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;:i LEGAL STATEMENT

tres
......

. ~ This statement of direction sets forth Juniper
i - Networks’ current intention and is subject to
=L . T change at any time without notice.

No purchases are contingent upon Juniper

Networks delivering any feature or functionality
depicted in this presentation.




OCHOBHbIE HATTIPABJIEHUNA PA3BUTHA JUNIPER

EVERYTHING

MUKPOCXEMbI MJNIAT®OPMbI SOFTWARE

JUnipgr: |



OCHOBHbIE HATTIPABJIEHUNA PA3BUTHA JUNIPER

EMPOWER EVERYONE

MANAGEMENT &
ORCHESTRATION

ANALYTICS

JUnipgr: |



EXPRESS & TRIO
2 HAMPAB/IEHWSA PA3BUTUA JUNIPER PFE

Mpoun3BoANTENBHOCTb

Express Plus

Trio
Itiservice edge

@ Mobileedge

@ High bandwidth access

@ Consumer edge
Secured routers

@ Router services

@ Security appliance rM6KOCTb

Merchant silicon Merchant Processors

© 2018 Juniper Networks
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CEMENCTBA MAPLLIPYTU3ATOPOB JUNIPER NETWORKS

ACX 6K

X 500

© 2018 Juniper Networks JUﬂIPer ‘
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OBJIACTU NMPUMEHEHNA MAPLUPYTU3ATOPOB JUNIPER

B CETU OINEPATOPA CBA3U

ACX MX

Service Provider
Services Edge Core Peering

PTX

Access and
Aggregation

Customer
Premises

ASBR

F\
Mobile Radio Access Network

T = o

IP / MPLS Core

Business Direct Connect

Metro PE

Infrastructure PE

s Provisioning

Packet Gateway

Other Software

Mobile Infrastructure NMS/OSS

Value Added
Services —
T

PTX MX

Content Provider / Application Provider
Peering Core Data Center

Data Center./@
IP/ MPLS Core Fabric
o )
ASBR \@

Virtual Private Cloud Provider

Data Center °
[} o

2, @
o DataCenter
Fabric

: .\@
DCR
[} ° L
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JUNIPER MX 1 PTX
PA3BUTWE CEMENCTB MAPLLIPYT/3ATOPOB

Today

Trio F'EE ﬁ
160G/Slot 260G/Slot 800G/Slot 1.6T/Slot 4T/Slot 9.6T/Slot
2008 2010 2012 2014 2016 2018 2020
1. PTX: pa3zpaboTaHbl N5 sapa - ONTUMU3MPOBaHbI NO 3
LLeHe, 3Hepro-3pheKTUBHOCTH, ;
NPOM3BOAUNTENIBHOCTU U GYHKLMOHANY.
2. MX: 10 nokoneHn UHTEPDENCHBIX KapT B OLHOM
wacecu ﬁ
3. Ob6a ceMeincTBa 6yAyT pa3BMBaThCA ELLLE MHOIME
FOAbI 0.5T/Slot  1T/Slot  3T/Slot | 14.4T/Slot
Express . . :
4. OcHoBaHbl Ha pa3paboTaHHbIx Juniper Trio/Express ; 9.6T/Slot
PFE v eanHoOM apxmntekType
17 neT UCnoJsib30BaHUSA B CETAX prrlHel‘/‘IUJMX onepaTopos CBA3U N
Gimlet >
2002 2008 2010 2012 2014 2016 2018 2019 2020

© 2018 Juniper Networks
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JUNIPEY. | JUNIPER DAY

MAIMCTPAJIbHbIE
MAPLWIPYTU3ATOPBLI PTX




CEMENMCTBO MAPLUPYTU3ATOPOB PTX
MPU3HAHBI B MIHAYCTPUN OMEPATOPOB CBA3M

C momeHTa BbIXoaa B 2012 roay
oTrpy>XeHo KameHTam >5000
MapLupyTusatopos PTX - B
cpegHeMm, 3 MapLipyTm3aTopa
KaxKAbIN AeHb, 6 neT

[ Mbkag, 6be3onacHas U onTuMasibHas
MHPPACTYKTYpa A5 NMPUNOXKEHNN
Cloud, Metro Core, IXP/peering, DC
edge/DCI, CDN core, SDN GW, RR

Bb160p pbiHKa! 6 N3 6 OCHOBHbIX
Tierl CSP, a Takxke 25 KpynHenwmnx
rN006aNbHbIX TENIEKOM-0MNEePaToOpPOB
CBSA3M U Ucnonb3yroT PTX B cBOMX
ceTax

= Bell verizon’ BT

atat
NI | L. {elstra SSTELECOM
> a,o Y/\n(x ), it

Google =
\""" Communications gﬂ Zayo

6 Qﬂrupbux Alibaba Gy, Hevel@)

Pocrenexom STC ,

asogaud! Sl

B Microsoft
Tencem‘ﬁ;ﬂ Meg:on COX.

