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4.2 3 A RO RSLB B ) 3
F B KM Docker #HATH#E, MHHRFLYE L1L3] Docker Hub.

4.2.1 etcd i FE 5 E

etcd $HE E# B {E £ & Cisco NCS5500 H, 758 HUAHSCARAG L
https://github.com/ljm625 /ios-xr-etcd

AR, A NS A 2 S PR O
BT
bash

mkdir /misc/app host/etcd
export DATA DIR=/misc/app host/etcd
export IP=Cisco NCS5500 fJ TPA IP ik, 4 172. 20. 100. 150

docker run
—-itd \
——cap—add=SYS ADMIN \
——cap—add=NET ADMIN \
—v /var/run/netns:/var/run/netns \
——volume=$ {DATA DIR}:/etcd—data \
—name etcd 1jm625/etcd-ios—xr:latest \
/usr/local/bin/eted \
—data-dir=/etcd-data —name nodel \
—initial-advertise—peer—-urls http://$ {IP}:2380 \
—listen—peer—-urls http://${IP}:2380 \
—advertise—client-urls http://${IP}:2379 \
—listen—client—-urls http://${IP}:2379 \
—initial-cluster nodel=http://${IP}:2380

AT e BV R S AR

[RouterA:~]$ docker ps Igrep 3a

3a7792de3616 1jm625/etcd-ios-xr:latest  "sh /startup.sh etcd " 11 days ago Up 11 days

B9 etcd IR ERBRIEFE BT
BEABHE, TTLES eted s FEA S LW IB1T,
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[RouterA:~]$ docker logs -f --tail=100 3a

2019-06-20 07:34:19.436598 etcdmain: etcd Version: 3.2.26

2019-06-20 07:34:19.439139 etcdmain: Git SHA: Not provided (use ./build instead of go build)

2019-06-20 07:34:19.439144 etcdmain: Go Version: gol.12.5

2019-06-20 07:34:19.439148 etcdmain: Go 0S/Arch: linux/amd64

2019-06-20 07:34:19.439152 etcdmain: setting maximum number of CPUs to 1, total number of available CPUs is 1
2019-06-20 07:34:19.441676 embed: listening for peers on http://172.20.100.150:2380

2019-06-20 07:34:19.443969 embed: listening for client requests on 172.20.100.150:2379

2019-06-20 07:34:19.448243 etcdserver: name = nodel

2019-06-20 07:34:19.448255 etcdserver: data dir = /etcd-data

2019-06-20 07:34:19.448260 etcdserver: member dir = /etcd-data/member

2019-06-20 07:34:19.448264 etcdserver: heartbeat = 100ms

2019-06-20 07:34:19.448269 etcdserver: election = 1000ms

2019-06-20 07:34:19.448272 etcdserver: snapshot count = 100000

2019-06-20 07:34:19.448281 etcdserver: advertise client URLs = http://172.20.100.150:2379

2019-06-20 07:34:19.448286 etcdserver: initial advertise peer URLs = http://172.20.100.150:2380

2019-06-20 07:34:19.448297 etcdserver: initial cluster = nodel=http://172.20.100.150:2380

2019-06-20 07:34:19.451244 etcdserver: starting member 55bd8a5d6f6412a@ in cluster c0214557e5c06e55

2019-06-20 07:34:19.451272 raft: 55bd8a5d6f6412a0 became follower at term @

2019-06-20 07:34:19.451285 raft: newRaft 55bd8a5d6f6412a0 [peers: [], term: @, commit: @, applied: @, lastindex: @, lastterm: @]
2019-06-20 07:34:19.451289 raft: 55bd8a5d6f6412a0 became follower at term 1

2019-06-20 07:34:19.457454 W | auth: simple token is not cryptographically signed

2019-06-20 07:34:19.459426 etcdserver: starting server... [version: 3.2.26, cluster version: to_be_decided]
2019-06-20 07:34:19.465882 etcdserver: 55bd8a5d6f6412a@ as single-node; fast-forwarding 9 ticks (election ticks 10)
2019-06-20 07:34:19.467648 etcdserver/membership: added member 55bd8a5d6f6412a@0 [http://172.20.100.150:2380] to cluster c@214557e5c06e55

B 10 etcd FR/WERBBITHZE

£ SHSHIEF

TEAEREAE T, AT eted 43585 2| =4 Cisco NCS5500 I, 1 HH)E515 40
G

#—6 Cisco NCS5500:

mkdir /misc/app host/etcd

export DATA DIR=/misc/app host/etcd

export IP=fRE NCS ] TPA IP Hbhk, #p 172.20. 100. 150

export NAME=AHLAITT S 4Kk, ZEA FHAIMHE, W etcd-node-0 CBPY A& 1D
NAME l=etcd-node—0 //ZEFT7 A 1 ZHK

