.2 -
"

WAN-KO.H}'PQTIII EP NORTHSTAR 5.0: EGRESS
PEERING ENGINEERING 1 IPYT O ®YHKLNOHAJ
ONA 2OOEKTUBHOI O YTPABJIEHUA
MATNCTPAJIbHbIM TPAHCIIOPTOM

 Banepui Actpe6os
| vl/l H)KeHep-Kd'Hcyn bTaHT

vyastrebov@juniper.net
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3AABJIEHUE
Ob OTKA3E OT OTBETCTBEHHOCTU

Juniper MoXkeT pacKpbiBaTb MHGOPMaLIMIO, CBA3aHHYHO C pa3paboTKOM 1 N1aHaMU BbINyCKa

6y ayLLUX MPOAYKTOB, PYHKLUMM UM YaydLLeHU (3asBJIEHME O HanpaBJ/IEHUMN Pa3BUTUSA MPOOYKTA,
«30HPTI1»). Mudopmauma 30OHPIT MoxkeT 6bITb M3MeHeHa B 1toboe BpeMsa 6e3 yBeaoMsieHns. 3a
UCKIIOHYEHUEM CJTYHaEB, KOrA4a 3TO MOXKET 6bITb YKa3aHO B OKOHYaTE/IbHbIX COr1alleHUsx o
NoTeHUMaNIbHOM caesiKe, Juniper He AaeT HMKAKMX rapaHTUN U HE HECET HUKAKOM
OTBETCTBEHHOCTMU 3a TO, YTO OyayLiMe NPoAYKTbl, PYHKLUUN UAN YayHLLEHUS OyayT
npeacTaB/ieHbl. 32 UCK/IFOYEHUEM C/TyHaEeB, KOrAa 3TO MOXKET ObITb YKa3aHO B OKOHYaTE/IbHbIX
cornalweHusax o noTeHumaabHon caenke, KoMnaHusa He A0/1XKHA OCHOBbLIBATb PELLEHUS O MOKYIKe
Ha OCHOBaHWUWM NEPUOAOB BPEMEHU UN APYTUX AaHHbIX, n310XKeHHbIX B 3OHPI1, nockonbKy
Juniper MoOXKeT 3aaeprKaTb MM HUKOrAa He NpeacTaBUTb OyayLUMX NPOAYKTOB, PYHKLUUN NN
YYyULLIEHUWN.
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[MPUHNHbI PASBEPTBIBAHNA WAN-KOHTPOJIJIEPA

LleHTpann3oBaHHas BM3yann3aLmsa U 3aMKHYTbIN LMK aBTOMaTU3aLUmK

CbOP
BUSYANNSALIA TEJIEMETPUN

* RSVP-TE
- LDP
« SR-TE

« JTI
*« SNMP

» XXypHanupoaHue
cobbiTum LSP

» XXypHanupoaHue
cobbiTum SR-TE

 MapLupyTbl HE
nmMerLme obLmx

snemMeHTOoB (Diverse
Path)

* YyeT nonochbl
(Bandwidth)

* Murpauusa ¢ RSVP Ha
SR-TE

« EPE

ABTOMATU3ALUUA

« [lenernpoBaHue LSPs

* Bo3amoykHocTu L2/L3
cepBuca
MCMNOJ1b30BaTb
KOHKpeTHbIn LSP
(Service Mapping to
LSP)

© 2019 Juniper Networks
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[MPUHNHbI PASBEPTBIBAHUA NMJIAHAPOBLUWKA

[ThaHupoBaHue ceTun

NUCIOJIb3OBAHUE CETEBOE
TEJIEMETPUN MOAOEJINPOBAHUE

* MlHBeHTapusayus  MoaenupoBaHue * OTKa3 nHtepdemnca

» Coop ceTeBOU * AHasIM3 pocTa  OTKa3s y3na
MHPOpMaLMK « CuMynsaums « SRLG rpynnbl

* LSP cTatnuctmka MapLUpyTU3aLumm e Ananus (Yto-Ecam)

* basoBbIn aygnT * Busyanmnsayus
(health audit) TOMOJIOMUN,
TyHHenen u flow

* [1naHnpoBaHune
(nob6aBneHue y3na,
MHTEpdENCcoB)

» CepBMnCHas
TOMoJIorus

© 2019 Juniper Networks JUﬂIPer
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APXUTEKTYPA
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APXUTEKTYPA

VPN Service Design and Underlay Topology Data Center | OSS/BSS | Telemetry
| CreationApp ] _Planning App _Jj Abstraction APl _§ _Controller AP _§ _Third-partyApp _§ __App __J§

YANG Abstract Models ‘ REST / RESTCONF

Topology Discovery Network Path Management

NETCONF /
BGP-LS IS-IS OSPF PCEP YANG

¢
Q @ @ Multivendor

Optical Physical Virtual Infrastructure

NorthStar Architecture

NorthStar Platform

© 2019 Juniper Networks _IU
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WAN KOHTPOJUJIEP
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DA YHEIO COBCTBEHHO HY>XEH B CETU OINEPATOPA WAN
KOHTPOJUJIEP?

