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IPv4/IPv6 IPv4 L2
« 14+ MPPS, single core « GRE, MPLS-GRE,NSH-GRE,VXLAN, NSH-VXLAN-GPE « VLAN Support
* Multimillion entry fib « IPSEC + Single/Double tag
« Source RPF » DHCP client/proxy » L2 forwarding with EFP/Bridge Domain concepts
« Thousands of VRFs » Carrier Grade NAT « VTR - push/pop/translate
» Controlled cross-VRF lookups « Mac Learning - default limit of 50k addresses
« Multipath - ECMP and Uneqgual Cost |PV6 « Bridging — Split-horizon group support/EFP filtering
« Multiple million Classifiers — Arbitrary N-tuple « Neighbor Discovery « Proxy Arp
« VLAN Support - Single/Double tag « Router Advertisement « Arp termination
« Counters for everything + DHCPVG Proxy « IRB — BVI Support with RouterMac assignment
« Mandatory Input checks « L2TPV3 « Flooding
« TTL expiration « Segment Routing » Input ACLs

= header checksum « Interface cross-connect

+ L2 length < IP length

« SRv6 Network Programming
= Spray policies

= ARP resolution/snooping « MAP/LW46 - IPvdaaS
+ ARP proxy « iOAM
MPLS

* MPLS-o-Ethernet
« Deep label stacks supported
« Segment Routing

+ Spray policies
= SR TE steering
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swsmwmo
XTC
XRv A
10.75.58.140 \/
iscolcis 23

Tester1  ciscolcisco 1.
10.75.58.122 Tester 2
R 10.75.58.145
,,,,,,, HundrodGigE00/
Lo: fc00:c::1/64
? s Sl ot oS e
) \ Intf3: 2001:3¢::2/64uvoscigz0n £0000:
T outer A998 10.75,58.203 Router B
Server 1 VPP Router 1 NCS 5K ciscolcisco123 NCS 5K VPP Router2 Server 2
192.168.0.3
i RndedGoE00An
Inf: 10002024 Lo:fc00:1:1/64  Locfc00azt/d " Lo:fc00:b:1/64  Lo:fc002:1/64 Intf 10.0.1.224
10.75.58.135  Inti1:10.0.0.1/24  Intf1: 2001:1a:2/64 Intf1: 2001:20:2/64 Intf1: 10.0.1.1/24  10.75.58.146
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Intf2: 2001:3c::1/64

10.75.58.144
VPP Router 3 iscolcisco123
hormet1300

Ens
Intf: 10.0.2.2/24
10.75.58.147
ciscolcisco123
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root@PP:~# uname -sr; tail -2 /etc/lsb-release
Linux 4.4.0-116-generic
DISTRIB_CODENAME=xenial

DISTRIB_DESCRIPTION="Ubuntu 16.04.4 LTS"
root@VPP : ~#

B 6 VPP 375 Ubuntu fRAME S

1. vi /etc/apt/sources.list.d/99fd.io.list

2

3. deb [trusted=yes] https://nexus.fd.io/content/repositories/fd.io.stable.1807.ubu
ntu.xenial.main/ ./

[trusted=yes] https://nexus.fd.io/content/repositories/fd.io.stable.1807.ubuntu.xenial.main/ ./

Bl 7 B8UEH APT Source XX/

1. apt update
2. apt dist-upgrade -y
3. apt install -y vpp vpp-1lib vpp-plugins vpp-dpdk-dkms

BRTERL G, AT
1. systemctl status vpp

AR RE SR vpp ARSTIUVERS, IAGER 223 5 il

root@PP:~# systemctl status vpp
e vpp.service - vector packet processing engine
Loaded: loaded (/lib/systemd/system/vpp.service; enabled; vendor preset: enabled)
Active: active (running) since Mon 2019-04-22 22:17:21 PDT; 5 days ago
Process: 5288 ExecStopPost=/bin/rm -f /dev/shm/db /dev/shm/global_vm /dev/shm/vpe-api (code=exited, status=0/SUCCESS)
Process: 5296 ExecStartPre=/sbin/modprobe uio_pci_generic (code=exited, status=0/SUCCESS)
Process: 5293 ExecStartPre=/bin/rm -f /dev/shm/db /dev/shm/global_vm /dev/shm/vpe-api (code=exited, status=0/SUCCESS)
Main PID: 5300 (vpp_main)
Tasks: 5
Memory: 116.0M
CPU: 5d 1h 47min 13.101s
CGroup: /system.slice/vpp.service
L5300 /usr/bin/vpp -c /etc/vpp/startup.conf

2:44:16 VPP vnet[5300]:
144:46 vnet[5300] :

:46: vnet[5300] :

146 vnet[5300] :

:07: vnet[5300]:

:07: vnet[5300] :

37 vnet[5300] :

:34: vnet[5300] :

:29: vnet[5300]:

20:44; vnet[5300] :
root@VPP:~# ||

B 8 #F VPP HBITIRE




3.3 E vPP
BT EY| B8 EHE R PCI X484 1) ID:

1. 1lshw -class network -businfo

root@PP:~# 1shw -class network -businfo
Bus info Device Class Description

pci@000:03:00.2 ensl6@ network VMXNET3 Ethernet Controller

pCci@0000:04:00.0 network Ethernet Controller X710 for 10GbE SFP+
pci@000:0b:00.0 network VMXNET3 Ethernet Controller
pci@000:13:00.0 network Ethernet Controller X710 for 10GbE SFP+

K9 #F Linux RN 4% PCT &%

i EE, XANRTE VPP A RS, Hrbads 4 &, mTRLER] 2 ek
#& VMXNET3 [, Bl VMWare BEfUHLH BRI+, I 2 B R j2& PCI HiE 3|
RERHLEIP R, X710 PR 2 i H . 28X BIRATHEE 3 W Rac4s VPP 4
#H (vPP BEEIM-R, FRRBHRSGMEH, HEERE —NMEEO, wEK
ens160 H R4, AKX SSH 17H%) .