NAME 2=etcd-node-1 //ZEBET 5 2 Z4HK

NAME 3=etcd-node-2 //ZERET 5 3 4K

HOST 1=172.20.100.150 //ZEREFis 1 1P

HOST 2=172.20.100. 151 //#EFA55 2 1IP)

HOST 3=172.20.100. 152 //&EREFis 3 IP

CLUSTER STATE=new //#ERRIRZS, ERIAEIHA]
TOKEN=my-etcd-token //fEREMIE(EEEH, (ERNE, TFEMAFF—I

CLUSTER=$ {NAME_1}=http://${HOST 1} :2380, $ {NAME_2}=http://$ {HOST 2} :2380,
$ {NAME_3}=http://${HOST 3} :2380

docker run
—-itd \
——cap—add=SYS ADMIN \
——cap—add=NET ADMIN \
/var/run/netns:/var/run/netns \

12



—volume=9$ {DATA DIR}:/etcd-data \
—name etcd 1jm625/etcd—ios—xr:latest \
/usr/local/bin/eted \
—data—-dir=/etcd-data ——name ${NAME} \
——initial-advertise—peer—urls http://${IP}:2380 \
—listen—peer—urls http://${IP}:2380 \
—advertise—client-urls http://${IP}:2379 \
—listen—client—urls http://${IP}:2379 \
—initial-cluster ${CLUSTER} \
—initial-cluster—state ${CLUSTER STATE} ——initial-cluster—token
$ {TOKEN}

4 Cisco NCS5500:

mkdir /misc/app host/etcd

export DATA DIR=/misc/app host/etcd

export IP=REJNCS i TPA IP bk, iXHE N 172.20.100. 151

export NAME=AHLIT &R, ZMTHAAHERE, 40 etcdnode-1 (BIFT A 2)
NAME 1=etcd-node—-0  //BEEETT 5 1 ZHx

NAME 2=etcd-node-1 //ZEFETT A 2 ZFR

NAME 3=etcd-node-2  //ZEREN 5 3 ZHK

HOST 1=172.20.100. 150 //BEREFis 1 IP

HOST 2=172.20.100. 151 //ZEREHis 2 1P

HOST 3=172.20.100. 152 //BEREFis 3 IP

CLUSTER STATE=new //SEREIRA, BRIARIA]
TOKEN=my-etcd-token //fEREMIE[EZEHH, (ERENE, TFEAFF—IX

CLUSTER=$ {NAME_1}=http://$ {HOST 1} :2380, § {NAME_2}=http://$ {HOST 2} :2380,

${NAME 3}=http://${HOST 3}:2380

docker run
-itd \
——cap—add=SYS ADMIN \
——cap—add=NET ADMIN \
—~v /var/run/netns:/var/run/netns \
—volume=$ {DATA DIR}:/etcd-data \
—name etcd 1jm625/etcd-ios—xr:latest \
/usr/local/bin/eted \
—data—-dir=/etcd—-data —name ${NAME} \
—initial-advertise—peer—-urls http://${IP}:2380 \
—listen—peer—urls http://${IP}:2380 \

13



—advertise—client-urls http://${IP}:2379 \

—listen—client—urls http://${IP}:2379 \

—initial-cluster ${CLUSTER} \

—initial-cluster—state ${CLUSTER STATE} ——initial-cluster—token
$ {TOKEN}

=4 Cisco NCS5500:

mkdir /misc/app host/etcd

export DATA DIR=/misc/app host/etcd

export IP=REJNCS ff] TPA IP Hudik, X E 4 172, 20. 100. 152

export NAME=AHLAJTT S48k, EA FHAAHE, U0 etcd-node-0 (BT A 3)
NAME l=etcd-node-0 //BEFfTi 4 1 4HR

NAME 2=etcd-node-1 //BEFETi A 2 4FR

NAME 3=etcd-node-2 //&EFETi 4 3 4K

HOST 1=172.20.100. 150 //#EFT5A 1 IP

HOST 2=172.20.100. 151 //#EREFis 2 IP

HOST 3=172.20.100. 152 //BEREFi5 3 IP

CLUSTER _STATE=new //ZERRIRA, ERIAEIA]
TOKEN=my-etcd-token //EFFHIEEEHH, TRENE, TERF