270 war K self-driving cetam

Ability to trafc engineer the

Operational
simplicity

network for a better customer

experience

and agility

BOJIEE 2OPEKTUBHAA NMPOCTOTA CAMO YTPABJIAEMBbIE
PAEOTA C TOINOJIOIMMEN NCIMNOJIb3OBAHUA CETU
N TPAHCMOPTOM
LlocTmkeHne 3aMKHYTOro npouecca
Busyanmsaumsa n MOHUTOPUHT Yepes aBTOMaTU3aLMN CETEBbIX
Y nob6Hble cpeacTBa BU3yasim3auum e MHbIN UHTepdenc NpoL,eccoB, BKAto4Yasa SLA
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CLLEHAPUIN NCINOJIb3OBAHWUA
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CLLEHAPUUN NCT10JIb3OBAHUA

NHTepakTnMBHOE OTOOpa*keHne Tono10rmm
& Busyanusaums LSP
BbiaeneHmne nonockl no KaaeHaapro

KoopAnHMpoBaHME TEXHO/IOMTMYECKOTO
okHa (Maintenance window)

YnpaBsieHMe MapLUpyTaMu C Y4ETOM
Diverse Path

OnTuMmM3layms NOA0ChI C YHETOM
MHPOPMaLIMKM O peasibHOM TpaduKe

MHnoroyposHeBbit PCE

© 2019 Juniper Networks JUﬂIPer ‘ 12
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CeTeBas BU3yannsauus

« Bknagku Ysnos/UNutepdeincos/TyHHenen u flow

BU3YATU3AUNA TONONOT NN N TYHHENIEU

Job6aBneHue pa3nnyHbIX nosen (Bepcus, ctatyc u T.4.)
Mounck/CopTrpoBKa
2KcnopT B xIs pann

LSP netanu

LSP Tun n atpubyTsl

LSP RRO

Primary/secondary accounnpoBaHue
AccouunmnposaHue Path Diverse TyHHenen

LSP >kypHanupoBaHue

Juniper

Network Status

Active Paths

1or1

Active Links

15

Active PCC

Tor

0 detoured

0 being provisioned

PE1_to_ASBR22_vi...  PE1

Node  Link  Tunnel  Demand *

Name Node A

PA

11.0.0.10

o & Q =

Pz

11.0.0.22

]

Signaled
Bandwidth 1o

0 22

Add Modify Delete

Plae Y
= 1018 e rrars

)

etric | control

eeeee

[+
- -
-
161075 uston. <o
\d"‘a\’a\\ o
Q
‘\\\‘ =
Path Type = Path Selection Op Status = Controller Status ~ Type Signali
Type " Addres
Devi... primary required QUp SR 11.0.0.

Displaying 1-10f 1
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SR-TE

- oSt Controne: = wi-mcoess - Home = - ot Conteoner = -

€ R 10.92.34.730 8081 et ag M & | O Sescn T80 9 + S =

®yHkumoHan SR-TE

SR-TE cocTosume n3 ADJ SIDs Tonbko
SR-TE cocToswme ADJ SIDs n NODE SIDs
SR-TE c secondary onume

SR-TE c noaaep>xkom TE ycnosuii (Hanpumep, LeTa)

Monyuyenune crek MSD (Maximum SID Depth c
nomowbto PCEP

MepemapwpyTtusaumsa SR-TE LSPs ¢ yueTtom
CTAaTUCTUKM O 3arpy>XeHHbIX MHTepdencax

SR-TE JTI

SR-TE LSP pe3epBupoBaHue NOSI0ChI C YHETOM MOJIOCHI
noa, RSVP-TE LSP

SR-TE Autobandwidth

G i eage (1 letr L (2 @ Ada Moy  Deles Desplaying 1- 1of 1
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JUNOS SPACE CSD 1 NORTHSTAR

Pa6bounm npouecc cospgaHus cepsmca

1) Co3paHune VPN cepsuca B CSD (nnm yepes API)

