L gaf]

WedggSF100-32X

Dst IP: d00::3:2:0:0:2
Src IP: fd00::1:1:0:0:3
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1 v » Fulscreen Stay o0 0P : ' § § i3 took Close le Edit View Taansmit Capture Collisio

yasutaka@gns3vm:~$ M| e O wow
yasutaka@gns3vm:~$
yasutaka@gns3vm:~$ J}

1t Ohastis 01 Port Ownershp Changs -

us Chassis 01 Port Ownesshp Changs -
t

. . N
Re-attach [ Fulscreen Staycatop Bg Ouplcate A L ™ & ¥ Hicetooker E3 cose
- \ ~

.Every 2.0s: show interface counters LEAF2: Wed Jan 15 09:55:08 2020 H''%

IFACE  STATE  RX_OK RX_BPS  RX_UTIL & g RX_OVR  TX_OK TX_BPS  TX_UTIL a TX_DRP  TX_OWR

BEthernet®

@ £ ~DH LA



tEgERIE (RIL—T W)

& AIEFEMH BE LY bR A L

oLeafll<igiLi-BIEBMDServer25iTlz | T~/ DT a—=> 745
2MppsTICMPEEEL. RYDL—rEHIE | TR WATEEE

o SRV fEFES, EABZNENAE KSRVEILEDFE LR 5T
4 _|SmartNICORIZH T WS
‘%m% m 668 :
15 1.38 134 m512B | i 138
— 1420B | :
§ 1 0.89 0.92
L 0.5
<

SRv63 15 SRv61E




MERERIE (BIEELE)

& BIEEH

o Hostl-Server2ffl CICMPV6E{E
O Host1M5ICMPV6 requestiXi{E ~reply2{EE TORFEIZAITE
o LEERFAIZ. Host1-Serverl(Linux®SRv6) CHREIHRIZAIE

¢ MER

EIERFE (msec)

0.6
0.5
0.4
0.3
0.2
0.1

S/W SRv6LHE (Z

EIEN L. 3EIE AN

N 0.543

0.427

Linux®SRv6

H/W SRV6ULIE T (X
EREDIFAMNTIF (T L

m SRVG{ER |

m SRv6{FH

0.204 0.207

Smart NICDSRv6
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FED

®P4/\—FKHxF7[ZSRV6MDFUNnctionZzxE&E T=T-
O /N—F YT F7 TSRV —ERFTA=2T A EELT-!

®RA(YyFTDHP4 SRv6
o BarefootT /N1 AESONICIZ&KY ., IP CLOS fabricESRve#EgED L FEH A BE
® 5 —/\—(NIC)T®DP4 SRv6

OEMEERIL—Tyr (KEE). BFOA70—FE, ELHRICRHLTE VRS
R Z/IN—F T 7SRv6EE A A[HE

OPANELZEBEERBLTIETFTHLIAGL
O EBEFHEKE(EISMartNICT40047F2E (T.Encaps/End.DX6)
CBBDEBIBLLEH(T—TILIVFOLERRD)NEE

e ;




SRDRE

¢ tBMDSRvV6 FunctionZE%
OH—ERFIA=2T DI=HDENd function
O https://tools.ietf.org/html/draft-ietf-spring-sr-service-programming-01

Y —/\—DEEM L
OCIEZIEFo1—=27 . DPDKOEAE
o Smart NICE AREEHE (2x25G, 4x25G)

®Smart NICOP4T7 055 L%EP4 16IZEEL, O—FZXA(yvFEHEBEL

e ;
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SONiCa—k<w7

Basic L2/L3

40G

Containerized

More contributors and hardware support More industry adoption Commercial support

Warm Reboot Kubernetes Mgmt.

Streaming

Restful API
Telemetry

MLAG
VxLan
Fast reboot Virtualization EVPN

configDB

IPv6

RDMA

HmY U — K
- 201811

- 201904

- 201911 (&3)

100G ARM support Mgmt. Switch Chassis

Powering data center ToR/Leaf Powering bare metal service Powering Al/gaming service

2019 OCP Global Summit “SONiC/SAl and It's Rapid Growing Ecosystem”

https://146a55aca6f00848c565-
a7635525d40ac1c70300198708936b4e.ssl.cfl.rackcdn.com/images/f86f93bac8c32db39dd851dcbbe5101¢c64321d91.pdf

A— R~y 75FMIEUT 228

@ https://github.com/Azure/SONiIC/wiki/Sonic-Roadmap-Planning 48


https://146a55aca6f00848c565-a7635525d40ac1c70300198708936b4e.ssl.cf1.rackcdn.com/images/f86f93bac8c32db39dd851dcbbe5101c64321d91.pdf
https://github.com/Azure/SONiC/wiki/Sonic-Roadmap-Planning

201911 —X#%Ee(F 7F)

¢ ZTP € SSD diagnostic Tolling € Egress mirroring and ACL

¢ BFD SW 100ms interval from @ Management Framework action support check via SAI

FRR # Platform Driver Development @ Configurable drop counters
¢ NAT Framework @ Core File Manager
& STP/PVST ¢ Build Improvements € Log analyzer to pytest
¢ Mgmt VRF € Dynamic Break Out ¢ HW resource monitor
€ Multi-DB optimization € Sub-port support ¢ MLAG
¢ sFlow @ Threshold(BST)

® Error handling enhancements 4 Inband Flow Analyzer

¢ L2 functional and performance € Debug Framework

enhancements ¢ Platform Development
¢ L3 perf enhancement Environment
¢ VRF # Build time improvements
¢ Platform test € ONIE FW tools

https://github.com/Azure/SONiIC/wiki/Release-Progress-Tracking-201911

e .
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