CLUSTER=$ {NAME_1}=http://${HOST 1} :2380, $ {NAME 2}=http://$ {HOST 2} :2380,
${NAME 3}=http://${HOST 3}:2380

docker run
—-itd \
——cap—add=SYS ADMIN \
——cap—add=NET ADMIN \
—v /var/run/netns:/var/run/netns \
——volume=$ {DATA DIR}:/etcd—data \
—name etcd 1jm625/etcd-ios—xr:latest \
/usr/local/bin/eted \
——data—-dir=/etcd-data —name ${NAME} \
—initial-advertise—peer—-urls http://${IP}:2380 \
—listen—peer—-urls http://${IP}:2380 \
—advertise—client-urls http://${IP}:2379 \
—listen—client—urls http://${IP}:2379 \
—initial-cluster ${CLUSTER} \
—initial-cluster—state §{CLUSTER STATE} ——initial-cluster—token
$ {TOKEN}
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HAT R 5ERL 13 -
Viin) eted BB, 3 BRI 1 2379 BIRA],
4.2.2 SRv6 FAERHL i &

SRv6 1] YANG REHIE gRPC PUHL YANG BRG] SRv6 #7r RIIN 2¥, 3R
HU e 44 A H ) SRv6 Segment 515 2. BT 2487 YANG SZEL B A 13 2 A HL T
SRv6 58, KIFHELE4LMEES Cisco NCS5500 Fidid docker # &%k,

5T E T JT Cisco NCS5500 1 gRPC IhfE

grpc
port H7777
no—tls

address—family ipv4
!

FEM R, XEI 57777 FEMZ ERECEXTN F, FHCH TLS Thht.

SRJE1EN Cisco NCS5500 1) Linux Bash, J53l docker 2545, 2#sAH IR HIALHS I
https://github.com/ljm625 /xr-srv6-etcd

TEERNAS, (LR INXE A f B E LN S

e gRPCport:-g, FZM AIBCER—, XHZ 57777

e gRPCIP: -z, —M# N 127.0.0.1, HIAWL 127.0.0.1

e gRPCusername: -u, Fssh FFifK~4—2, XHA admin
e  gRPCpassword: -p, Fssh B[ #L—3, X5~ admin

o etcdIP:-i, $57E eted Hud)%E M) IP Hhk, XN 172.20.100.150
e etcd Port: -e, $87F etcd i AN 11, X B BRIANG 1 2379
PATHI A0 F

docker pull 1jm625/xr—srv6—etcd:yang

docker run —itd ——cap—add=SYS ADMIN ——cap—add=NET ADMIN \
/var/run/netns:/var/run/netns 1jm625/xr—-srvb-etcd:yang \
S5T777 admin admin —i 172.20. 100. 150 2379 127.0.0. 1

A7 N N8 docker B21%, HATIRIEG EMISHUR B RS
JRBE SR P BLER H &
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'create- tlmestamp {'age-in-nano-seconds': '2744152',
'time-in-nano-seconds': '1559307681197197295'},
'function-type': 'end-with-psp',
'has-forwarding': True,
“locator™: "PEZZ2",
'locator-name': 'PE_2',
'owner': [{'owner': 'sidmgr'}],
'sid': '"fc00:a:1:0:1::",
'sid-context': {'application-data': '00:00:00:00:00:00:00:00"',
'key': {'e': {'opaque-id': 1, 'table-id': 3766484992},
'sid-context-type': 'end-with-psp'}},
'sid-opcode': 1,
'state’: 'in-use'},
'allocation-type': 'dynamic',
'create-timestamp': {'age-in-nano-seconds': '2744052',
'time-in-nano-seconds': '1559307781269197295'},
'function-type': 'end-x-with-psp',
'has-forwarding': True,
"locator': 'PE_2',
'locator-name': 'PE_2',
'owner': [{'owner': 'isis-1'}],
'sid': 'fc00:0:1:0:40::",
'sid-context': {'application-data': '00:00:00:00:00:00:00:00",
'key': {'sid-context-type': 'end-x-with-psp',
'x": {'interface': 'GigabitEthernet@/0/0/0',
'is-protected': False,
'nexthop-address': 'fe80::520a:ff:fe24:3"',
'opaque-id': 0}}},
'sid-opcode': 64,
'state’': 'in-use'}]
end-with-psp - fc00:a:1:0:1::
end-x-with-psp - fc00:a:1:0:
[*] Etcd Version : 3.2.26
[*] Updating SID Info

B 11 SRv6 REFIABRBITHE
mn EEs R, BRSBTS, iEEEFEAES S Cisco NCS5500 FEshixA
g
Bribz A, A B b—Fhik P24 SRve CLI JRHUE B 17 & .