2) CSD yepes API call sanpawuaeT NorthStar cosgaTb
aksemnaap LSP

3) NorthStar penaet pacyeT u cosgaeTt LSP ¢

HN
)

nomoupto PCEP nam NETCONF*

2710 MoXeT 6bITb SR-TE nam RSVP-TE
4) CSD co3gaeT VPN 1 accounmpyeT cepBuc Yepes
nonnTuky K LSP (e.g. via LSP regex policy) 3

routing-options {
static {

NorthStar

route 1.2.3.0/24 {
|sp-next-hop rsvp-te-lsp-to-ri;

15

© 2019 Juniper Networks
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P2MP TYHHEJIUN

MpunoxeHuna: TV, IPTV, CATV, Market Data n T.4.

g [ Ao peue Grou -
E Properits  Advnced  Desgn  Seheduing  User Fraparies a
A7 AV o o
Source, S1 i’ &P source, 52
Ingress Node l
o - |

& Q & oA oy Do

Egress Nodes Egress Nodes

Slipless switch Slipless Switch

D sanglovese-REQ

P 1 ot W& Q@ s wew ome o e ra
& jooraeuprossdoe & | B fomaezapos.doc A Showl X

© 2019 Juniper Networks _JUﬂIPer ‘ 16
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NORTHSTAR 4.0 - 5.0
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AHAJINTUKA

PN — 111!
.

NorthStar Analytics

* Bwusyanmsaumn

 Crtatuctuka LSP B peasibHOM
BPEMEHMU
LDP
SR-TE
RSVP TE

LSP >kypHanmnpoBaHue
NHTepdencHaga ctaTmcTuka

-
-
e ) _ —

: ="
et [Tl R, - N HIII!IEIIII = @
DC #1

/II]HJIH IIJII]II\ DC #2 QFX

1 IJIH——— === Illllil
[HET IR [HET
SP NETWORK

[
&~ @ @ D

ﬁ

MeTpUKU NPOon3BOANUTE/IBHOCTHU
HOME BRANC MOBILE
 Ha ocHoBe RPM (delay, loss n T.4.)

© 2019 Juniper Networks
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streaming-server ns-1lsp {
remote-address 192.17.1.3;
remote-port 2002;

}

streaming-server ns {
remote-address 192.17.1.3;
remote-port 3000;

}

export-profile ns {
local-address 192.17.17.7;
reporting-rate 2;
format gpb;
transport udp;

} o
sensor £Fd § C 511 Bepcmun MoXKHO mncnosibzosaTtb 3000

server-name ns-ifd;
export-name ns;

resource /junos/system/linecard/interface/; nopT ﬂlﬂﬂ Bcem TeneMeTpMM

sensor ifl {
server-name ns-ifl;
export-name ns;

resource /junos/system/linecard/interface/logical/usage/;

}
sensor lsp {
server-name ns-lsp;
export-name ns;
resource /junos/services/label-switched-path/usage/;
}
sensor sr-te-tunnels {
server-name ns-lsp;
export-name ns;
resource /junos/services/segment-routing/traffic-engineering/tunnel/ingress/usage/;
}
sensor sr-te {
rver-name ns;
e SR cTtatnctuka noggep>kmaetcsa ¢ 19.2 n NS 5.0
resource /junos/services/segment-routing/traffic-engineeringtingress/usage/;
}
sensor sid {
server-name ns;
export-name ns;
resource /junos/services/segment-routing/sid/usage/;

Juniper
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ACCOUNALINA CEPBUNCA C LSP
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ACCOUNALNA CEPBNCA C LSP (COLOR COMMUNITY)

« Accoumaums yepes forwarding-table policy - (then install-nexthop Isp-regex [ "*a-to-b$"];)

* SR-TE u IPv4/IPv6 npedukc B GRT - JUNOS 17.4R1 (Bepcusa aoctynHa)
* SR-TE u IPv4/1Pv6 VPN - JUNOS 19.2R1-S1 (Bepcusa poctynHa)
« LDP/RSVP-TE/SR/SR-TE u IPv4/IPv6 GRT, a Tak »e IPv4/IPv6 VPN - JUNOS 20.2R1 (H1-2020)

© 2019 Juniper Networks JUﬂIPer ‘ 21
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source-packet-routing {
Isp-external-controller pccd;
source-routing-path EPETunnelFromSangToASBR1 {
to 192.17.17 .4,
color 203;
metric 1;
primary {

EPETunnelFromSangToASBR1,;
}
}

telemetry {
statistics;

}
}

Q PackpacuTb npedukc

bgp {
group ibgp {
type internal;
local-address 192.17.17.8;
family inet {
unicast {

extended-nexthop-color;

}
}

export nhs;
neighbor 192.17.17.5{
local-address 192.17.17.8;