COMCAST
vodafone BUSINESS KDDI America
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CEMENCTBO MAPLLIPYTU3ATOPOB JUNIPER PTX

100GbE

PTX3000 PTX5000

8T 24T
| 80x100GbE || 240x100GbE
768 x 10GbE 1536 x 10GbE

«Mogaynbhble PTX ||

PTX1000 PTX10001 PTX10002 || PTX10003 PTX10008 PTX10016
2.88T I ” igI)GbE I 6T I m xllégOGbE l 115T I 230T
24 x 100GbE X 60 x 100GbE
s 0 st Iogrver | iier W oo | sonce:
1KW 0.7KW 2KW 2.5KW SKW ~16KW

© 2018 Juniper Networks Confidential
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NPUNOPUTETHOE HATTPABJIEHWE PASBUTUA:
LLUACCW JNP10008 1 JNP10016

Power Routing Fabric
Supplies Engine Controller

Chassis

YHuBepcasibHoe Laccu anas obopyaoBaHus Juniper

OnTuManbHbIN AM3aMH 6/T0KOB NMUTAHUA U
oxnaxxaenus gna DC / COLO

MacwwTtabupyemoe coeuHeHNE MHTEPPENCHBIX
KapT ¢ $pabpukomn - 6e3 midplane

— BaTT LS

MonHoe pesepBUpoBaHUE KOMMOHEHTOB - control

13 RU
plane, anekTponuTanHus, oxnaxaeHus n dabpuku

U WJIV | "

;
3
= :

JNP10008 JNP10016
© 2018 Juniper Networks Confidential _JUH|DE‘If




OCOBEHHOCTUN PTX10008 N PTX10016

13 RU

PTX 10008

- T t a

gy
g _1&:(:":'.—:~ = p

j ==

ST

PTX 10016

KomMnakTHble : ny4dlias npomM3BOAUTENIbHOCTb Ha CNOT
OnTuManbHbIe MO AU3aNHY NUTAHUSA N OXNAXKAEHMNS
MaclwiTabupyemMble NPOCTOMN 3aMEHOM KapT

YHuBepcanbHble: obuwee waccu ¢ MX10K n QFX10K

Card 10G  40G 100G
3T 96 30 30
1.5T 144 36 12
1.2T Packet Optical 6 x 200G Coherent DWDM

© 2018 Juniper Networks
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MHTEPOENCHASA KAPTA PTX10K-LC1101:
30 NMNOPTOB QSFP+/QSFP28

Fabric Fabric Fabric Fabric Fabric Fabric

5x100GE 5x100GE 5x100GE 5x100GE 5x100GE 5x100GE
5x40GE 5x40GE 5x40GE 5x40GE 5x40GE 5x40GE

16x10GE 16x10GE 16x10GE 16x10GE 16x10GE 16x10GE

ssszyiazsz=viazzzcvi Sy

OnTumanbHa ans Bl Packet Buffer
100GE 30 30 96 Table Memory

© 2018 Juniper Networks JUQLE\)NQ! ‘



MHTEPOEMCHAS KAPTA PTX10K-LC1102:
36 MOPTOB QSFP+/QSFP28

Fabric Fabric Fabric Fabric Fabric Fabric

4x100GE 4x100GE 4x100GE
12x40GE 12x40GE 12x40GE
48x10GE 48x10GE 48x10GE

OnTtumanbHa gns
10GE/40GE 12 36 144

© 2018 Juniper Networks JUHLENQI ‘



MHTEPO®EMCHASA KAPTA PTX10K-LC1104

MpousBoanUTENBHOCTD
« 1.2 Tbps DWDM line-side
6 x100G (QPSK); 150G (8QAM);
200G (16QAM)
*  BcTpoeHHas KorepeHTHasi onTuKa
JlocTynHble BapMaHTbl MOAYAALUN
« 100G DP-QPSK ( ~ 4,000 km)
« 150G DP-8QAM (~ 2,000 km)
« 200G DP-16QAM (~1,000 km)