SRv6 ) CLI MEUESLIE T gRPC $44T CLI x4, i A ISIS HiEE, FRE 4 M
W1 SRv6 Segment 55 8. H T %M & N AEET YANG 1, FIEH AT
Heeila CLI Vil 2. MR &5 7 2T E ISIS, I3 & H 5 1) SRv6 Segment
f.:,uo iR L FEEAEEMEE — 58 & Cisco NCS5500 Fidid docker #5% Hl

A,

HELREMZT T, SHCee 8, ZEARER, HFHEH jm625/xr-
srv6-etcd:yang Hi1% & #4 1jm625/xr-srv6-eted:cli B[
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4.2.3 5l 4% N A e S

B TR BB AE Cisco NCS5500 RBLH A4 il 28 B Bk, iz i) DL —
H8i#E £ 4 Cisco NCS5500 F.

B By

RS RARIS L. https://github.com/1jm625 /xr-srv6-controller
T4 7 ERCE Cisco NCS5500 {F 4 PCE (XTC)

pce
address ipv4 172.20. 100. 150
rest

user cisco
1

authentication basic
!

logging
no—path
fallback
!
!

e 3N Cisco NCS5500 ) bash, JHzIX MRy, HApf —SHFHEHITR
H:

e XTCIP:XTC HJIP, IFZANLEIE) TPA Hill, iXH 4 172.20.100.150
e  XTCUsername: XTC W& 4, XHA cisco

e  XTC Password : XTC HJ &[40, X B A cisco

o etcdIP:etcd [1JIP Hutk, XH 4 172.20.100.150

e etcd Port:eted Ui 15 B, X H KN 2379

docker pull 1jm625/xr—srv6—controller

docker run —itd ——cap—add=SYS ADMIN ——cap—add=NET ADMIN -v
/var/run/netns:/var/run/netns 1jm625/xr—srv6—controller —u cisco —p
cisco —i 172.20.100. 150 —e 2379 —x 172.20. 100. 150

JA s 4% N AR B g 2 JE T LB E H A&
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[*] Username is cisco

[*] Password is ciscol23

[*] Etcd IP is 172.20.100.150
[*] Etcd Port is 2379

151

cluster_id":"13844422973332680277" , "member_id" : "61782463977276@9504" , "revision" ey "created":true}}', True)
22973332680277" , "member_id" : "6178246397727609504" , "revision" ,"raf rm":" "created”:true}}', True)
22973332680277" , "member_id" : "6178246397727609504" , "revision": "9 ,"raft_ 0t ,"created":true}}', True)

P 12 il A BB AT H %
G EEE B GG E SR, FFIEEET.

4.2.4 P HIAQ AR B 25

— /ML RELE Overlay WS /VPP b, BEEUS H ZESR K SLA (58, HEIFE)
7;2 SRv6 Policy 4+ VPP,

YL docker HEATHERE, FF HALAUM Overlay ¢ /VPP &3 3& £ 7] —
Linux .

4.2.4.1 ‘2% Python3 1847 ¥/ 15

ZARELELR Python3.6 UL _EIAEEIE1T, X H Ll Ubuntu 16.04 LTS WAAE MR
Bl :

#NIn python3.6 7 :
sudo add-apt-repository ppa: jonathonf/python-3. 6
‘%% python3.6:

sudo apt—get update
sudo apt—get install python3. 6

W#E python3 L5k, f#3 python3.6 Lo &

sudo update—alternatives —install /usr/bin/python3 python3
/usr/bin/python3. 5 1
sudo update—alternatives —install /usr/bin/python3 python3
/usr/bin/python3. 6 2

4.2.4.2 %X E VPP Python Script
H AT

sudo apt—get install vpp—plugin—core vpp—plugin—-dpdk vpp—dev vpp—api-
python

RO HIREA, HA L FE vpp B apijson A, X2 api AT A
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$245 2% vpp 7E python FHJ api 4, vpp_papi, HSZfE E—0, BAIELHshE
it deb %% T 2.7 A vpp-papi, {Hi&EH T python 3.x RRAIKE 72 H T
ik

PAT:

git clone https://github. com/FDio/vpp

cd vpp

git checkout stable/1904 //iX B FFEMHE AN vpp lRA—2, XHEN
19. 04 i, Bl 1904

cd src/vpp—api/python

sudo python3 setup. py install

SE% vpp_papi MK ) 22 .