Q Lookup IPv4/IPv6 npedukca c color community
- B inetcolor.O or inetécolor.0

NNNNNNNN



1
2

(98)

4

)
)
)
)

SR-TE TyHHenb c color # (npeabiayLmm cnama)

BGP c extended-nexthop-color (npeabiaywimin cnamn)
MapkupoBka npedukca color community (import/export vrf)

Resolution-map n gobasnexHue nonmtuku B VRF

[edit routing-options]

community red-comm {

}

members color:0:50;

policy-statement pol-color {

term t1 {
from {
[any match conditions];

}
then {
community add red-comm;

accept;

[edit policy-options]

resolution-map map-A {
<mode-1>;
<mode-2>;

}

policy-statement pol-resolution {
term t1 {

from {
[any match conditions];

}

then {
resolution-map map-A,;
accept;

[edit routing-instances]
vpn-Y {

vrf-import pol-resolution ...;

}



Topology | Nodes  Analytics  Work Orders Layout «~  Applications

Utilization

-
100%

Node Z IPA IPZ Bandwidth = Color

Sangioves. .. 192.17.17.7 192.17.17.8 100M

Provision LSP

Properties Path Advanced

Name

Cce-vpn-name

ccc-interface

Design Scheduling User Properties
+
Value
qwe

et-1/1/5.1000

{% if reque ser-pre “ties and reques

protoc

jnpr@Hermes-REQ#

connections {

remote-interface

remote-interface-switch gwe {
interface et-1/1/5.1000;
transmit-lsp service-map;
receive-1lsp service-map;

transmit-Isp service-map
receive-Isp service-map| |
[edit
Preview Path Cancel m
Metric  Control Type Path Type ~ Path Selection Prefix Op Status
10 Device Controlled primary dynamic A Active

Controller Status

interf

["user-properties']["

{{ request['u

transmit-lsp {{ reque

eive-1ls

sp {{ request[

Type

RSVP

show protocols connections

Signalit
Addres

ccc-vpn-name'] is defined %}

{{ request['user-prope "]["ccc-vpn-name']

ser-proper "1 interf
['user-properties']['transmit-1ls
er-properties']['receive-lsp'
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EGRESS PEERING ENGINEERING
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NPUHLNTT PABOTbI BGP-SR-TE-EPE -1

AS 2
O6Hapy)KkeHue
oo
 Jflow yunTtbiBaeT 20:18 ﬂ 20:18
TpacbmyK Ha
BHewWHYe O e
I'Iped)MKCbl nomoubto PRPD S~. /A
19:19 19:19 * Ho6asnenne 19:19 >
* /IMeeT cMbIC/ Monyenms ic;c:';es;z:zyro - _
Top N npedpunkcos L2, pacKpaLieHHOro LSP ) A
npecukca no _- -
CospaHune SR-TE c mer o 0_20:18 rsor Y
onpeaesieHHbIM LIBETOM By 10 AS 3
2.
YnpasneHune ( ALY /SER
MepeHanpaBaeHue L7 oN)
NCXO
asuiero Tpadpuka B ool
SR-TE LSP (noMevaeTcs

prefix uBeTOM)
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JuniPer

Network Status

98%

0 detoured

# NorthStar Controller

X # NorthStar

X | ® Northstar Controller

A Not Secure | 10.161.33.215:8443/client/app.html#topology

NorthStar Controller

Active Paths
59 ot 60

Active Links
19619

Active PCC
7 of 10

0 being provisioned

Last updated

Ngde Link

Name

0000.0000.0002
0000.0000.0003
0000.0000.0004
0000.0000.0005
0000.0000.0006
0000.0000.0007
0000.0000.0008

Page

2019-09-26 16:43:04 MSK

Tunnel Demand

Hostname

PTX10002-60C
Summit-02-REQ
Arya-REOQ
Nebbiolo-RED
Jeno-REO
Hermes-REQ
Sangiovese-REQ

1 of 1

% forma-zaprosa...doc ~ =

Topology

Nodes

Analytics

Work Orders |

Layout

x| +

Applications

Interface Utilization

[ _| |

0% 100%

+
IP Address Type
192.17.17.2 JUNIPER
192.17.17.3 JUNIPER
192.17.17.4 JUNIPER
192.17.17.5 JUNIPER
192.17.17.6 JUNIPER
192.17.17.7 JUNIPER
192.17.17.8 JUNIPER