Moppep)xkuBaeTcsa B nn1atdopmax:
« QFX10008/ 10016
« PTX10008/ 10016

QFX 10008/ 10016 PTX 10008/ 10016

© 2018 Juniper Networks JUHLBQI



MHTEP®EMCHbBIE KAPTbI PTX10K:
BAPUAHTbI JINLLEH3VNPOBAHWA

-R Full IP Core HET OFPAHUYEHN
2M FIB / 6M RIB
-IR Scaled up LSR/Peering 128K LSP
256 VRF

1M FIB/ 3MRIB

-BASE Low Scale LSR/Peering 32K LSP
32 VRF

© 2018 Juniper Networks JUHLBQI ‘




MHTEP®ENCHASA KAPTA PTX10K-LC1101:
BAPVAHTbI IMLEH3UPOBAHWSA

(e )

)

PTX10K-LC1101

Add:
S-LC1101-SCA

PTX10K-LC1101-IR

Add:
S-LC1101-SCA

PTX10K-LC1101-R

PTX10K-LC1101H

Add:
S-LC1101H-SCA

PTX10K-LC1101H-IR

Add:
S-LC1101H-SCA

PTX10K-LC1101H-R

© 2018 Juniper Networks
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MHTEPOEMCHAS KAPTA PTX10K-LC1102:
BAPUAHTbI JINLIEH3VPOBAHUSA

O e )

Y

PTX10K-LC1102

Add:
S-LC1102-SCA

PTX10K-LC1102-IR

Add:
S-LC1102-SCA

PTX10K-LC1102H

Add:
S-LC1102H-SCA

PTX10K-LC1102H-IR

Add:
S-LC1102H-SCA

© 2018 Juniper Networks
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MHTEPOEMCHAS KAPTA PTX10K-LC1104:
BAPUAHTbI JINLLEH3VNPOBAHWA

[ PTX10K-LC1104 }

OJIHUTEJIbH
JAHA JIML€H3

[ PTX10K-LC1104-2P }

JOJTHUTEJIbBH
AHA JIMII€H3

0100

[ PTX10K-LC1104-1P }

© 2018 Juniper Networks JUHLENQI ‘



MAPLLUPYTU3ATOPBI PTX1000-72Q/36Q

KomnakTHbIn Mapwpytmnsatop 2RU (rnybuHa 787mMMm)  OxnaxaeHue - Front-to-Back

Bbicokasa nnoTHOCTb MHTepq)eVICOB 10/40/100G 3 6noka oxna)kaeHus (B Ka)koom o 2 BeHTI/IJ'IﬂTOpa)
72x 40G QSFP+, nnbo 24x 100G QSFP28, nnubo

288x 10G QSFP4x10GE

3apesepBupoBaHHble 6nokn anekTponuTaHmns — AC,
nmbo DC (4 x 1.6KW):

2 + 1 pe3epBupoBaHne GITIOKOB NUTaHKS,
MakcumanHas npounssoanTenbHoCcTb 2.88 Thps B0 2+2 pe3epBUpOBaHIE NyJeil NUTaHus

OntumaneH ansa BkarodeHus nutepdencos 40GE/10GE

XapakTtepuctukum Routing Engine:

- Intel Quad Core lvy Bridge CPU
- 2.4Ghz CPU & 32GB SDRAM

JUNIPEL |



MAPLLUPYTU3ATOP PTX10002-60C

OcHoBaH Ha Express Plus (12 x PFE), 2M+ FIB, 10M RIB

dPyHKUMOHAN N MacliTabupyemocTb aHanormyHbl PTX1000
MpoussoantenbHoctb 6 Tbps - 2RU, (60x100G / 60x40G / 192x10G)
OnTmaneH ana BkAtoyeHUa nHTepdencos 100GE

rnybuHa waccu 787mm, 3ape3epBnpoBaHHble 610KM nuTaHma 4x1600W AC/DC
Hu3Koe yaenbHoe 3HepronotpebneHune: 0.4 - 0.1 W/Gbps typical

3 610Ka oxnaxaeHus front-to-back (B Kaxkaom no 2 BeHTMASATOPA)

MocTaBnseTca HaumHas ¢ ceHTABPA 2018 roaa

© 2018 Juniper Networks JUHLE\)NQ! ‘



MAPLLIPYTU3ATOP PTX10001-36C/20C L e

Llaccu 1RU, rmybuHa 678mm

OxnaxaeHue bnoku BeHTUNATOpoB 4+1 front-to-back
AHepronoTpebneHmne 850W (6rnoku nutaHusa 1+1 AC n DC)
KommyTtauusa 1 x ZH PFE