4.2.4.3 ‘LT E 1 A

git clone https://github. com/1jm625/xr—srv6—controller
cd xr-srvb—controller

python3 —m pip install —r requirements. txt

2 N RECE configjson SCIF:
{

“config”: {
“etcd host”: 7172.20. 100. 1507,
“etcd port”: 2379,
“controller host”: 7172.20.100. 1507,
“controller port”: 798887,
"bsid prefix”: “£c00:1:999::”
b
"sla”: [
{
“dest ip”:710.1.1.0/24”,
”source” :“RouterA”,
"dest”: “RouterB”,
“method”: “latency”,
“extra”: {},
“vrf name”: “cl”

}
1,
"sid”: [
{
“interface”: “GigabitEthernet0/4/07,

19



}

“action”: “end. dx4”,
"gateway”: 710.0.1.17,

“ip range”: ”710.0.1.0/24”,
“vrf name”: “cl”

——

CNIESPINOE /8

etcd_host/etcd_port: etcd 4 E 11 1P v 145 &

controller_host/controller_port: 45 il & N FHL (1) 1P Mok Flom 11, 72 S
() XA B HRER A i 1R )y 9888

bsid_prefix: 4<#1 VPP SRv6 Policy f¢] BSID RiZ:3uE, #r8I%K SRv6 Policy #
22 XA TR0 [ 4 43 BT BSID.

sla: sla #B5r NMF ) SLA 753K, A— M, "TLVEE £ SLA 7R
source: HCIHH

- dest: HIA

- method: FEEMKYE, H=F 7272 latency/te/igp

- extra: HIMSE, FlangE e A TR 5 A, B8, SRLG) 45,
HErEARsLs, ATERY B

- dest_ip: FFEYTFIHIXSIm Overlay FIMEAS S, ALY IPv4 B IPv6

Hhhk B
- vrf name: ZMNIXIR ) VRF 48K, TS 24 VPN. 75 BRI b
—

sid: sid #4724 VPP 5 S A L SID (55, F & VPP/Overlay W€ X
End.DX4 {3 End.DX6 15 5, "JULHEEZANTFEE LA SID 55

- action: SID X} action, A] LA End.DX4 (¥ End.DX6
- interface: End.DX4 #1 End.DX6 f#dt3E 27 J5 A RE i 1% N R 5% &
- gateway: End.DX4 il End.DX6 fifd 3 2 J5 ¥ 4 K41z M Rk 4%

- ip_range: ZMK Fi&&HIP Bt

20



- vrf_name: i% Segment ID XJ N [f] VRF %%%, HTB&E £ VPN,
FxF i VPP [ SLA #7) Fic B — 3K

L

Rz TR T, N AT DR 75 5K A2 Ui B SO sla #87r, A sh A iR B

SLA K,
B & S 2 fa B Al AT A8

python3 main. py
nsofnso: $ sudo python3 main.py
[sudo] password for nso:
INFO : Reloading configs

[*] Etcd Version : 3.2.26
VPP api opened with code: @
INFO : Application r‘unmnq and updatmg Policies.

: , 'source': 'RouterB', 'dest': 'SR-PCE', 'method': 'latency', 'extra': {}}
fc00:1:999: 1
{'decap_sid': ' 22 , 'source': 'RouterA', 'dest': 'SR-PCE', 'method': 'latency', 'extra': {}}

(b'{"result”:{"header":{"cluster. 1d”:”13844422973332680277",”mcmber_ld”:"6178246397727609504”,”revtslon”:"9618”,"ruft_term”:”2”},"created”:true}}',

INFO : Updating BS. fc00:1:999::2
:a', 'source': 'RouterA', 'dest': 'RouterB', 'method': 'latency', ‘extra': {}}

_1d":"13844422973332680277" , "member_id" : "61782463977276@9504" , "revision":"9619", "raft_term":"2"},"created":true}}',

(b' {"result":{"header":{"cluster_id":"13844422973332680277" , "member_id" : "6178246397727609504" , "revision":"9620", "raft_term":"2"},"created" :true}}',

B 13 Eh R #ET B &
B BIZAL_E BT RIS B IR B AT

N—

4.2.5 1T
FE R e G, Sbr b A 7 RSEBR B S MR 4 AR is 1T
B AT LS R &MU H R R IB TR .

o SRv6 RAEMHL:

{'allocation-type': 'dynamic',
'create-timestamp': {'age-in-nano-seconds': '3422006',
'time-in-nano-seconds': '1559307781269197295'},
'function-type': 'end-x-with-psp',
'has-forwarding': True,
'locator': 'PE_2',
'"locator-name': 'PE_2'",
'owner': [{'owner': '"isis-1'}],
ESiilc =R OGO 7R R

'sid-context': {'application-data': '00:00:00:00:00:00:00:00',
'key': {'sid-context-type': 'end-x-with-psp',
'x': {'interface': 'GigabitEthernet0/0/0/0",
'is-protected': False,
'nexthop-address': 'fe8@::520a:ff:fe24:3"',
'opaque-id': 0}}},