X BHIRATICR k)G 3 B PClid, 43#]4 0000:04:00.0, 0000:0b:00.0 LA
J% 0000:13:00.0,

AU vpp HIRCE S

1. vi /etc/vpp/startup.conf

TREME S R ) dpdk H857:

1. dpdk {

2. dev 0000:04:00.0
3. dev 0000:0b:00.0
4. dev 0000:13:00.0
5. }



dpdk {

## Change default settings for all intefaces

# dev default {
## Number of receive queues, enables RSS
## Default is 1
# num-rx-queues 3

## Number of transmit queues, Default is equal
## to number of worker threads or 1 if no workers treads
# num-tx-queues 3

## Number of descriptors in transmit and receive rings
## increasing or reducing number can impact performance
## Default is 1024 for both rx and tx

# num-rx-desc 512

# num-tx-desc 512

## VLAN strip offload mode for interface
## Default is off
# vlan-strip-offload on

#}

## Whitelist specific interface by specifying PCI address

# dev 0000:02:00.0

dev 0000:04:00.0

dev 0000:0b:00.0

dev 0000:13:00.0

## Whitelist specific interface by specifying PCI address and in

B 10 &E%E 1 VPP it B XC/F
RAECf:, S VPP:

1. systemctl restart vpp
2. vppctl show pci
3. vppctl show interface addr

vpp# show pci
Sock VID:PID Link Speed Driver Product Name Vital Product Data

15ad:07b@ 5.0 GT/s x32 vmxnet3

8086:1572 5.0 GT/s x32 uio_pci_generic Cisco(R) Ethernet Converged NIC PN: X710-DA4
VO: Ox 4d 41 50 20 35 2e 31 36 ...
MN: 1137
RV: Ox 2e

15ad:07b0

5.0 GT/s x32 uio_pci_generic

8086:1572 5.0 GT/s x32 uio_pci_generic Cisco(R) Ethernet Converged NIC PN: X710-DA4

VO: Ox 4d 41 50 20 35 2e 31 36 ...
MN: 1137

RV: Ox 2e

B 11 VPP H1 PCI 5 &



vpp# show interface addr
GigabitEthernetb/@/0 (dn):
TenGigabitEthernet13/0/0 (dn):

TenGigabitEthernet4/0/0@ (dn):
local® (dn):

vpp#
& 12 VPP B fd DA IP ikt
A LLE BIRIRIA NI JUAS Interface, i BARC B I :
0000:04:00.0 -> TenGigabitEthernet4/0/0 (”04:00.0” Fft &t 11 ) 4w 574 /0/0”)

0000:0b:00.0 -> GigabitEthernetb/0/0 (”0b:00.0” At W5} i 71 1) %% 5"b/0/0”)
0000:13:00.0 -> TenGigabitEthernet13/0/0 (”13:00.0” i i 5t i 11 14 513 /0/0”)

VPP ERIREI 2 Ja, ZETHBECEM S ER, B VPP R THZ At Ay 2 H At
R IE AP 5 HET A B . AEAR RS 3 ATiE T Day0 Be & ST R RAFBC E
(B AT DOl A i3] VPP A SEE SR LT, X AN FEBEA)

E AT VPP WIIGHCE, VPP FIMIUAEC B H /etc/vpp/startup.conf HL[H D &
PLIE :

unix {
nodaemon
log /var/log/vpp/vpp.log
full-coredump

cli-listen /run/vpp/cli.sock

gid vpp
tartup-config /usr/share/vpp/scripts/interface-up.txt

&l 13 VPP HIFCE S H
wIn—A7:
1. startup-config /path_to_config_file
{EIX HIRAT3E LI config L4424 /usr/share/vpp/scripts/interface-up.txt.
$% T K% % interface-up.txt:

1. # BlH TenGigabitEthernet4/0/0 [¥) ip Hubik Al RS
2. set interface state TenGigabitEthernet4/0/0 up

10



3. set interface ip address TenGigabitEthernet4/0/0 2001:1a::1/64
4. # BLEEVAIKH
5. 1ip route add ::/0 via 2001:1a::2
6. # MiLZ GigabitEthernetb/0/0 1] ip HuhlAl kG FIRAS
7. set interface state GigabitEthernetb/e/0 up
8. set interface ip address GigabitEthernetb/0/0 10.0.0.1/24
9. # [HE TenGigabitEthernet13/0/0 ] ip HuhitAlin FIIRAS
10. set interface state TenGigabitEthernet13/0/0 up
11. set interface ip address TenGigabitEthernetl13/0/0 10.1.0.1/24
12. # FriE Loopback i1, A& loopback itk Al FRA
13. loopback create-interface
14. set interface ip address loop@ fc00:1::1/64
15. set interface state loop® up
e J5 EJH vpp:
1. systemctl restart vpp
2. vppctl show interface addr

root@VPP:~# vppctl show interface addr
GigabitEthernetb/@/0 (up):

L3 10.0.0.1/24
TenGigabitEthernet13/0/0 (Cup):

L3 10.1.0.1/24

TenGigabitEthernet4/0/0 (up):
L3 2001:1a::1/64

local® (dn):

loop® (up):
L3 fc@0:1::1/64

B 14 VPP B8 (% DA TP ikt
AILVERICA5ERK T day0 B2 H . 1P A HACE .

3.4 it & Cisco NCS5500

Cisco NCS5500 5% 5 f SRv6 HfE. £E Cisco NCS5500 Ji H SRv6 ThREFF /L
Locator 2 J&, < H33K1S End #4EXT M [ Segment, 1X fifl Linux AA—7FF.

i 2L

VLoONOOTUVTA WNER

hw-module profile segment-routing srvé
segment-routing
srvé
encapsulation
source-address fc@0:c::1
]
locators
locator TEST
prefix fc@@:c:1::/64

11



1e. !
11. !
12. !
13. !

PL FFCE A SRve ThEE, JFECE SRv6 [ locator. HHACE 2 5 SRve WA R,
) 75 ELHAT

1. reset

Z 24> H J5 Cisco NCS5500, )i H#EC & hw-module.
PeE 25, mreld@s R a4 &% locator LA K& Segment:

2. show segment-routing srvé6 locator
3. show segment-routing srvé6 sid

RP/@/RP@/CPUQ:R33#show segment-routing srve locator
Wed Apr 24 07:13:38.023 UTC

Prefix Status

fc@@:c:1::/64
B 15 Cisco NCS5500 K Locator Fi &

] LLE F| Locator .4 & UP IRE&.