L Q7

forma-zaprosa...doc

NETCONF Status

QUp
Q Up
Q@ Up
QUup
Q@ Up
QUp
Q@ Up

Modify

PTX10008 750603 EF0/07Z:0.0 = 6FON07Z6.0 T, e

Hermes-REO

PCEP Status

QUp
QUp
QUp
Q Up
O Up
QUp
QUup

Delete

PRPD Status

QUp
@ Up
QUp
Q Up
@ Up
O Up
O Up

et-17072.0 7 et-1/0/2.0

v

AS

100
100
100
100
100
100
100

ISIS Area

490100
490100
490100
490100
490100
490100
490100

et-0/173.0 - et-2/0/2.0

Sangiovese-REO

Management
I

10.161.32....
10.161.35....
10.161.32.9

10.161.32.48
10.161.32....
10.161.32...
10.161.33.95

Layer

P
P
P
P
IP

IP

SID

800017
800071
800059
800014
800012
800013
800015

D)
* @ 0 :

& admin =

Most Recent Update

2019-09-26 16:42:...
2019-09-26 16:42:...
2019-09-26 16:42:...
2019-09-26 16:42:...
2019-09-26 16:42:...
2019-09-26 16:42:...
2019-09-26 16:42....

Live

Sl S S S ISE QS

aterface Traffic

10.0

OS Version

20190319.203446. ..
20190606.224121...
20190606.224121...
20190606.224121...
20190606.224121...
20190606.224121...
20190606.224121...

Top Interface Delay

Top 10, Past Hour

LS K S SR S R S S

Displaying 1 - 10 of 10

Show All X
||




PE:

[edit]
jnpr@Sangiovese-REQ# run show route receive-protocol bgp 192.17.17.4 18.18.18.0 detail

inet.0: 2249 destinations, 2469 routes (2249 active, @ holddown, @ hidden)
* 18.18.18.0/24 (4 entries, 1 announced)

Accepted Analyze

Nexthop: 192.17.17.4

Localpref: 100

AS path: I

Communities: target:192.17.17.8:42

Addpath Path ID: 2

I Accepted Analyze
BMP: Pre: advertise Station: API-Client-openr
Nexthop: 192.17.17.4
Localpref: 100
AS path: 2000 I
Addpath Path ID: 1
[edit]

jnpr@Sangiovese-REO# run show route table inetcolor.®

inetcolor.@: 2 destinations, 2 routes (1 active, @ holddown, 1 hidden)
+ Active Route, Last Active, * = Both

192.17.17.4-203<c>/64
*[SPRING-TE/8] 00:07:25, metric 1, metric2 @
> to 192.17.10.11 via et-1/0/5.0, Push 100[059, Push 800011(top)

[edit]
jnpr@Sangiovese-REQ#

ASBR:

jnpr@Arya-RE@> show route 18.18.18.0

inet.@: 2248 destinations, 4396 routes (2248 active, 1 holddown, @ hidden)
+ = Active Route, - = Last Active, * = Both
18.18.18.0/24 *[BGP-Static/169/-101] 00:02:37, metric2 0
> to 192.17.10.59 via et-1/0/2.0
[BGP/170] 1d 03:33:40, localpref 100
AS path: 2000 I, validation-state: unverified
> to 192.17.10.59 via et-1/0/2.0
[BGP/170] 1d 02:59:39, localpref 100, from 192.17.17.5
AS path: 1000 I, validation-state: unverified
> to 192.17.10.30 via et-2/0/2.0, label-switched-path mx480-summit
to 192.17.10.30 via et-2/0/2.0, label-switched-path mesh_Arya-RE@_Summit-02-REQ_1

jnpr@Arya-RE@> show route table inetcolor.®
jnpr@Arya-RE@> cn
A

unknown command.
jnpr@Arya-RE@> configure
lEntering configuration mode

[edit]

jnpr@Arya-RE@# show protocols bgp group ebgp
type external;

import monitor;

family inet {

segment-routing-te;

unicast;

}

neighbor 192.17.10.59 {
export isis-to-bgp;
peer-as 2000;
egress-te-node-segment

[edit]
jnpr@Arya-REQ# _

Juniper
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[MPEMMYLLUECTBA

AS 2

B9 EPE Projects [ [ EPE Projects  [3 Demo

Plan Che F Plan Changes Detail and Topol

e AL

Plan Change () Peer link utilization above 0.5
Property | Value

Bandwidth M. 11.305Gb/s

Consider Mov...  Peer link utilization above ...