'sid-opcode': 64,

'state': 'in-use'}]
end-with-psp - fc@@:a:1:0:1::
end-x-with-psp - fc00:a:1:0:40::

& 14 SRv6 REBIRA B RED| KL SRv6 FE

True)

True)

True)
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in B, SRve RAEMHRAEG N H S5 SR, BB SR ]34 1) SRve

HRAER, AR eted BHEE, BHISATIEH
o JRH AR N FH AR
XA N AR, AT S ARG, IR APT RIKIZ 47K

L o

[RouterA:~]$ docker logs -f b48
[*] Username is cisco

[*] Password is ciscol23

[*] Etcd IP is 172.20.100.150
[*] Etcd Port is 2379

[*] Etcd Versio

(b'{"result" r e ":"138444229733326802 id":"6178246397727609504" ," 2 & i i & "created":true}}', True)
(b'{"result": 5 ":"13844422973332680 id":"6178246397727609504" , " ft_t ,"created":true}}’, True)
(b'{"result": {" 13844422973332680 78246397727609504" , " "96 2"},"created":true}}', True)

(b'{"result":{"header": {"cluster_id": "13844422973332680277" ember_id" : "6178246397727609504" , "revision":"9647", "raft_term":"2"},"events" : [{"kv": {"key":

B 15 $zthilas S AR AR IERIBAT, T Underlay B&ER
B, FRoRiz riER, JFH ORI 7N SRve 15 B0 B B E (Key) -
A LLH Postman #1042 il # (1) Zh AE LA S API:
IR % APL:
GET http://:9888/api/v1/devices
iR [
["RouterA", "SR-PCE", "RouterB"] //MW WK Underlay &%

"U

THR AL
POST http://:9888/api/v1/calculate
JSON Payload:

{
“source”:"RouterdA”, //KimiXe
“dest”:”SR-PCE”, / /WU A
“method”:”latency”, //ZEEHKNE, Ak latency, te, igp =Fk
“extra”: {} /ERANEESR,  GnikE et RURSE, H R ARSI

“result”: “success”, //FREUKI
“sid list”: [“fc00:c:1:0:1::7] //BHI%EE Segment 51|3%
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XA AP T LLIE R Ui, a2 il o5 B R BB AT 1IR3
o PRI
AR, Hen R AR H

n.py

Bl 16 ZHIREERAFRIERIZT, HEHF TR SRv6 Policy

n B, ATRLE B A SO ERE R eted PL L Overlay MG /VPP, JFHF AR
W B SR SLA #B3 JH 6 5

NI —ANH 0 SLA 75 3R B HIACEEBLER 1 e B SO, I DR A QR A
BRAEJE G1817.

{

“config”: { // EHIBHERER
“etced host”: 7172.20.100. 1507,
“"eted port”: 2379,

“controller host”: 7172.20.100. 1507,
“controller port”: 798887,
"bsid prefix”: “£c00:1:999::”

b

“sla”: [ // SLA FR#BH
{

“dest ip”:710.1.1.0/24 7,
”source” :“RouterA”,
"dest”: “RouterB”,
“method”: “latency”,
“extra”: {},

“vrf name”: “cl”

——

“dest ip”:710.2.1.0/24 7,
”source” :“RouterA”,

23



"dest”: ”“SR-PCE”,
“method”: “latency”,
“extra”: {}

)

“vrf name”: “cl”
!

I

// FENIN SLA 753K

{
"dest ip”:710.2.2.0/24 7,
”source”:“RouterB”,
“dest”: ”“SR-PCE”,
“method”: “latency”,
"extra”: {},

“vrf name”: “cl”
!

I
// ETAINE SLA 73K
"sid”: [
{
“interface”: ”“GigabitEthernet0/4/0”,
“action”: “end. dx4”,
“gateway”: 710.0.1.17,
“ip range”: 710.0.1.0/24”,
“vrf name”: “cl”

INFO : Application running and updating Policies.

INFO : Application running and updating Policies.

INFO : Application running and updating Policies.

{'decap_sid': 'fc@@:3::a", 'source': 'RouterB', 'dest': 'SR-PCE', 'method': 'latency', 'extra': {}}

Calculating Route: RouterB__SR-PCE__latency__{}

INFO : Updating BSID: fc@0:1:999::3

(b'{"result":{"header": {"cluster_id":"13844422973332680277" , "member_id" : "61782463977276@9504" , "revision":"9656", "raft_term":"2"}, "created":true}}', True)

INFO : Application running and updating Policies.

B 17 ZEN T HH SLA Tk, EHIABEMSTE A

wm bR, MBS TERE G, B E SR E S, TR IN A RouterB
24 SR-PCE MK AEIR 4% .