RP/@/RP@/CPUQ:R33#show segment-routing srvé sid
Wed Apr 24 07:13:53.855 UTC

*** |ocator: 'TEST' ***

Function Context

fc00:c:1:0:1:: End (PSP) 'default’:1 sidmgr InUse Y

B 16 Cisco NCS5500 HZh4rBLH Segment {58,
H3)5r iS5 End #4EX NI Segment 4 fc00:c:1:0:1::

FAHE = Cisco NCS5500 % FH &% FIJFEATIZERAE, XN End #:4F Segment 73
A

% FH A% Segment

Router A fc00:a:1:0:1::
Router B fc00:b:1:0:1::
Router C fc00:c:1:0:1::

Z* 3 Cisco NCS5500 BEAHEIH End EE/EXT R Segment

12



3.5 B B2 HI SN AR FF BT R

FEH AN FEFP 9 Python SEBLRIRGIREY, AILAZARAEAERCT &, X HLEL ubuntu
N

1. apt-get update
2. apt-get install python3 python3-pip git
3. python3 -m pip install requests paramiko

F R HIAE TE K
A PRI ) 2 1A -

1. git clone https://github.com/1jm625/srv6_vpp_demo_controller.git
2. c¢d srv6_vpp_demo_controller

BB B B S config.json:
1. {
2. "xtc_node":{ // XTC #=HI#MZEEFR, BRINREST API iil1°% 8080
3. "ip":"10.75.58.140",
4. "username":"cisco",
5. "password":"ciscol23"
6. 1,
7. "vpp_node":{ // VPP ¥ ZEN ARFINEREER, BIMER SSH iE#
8. "ip":"10.75.58.120",
9. "username":"root",
10. "password":"ciscol23"
1. %},

12.  "node_list":["nodel","node2","node3"], // FAEFIEMLIK, B FEMN table —F
13.  "node_table":{ // NCS5500 /% Hi#%[) IPv4 Loopback i, AT 5

14. "nodel":"192.168.0.1",

15. "node2":"192.168.0.2",

16. "node3":"192.168.0.3"

17. 3},

18. "node_sid":{ // NCS5500 % H1#%(K) End #EIEXT M) Segment, HI NCS5500 HEIAEMK
19. "nodel": "fc00:a:1:0:1::",

20. "node2": "fc00@:b:1:0:1::",

21. "node3": "fc@@:c:1:0:1::"

22. 1,

23.  "node prefix":["10.0.1.0/24","10.0.2.0/24"], // IPv4 HIikHER
24. "node_dx4 sid":["fc@0:2::a","fc00:3::a"] // DX4 E{EXTRiIK) Segment
25. }

el ERCE A, WA E AR R E

V9. SERRAE

4.1 Overlay fl Underlay & F K #: G MIA

EXAIAR L, FRATE IR A =4 Segment ] SRv6 Policy [ 21 3t 4% & 14 e

13
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Ens192

Intf: 10.0.2.2/24

Server 3

Overlay GW

~—
Te GE bi0/0 ge13/0/0 l’

o

r2
10.75; 8.145

3l

C 31

3

-

s
#
-~ "
-

Server 2

Lo: fc00:2::1/64 Intf 10.0.1.2/24

Intf1: 2001:2b::2/6 4 Intf1: 10.0.1.1/24
Intf2: 2001:ab::2/6 } |ntf2: 2001:2b::1/6¢

W E TR, RKREAH 2 & Cisco HFIEMNRAC M Trex. Trex #
DPDK {ENIEZIKS), AILLAERERITERE. Trex 73 7ll#B& 7 Testerl Fl Tester2,
AKX Tester2 4T3 Testerl, JFAE VPP2 EELE | —ME& =1 Segment
'] SRv6 Policy, H:H1] 2 4~ Segment 2y NCS5500. Tester2 <i% 594B [1] UDP /)

B E N E VPP2:

GigabitEthernetlb/0/@ ff] 10.1.1.2 #l#% (Bl Tester2)

cP0:1::1a encap

ul

sr localsid address fc00:2::1a behavior end.dx4 GigabitEthernetlb/0/0 10.1.1.2
# & X Segment fc00:2::1a FH#AEA End.DX4, ¥ AT IPv4 FUi% Kk 3|

sr policy add bsid fc00:2::999:12 next fc00:b:1:0:1:: next fc00:a:1:0:1:: next f
# ININ—AHTH Policy, 8 =1 Segment, 5% Router B, FiZ|Router A, #)g#| VPPl

sr steer 13 10.1.0.0/24 via bsid fc@0:2::999:12
# 14524 10.1.0.0/24 FIEE]FEH E X[ SRv6 Policy

14



vpp# show sr policies

SR policies:

[@].- BSID: fc@@:2::999:12
Behavior: Encapsulation

Type: Default

FIB table: @

Segment Lists:

[@].- < fc@@:b:1:0:1::, fc0@:a:1:0:1::, fc@D:1::1la > weight: 1

& 18 VPP2 [ SRv6 Policy, fl& 34 Segment

vpp# show sr localsids
SRv6 - My LocalSID Table:

Address: fc00:2::1a

Behavior: DX4 (Endpoint with decapsulation and IPv4 cross-connect)
Iface: GigabitEthernetlb/@/0@

Next hop: 10.1.1.2

Good traffic: [@ packets : @ bytes]

Bad traffic: [@ packets : @ bytes]

B 19 VPP2 KA H: Segment F
BT AR VPPL 4T E -

1. sr localsid address fc@@:1::1a behavior end.dx4 TenGigabitEthernetl3/0/0 10.1.0.

2

# € X Segment fc0@:1::1a M#1EN End.DX4, ¥ NI IPv4 4% k3
GigabitEthernet13/0/0 [ 10.1.0.2 L% T (El Testerl)

sr policy add bsid fc@0:1::999:1a next fc@0:2::1a encap

# WIN— N Policy, [AIFEEL#ER] vPP2

sr steer 13 10.1.1.0/24 via bsid fc@0:1::999:1a

# 1524 10.1.1.0/24 HIEEF2EH € XIP) SRve Policy

N

o UVl b~ w

BSID: fc@@:1::999:1a
Behavior: Encapsulation
Type: Default

FIB table: 0
Segment Lists:
[1].- < fc@0@:2::1a > weight: 1

& 20 VPP1 i SRv6 Policy, HEE[RIF| VPP2
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Address: fc00:1::1a
Behavior: DX4 (Endpoint with decapsulation and IPv4 cross-connect)
Iface: TenGigabitEthernetl13/0/0

Next hop: 10.1.0.2
Good traffic: [@ packets : @ bytes]
Bad traffic: [@ packets : @ bytes]

K 21 VPP1 HZAHE Segment &
Tester2 Fit & :

root@ubuntu: /opt/trex/v2.56# cat /etc/trex_cfg.yaml
- port_limit 2 2
version H
#List of interfaces. Change to suit your setup. Use ./dpdk_setup_ports.py -s to see available options
interfaces : ["0b:00.0", "dummy"]
port_info : # Port IPs. Change to suit your needs. In case of loopback, you can leave as is.
- 1ip :10.1.1.2
default_gw : 10.1.1.1
- 1ip 0 1.1.1.1
default_gw : 2.2.2.2

Bl 22 Tester2 i Trex BLE

&N Trex Wl E A, HrhlCE T Trex A -Fim D GEL PCLID $87%E,
WS interfaces &) LALLM RFTECE M IP, MK (W port_info FII{E
B o fERCE M, interfaces 288X B W A< #2041, 55 1. 3. 5 PN
REefE N Rk (4l EEIR)70b:00:0") , HAHEE 2. 4. 6 M E MR GE/EN
ellom (o BB dummy, dummy #8245 —MEREVEE) , ATLLE | Tester2 M
R BN R i o