Cost $23,187,841.00

Cost Change 2.83%
Pay|oad Peer Link Ch... 3
Traffic Changes 6

Tunnel Chang... 8

Receive e
g PE/PeerLink/Prefix Traffic Assignments Execution Plan Steps
via BGP ¢ ’
RT Name Type Bandwidth Current Bandwidth Optimized Bandwidth Change Cost Current Cost Optimized Cost Change
° u
f- I PE0D4 PE 4.675Gb/s 4.675Gbfs $3,748,466.33 $3,750,276.60 0.05%
I ter PEOD1 PE 6.192Gbfs 6.192Gbfs $4.325,796.19 $4,637.685.21 7.21%
prefi _ PE002 PE 5.111Gb/s 5.111Gb/s $3,615,681.93 $3.785.611.47 470%
Execution Plan
sour PE003 PE 4.917Gbfs 4.917Gbfs $3,662,973.17 $3,987,142.55 8.85%
Traffic Change Test PE00S PE 9.303Gb/s 9.303Gbfs $7,178,157.37 $7.027,125.17 2.10%
Top K Traffic ASBROZ/002 PeerLink 6.084Gbfs 14Mbfs 89.77% $52,100.00 $70.00 99.87%
Peer Link: ASBR02/003 PeerLink 14.865Gb/s 20.100Gbfs 35.22% $64,325.00 $95,000.00 47.69%
i 9.03% . %
ASBRO2/002 ASBRO01/001 PeerlLink 9.249Gb/s 10.084Gb/s 9.03 $131,295.00 $234,000.00 7830
1.04.0/24 Prefix 3.556Gb/s 3.556Gbfs $2,520,607.80 $2,522,026.97 0.06%
[ Add Step  Remove LastStep  Execute 1.05.0/24 Prefix 2.817Gbfs 2.817Gbfs $1,600,993.65 $2,175,342.18 35.87%
Add Step | Remc Page 1 of 1 ( Displaying 1- 15 of 15
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SR-TE AUTO BANDWIDTH
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NMSMEHEHWA NOJ1I0OCbI C AUTO BANDWIDTH

>

Traffic rate

Sampling

YnpassieHue noJsiocoun

* Cratuctuka JTI
« SR-TE + RSVP-TE
[MepepacyeT HOBOro MapLupyTa

time

UHnunnpyertca PCC

PCC:

— CoobuaeT KOHTpoIEPY
MHPOPMaLUIO O aKTyasIbHOMU
MCNOJIb3yeMOoM nosioce

— CoobuwaeTt SR-TE JTI
CTAaTUCTUKY

PCE:

— KoHTpoasiep BbICHNTbIBAET
cpeaHtoto nosocy LSP

— [lepemaplpyTtusmpyet LSP,
ec2in Heo6xoaMMo

— WN3mepseT ytunmsaumto LSP

=@

Pcc PCC

o o

PCEP

\
e
@

A

)
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OTBET HA BbICOKYHO HAIPY3KY HA KAHAJIAX - 2

cnonb3yeMbin Nopor Ha
UHTepdeuncax:

Korpa 3amMepeHHas
yTUAN3auma nHtepdenca
BblLLIE MOPOroBOW,
KOHTpPOAEP HAYMHAET
nepeapuraTb LSP,
npoxoasuine yepe3 AaHHblEe
MHTEPdEnCHI

AutoBW o6ypeTt
NepnoanvYecKkn M3MeHSTb
3anpallnBaeMyo0 EMKOCTb,
TaKMM 00pa3oM, y4YUTbIBaS
HOBYIO HarpysKy

BHuMaHune!
Harpy3ka Ha KaHane
BbiLLIe OXXKMaaeMou

.
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NORTHSTAR /1 APPFORMIX

© 2019 Juniper Networks ‘ 33






NORTHSTAR NJIAHNPOBLLIK
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NORTHSTAR INMJIAHNPOBLUWK

ABTOHOMHbIV CETEBON MNAAHUPOBLLMK

NorthStar uMnopTupyeT ceTeByto Tonos10rnto BkaoYas nHnpopmaumto o LSP n Demands:

e DKCMOPT TOMOJIOMMN MOXXHO CAeaTh C MOMOLLbIO MHTepdeca onepaTopa M 3anaHMPOBaHHOM 33434
* «YT10-ECchun»: nobaBneHme/ypaneHmne KaHanoB BA3W, y3108B, LSP ans nnaHMpoBaHUS U3MEHEHUI CETH
* [lonHomacwTabHbIM aHaNM3 0TKa30B: ¢ y4yeToM P2MP LSP, LSP c BksitoueHHom onumen FRR nan 6e3 Hee

rlflaHl/IDOBaHl/Ie pPa3BnNTNA CETN Ha HECKOJ1bKO J1ET BlreEpea:

. Northstar-Simulation

Extension

© 2019 Juniper Networks JUﬂIPer |
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PEKOHCTPYKLNA TOMONOIMn N3 MHTEP®EMCA OMNMEPATOPA B

MHTEP®ENC NMNAHNPOBLLNKA

ér[” CHMMOK Tononorunm

(MOXHO co3gaTb 3agavy

ONns nepnoguvyeckoro UCnosiHEHUS)

lm,ﬁg- 26 link cost=$0*130 i
N 2

BN TR ED Y LHAOLE
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= e && Map (Standard)

| Uilization > |, , (2 e

26 link cost=$0"130 =

100.0% . } e F‘_‘ < .