7t VPP LA LAE 237 T & 1 SRv6 Policy:

vppctl show sr policies

24



root@nso:/home/nso/srve# vppctl show sr policies
SR policies:

BSID: fc0@:1:999::1

Behavior: Encapsulation

Type: Default

FIB table: @

Segment Lists:

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

BSID: fc0@:1:999::2
Behavior: Encapsulation

Type: Default

FIB table: @

Segment Lists:

O]o= @ Resssesilgwkile s, RE%ASER5@ & Nizhife]nes

BSID: fc@0@:1:999::3

Behavior: Encapsulation

Type: Default

FIB table: @

Segment Lists:

A]o= @ Tesseeilewiils s, Reth)sERilgWeils s, REWYsZssC = alenes il

/& 18 Overlay FI>%/VPP Lf) SRv6 Policy
n BB, sEAERBEUR ) T % 1 A2 M SLA 75K SRv6 Policy .
BT R 2 D0 28 T A= AR A I 428 1] 2% . FH ASEER i H 3)) 558 SRv6 Policy .
BB Z o, ESEEE SRve REBPURENE L

end-with-psp - fc00:a:1:0:1::
end-x-with-psp - fc00:a0:1:0:49::
end-x-with-psp - fc00:a:1:0:41::

B 19 B8 A _E#Y SRv6 SRERIBREE R
B OCHEE HHAE A E SRS C BEE N

RP/@/RP@/CPUQ@:RouterA#config

Fri Jul 12 ©3:52:10.906 UTC
RP/@/RP@/CPUR:RouterA(config)#interface GigabitEthernet 0/0/0/
0/0/0/0 0/0/0/1 ©/0/0/2 ©/0/0/3

RP/@/RP@/CPUQ:RouterA(config)#interface GigabitEthernet 0/0/0/1
RP/@/RP@/CPU@:RouterA(config-if)#shutdown
RP/@/RP@/CPU@:RouterA(config-1if)#commit

Fri Jul 12 ©3:52:18.352 UTC

B 20 S 28 A B S B A% C BRSO
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end-with-psp - fc00:a:1:0:1::
end-x-with-psp - fc00:a0:1:0:49::

[*] Etcd Version : 3.2.26
[*] Updating SID Info

Bl 21 BRm#E A b SRv6 REMBRE R

Wk 21 s, TRAE 2 SRve REMHURE I IME kA 72246, #45 SRve X
FAEYURS BN B eted B SRv6 (508 . B TRl AR B 17 AH ML) 6
16, PRSI E] eted HEIEAE

INFO : Application running and updm\ng Policie
"header": {"cluster_id" : "138444229 277", "member_id" : "6178246: 609504" , "revision": "9684" , "raft_term":"2"}, "events": [{"kv": {"key": "Un91dGVyQV
bGFOZWSjeVafe30=", "create_revision": ,"mod_revision":"9684", "ve :"9568", "value" : "WyJImYzAwOmIGMTowO d"}}11}', True)

S 1
(b'{"result": {"h W ks r_id":"13844422973332680277" , "member_id" : "6178246397727609504" , "revision”:"9685", "raft_term":"2"}, "events": [{"kv":{"key" : "Um91dGVyQl
9fULTLUENFX19sYXR1bmN5X197f ","create_revision":"23","mod_revision":"9685","version":"11", "value" : "WyJmYzAwOmMEMTowOjE60i1Jd"}}]}}', True)
["fc00:c:1:0:1::"]
INFO : Updating BSID: fc@@: 2
(b'{"result":{"header":{"clu d":"13844422973332680277" , "member_id" : "6178246397727609504" , "revision":"9686", "raft_term":"2"}, "events": [{"kv": {"key" : "Um91dGVyQV
9fULTLUENFX19sYXR1bmNSX197fQ: reate_revision":"22","mod_revision":"9686", "version":"29", "value" : "WyJmYzAwOmMEMTowOjE601Jd"}}]}}", True)
["fco0:c:1:0:1::"]
INFO : Updating BSID: fc@@:1:999::3
INFO : Application running and updating Policies

Bl 22 I RERSEE eted H#EA(E B

SRIG, PRI R AR ER 5 5 AH S ) SRV6 Policy. LIS 7E Overlay #2¢/VPP L1 ]
show sr policies, 7] PLFE F| Segment 51|38 L4 H A 5ERL T HE o

root@nso:/home/nso/srve# vppctl show sr policies
SR policies:
[ STD T c OO 009 =)
Behavior: Encapsulation
Type: Default
FIB table: @
Segment Lists:
[0].- < fc@@:b:1:0:1::, fc@@:2::a > weight: 1