Testerl fit & :

root@PP3:/opt/trex/v2.56# cat /etc/trex_cfg.yaml

- port_limit 52
version : 2

#List of interfaces. Change to suit your setup. Use ./dpdk_setup_ports.py -s to see available options
interfaces : ["dummy","@b:00.0"]

port_info : # Port IPs. Change to suit your needs. In case of loopback, you can leave as is.
- ip

default_gw :

- 1ip :

default_gw :

K 23 Testerl i Trex BRE

N Tester1 HIFCE S, B LAEFIH Tester2 KX 5N, Testerl HIEZHE—
iR dummy C(BINZS) , 5 474 0b:00:0, EJ Testerd AR 4 Bt & Uk

Uit o

16



root@ubuntu: /opt/trex/v2.56# cat astf/new.py
from trex.astf.api import *

class Profl():
def __init__(self):
pass

def get_profile(self, **kwargs):
# ip generator
ip_gen_c = ASTFIPGenDist(ip_range=["10.1.1.2", "10.1.1.2"], distribution="seq")
print(ip_gen_c)
ip_gen_s = ASTFIPGenDist(ip_range=["10.1.0.2", "10.1.0.2"], distribution="seq")
ip_gen = ASTFIPGen(glob=ASTFIPGenGlobal(ip_offset="1.0.0.0"),
dist_client=ip_gen_c,
dist_server=ip_gen_s)

return ASTFProfile(default_ip_gen=ip_gen,

cap_list=[ASTFCapInfo(file="../cap2/udp_594B.pcap",
cps=10000)1)

def register():
return Profl()

B 24 Trex RAXTMACH

RIS A B RS NACHS, AL O A AE RIE LN 594B | UDP 41, JF
TERFRFATH 3% 10000 AN sE XLIF UDP A,

H Se A H A ping X ¥ -
trex>ping -p @0 -d 10.1.0.2

Pinging 10.1.0.2 from port @ with 64 bytes of data:
Reply from 10.1.0.2: bytes=64, time=8.30ms, TTL=126
.0.2: bytes=64, time=3.61ms, TTL=126
.0.2: bytes=64, time=5.94ms, TTL=126
.0.2: bytes=64, time=3.19ms, TTL=126
.0.2: bytes=64, time=5.64ms, TTL=126

Reply from 10.1
Reply from 10.
Reply from 10.
Reply from 10.
trex>

Bl 25 Tester2 ping Testerl

A LA Ping 385, JT4RIERAT -

tui>start -f astf/new.py -m 15 -d 100

B 26 Tester2 BATMRAMIA, FFLHITR

17



connection
version
cpu_util.
rx_cpu_util.
async_util.

CPU util.
Tx bps L2
Tx bps L1
Tx pps
Line Util.
Rx bps

Rx pps
opackets
ipackets
obytes
ibytes
tx-pkts
rx-pkts
tx-bytes
rx-bytes

oerrors
ierrors

status: \

Press 'ESC' for navigation panel...
status: [0K]

: localhost, Port 4501
: ASTF @ v2.54
: 5.12% @ 1 cores (1 per dual port)
: 0.0% / @ pkt/sec

: 0.05% / 1.29 KB/sec

TRANSMITTING
1 Gb/s
5.12%

713.75 Mbps
737.78 Mbps
150.2 Kpps

73.78 %

@ bps
@ pps

21801861

)
12950300768
340

21.8 Mpkts
5 pkts
12.95 GB
340 B

0
0

& 27 Tester2 WIETRE

EEPA R IRES AT BIABAERSERATTE X UDP BdE TR, MR K

HF A 710Mbps A4, PPS A 150.2K.

1 713.75 Mb/sec
. 737.78 Mb/sec

: 150.2 Kpkt/sec

18



connection : localhost, Port 4501 total_tx_LZ2 : @ b/sec
version : STL @ v2.54 total_tx_L1 : @ b/sec
cpu_util. : 0.0% @ 1 cores (1 per dudl port) total_rx : 715.38 Mb/sec
rx_cpu_util. : @.45% / 150.54 Kpkt/sec total_pps : @ pkt/sec
async_util. : 0.07% / 1.24 KB/sec drop_rate : @ b/sec
queue_full : @ pkts

10 Gb/s
CPU util. 0.0%
Tx bps L2 @ bps
Tx bps L1 @ bps
Tx pps @ pps
Line Util. 0%

Rx bps 715.38 Mbps
Rx pps 150.54 Kpps
opackets (7]
ipackets 22424390
obytes Qo
ibytes 13320084300
tx-pkts @ pkts
rx-pkts 22.42 Mpkts
tx-bytes @B
rx-bytes 13.32 GB

oerrors 0
ierrors 0

status: -

Press 'ESC' for navigation panel...
status:

& 28 Testerl HIBITRES

AR K EE, AT LA B (RX) 3 2y 715Mbps 4447, PPS 24 150.5K
KA, FURIEGGER—F, W ZER OER R, TEH.

4.2 #EH| 2N AR LSRR MR TR

7 E— AR, BATIAR T VPP+NCS5500 345 K B A =4 Segment ] SRv6
Policy ¥ K IthRE, RIFFE TN, X145, FRATEL Python SEIL 7 — ARl
A SR, s A XTC #6281 Rest API RIRHUE (5 5., FEah&HIH
#£ SRv6 Policy, SCILESAZHT %L

i % N FH AR 7 H Python 4n'S, EARMIRASE
https://github.com/ljm625/srv6_vpp_demo_controller
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https://github.com/ljm625/srv6_vpp_demo_controller
https://github.com/ljm625/srv6_vpp_demo_controller

TN AEHIBRNARFAERRATAEIHA, HARRE Cisco AFER
HISEI T, AR SEEA R TR LI TR

AT 22 B0y, AT @b 1 BCESCrE, T i fag S A A — T F il 85 BN AR -

SITHEEIER
i

PathFinder

igssHifeverizs) DR
Y

ﬁf;ﬁﬁiﬁ)\ Python Controller

A

Y

T &SRveREEZIVPP

ES

T— TRITHERER ‘—l

20 iR R
g N AR P AR
i 25 L AR P 32 By N = A
1. FEEH

FEHRATIEIA, @V PathFinder, RIS EESS W2 TR RARN, WK
47254k, I VPPController BEHLAE T i) SRv6 Policy I T K4 VPP ¥4

2. PathFinder 2%

T ZGEIE Rest APL, M H] XTC f2fi 8%, SRIUEBRER, Jrik bl 5 a5 RAE
M

20



BEYH: EEAXH, Cisco XTC MAXRFEEH SRv6 Policy, RZH
i+% SR-MPLS Policy, HFMLBRAIER LA T XTC # SR BARER:, &
H 2T ERE B 21 3R %4 T 9 SR-MPLS Policy /) Segment %1%, {H
AT R (dry-run) , 25H THKEIK VPPController K49i&E1H ] SRv6
Policy # T XK.