Routing Engine Ha ocHoBe Intel Broadwell-DE CPU complex

BcTpoeHHble nopTbl 20 x 100GE QSFP28 100GE + BO3MOXHOCTb YCTaHOBKU
nHTepgencHoro moayns 16 x 100GE QSFP28

20 x 100G —— T|C - 16 X 100G

o aat Rt e, . etatetati s oot s et e kol
SaS UEASI SRRt | Y |

© 2018 Juniper Networks JUQLE\)NQ! ‘



OYHKLUNMOHAJT PTX10001-36C

NMopnepxmBaemMbin chyHKLMOHaN MNMnaHbl no paspaboTke ®yHKUMOHaN MacwTa6upyemocTs

Routing , LSR functions

All FRS Features +

# of ports per AE 64
Protocols — BGP, ISIS, MPLS, RSVP, LDP L2 Features # of AE interfaces per 128
system
ZTP L2 COS # of ECMP paths per 32
Port Mirroring LLDP system
MACSEC — Linerate 256 AES MC-LAG IFLs per PFE/system 60K
JVISION Multicast —PIM-SM/SSM # of VoQs 384k
LDP Synchronization IGMP, MSDP, PIM IPv4/IPv6 FIB capacity 480K
BGP LS sflow RIB capacity 5M
LAG/LACP FBF Filters MPLS label stack No Limit
FRR (link and node) GRE RS S Fe DD 8
- Vi_rtual router (VRF-lite) - 6PE Max ingressétransit/egress .
Filters — Port ACLs (ingress), Routed ACLs (ingress/egress) P2MP el

L3 QOS — classification (DSCP only), rewrite, queuing

Filters — Port ACLs (egress), VLAN ACLs
(ingress/egress)

* Post FRS features - TBD

juniper |

NETWORKS




PTX10003-160C 1 PTX10003-80C L
HA OCHOBE HOBOTO ZX PFE

Bbicokas nnoTtHocTb MHTepcencon: 8T & 16T B 3RU
Huskoe aHepronotpebneHue: 0.2W/G typical

YHuBepcanbHble multi-rate TpaHcuepbl QSFP-DD
anst 100GE/400GE/FlexE

PyHKLMOHaN aHanorndeH ocrtanbHbiM PTX
MacwTtabupyemoctb 4M FIB ,10M+ RIB
Routing Engine CPU Broadwell-EP, 12 cores,
64GB

ApxutekTtypa 16 x ZX PFE + 2 ZF fabric

NMoapepxunBaemsblie TpaHcuBepbl QSFP28-DD
(2x100G), QSFP56-DD (400G/ 4x100G), CWDM2

3RU

4x AC/DC PSMs - 2:2 redundant 5xFTs - 4:1 redundant

10G 100G 200G 400G

PTX10003-80C 160 80 40 16

PTX10003-160C 320 160 80 32
© 2018 Juniper Networks JUHLE‘)NQ! ‘




JUNIPEY. | JUNIPER DAY

YHUBEPCAJIbHbIE
MAPLWPYTU3ATOPbI MX




CEMEMCTBO MAPLLPYTU3ATOPOB MX
MPU3HAHbI B UHOYCTPYM OMNEPATOPOB CBA3M

« C MoMeHTa Bbixoga MX (Q4FY06) & P Qaaret S TELECOM
OTrpy>keHo KaneHTam >100K g =
MapLupyTusatopos MX - 1 MX Kaxkabin af&t CablesWireless |/

yac, KaXKapin aeHb, 12 net

L
ueertycloeal  RELI/ANCEe
* [nbkag, 6esonacHas u onTuMasbHas Verlzon‘/
nHdpacTykTypa ansa npunoxkenmm Cloud,

Telstra @ Bell
loT, CPE, MetroE, business n broadband

'\ MEGAFON
edge, PE, DC Edge / DCI, Core, SDN GW, BT. -T " 'P YaHoO!

IX/Peering, RR e ocTenekom , AN
« Bbi60op pbIHKa! 46 13 50 KpynHenLwmx y broadsoft mgﬂ%I& ) ‘feleforiica
ornepaTopoB CBA3M UCMNOoJIb3yoT MX B COMCAST T '
CBOVIX CeTAX SOMGEST = sorman [IEZH €OK
@wcur B MO

© 2018 Juniper Networks JUHLBQI ‘



CEMEMCTBO MAPLLUPYTU3ATOPOB MX

Scale out & Distributed Carrier grade & Scale up Cloud grade & Scale up Carrier grade & Scale up Virtual
20G, 80G, 400G, 2.4T 1T, 3T, 5T 19.2T, 38.4T 16T, 16T, 32T 100G