BSID: fc@@:1:999::2
Behavior: Encapsulation

Type: Default

FIB table: @

Segment Lists:

[]ce < RdwwaEsilstilgs,, Hanssi3s@ = tEle s o

BSID: fc0@:1:999::3

Behavior: Encapsulation

Type: Default

FIB table: @

Segment Lists:

[2].- < fc0@:c:1:0:1::, fc@0:2::c > weight: 1

&l 23 Overlay FI55/VPP L) SRv6 Policy SEILT HENEH
1 BE X
N TR AT 2 SRR T G A T A RE I AT L
AR AR ) 2 FHE R AE K6 (https://k6.00)

26


https://k6.io/
https://k6.io/

TR AL 300 AL Y, #6100 FPRIE e Al N, ANMEViE AP &R A
%, F24TF%F APL f5UE F7005K

TR 5 RSLBURB, BT RIOER A Z B XTC Buds, Kibix B @itk
K E VTR XTC APL. XTC 1§ XRv 9000 E#IHL, BB N 4vCPU, 8G RAM.

Xt F AT T FSRBRG], AT 45 R A APT BEAT s 77
MAALE R E

data_received

data_sent

http_req_blocked g= i B p(95)=
http_req_connecting na p(95)=
http_req_duration - p(95)=

http_req_receiving g= p(95)=
http_req_sending p(95)=
http_req_tls_handshaking 3 p(95)=
http_rea_waiting p(95)=
http_regs

iteration_duration a> p(95)=
1terations

vus

vus_max

Bl 24 P AT RETMALR

data_received

data_sent

http_req_blocked min med: max p(90) p(95)
http_req_connecting min med: max p(90@) p(95)
http_req_duration min med: max p(90) p(95)
http_req_receiving min med: max p(90) p(95)
http_req_sending min med: max p(90) p(95)
http_req_tls_handshaking min med max p(90) p(95)
http_req_waiting min med max p(90) p(95)
http_regs

1teration_duration min med max p(90) p(95)
iterations

vus

vus_max

Bl 25 7340 A7 R K ST HASE R -2 LA

data_recelved

data_sent

http_req_blocked min med max p(90) p(95)
http_req_connecting min: med max: p(90) p(95)
http_req_duration min med= max p(90) p(95)=
http_req_receiving min med= maxs p(90) p(95)
http_req_sending min med max p(90)= p(95)

http_req_tls_handshaking E min meds maxs= p(90)= p(95)
http_req_waiting min= med= maxs= p(90)= p(95)=
http_reqgs

1teration_duration min med max p(90) p(95)
1terations

vus

& 26 4} 27 R AR 4 - 25z
WA T =Mz, K 24-26 Frs, SFH—MONBERVT A XTC M AP1 (4
b)) L B MO IR AN I T s A N AR R S (A . =M
Vi A] BN 1 2 S AR B S (A=) kgt B .
http_reqs fSR1E 100 #P PSSR EE TG SR 2, B AR gE Jukam, mILLE 2

XTC HIALEERE AN A, (E5 SO (1 22 45 DA AR BR AR L, PEREE 2
AR,
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iteration_duration 1R A/ API 153K (-0 0R B (6], ®] DL 2 22 A2 6 25 8
RS <X T C< BN 125 i 2% 07 FH AR Bk S48

X Bl 4t XTC AR TR (RSB DA TR (Z5LH)D
THREE 40700 21622 52858
SEESRIFSE 705ms 1350ms 557ms

F 1 AP K MRREE R 8

HARKIXT LU DL IR 1, W] LA BRI S sl i o A 07 %6, B REAR I 7 v 471
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1. uSIDdraft: https://tools.ietf.org/html/draft-filsfils-spring-net-pgm-extension-
srv6-usid-00

2. SRHdraft: https://tools.ietf.org/html/draft-ietf-6man-segment-routing-
header-21
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SRv6 draft: https://tools.ietf.org/html/draft-ietf-spring-srv6-network-
programming-01

Linux SRv6 5K (BB =4%) : Z xIFE T Overlay(VPP) A Underlay 4l
ik: https://www.sdnlab.com/23218.html

uSID:SRv6 HFriuz: https://www.sdnlab.com/23390.html

VPP fIAHR %k} : https://docs.fd.io/vpp/18.07/

VPP SRv6 #H K ¥k} /22
https://wiki.fd.io/view/VPP/Segment_Routing for_IPv6

etcd TRL/HFE: https://eted.io/

eted ZEH 5 SLBLf#ENT: http://jolestar.com/etcd-architecture/
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