3.  VPPController CLI 2§

XA RSN A HADSEEI 77k, X B CLI 7. MBAE IR H k2
Ja, EeARYELS I A O LI SRv6 Policy, FFilid CLI N &4 VPP #%
28,

BRI A Szl de B AR, AT

1. python3 main.py

Bl 30 fEHlE P HREFBITRES

BN BsZ G, BTEEZHEESRICRE, RASHTHEBM T K
SRv6 Policy 43 VPP1.

Underlay #%#il#s XTC 75 H ) M Router A 2:4% Router B R 2EIR B % 25 BN
Router A->Router C->Router B,

2 N R R R4 VPP (1) SRv6 Policy M:

2. vppctl sr policy add bsid fc@0:1::999:12 next fc@@:c:1:0:1:: next fco@:b:1:0:1::
next fc@0:2::a encap

RN FEAE VPP2 [ SRv6 Policy, 4t2:1F Router C 1] Segment, 2% Router B
] Segment, /5 2:4F VPP2, A Underlay 5 #4558 —3.

P il 28 N R AR F R 15 17 M Router A 2:4% Router C (5K IEIR IR 12,
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BSID: fc@0:1::999:12
Behavior: Encapsulation
Type: Default

FIB table: @

Segment Lists:

[2].- < fc@@:c:1:0:1::, fc@@:b:1:0:1::, fc@d:2::a > weight:

BSID: fc©@:1::999:13
Behavior: Encapsulation
Type: Default

FIB table: @

Segment Lists:

[3].- < fc@@:c:1:0:1::, fc@@:3::a > weight: 1

& 31 VPP1 _E2:4E VPP2/VPP3 ff) SRv6 Policy

KN VPP1 E 224 VPP2/VPP3 ] SRv6 Policy, W] LLE FI4% i s N AR 7 O &5
AN AT SRv6 Policy #1%.

IAEIFEE A 10.0.0.2 ping 10.0.1.2. FEFRAEZI, FATLE Router A FF THCE IR
({£ performance-measurement §#3(T) i@ ISIS #EATZHE (BLMTEHL T A]
DU I SR 1 REM & D e sl E PR A IR1F L EIRIR ), fER LRI R A 221k

22



performance-measurement
interface HundredGigE®/@/1/1
delay-measurement

advertise-delay 500
1

!

interface HundredGigE@/@/1/3
delay-measurement
advertise-delay 50

RP/@/RP@/CPUQ:R31#config

Wed Apr 24 ©8:01:53.217 UTC
RP/@/RP@/CPU@:R31(config)#performance-measurement
RP/@/RP@/CPUQ:R31(config-perf-meas)#interface HundredGigE 0/0/1/1
RP/@/RP@/CPU@:R31(config-pm-intf)#de

delay-measurement describe
RP/@/RP@/CPU@:R31(config-pm-intf)#delay-measurement advertise-delay 50
RP/@/RP@/CPUQ:R31(config-pm-intf)#exit
RP/@/RP@/CPU@:R31(config-perf-meas)#interface HundredGigE ©0/0/1/3
RP/@/RP@/CPUR:R31(config-pm-intf)#de

delay-measurement describe
RP/@/RP@/CPUR:R31(config-pm-intf)#delay-measurement advertise-delay 500
RP/@/RP@/CPUQ:R31(config-pm-intf)#

& 32 #£ Router A _HIEHEEIKIN AR
tn FKE, 7E Router A FEMECE, ¥ 2 SEEME I AEIR {1 6

cipher aes128-ctr, 128 bits) (active; 1 open channi

pher aes128-ctr, 128 bits) (active; 1 open channel(

Bl 33 il g8 N R FF T H B 45 R

FHREREH SN AR, w] DUR PP 4 5 RE e il 21 1 A n A2 t, Bt
(g

K, B4 MM Router A 224% Router B [F) iR IEIR B B& 45 B/ Router A-

>Router B .
%} M) SRv6 Policy A:

1. vppctl sr policy add bsid fc@0:1::999:12 next fc@@:b:1:0:1:: next fc@0:2::a enca
p

UL 2 VPP1 & SRv6 Policy:
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BSID: fc@@:1::999:12

Behavior: Encapsulation

Type: Default

FIB table: @
Segment Lists:

.- < fc@0:b:1:0:1::, fc0@:2::a > weight:

BSID: fc@@:1::999:13
Behavior: Encapsulation
Type: Default

FIB table: @

Segment Lists:

[3].- < fc@@:b:1:0:1::, fc@0:c:1:0:1::, fcOD:3::a > weight: 1

B 34 VPP1 _EEHJ5HI SRv6 Policy

i EEZHER Sy, VPP1 4% VPP2/VPP3 ) SRv6 Policy CL4% 4% il 2% N F R
H AT 17

10.0.2.2 ping statistics ---

packets transmitted, 500 received, @% packet loss, time 498999ms

min/avg/max/mdev = 0.236/0.344/0.471/0.037 ms
root@PP:~# ping 10.0.1.2
PING 10.0.1.2 (10.0.1.2) 56(84) bytes of data.
bytes from 10.0 : icmp_seg=1 ttl=62 time=0.
bytes from 10.0 : icmp_seg=2 ttl=62 time=0.
bytes from 10.0 : icmp_seg=3 ttl=62 time=0.
bytes from 10.0 : icmp_seg=4 ttl=62 time=0.
bytes from /) : icmp_seg=5 ttl=62 time=0.
bytes from 0 : icmp_seg=6 ttl=62 time=0.
bytes from [/} : icmp_seg=7 ttl=62 time=0.
bytes from [} : icmp_seq=8 ttl=62 time=0.
bytes from 0 : icmp_seq=9 ttl=62 time=0.
bytes from 0 : icmp_seg=10 ttl=62 tim
bytes from o : icmp_seg=11 ttl=62 tim
bytes from 10.0 ttl=62 tim
bytes from [/} s ttl=62 tim
bytes from o : icmp_seg=14 ttl=62 time=0.
bytes from (%} : icmp_seg=15 ttl=62 time=0.
bytes from [} : icmp_seq=16 ttl=62 time=0.
bytes from ) : icmp_seg=17 ttl=62
bytes from [/} : icmp_seg=18 ttl=62
bytes from [/} : icmp_seq=19 ttl=62
bytes from [} : icmp_seq=20 ttl=62
bytes from [/} : icmp_seg=21 ttl=62 time=0.
bytes from (/) : icmp_seq=22 ttl=62 time=0.