MX150, MX104, MX240, MX480, MX10008, MX2008, MX2010,

MX204, MX10003 MX960 MX10016 MX2020 i~

© 2018 Juniper Networks JUHLBQI ‘



KOMIMNAKTHbIE MOLEJIN MX

] MX150 MX204 MX10003

MpounsBoAUTENLHOCTb

NHuTepdeicokl Ethernet

Timing uHTepdenchol
[abapuThl

Tun PFE
DHepronoTpebsieHne
Power Feeds

Routing Engine
PekomeHayemble
BapWaHTbl MPUMEHEHUS

© 2018 Juniper Networks

2 x 10GE SFP+
8 x 1GE Copper
2 x 1GE Copper or SFP

None
1RU
Virtual TRIO
140W
No redundancy

Intel 6 core Xeon D

CPE, Route Reflector, LNS,
Enterprise WAN router, Small PE

400G

4x10GE/40GE/100GE QSFP28
8x10GE SFP+

BITS, 10Mhz, 1PPS, TOD
1RU
Physical TRIO
275W
N+N redundancy
Intel 8 core Broadwell DE, 1.6Ghz

Small PE, BNG gateway, Internet Peering
device, Data Center Edge gateway

24T

24x10GE/40GE/100GE QSFP28
12x40GE QSFP

BITS, 10Mhz, 1PPS, TOD
3RU
Physical TRIO
1.76KW
N+N redundancy
Intel 8 core Broadwell DE, 1.6Ghz

VPN gateway, Data Centre Edge
gateway, Metro aggregation router, core
router

Juniper



MX10003 ﬂ NMocTaBnsieTcsa

OcobeHHOCTHN
KomMnaKTHoe ucnosiHeHue
MopaynbHbIN, 2 cnoTa A9 MHTEPPEMNCHBIX KapT
2 sub-cnoTta ans Routing-Engine
3 RU, rnybuHa 760mm
NHuTepdencHblie KapThbl
1.2T Ha cnoT; B ganbHenwem o 7.2T Ha cnoT

JInHennas kapta 1.2T ¢ ogHmum cniotom ans MIC, Multi-rate noptbl 100GE, 40GE n 10GE
Trio 4™ nokonexus (EA PFE) 12x100GE, 18x40GE nn6o 72x10GE Ha kapTe
. noaaep>xka HQoS mn L4-L7 cepsucos
& H " Routing Engine Ha ocHoBe X86

3ape3epBUPOBaHHbINA, MOAY/IbHbIN

Bbnoku nutaHus
yAenbHoe 3HepronoTpebnenme ~ 0.9W/G
AC/DC; pe3epsupoBaHme N+N

Cuctema oxnaxaeHus

6 x AC/DC bnokos 3ape3epBupoBaHHas, front-to-back,

nUTaHUA cooTBeTcTBYeT NEBS
© 2018 Juniper Networks JUHLBQI ‘
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MOAYJTIbHAA NTMHEMHAS KAPTA LC2103

© 2018 Juniper Networks

MnoTtHocTb MHTEepdencoB 1.2T Ha cnoT
NMoppepxka uHtepdencos 1GE/1I0GE/A0GE/100GE
Bo3amoxHOCTb ncnonb3oBaHna HQOS

TexHonorunm OGnactu npumMmeHeHuUnA

3D MEMORY SERVICES EDGE

TRIO 39 GEN PEERING
METRO

MICROCODE DRIVEN
COLO/DATA CENTER

JUNIPEL |



MX204 & Nocraensercs

ke OcobeHHOCTU

ra i KomMnakTHbIN

- - B 1RU, rny6uHa 515mm (cooTtBeTcTByeT ETSI 600)
npomnssoamnTenbHocTb 400G
multi-rate nopTb! (4)100GE, (4)40GE v (24)10/1GE
noaaep>kka HQoS, 1588, SyncE

Routing Engine
Ha ocHoBe Multi-core X86

Bnoku nutaHus
yAenbHoe s3Hepronotpebnenmne ~ 0.9W/G
AC/DC; pesepsupoBaHme 1+1

2 6noka nutanmna AC/DC Cncrema oxnaxkperus

3ape3epBupoBaHHas, front-to-back,

cootBeTcTBYeT NEBS

© 2018 Juniper Networks JUHLBQI ‘



MX150

8 x 1GbE 2 x 1GbE 2 x 1GbE 2 x 10GbE
Aod
XapaKTEPUCTUKU NHTEepdencol

JPEUEBEAMIE EE: 20Gbps 10/100/1000BASE-T RJ-45 10
Ma6aputbl (HXx W x D)  4.37 x 44.09 x 30.48 cm 100/1000BASE-X SFP 2
BbicoTa 1RU 1GbE/10GbE SFP+ 2
Bec 4.3 kg (9.48 Ib) 10/100/1000BASE-T RJ-45 management 1
OxnaxkaeHune Front-to-back (AFO) RJ-45 console 1
BAIOK NUTaHus BCTPOEHHbIN 100-240V Mini USB console 1
CPU Intel 6 Core Xeon D =olE 0 1
o3y 32 GB DDR4 RAM

