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Pathfinder Northbound APIs
TE-LSP 0l

TE-LSP tE&ET2IONT1ZEUS IS

curl -X GET 'https://<PCE_IP>/traffic-engineering/api/topology/v2/1/te-Isps' -H 'x-iam-token: <auth_token>'

11.0.0.102 55 11.0.0.104 FT. 1 Mbps OiEia CIRIEZED SR-TE LSP Z/ERRULET

3

"name": "srte-api-102-104",
“provisioningType”: "SR",
"from": {
"topoObjectType": "ipv4",
"address": "11.0.0.102"

T
lltoll: {
"topoObjectType": "ipv4",
"address": "11.0.0.104"
T

"plannedProperties": {
"bandwidth": "1M",
"design": {

"routingMethod": "delay"
b
b

curl -X POST ‘https://<PCE_IP>/traffic-engineering/api/topology/v2/1/te-Isps’ -H ‘x-iam-token: <auth_token>" -H ‘Content-Type:
application/json’ --data-raw ‘{
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+  PCC-TLY¥-23>

« PCE-MZ3I-23>
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«  LSPHIBR

RSVP, SR-TE

«  BGP-LS MRFT1ZHI\U—

e PCC-TLH—->3>

e PCE-1=Z>I—->3>

o )ZB&BE{L (TE. IGP metic)
. LSP HIpg

20194 : https://eantc.de/fileadmin/eantc/downloads/News/2019/EANTC-MPLSSDNNFV2019-WhitePaper-v1.2.pdf

20204 : https://eantc.de/fileadmin/eantc/downloads/events/MPLS2020/EANTC-MPLSSDNNFV2020-WhitePaper.pdf

20214 : https://eantc.de/fileadmin/eantc/downloads/events/2021/MPLSSDNInterop/EANTC-MPLSSDNInterop-2021-WhitePaper.pdf

2022#F : https://eantc.de/fileadmin/eantc/downloads/events/2022/EANTC-InteropTest2022-TestReport. pdf
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3

%@{ g}@ Core
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root@bmp-6457697cf7-dqvww> show bgp summary
Threading mode: BGP I/O

Default eBGP mode: advertise - accept, receive - accept
Groups: 1 Peers: 1 Down peers: 0

Table Tot Paths Act Paths Suppressed History Damp State Pending
Isdist.0
42 0 0 0 0 0
inet.0
0 0 0 0 0 0
inet6.0
0 0 0 0 0 0
Peer AS InPkt  OutPkt OutQ Flaps Last Up/Dwn
State| #Active/Received/Accepted/Damped...
10.49.162.122 11 1020 994 0 0 7:25:14 Establ

Isdist.0: 0/42/42/0

root@bmp-6457697cf7-dgvww> show route table Isdist.0 all

Isdist.0: 42 destinations, 42 routes (0 active, 0 holddown, 42 hidden)
+ = Active Route, - = Last Active, * = Both

NODE { AS:11 1S0:0110.0000.0101.00 ISIS-L2:0 }/1536
[BGP/170] 07:27:22, localpref 100, from 10.49.162.122
AS path: I, validation-state: unverified
Unusable

LINK { Local { AS:11 1S0:0110.0000.0101.00 }.{ IPv4:11.101.105.1 } Remote { AS:11
1S0:0110.0000.0105.00 }.{ IPv4:11.101.105.2 } ISIS-L2:0 }/1536
[BGP/170] 02:49:53, localpref 100, from 10.49.162.122
AS path: I, validation-state: unverified
Unusable

PREFIX { Node { AS:11 1S0:0110.0000.0112.00 } { IPv4:11.0.0.109/32 } ISIS-L2:0 }/1536
[BGP/170] 07:27:22, localpref 100, from 10.49.162.122
AS path: I, validation-state: unverified
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Paragon D% TE
1. BMP 12740771 DimEE

FItld. cRPD DREZIEfERE

root@davinci-master: # vi /etc/kubernetes/po/bmp/kube-cfg.yml
root@davinci-master: # kubectl edit configMap -n northstar crpd-config

2. =30 IP 7KL AENN

---more---
apiVersion: v1
kind: ConfigMap
metadata:
namespace: northstar
name: crpd-config
data:
config: |
protocols {
bgp {
group northstar {
neighbor 10.51.139.210;
neighbor 10.51.139.147;
b

g
b

3. FHLULWI>I1) %A

root@davinci-master:/etc/kubernetes/po/bmp# kubectl apply -f kube-
cfg.yml

root@davinci-master:/# kubectl get pods -n northstar | grep bmp
NAME READY STATUS RESTARTS AGE
bmp-6457697cf7-24vr2  3/3 Running 0 15h

root@davinci-master:/# kubectl exec -it bmp-6fbfb68d55-wjxpp -n northstar -c crpd
-- bin/bash