64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

RRRPRRPRRRPRRPBPRRBREARRPRRRERRRERRERRR

Bl 35 Serverl ping Server2

% ping Fiif, 7E SRv6 Policy JJ#uid fE b & i E 4.,
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4.3 TI-LFA {337 MR

FE B AN, FRATIAE A s ] 2% AR P R SE B T AR MBS T, RIS
H, BATKEFIH Cisco NCS5500 [¥) TI-LFA Zhig, WK TI-LFA #EESERYHUR . FHE
HERIZ, TSI A IT A TI-LFA.

£ Router A/Router B/Router C I, 7 ISIS T Xt FA 48 5 TI-LFA 85880747 .
FRECE N s (7R TI-LFA AHCE ) -

router isis 1
is-type level-2-only
net 49.0001.1921.6800.0002 .00
distribute link-state
address-family ipv4 unicast
metric-style wide
router-id Loopback®
segment-routing mpls
1
address-family ipv6 unicast
metric-style wide
router-id Loopback®
segment-routing srv6
locator NCS2
1
1
1
interface Loopback®
passive
circuit-type level-2-only
address-family ipv4 unicast
prefix-sid absolute 16032
1
address-family ipv6 unicast
1
1

interface HundredGigE@/0/1/1
circuit-type level-2-only
point-to-point
address-family ipv4 unicast
metric 1
1

address-family ipv6 unicast
fast-reroute per-prefix
fast-reroute per-prefix ti-1fa
metric 1
1
!
interface HundredGigE@/0/1/3
circuit-type level-2-only
point-to-point
address-family ipv4 unicast
metric 1
|
address-family ipv6 unicast
fast-reroute per-prefix
fast-reroute per-prefix ti-1fa
metric 1

& 36 TI-LFA fHCHD &
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RP/@/RP@/CPU@:R32#show isis neighbors
hu Apr 25 04:40:24.979 UTC

[[S-IS 1 neighbors:

System Id Interface SNPA State Holdtime Type IETF-NSF
Hue/e/1/1 *PtoP* Up 22 L2 Capable
Hue/e/1/3 *PtopP* Up 29 L2 Capable

otal neighbor count: 2
RP/@/RP@/CPUQ:R32#show isis ipve fast-reroute summary

hu Apr 25 04:40:36.873 UTC
[[S-IS 1 IPv6 Unicast FRR summary

Critical High Medium Low Total
Priority Priority Priority Priority
Prefixes reachable in L2
All paths protected (/]
Some paths protected (/]
Unprotected (]
Protection coverage Q.

0 2 3
0 ("] )
0 ("] ) ("]
00% Q. 100.0e% 100.00% 100.00%

B 37 ISIS KI4RJEHECE DL IPv6 Fast—Reroute {55,
K& /R T Router B AT A BERII O 8 H AR (BB &R

RP/@/RP@/CPUQ:R32#show isis ipv6 fast-reroute
Thu Apr 25 04:40:43.021 UTC

IS-IS 1 IPv6 Unicast FRR backups

Codes: L1 - level 1, L2 - level 2, ia - interarea (leaked into level 1)
df - level 1 default (closest attached router), su - summary null
C - connected, S - static, R - RIP, B - BGP, O - OSPF
E - EIGRP, A - access/subscriber, M - mobile, a - application
i - IS-IS (redistributed from another instance)
- Downstream, LC - Line card disjoint, NP - Node protecting
- Primary path, SRLG - SRLG disjoint, TM - Total metric via backup

Maximum parallel path count: 8

C 2001:ab::/64
is directly connected, HundredGigE@/0/1/1
L2 RIB backup [2/115]
via fe80::2bc:60ff:fe72:4a4, HundredGigE®/0/1/1, R31, SRGB Base: 16000, Weight: @
No FRR backup
2001:ac::/64 [2/115]
via fe80::2bc:60ff:fe72:4a4, HundredGigEd/0/1/1, R31, SRGB Base: 16000, Weight: @
Backup pat ::2bc:60ff:fe71:d4a4, HundredGigE@/0/1/3, R33, SRGB Base: 16000, Weight: 0, Metric: 2
via fe80::2bc:60ff:fe71:d4a4, HundredGigE@/@/1/3, R33, SRGB Base: 16000, Weight: @
Backup path: LFA, via fe80::2bc:60ff:fe72:4a4, HundredGigE@/0/1/1, R31, SRGB Base: 16000, Weight: @, Metric: 2
2001:bc::/64
is directly connected, HundredGigE®/@/1/3
L2 RIB backup [2/115]
via fe80::2bc:60ff:fe71:d4a4, HundredGigE@/@/1/3, R33, SRGB Base: 16000, Weight: @
No_ERR_backun
fc00:a::1/128 [1/115]
via fe80::2bc:60ff:fe72:4a4, HundredGigE@/0/1/1, R31, SRGB Base: 16000, Weight: @
Backup path: LFA, via fe8@::2bc:60ff:fe71:d4a4, HundredGigE®/@/1/3, R33, SRGB Base: 16000, Weight: @, Metric: 2
fc00:a:1::/64 [2/115]
via fe80::2bc:60ff:fe72:4a4, HundredGigE@/@/1/1, R31, SRGB Base: 16000, Weight: @
Backup path: LFA, via fe80::2bc:60ff:fe71:d4a4, HundredGigE@/0/1/3, R33, SRGB Base: 16000, Weight: @, Metric: 3
Z-feddret 8 1153
via fe80: d4a4, HundredGigE@/@/1/3, R33, SRGB Base: 16000, Weight: @
Backup pat fe80: :2bc:60ff:fe72:4a4, HundredGigE@/0/1/1, R31, SRGB Base: 16000, Weight: @, Metric: 2
fcoo: /64 [ ]
via fe80::2b 3 :d4a4, HundredGigE@/0/1/3, R33, SRGB Base: 16000, Weight: @
Backup path: fe8@::2bc:60ff:fe72:4a4, HundredGigE@/0/1/1, R31, SRGB Base: 16000, Weight: @, Metric: 3

& 38 TI-LFA BB BEER
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7EF 38 FrRiifE B, Al LA F fc00: a:1::/64 (K —~ Segment) (1) & B 42H
HundredGigE0/0/1/3.

TEFF AR IR 2 7, FATTHE KA VPP2 | 2:4E VPP1 [J SRv6 Policy:

BSID: fc00:2::999:12
Behavior: Encapsulation
Type: Default

FIB table: @
Segment lLists:
[6].- < fc0@:b:1:0:1::, fc@0:a:1:0:1::, fc@@:1::1a > weight:

P& 39 VPP2 L SRv6 Policy

SRv6 Policy A%t 2:4% Router B, FZ:4E Router A, # )5 £)i& VPP1 #4447 End.DX4
BRAE.