HAuck 400 GB* SSD

© 2018 Juniper Networks JUﬂIPer ‘



MOAYJIbHbIE MAPLLUPYTU3ATOPbBI MX
BbICOKOU MNMPOU3BOANTEJIBHOCT I

] MX240/ MX480/ MX960 MX2020/ MX2010/ MX2008

NHTepdencHble cnoThl

Cnotbl $abpuku
KOMMYyTaLun

NHTepdencHble KapThbl

Dabprka KOMMyTaLLMK

KntoueBble oTM4mS

2/ 6/11 10/10/ 20
2/2/3 8/8/8
MPC1E/2E/3E/AE/5E/7E
MPC1E/2E/3E/4E/5E/7E MPCGE/BE/SE
SCBE/SCBE2 SFB/SFB2

YHuBepcasibHas MyIbTU-cepBUCHas NaaTdopMa AN5 YCAYT U a4pa CeTU
B03MOXHOCTb MCMOIb30BaHMSA MHTEPDENCHBIX KapT B Pa3HbIX LLACCK
Pa3Hoo6pa3ne Tunos noptos - oT TDM no 400GE B eguHon nnatdpopme
MpounzsoauTensHocTs 0T 40G fo 4T Ha C/10T B O4HOM CUCTEME
BctpoeHHble cepeuckl (CGNAT, IPSEC, Stateful, firewall, DPI)

© 2018 Juniper Networks
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MAPLUPYTU3ATOP MX2008

HoBble KOMMNOHEHTbI

2 X REs, Ha ocHoBe RE-X8

8 x 2T ¢abpwukn, Ha ocHoBe
SFB2

24 RU

I Takxe nogaepxmBaroTcst

MPC1 — MPC9E, MS-MPC

10 cnoTtoB

MO)J,yJ'IM NMATaHNA N OXINaXXaeHunA

© 2018 Juniper Networks

&N npounssoanTcs

Bbicokasa nnoTtHocTb UHTepdencoB 10GE/100GE

cenyac - 0o 160x100GE nHTepdencon
PyHKUMOHanbHaa nnatgopma, NoaaepXKuBaroTcs Bce
npunoxexHna MX

MNMpounsBogutenbHocTb 1.6Tbps Ha cnoT cenyac,

4.0Tbps B ganbHenwem

OCHOBHbIe AOCTOMHCTBA:
KomnakTHbIW

CootBetcTBYeT GR-63 NEBS
CoBmecTnmM ¢ Kaptamu MX2020

MoanpnepxuBaetcs HadyuHasa ¢ 15.1F7

JUNIPEL |



OCOBEHHOCTN MX10008 1 MX10016

KomMnakTHble : Jydulasa npon3soamnTe/IbHOCTb Ha C/10T

A
21RU | : )
OI'ITMMafIbeIe no AN3anHy NMUTaHUA N OXJ1a>KOEHUA

MaclwTabupyemMble NPOCTOM 3aMeHOMU KapT

19.2Tbps

R i el

YHuBepcasnbHbie: obuiee waccm ¢ PTX10K n QFX10K

-

- 1 B
g TEENNNIITSE T o

| 16SLOTS

13 RU

247 96 24 24

MX 10008 MX 10016

© 2018 Juniper Networks
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NHTEPOEMNCHASA KAPTA MX10K-LC2101 4 nocrasnsercs

CoBmecTnMa no ra6apV|TaM TOJ1bKO C HOBbIMU LLIaCCU

PYHKLMOHAJIbHO MOJIHOCTHIO COBMECTMMA C KapTaMu
MX2K-MPC9E

[NepBoHa4anbHO - BCero ogHa kapTta Ha ocHoBe EA ASIC

HacTtpaunBaemsbie B CLI pexkxumbl paboTbl 2.4Tbps n
1.44Tbps

OTAenbHO MUEH3NPYHOTCS
H-QoS (Fine Grain Queueing)
MACSEC
MaKcrMaibHO BO3MOXKHbIE KOHOUIYypaLmMm
24x100GE / 24x40GE / 96x10GE
10GE noppeprkmBaeTcs ¢ NOMOLLbH TPAaHCMBEPOB