=I=1=F>
Containerized Routing Protocols Daemon (CRPD)
Copyright (C) 2020, Juniper Networks, Inc. All rights reserved.
<L===

root@bmp-7f8fdfdbcb-fc5rg:/# cli

root@bmp-7f8fdfdbcb-fc5rg> edit
Entering configuration mode

[edit protocols bgp]

root@bmp-7f8fdfdbcb-fc5rg# show | display set | display inheritance
set protocols bgp group northstar type internal

set protocols bgp group northstar family traffic-engineering unicast

set protocols bgp group northstar neighbor 10.51.139.210

set protocols bgp group northstar neighbor 10.51.139.147

[edit]

root@bmp-6457697cf7-24vr2# show | display set | match extra

set groups extra protocols bgp group northstar neighbor 10.51.139.210
set groups extra protocols bgp group northstar neighbor 10.51.139.147
set apply-groups extra

© 2022 Juniper Networks
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JL—45/RR DFHTE
1. ISIS/OSPF LSDB IC TE 5¥k&AD (£)—4)

[edit protocols (isis | ospf) traffic-engineering]
advertisement always;

3. BGP-LS ##HT TED (Isdist.0) # Paragon
[CTIHAK—b (RR A)

2. TE 15%% Isdist.0 & Isdist.1 (RR H) [CAN

[edit protocols (isis | ospf) traffic-engineering]
I3-unicast-topology;

[edit protocols mpls traffic-engineering database import]
I3-unicast-topology {
bgp-link-state;
b
policy TE;

[edit policy-options policy-statement TE]
term 10 {

from protocol (isis | ospf);

to family traffic-engineering;

then accept;

by

[edit protocols bgp group BGP-LS]

type internal;

local-address 10.51.139.210;

family traffic-engineering {
unicast;

b

peer-as 11;

export BGP-LS-EXPORT;

allow 10.51.139.156; T

allow 10.51.139.157; =
allow 10.51.133.81; J

[edit policy-options policy-statement BGP-LS-EXPORT]
term 10 {

from family traffic-engineering;

then accept;

by

© 2022 Juniper Networks Juni
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Config]
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1 selected

[ Host Name IP Address
CE1
rime-ptx08 192.168.0.8
rtme-ptx11 31aa
rtme-acx-481-04 10.255.6.136
4items C

Select targets from the topology to add to the network.

AS Number

65000

85000

65000

Router ID

192.168.08

31aa

10.255.6.136
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CE1
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31aa
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PCE/PCC i@{S0MspdTONIIL PCE [cdoTERMBLUER

RSVP-TE LSP T(&. /NR(F5|&HeE RSVP Z2{EH
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PCEP
LSP 52 - il 1

LSP AYRIYRIL—HIE PCEP ZTUT Pathfinder [C3E#%

= Active/Stateful (. LSP. JAR&. BW. JL—h REDUR Mzt = JL—A(& HA Ofz8blCHI5R4 VIP ZfEFH
= I —HICERTESNTZ LSP % Pathfinder (CHIHAZ:RT 258N ATAE = RFC 8231, 8281, 8623
= PCEP (J)L—AHEFaIINIL LSP ZRIIRTE3N = NETCONF (& LSP 2J0E23=>J 9 3zHD
ZDimE LSP (& /@iREY REFEEVUTEAHRIEE
'[ | northstar@vmx105> show path-computation-client status
e'% Session Type Provisioning Status Uptime
& nsi Stateful Active On Up 1076882
LSP Summa
Fl?él—l?Fﬁ\gEoRN AUTOMATION Total numl;:r of LSPs 6
Static LSPs :0
‘_/\’.I @ @@ Externally controlled LSPs : 6
@@ Y @ Externally provisioned LSPs : 0/16000 (current/limit)
- “\ Orphaned LSPs : 0
. nsl (main)
Delegated .6

Externally provisioned : 0

Juniper | -
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PCEP
INTD LSR ANYRIY RIL—ATORTE

Edit "vmx101"