N HEIF AT -

connection : localhost, Port 4501 total_tx_L2 : @ b/sec
version @ v2.54 total_tx_L1 : @ b/sec
cpu_util. @ 1 cores (1 per dual port) total_rx
rx_cpu_util. 6 / @ pkt/sec total_pps
async_util. 1.21 KB/sec drop_rate

queue_full

state
speed
CPU util. |

Tx bps L2
Tx bps L1
Tx pps

Line Util.

Rx bps
Rx pps

opackets
ipackets
obytes
ibytes
tx-pkts
rx-pkts
tx-bytes

Press 'ESC' for navigation panel...
status: [0K]

tui>start -f astf/new.py -m 16 -d 100,

B 40 Tester2 (KiEHD) TR
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7f Tester2 i&z4T UDP FT¥ACHS, JF453T3

connection
version
cpu_util.
rx_cpu_util.
async_util.

CPU util.
Tx bps L2
Tx bps L1
Tx pps

Line Util.

Rx bps
Rx pps

opackets
ipackets
obytes
ibytes
tx-pkts
rx-pkts
tx-bytes
rx-bytes

oerrors
ierrors

status: |

Press "ESC' for navigation panel...

status: [0K]

: localhost, Port 4501
: STL @ v2.54
: 0.0% @ 1 cores (1 per dual port)
: 0.42% / 158.47 Kpkt/sec

: 0.07% / 1.2 KB/sec

10 Gb/s
0.0%

753.02 Mbps
158.46 Kpps

0

1151495

0
683988030
@ pkts
1.15 Mpkts
0B
683.99 MB

0
0

B 41 Testerl CEH) W&

Tester1 (F5m) Al LA B A2 b A &

total_tx_L2
total_tx_L1

: @ b/sec

: @ b/sec

: 753.02 Mb/sec
: @ pkt/sec

: @ b/sec

: 0 pkts
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connection : localhost, Port 4501 total_tx_L2 : @ b/sec
version : STL @ v2.54 total_tx_L1 : @ b/sec
cpu_util. : 0.0% @ 1 cores (1 per dual port) total_rx : 761.7 Mb/sec
rx_cpu_util. : 0.48% / 160.29 Kpkt/sec total_pps : 0 pkt/sec
async_util. : 0.06% / 1.21 KB/sec drop_rate : @ b/sec
queue_full : @ pkts

10 Gb/s
0.0%

@ bps
Tx bps L1 @ bps
Tx pps @ pps
Line Util. 0%

Rx bps 761.7 Mbps
Rx pps 160.29 Kpps
opackets 0
ipackets 6562988
obytes 0
ibytes 3898412724
tx-pkts @ pkts
rx-pkts 6.56 Mpkts
tx-bytes QB
rx-bytes 3.9 GB

0
ierrors 0

status: \

& 42 Router B LHIIROGIHE R
M _E BRI H AT E 4 H HGE 0/0/1/1 ¥4
FE oK shutdown H FiH T4 & 1) HGE 0/0/1/1 1.
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RP/@/RP@/CPUQ:R32#config

Thu Apr 25 04:42:32.113 UTC
RP/@/RP@/CPUA:R32(config)#interface HundredGigE 0/0/1/
0/0/1/0 @/0/1/1 0/0/1/2 @/0/1/3

RP/@/RP@/CPU@:R32(config)#interface HundredGigE ©/0/1/1
RP/@/RP@/CPUB:R32(config-1if)#shutdown
RP/@/RP@/CPUA:R32(config-if)#commit

Thu Apr 25 04:42:40.347 UTC

K& 43 Shutdown H B T# K RH O

connection : localhost, Port 4501 total_tx_L2 : @ b/sec
version : STL @ v2.54 total_tx_L1 : @ b/sec
cpu_util. : 0.0% @ 1 cores (1 per dual port) total_rx : 761.7 Mb/sec
rx_cpu_util. : 0.48% / 160.29 Kpkt/sec total_pps : @ pkt/sec
async_util. : 0.06% / 1.21 KB/sec drop_rate : @ b/sec
queue_full . @ pkts

10 Gb/s
0.0%

Tx bps L2 @ bps
Tx bps L1 @ bps
Tx pps @ pps
Line Util. 0%

Rx bps 761.7 Mbps
Rx pps 160.29 Kpps

opackets 0
ipackets 6562988
obytes 0
ibytes 3898412724
tx-pkts @ pkts
rx-pkts 6.56 Mpkts
tx-bytes 0B
rx-bytes 3.9 GB

0
ierrors 0

status: \

Bl 44 Testerl CEEWN) BITRES
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M Testerl %A F ZEFAF A TN, B H s EEZ R

RP/@/RP@/CPUQ:R32#show interfaces HundredGigE 0/0/1/1
Thu Apr 25 04:42:50.658 UTC

HundredGigE@/0/1/1 is administratively down, line protocol is administratively down
Interface state transitions: 28

K& 45 Router B FRIMO{ER
it 5 SN HGE 0/0/1/1 E244% shutdown, KTk 844k .

RP/0/RPQ/CPUQ:R32#show interfaces HundredGigE 0/0/1/3
Thu Apr 25 04:42:54.679 UTC
HundredGigE@/@/1/3 is up, line protocol is up
Interface state transitions: 5
Hardware is HundredGigE, address is @@bc.6071.ecac (bia @@bc.6071.ecac)
Description: To-R33-HundredGigE@/0/1/1
Internet address is 23.1.1.32/24
MTU 9000 bytes, BW 100000000 Kbit (Max: 100000000 Kbit)
reliability 255/255, txload @/255, rxload @/255
Encapsulation ARPA,
Full-duplex, 100000Mb/s, 100GBASE-AOC, link type is force-up
output flow control is off, input flow control is off
Carrier delay (up) is 10 msec
loopback not set,
Last 1ink flapped 22:18:06
ARP type ARPA, ARP timeout 04:00:00
Last input 00:00:00, output 00:00:00
Last clearing of "show interface" counters never
30 second input rate 10000 bits/sec, 1 packets/sec
30 second output rate 256603000 bits/sec, 46756 packets/sec
15026493 packets input, 10370794171 bytes, @ total input drops
@ drops for unrecognized upper-level protocol
Received 5 broadcast packets, 38158 multicast packets
@ runts, @ giants, @ throttles, @ parity
@ input errors, @ CRC, @ frame, @ overrun, @ ignored, @ abort
155405629 packets output, 106681578290 bytes, @ total output drops
Output 4 broadcast packets, 10421 multicast packets
@ output errors, @ underruns, @ applique, @ resets
@ output buffer failures, @ output buffers swapped out
5 carrier transitions