78.0% - SAONTpE —:.“” ,
AHAJIN3 OTKA3OB T e

56.7% % e PITTSBURCH uEw T8

ST. LOUIS v CTON
CISCO e

3
S Y FRA \v ”
31.3% \ y 3
\osAGeLes N 3

PRy P TTOENIX

By 9RO REDILABLAE

14.7% % 3 ° P el
0.0% : SHYTTON oy
' . = TAMPA
AHann3 0TKa3oB : E ety
7 2ch -3 e,
m':\ Xy
5 % o - o o
= o e ch d Link:
b ra pa H TMﬂ OT H eo)‘l’(l/lpla H H b I X a Ba p M M LinkName Node:Interface RemoteNode LinkBwChange a:ﬁ:aw = Newltil OrigUril UtilDiff New_L2Util  Orig_L2Util  L2_Urill
VMX101 _GE_0/0/5.301 vmx101:ge-0/... vmx107 link down 10M —-down- 0.0000 - - 0.0000 -
VMX101_GE_0/0/5.301 vmxlD?Ege-Of... vmx101 link down 1om -down- 0.0000 - - 0.0000 -
 Ilns Toro, 4Tobbl ObITb YBEPEHHbLIM B N R 16 I Ofoc Seess odecs omecs  Sooe  enoed
I VMX101_GE_0/1/1.0 vmx101l:ge-0/... vmx105 link down 10M -down- 0.4000 - - 0.0000 -
o) VMX101_GE_0/1/1.0 vmx105:ge-0/... vmx101 link down 1ioM —down- 0.4000 == - 0.0000 _
o ‘ge- i - - - - -
YXUBYYECTU CETEBOMN MHPPACTPYKTYPbI: RISISEOl/a0er ymagianol ot lnkeew lM e oot - poe
VMX104_GE_0/1/9.0 vmx107:ge-0/... vmx104 10M 0.9000 1.0000 -0.1000 0.0000 0.0000 0.0000
VMX104_GE_0/1/9.0 vmx104fgei0,'... vmx107 10M 0.8000 0.9000 :0.1000 0.0000 0.0000 0.o00C
o 1 POBEPKa OTKAa3a: Y3J10B, VMX103 GE0/1/8.0 V103-96-0/ " w107 1M 06000 07000 01000 00000 00000 00000
10S_XR8_GIGABITETHERNE... ios-xr8:Gigabit... ios-xr9 1.0G 0.0050 0.0060 -0.0010 0.0000 0.0000 0.000C
[ () 105_XRB_GIGABITETHERNE... iDs-er..Gigfbit.“ ios-xr8 1.0G ?.006(2 0.0070 :?.0010 ?._DDDO 0.0000 (-);DDDG
UHTE pcbe NCOB, JIMHEUHDbIX NaT VMX1017GE_0/0/5.0 02960/ w01  lmkdown  10M  _down. 00000  _ . o000
VMX101.GE0/0/6.0 vmxl0lge-0/..vmx102 finkdown  10M  —down- 02000 - - 00000 -
A
* AHanu3 oAMHAPHbIX N ABOUHbIX B 200120 s
Save Report Close
OTKa30B - -
e 3aliuTa OT HamxyaLlero cueHapus ® - o Simulation Scenarios
. Multiple Failures Report Options Adwvanced Options -
scenarios Exhaustive Failure Types
] Node || Link || site || slot || card
| | SRLG /Facility || Parallel Links
| Reports... | | Map Run | Close | | Help ‘A
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«YTO-ECJIN» AHAJTNG

® e Add Node

Apply Template : [ Default

Properties Advanced Design BGP P L2SW User Parameters

Choose Location Using :

CeTeBoe MoAe/inpoBaHuUe

Heobxoanmo npoBepuTb M3MEHEHMUS
nepen BHeAPEHNEM

[lepen BHeApEeHMEM HOBbIX CEPBUCOB
[naHnpoBaHue HoBbiX 3s1eMeHToB (PE/P)

[ThaHMpoBaHMe YBENNYEHUS HAarPy3KM.