Model

1. PCEP #B%Mt (IARTD LSR ANWRIVRIL—4)

[edit protocols pcep pce ns1]
destination-ipv4-address 10.51.138.166;
destination-port 4189;
local-address 10.51.139.214;
pce-type active stateful;
Isp-provisioning;

spring-capability; _
max-sid-depth 16; _ S’S Z“_Ed
p2mp-Isp-init-capability; ) UL
p2mp-Isp-report-capability; P2MP RSVP-
p2mp-Isp-update-capability; TE related
pce-traffic-steering;

2. RSVP-TE DA EBNAETEZBNME

[edit protocols mpls]

59 Favorites

Device @
) Dashboard
E Monitoring
2 Network Host Nam
<+ Planning l vvvvvv
M v
3 Configuration g
vvvvvv
Devices.
vvvvvv
Device Groups
-xrd
Network Groups
8
Templates
vvvvvv
Playbooks
S aos
sensor o IEEERGEY
Summarization Profiles 9items C

Device Images

Network

@ Administration

(@) ATOm

Configuration -+ Devices

Authentication
Authentication Method
Username

Password

v Protocols
> SSH

> SNMP
v PCEP -
Version*
P Address

> PRPD

v Netconf

Enabled

Agent / Netconf Port*

> Device ID Details

> Advanced

Isp-external-controller pccd;

3. SR-TE THEBINZAIE1—FT1>0%B%1E

[edit protocols source-packet-routing]
Isp-external-controller pccd;

© 2022 Juniper Networks

PCEP N—3Y
- Non-RFC : (F7#)LN) CON-S3> &R BE. IE RFC 8231/8281 HHIE—RT
- RFC Compliant : ZO/\—J3>%&iRT 5L, RFC 8231/828 14 E— KT
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mx960

VM6389A76BA4

RFC Compliant

coneel “

Junos 19.x BIfFTHE

==

EAT

==

EAT

Junos OS 19.x Bf# (RFC 8231/8281 [CHEHLLIZ Junos OS @D

DY—=2R) THR-b
- ¥=R){=F1® PCC : Juniper Networks RUNDFT /N1 R(C(E. CON—-3> %8R

U4, U FOIPCEP JU—Y3>¢ RFC8231/8281 ADSHI AT EKEEL)

https://www.juniper.net/documentation/en_US/northstar6.0.0/topics/concept
/northstar-web-ui-device-profile.html#section-rfc-compliance
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Tierl
J70-NIWESHZAY—EAR
(APAC)

BAGR
BEKICISAEREDY-EX%
AT BTENTIREIC

OPEX DY

JO-ARI =T+ A—=FX=232CLD,
TYNI—=- N TA-X > AN &1L

Eﬁ: @ Paragon use cases
NSO IIY 7)) OHlisR 2 S8 55 . -
BRSOV 1 -3 7Y TL—X ; gfw{;;—j\m—rw
- BENLEE5REIL
IPV6 BREDFTTORIIADITILS « RyNI—IOBGARTAE

EBR/WwIi—>2y ND - DEIBI EE1 L

© 2022 Juniper Networks

APAC ZHlmat 93— Ry b
D-UY-EX ERT 5. 8.
BEY-EX0JO0-)LS TS -
T\ HFRDOhyT 500 EEDSS
200 = LA ECH-EX%Z{ZMH

Jjuniper | o«

NNNNNNNN



1-AT—A1: IOR-Y=-IYRDLAF72S—ICBO M T1YIDEREAL

Insights Pathfinder
WAN I>h0-3
_________________ J-=
Insights (5L X NJ—(Cd0U> JBIEEREINE & © ©
| __LREST API
Insights. L15>>—IFE% Pathfinder (CJv>1 i NSO* ei

Pathfinder (F{EEZE LSP ZU7 )94 ATEREAL

Insights MIL—4#I4H LSP @ TE XNwIDZEEZTvS 1
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A—-ART—R2 : 4129 -II—-AMBEICBIUSIASTTIADOBEE

« Insights (&, FLUXKNJ/CLI Z/TLTI5— (fl : BER. CRC, /\ZyhROvVY) %#EUS
e Insights (&. )y bOADEERZ WAN 1> MO—=3(CPYTT—RU AT FIAARD N2 NH —
- Pathfinder H' LSP Z:Z[o]