& 46 Router B _F HGE 0/0/1/3 i3 H{s &

& HundredGigE 0/0/1/3 B {5 S, &I Router B FF4nfd A 1% um M ¥ K&
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RP/0/RPQ/CPUQ:R32#show isis ipve fast-reroute
Thu Apr 25 04:43:04.214 UTC

IS-IS 1 IPv6 Unicast FRR backups

Codes: L1 - level 1, L2 - level 2, ia - interarea (leaked into level 1)
df - level 1 default (closest attached router), su - summary null
C - connected, S - static, R - RIP, B - BGP, O - OSPF
E - EIGRP, A - access/subscriber, M - mobile, a - application
i IS-IS (redistributed from another instance)
Downstream, LC - Line card disjoint, NP - Node protecting
Primary path, SRLG - SRLG disjoint, T™M - Total metric via backup

Maximum parallel path count: 8

L2 2001:ac::/64 [2/115]
via fe80::2bc:60ff:fe7l:d4a4, HundredGigE@/0/1/3, SRGB Base:

No FRR backup
C 2001:bc::/64
is directly connected, HundredGigE@/@/1/3
L2 RIB backup [2/115]
via fe80::2bc:60ff:fe71:d4a4, HundredGigE@/0/1/3, SRGB Base:
No FRR backup
L2 fc@@:a::1/128 [2/115]
via fe80::2bc:60ff:fe7l:d4a4, HundredGigE@/0/1/3, SRGB Base:
No FRR backup
L2 fc@@:a:1::/64 [3/115]
via fe80::2bc:60ff:fe71:d4a4, HundredGigEQE@/l/S, SRGB Base:
No FRR backup
L2 fc@@:c::1/128 [1/115]
via fe80::2bc:60ff:fe71:d4a4, HundredGigE@/0/1/3, SRGB Base:
No FRR backup
L2 fc@@:c:1::/64 [2/115]
via fe80::2bc:60ff:fe7l:d4a4, HundredGigE®/0/1/3, SRGB Base:
No FRR backup

& 47 Router B LI FRR EE

M fast-reroute HIHiHi>kE, Vi) C&wH 1 &mEEe, RN HGE0/0/1/3
(FRR #A-BI SIS #8452, TERHY)H R

BAESRRI R B R
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: localhost, Port 4501 total_tx_L2 : @ b/sec

: STL @ v2.54 total_tx_L1 : @ b/sec

: 0.0% @ 1 cores (1 per dual port) total_rx : 17.3 Kb/sec WV

: 0.01% / 3.64 pkt/sec total_pps : @ pkt/sec

: 0.07% / 1.2 KB/sec drop_rate : @ b/sec
queue_full : @ pkts

10 Gb/s
0.0%

Q bps
Q bps
Q@ pps

0%

VWV 17.3 Kbps
3.64 pps

0

15984004

0
9494496456
0@ pkts
15.98 Mpkts
0B

9.49 GB

Press 'ESC' for navigation panel...
status: [0K]

B 48 Testerl (FEWHR) ZGitER
M Testerl FRFEHULE] T 15,984,004 M.



connection : localhost, Port 4501 total_tx_L2 : 51.99 b/sec V¥
version : ASTF @ v2.54 total_tx_L1 : 53.74 b/sec VWV
cpu_util. : 0.01% @ 1 cores (1 per dual port) total_rx : @ b/sec
rx_cpu_util. : 0.0% / @ pkt/sec total_pps : 0.01 pkt/sec
async_util. : 0.05% / 1.27 KB/sec drop_rate

queue_full : @ pkts

V¥V 51.99 bps
Tx bps L1 VWV 53.74 bps
Tx pps 0.01 pps
Line Util. 0%

Rx bps @ bps
Rx pps @ pps
opackets 15984000
1packets [}
obytes 9494496000
ibytes (7]
tx-pkts 15.98 Mpkts
@ pkts

9.49 GB

QB

(%]

\

Press "ESC' for navigation panel...
status: [0K]

B 49 Tester2 (K%MW) St R

M Tester2 FKE, KT 15,984,000 MEHEL, Testerl ZUYLH)—LL8 o N
ARP EH G, WNEIEEHERE, KEHNEM.

R THI 5 Kk, B R REdREIN R

MR IR EL | Tester2 KALEL | Tester1l Y%L
1 15,984,000 15,984,007
2 15,984,000 15,984,005
3 15,984,000 15,984,000
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15,984,000 15,984,004
5 15,984,000 15,984,005

% 4 TI-LFA {4 IR es 1
R RNZ R RIS R, TR BIFE H T PPS BRI AN H A/,
TI-LFA {R3 R AR Uf

h. BE5RE

AFHET Linux EFFYREIK) VPP 3144 LL K Cisco NCS5500 # 14, &4 7 ilid SRv6
SEILZ ~IAEE T Overlay Al Underlay %6 — R4 DL PRIEIRSLIhRE . 25 R
R, XN RIEA RO Tl DR E, AT KR, tHREH
JEME S HPERE . SO T 75K

RRAZFNI =R, WATHERANEMISUE T Linux _F SRv6 H&TIhEE. AN 5L
BT (A% WAZER R /VPP) . B J5 i34 T 7 PR RE MR CR PP I . A B2 RE S Bh &A1
BEEIRN T fi# SRve HI5HE KIhRE. BLiE [ F Linux SRv6e LA FIH SRv6 fif ik S2fr A

Al

WA ZHIHE AT TR, SRve P/ BB (1 RF R il e ANl e, 2 4
B, it BEMERTTR, 2 AR A

KEIE K, HAFEY. Let's Embrace SRv6!

[ 2% 3CER ]
1. SRH draft: https://tools.ietf.org/html/draft-ietf-6man-segment-routing-
header-18

2. SRvé6 draft: https://tools.ietf.org/html/draft-ietf-spring-srv6-network-
programming-00

3. Flex-Algo(RiEH%): https://tools.ietf.org/html/draft-ietf-Isr-flex-algo-01
4. VPP f&i41: https://wiki.fd.io/view/VPP/What_is_VPP%3F
5. VPP 18.07 WAAHIC % KL: https://docs.fd.io/vpp/18.07/

6. VPP SRv6 T RE/ HUFE:
https://wiki.fd.io/view/VPP/Segment_Routing_for_IPv6

7.  Cisco Trex HIAHK TR/ Z0FE: https://trex-tgn.cisco.com/

8. Cisco Trex ASTF(A S8 FH A ) IUAH S BERE /ZfE : https://trex-

tgn.cisco.com/trex/doc/trex_astf.html
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