MX10K-LC2101
4x10GE (2.4T/1.44T)

© 2018 Juniper Networks JUHLE\)NQ! ‘



MHTEPOENCHBIE KAPTbI MX:
BAPUAHTbI JINLIEH3VIPOBAHUS PAY-AS-YOU-GROW (PAYG)

BA30BbIA BAPUAHT %

- 50% 2506 250 e®

MPC7E-MRATE MPC7E-10G MPC7E PAYG
MPC7E-MRATE-IRB  MPC7E-10G-IRB * basosbIn BapuaHT > 50% nopToB
MPC7E-MRATE-RB MPC7E-10G-RB « [lononHutenbHble NUueH3un = 25% nopToB

MPC9E PAYG
* MIC He BxoauT B 6a30BYy0 CTOUMOCTb
» basoBbln BapuaHT =2 25% nopTtos
MX2K-MPC9E « [ononHutenbHble NUUEH3UK = 25% nopToB
MX2K-MPC9E-IRB
MX2KMPC9E-RB
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MHTEP®EMCHbBIE KAPTbl MPC7E-MRATE 1 MPC7E-10G:
BAPUAHTbI JIMLEEH3UPOBAHUSA PAY-AS-YOU-GROW (PAYG)

MonHbIN BapuaHT OrpaHuyeHne PAYG BapuaHT
MPC7E-10G MPC7E-10G-RTU
106 [NpaBo ncnonb3osaHusa 50% nopToB 10C.RT I
MPC7E-10G-IRB + (20 x 10GE) MPC7E-10G-RTU-IRB
MPC7E-10G-RB MPC7E-10G-RTU-RB
MPC7E-MRATE MPC7E-MRATE-RTU
i i [NpaBo ncnonb3oBaHusa 50% nopTos N i
MPC7E-MRATE-IRB + (2 x 100GE / 6 X 40GE / 24 x10GE) MPC7E-MR-RTU-IRB
MPC7E-MRATE-RB MPC7E-MR-RTU-RB
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NPEACTABJIAEM MX PENTA

5E MOKOJIEHWNE MHHOBALIMI B OBJIACTU MAPLLIPYTU3ALIMW, CAE/TAHO /1191 OBJTAYHOW 3PhI

MX240, MX480, MX960 MPC
* [MpowussogmutenbHocTb 1.5T Ha cnoT
* OntummsmposarHo ansa 100GE n 400GE
* CoBMECTMMOCTb C UCMNOJIb3YEMbIMU KapTaMK Ha OCHoBe Trio

MX2008, MX2010, MX2020 MPC
* [lpomssBogntenbHocTb 4T Ha cioT
* DHepronoTpebneHmne meHee 0.25W/G
* COBMECTMMOCTb C UCMOJIb3yEMbIMU KapTaMM Ha OoCHoBe Trio

Packet Forwarding Engine
* [lonHbin Habop dyHKUM HQOS u inline services

MoaepHusauusa ncnonb3dyemblix waccu MX He TpebyeTtca
* Bbnokn nuTaHma u oxNaXXaeHna Nepencriosib3yroTcs
* BbinonHseTca 3amMeHa ToNbKO pabpUKM KOMMyTaLMKU

© 2018 Juniper Networks
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MHTEPOEMCHASA KAPTA MPC10E-15C /19 MX960/480/240
CIEJIAHA HA OCHOBE PENTA PFE

‘,] Ha4yano nocraBok On Displa :‘ . / — \
3annaHupoBaHo 1H 2019 =

1x400GE

5X100GEE = 2T 500G

5x40G
20x10GE

1x400GE
s
20x10GE

1x400GE
=

20x10GE /

MpousBoguTenbHoCcTb: 3X KpaTHOE yBennyeHue anasa waccm MX960/480/240

YHuBepcasibHblie HTepdencbl: MeHbLUe 3aTpaTbl Ha 3ull ¢ multi-rate noptamun 10/40/100/400GE
dHepro-adpdekTuBHocTb: ~0.5Watt/G ans ykoMnneKToBaHHOM CUCTEMBbI

3awumTta unsectuumii: CoBMmectuma ¢ uHTepdpencHoimn kaptamm MPC7E n MPCS5E

lNMpocTas MoaepHU3aLma: He TpebyeTcs 3aMeHa 3/1eEMEHTOB Ha YPoBHe Laccu (kpome SCB)

JUNIPEL |
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On Display At
terop

MX240/480/960 - 1.5T SCBE3 FABRIC

&_k Ha4yano noctaBok
3annaHunpoBaHo 1H 2019

Pocr B 3 pasa!