Name Node A Node Z IPA IPZ Bandwidth | Type
cfg_P1_discr_100 xrvi vmx2 1.1.1.6 1.1.1.2 0 SR
VPN2-4-1-sr-high-ll vmx4 vmx1 1.1.1.4 1.1.1.1 0 SR
VPN2-1-4-sr-high-Il vmx1 vmx4 1.1.1.1 1.1.1.4 0 SR
VPN1-5-1-rsvp-low vmx5 vmx1 1115 1.1.1.1 0 RSVP
VPN1-1-5-rsvp-low vmx1 vmx5 1.1.1.1 1115 0 RSVP
1-6-rsvp vmx1 xrvi 1.1.1.1 1.1.1.6 0 RSVP
CSO-vmx2 Xrvi vmx2 1.1.1.6 1.1.1.2 0 SR

Control Type |

Delegated
Delegated
Delegated
Delegated
Delegated
Device Controlled
PCElnitiated

LSP ' 6 A1F 1T

© 2022 Juniper Networks i
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A—-ART—R2 : 4129 -II—-AMBICBIUSIASTTIADBEE

lab@vmx5> show services rpm probe-results owner northstar-ifl test ge-8/8/5.0
Owner: northstar-ifl, Test: ge-0/0/5.0
Target address: 10.10.60.1, Source address: 10.10.60.2, Probe type: icmp-|
Probe results:
Request timed out
Probe sent time: Mon Nov 16 20:10:11 2020
Probe rcvd/timeout time: Mon Nov 16 20:10:12 2020
Results over current test:
Probes sent: 5, Probes received: 2, Loss percentage: |[TNTIIIL
Measurement: Round trip time
Samples: 2, Minimum: 539 usec, Maximum: 573 usec, Average: 556 usec, |

TaBLEvIEW

Time v Device | Group 'y Topic v Keys v KPI | Statis i Message

Device Topic Keys KP1 Status. Message
vmed ns mES

TP

"topoObjectType": "maintenance",
"topologyIndex": 1,
"startTime": "20201029T170000",
"endTime": "20201231T000000",
"name": "1Linkkk",
"elements": [
{
"topoObjectType": "link",
"index": 6

1,

"noReoptimizationOnCompletion": true

v

& &
< <

REST API
RPC =

1J>5% maintenance (C
- Szl -3 ELh—MERK

J>9% “maintenance” (CU. COUZINS LSP ZZE[E]

Node Link Tunnel Maintenance L0000.0000.1113_10.10.60.1_0000.0000.1115_10.10.60.2 ~“  Tunnels onlink L0000.0000.1113_10.10.50.1_0000.0000.1114_10.10.50.2 ~ +
Name Nodes Links SRLGs Start Time End Time ESt'm?tEd Owner Qperation Comment No_ L.SP .
Duration Status Reoptimization
maintenan... 0 1 0 2020-11-03... 2020-12-31... 82572.216...  admin v
© 2022 Juniper Networks J U n LEE?VQ!-
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1—-AT7—A3

1=t bl

ATV )ORARNRIEZBATHE. LSP (@UIL—T1>7

JUﬂLPer NorthStar Controller Dashboard

Timeline

You have new Timeline event. Click here to update.

0 2020-11-16 20:27:33 HKT

1 LSPs rerouted on Link

Lessithan a L.0000.0000.1113_10.10.50.1_0000.0000.11

migito 14_10.10.50.2(A2Z) due to threshold
crossing

O 2020-11-16 20:26:43 HKT

Traffic on Link

1 Miglago L.0000.0000.1113_10.10.50.1_0000.0000.11
14_10.10.50.2 (A->Z 154919336) crossing

threshold 100M

o 2020-11-16 20:17:33 HKT

6 provision since previous update (0

10Mg ago requests from pcep)

Node Link Tunnel Maintenance
Name Node A Node Z
Iy T UISui_ Uy ATV ViTine
VPN2-4-1-sr-high-II vmx4 vmx1
VPN2-1-4-sr-high-Il vmx 1 vmx4
VPN1-5-1-rsvp-low vmx5 vmx1
VPN1-1-5-rsvp-low vmx 1 vmxb
CSO-VMx2 xrvi vmx2

+

IPA

1.11.4
1.1.1.1
1115

1116

O o o o o

Topology

Interface Utilization

[
0%

Nodes

B4 LS4 > TlE Vo H)ERAROREBEZEA .
1DOLSPHIN—F 1> SNz@ENTER TED

-
100%

Analytics

Work Orders

Layout ~ Applications ~

1.1.1.1,100001

KBS LSP dUL—F1o7&n3 =~ _

IPZ

11141
1.1.1.4
11141
1.1.1.5
1.11.2

Bandw Routing Method

v

ucidy
delay
delay
default
default

delay

Op Status
w U

4 Active
4 Active
4 Active
4 Active
@ Up

Control Type |
Usicyaiou
Delegated
Delegated
Delegated
Delegated
PCElnitiated

\

LSP UIL—F1271&D
SO FZEME T

vmx4 ge-0/0/4.0 v

3 ae-//a

)
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A (BW=1G)