OueHKa COOTBETCTBUS CETEBOU
MHPPACTPYKTYPbI

OueHKa Npy MUrpaLmnm CEpPBUCOB, CETEBbIX
3/1EMEHTOB (B TOM YMCE MPU paCLLUNPEHNM
N KOHCOIMAAL MU Y310B)

© 2019 Juniper Networks

Mouse City,Country | NPANXX | Lat/Lon
~Properties ~ Location
1D : ‘ ‘
Name : | Country : US UNITED_STATES <
IP Address : | City : & Search
IPV6 : ‘ ‘ NPANXX / Lata : ggg9g999
Hardware : a1 T NODE < | Lat /'Lonis g0 0.0
0s ‘ ‘ Site ID : | NONE
Layer ‘
Comment |
. Add... = Reset | Close = Help |
A
- O - Modify 1 Link
MPLS/TE  Protocals  Attributes  CoS Policy  PER  User Parameters
]
Trunk : gy g = BW: ;. 0G 1.0G(den e Mo Passive
vendor : DEF Ovhd : Admin Status :
== Belay i o(DEF) Q(DEF) Geo Bist: gmicden
Fixed : false Metric © 3 o(DEF) O(DEF) Bundle Minimum Link -
CanFail : ves TE Metric : DEF DEF nedle Minimum BwW
Layer : B 1 Cire B
Misc | Ceo Dist=0mi(def),MTU=1500,ISIS2,,RSVPAZZ—10M
Comment
ok | | cancel Help
®0e Modify Tunnel
Advanced Properties Location Paths User Parameters Scheduling
Tunnel ID : [tunnel-te103 |
Node A : [ios-xr9 < Node Z: vmx103 <
BW: 0  Priority,Hold : 07,07 |
 Affinity/Mask |00000000,00000000
_ Type:  RNOAA |
Comment : |
| OK . Cancel = Help |
A
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HOBbIN ®YHKLIMOHA B CNEAYOLLNX BEPCUAX

NORTHSTAR N JUNOS
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protocols {
mpls {
label-switched-path ct-core {...

to 128.49.80.207;

static-label-switched-path Isp {

ingress {...

}
}
dp {

colored routes in inetcolor.0 */

}
}

policy-options {

policy-statement tunnel-ac {
term ldp-color {
from {
protocol Idp;
route-filter 10.10.2.5/32 exact;
route-filter 186.1.0.0/16 orlonger;}
then {

accept;

JUNIREr



2019

NorthStar 4.3

H1, 2019

ease-of-use - phase 1
«  WEB Ul enhancement
OSPF SR Parity (with ISIS SR)

« All features available today
for ISIS SR should work

SPRING - PCS enhancements

* Label compression

Provisioning P2MP LSP via PCEP

NorthStar 5.0
H1, 2019

SR Auto-bandwidth - Phase 1

SR support for NS Planner

C-vendor Telemetry

Update NS to new PCEP RFC

EPE Enhancements

Ericssson

*  ENM Northstar
integration

P2MP Service Provisioning

PCEP Bypass LSP signaling
and visualization

Ingress Peer Engineering
(IPE)

Binding SID provisioning via
PCEP

Inter-as TE

PCEP support on QFXs and
ACXs

Support for SR IPvé - ISIS only

Integration with Healthbot
*  Demo available

Integration with ATOM

SR Telemetry
* Remaining items
DiffServ TE

BGP SR-TE using BGP as
southbound protocol

© 2019 Juniper Networks
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CTPATEINA

© 2019 Juniper Networks ‘ 43



CTPATEINA JUNIPER NETWORKS
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TexHoornyeckoe MaepcTeo

e YnpaBaeHMe TPaHCNOPTOM
e CeTeBoe MOAE/IMPOBAHME

NcTopunsa ncnosab3oBaHms

¢ B skcnnayaTauum 6onee 5 net

MHoroBeHaopHas cpena

e Co3aHMe cepBUCOB
e AHaNnTUKa
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TECTUPOBAHUE

MO>KHO NONYYUTb AEMO JINLEH3UIO
AaKOHMUAGCL .

Ha 2-4 mecaua - O6paularnTecb Ko MHe vyastrebov@juniper.net FlAall £y ngﬁg‘:‘m‘
WM K CBOEMY CUCTEMHOMY UHXKEHEPY &=

CTpaHunua npoayKTa

https://www.juniper.net/us/en/products-services/sdn/northstar-network-controller/
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https://www.juniper.net/us/en/products-services/sdn/northstar-network-controller/
mailto:vyastrebov@juniper.net

BOIMPOCHbI ?
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Cnacunbo

Engineering
Simplicity
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