T T T 1

3:20 08:25 08:30
—_ N

SEB5E LSP ([FUL—haniuy
N
00003
N\
AN
v N
AN
AY
\
Tg@b\ Path Type Path S&lgction Setu| Hold
~ \
ot iy Uy T T
) ~ .
SR primary ~ dynamic \4 1 1
SR primary Bynamic 1 1
~

RSVP primary dynamic “~ 5 5
RSVP primary dynamic ~ 5 8
SR primary dynamic 7 7
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CENTGE

© © O ¢

S . ILYIRIAtER TINARAIS A B r22
BRI SRR ppcieg A HARIAIER
N - STANDARD
(;a[%ﬁ/%%) ADVANCED C1, C2, C3, C4 | .3 4. 54
PREMIUM
SW 341t AD
HR— —EXE
SFEINET
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Paragon Pathfinder 51/t>>>% TIERS
. |Pathfinder

Planner ({38

STANDARD

ADVANCED

PREMIUM

© 2022 Juniper Networks

H4F2vyNROS-B48 (BGP-LS)
JTI FLAN)—INE

SNMP (CLBUNE

+Device Collection

3147 MRO>—8]R4b

Pathfinder h'WHE

125 =J1—AfRETDORIAR(E

LSP LR—b, #at1BROBIFRIE (RSVP, SR)
TALADEHRIL

FENRZ3IL (LDP FEC)

P2MP LSP O]

OAM Zl

Standard Tier OEH44E

LSP FOE>3=>% (RSVP/SR)
SRR RR T ) —F

2K LSP

A N\ABLUtEHS) LSP

BW AL>AUSY (BfiEh LSP 2 >1-1>%)
LSP 7>JL—h

BE)migdlil LSP (Pathfinder EIEEY)
LSP s@E{t (bw. delay)
XTFIRARI S

TE++ LSPs

P2MP LSP oJOE>3=>%
JO-OUREELLR— b

FEROTHICTHY
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FINAAEH (PP, PPF. PIICEH)

FINAZAVR=F1>)
Inventory B2
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SW 7yJHL—R
ZTP

HA

JuniPer |«

NETWORKS



SKU®DEV'? - PATHFINDER

SOFTWARE SKU

PF-100-P1-C1-1/-3/ -5

S-L
TERM 2 S-LPF-10-P1-C1-1/-3/ -5
» S-LPF-10-P1-C2-1/-3/ -5
-PPF-S1-1
g_ppF_gl_3 S-LPF-1-P1-C3-1/-3/ -5
S-PPF-S1-5 S-LPF-1-P1-C4-1/ -3/ -5
S-PPF-A1-1 PREMIUM N
S-PPF-A1-3 .« BRFEHRT
S-PPF-A1-5
S-PPF-P1-1 >
S-PPF-P1-3
S-PPF-P1-5
§EEEE&E S-LPF-100-A1-C1-1/ -3/ -5
S-PPF-P2-P TERM 2 ~ S-LPF-10-A1-C1-1/-3/-5
' " S-LPF-10-A1-C2-1/-3/-5
S-LPF-1-A1-C3-1/-3/ -5
I ADVANCED‘ S-LPF-1-A1-C4-1/-3/ -5
- « BRFEHRT
S-LPF-100-S1-C1-1 /-3 /-5
> S-LPF-10-S1-C1-1 /-3 /-5
TERM I » S-LPF-10-S1-C2-1/-3/-5
2SW HAAXY—BR—K (BAREIRRE) 258 g‘t:z:z'i'gi'gi'i ; 'g ; 'g
* fEUSKU STANDARD
4 KA RAFERM NG - ERFERT
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Paragon Pathfinder — EERKRSA> b

Pathfinder

- iaE- 8

S \%llr—iﬁ/ =
. SDN Hliflz b ELTIME
——  YPI—I, 58I Juniper
—— > Cisco V—FIcdkB
- FEIITSSZFUSY

R

ALTFE B L

LSP OuJfR{k. rvhI—%
4, sRE{EDI1—-Ar—A
[ Pathfinder Z#HdHAD

= R
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AN
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133t
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