Cenvac: 480G/slot
C HoBbIMM SCBE3 1.5T/slot

[Mpon3BoanTENBHOCTb

» 0o 1.5T Ha cnot B waccu ¢ Enhanced midplane
* 0o 1.0T Ha cnot B waccu MX240/480/960 co ctapbim midplane

* He TpebyeTtcst 3ameHa GrIOKOB NUTAHUSA U OXNaXK4EHMWS
* lMoppepxmBaet kapTbl MS-MPC, MPC2E/3E-NG, MPC3/4/5/7/10.
* lMoppepxnBaet RE-S-1800 n RE-S-X6-64G

© 2018 Juniper Networks JUQLE\)NQ! ‘



JUNIPEY. | JUNIPER DAY

MAPLWIPYTU3ATOPBI AOCTYTIA
N ATPETALLIN ACX




CEMEWCTBO ACX U
MAPLUPYTU3ATOPBLI ONA NMOCTPOEHNA CETEWM 1/10/40GE BACKHAUL

YHuBepcasnbHble - naatdopma ans mobile backhaul (LTE, 2G/3G), arperaumu
LM A4 v MEF cepBucos

CE:e
— MEF
CERTIFIED

OnTumanbHble KoHdUrypauum ¢ noptamm TDM, GE, 10GE n 40GE
DyHKUMOHabHbIE - noaaepXKa Bo3moxkHocTen JUNOS

HJononHawT apxutekTypy Universal Edge

OnucaHue MpunoXxkeHus

ACX1000 1RU, <300mm, Hardened, Fan-less | Integrated precision timing
ACX2100 ACX 1100 | Access Router, 1GE and TDM, for highest QoE (IEEE1588v2,
POE, Satellite Mode SyncE)

ACXEO00 ACX2000 | 1RU/3RU, <300mm, Hardened, Embedded RFC 2544

e ACX 2100 | Fan-less Access Router, 1GE, 10GE | Extensive end-to-end
ACX 5048 ACX 4000 and TDM, POE, Satellite Mode network monitoring: Latency,
A 5096 ACX 5096 | 3RU, 96*1/10GE + 8 *40GE

© 2018 Juniper Networks
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JUNIPER ACX 5448
OMNTUMAJEH A1 100GE METRO CETEW

YHuBepcanbHbin - ans mobile backhaul, arperaumn LLUM O n MEF cepsucos
MpowusBoauTenbHbI - Bbicokas nioTtHocTb 10GE n 100GE ¢ deep buffers
OnTuUMabHbIN AU3aliH 3/IEKTPOMNUTAHUSA U OXJIaXKAEHUS

DyHKLUMOHaNbHbIN - noaaep><Ka Bo3mMoxkHocTer JUNOS

Mopenb KoHdurypauusa nutepdeincos

ACX5448 48*1/10GE (SFP+) +
4*100GE (QSFP28)
Pa6bouas memnepamypa: 0 - 40C (makc 55C)
IMpoussodumesnvHocme: 800G ACX5448-D 36*1/10GE(SFP+) +
SHepzonompebneHue: typical 300W (makc 650W) (2019) 2 * (100/200G As) CFP2-DCO +
[nybuHa waccu: < 550mm 2 *100GE (QSFP28)
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[NMAPAMETPbI MACLUTABMPYEMOCTI ACX 5448

MNokasaTenb MacwiTabupyemoctu

Logical Interfaces 32K

V4,Vé6, MPLS 16K, 16K, 2K

Packet buffer 100ms

FIBV4/Vé 1M/256K

MPLS Label Stack Depth 6

PWES, VRF, VPLS 16K, 5K, 8K

OAM Sessions 4K@1s (Target 10ms)
Filters 64K - Max TCAM

K

i
¥ T ;ﬁ_. |L—|LJ

|L~ |L— } ”
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OYHKLUMNOHAJT ACX5448 B JUNOS 18.2 & 18.37

' IP/MPLS Timing/OAM Infra / Telemetry

LDP, RSVP QinQ, CCC, Bridging Secure Boot
* FRR* EVPN-VPWS, EVPN-
 aira- FXC, L2-VPN (BGP, LDP) SV”ChE* ZTP
L RSVP 1.1 \VPLS* EOAM* - 802.3ah, SSH, Netconf,
- 1S-IS, OSPF, BGP, RIP, OSPFv3 IP-VPN * 802.1ag, ¥.1731 Yang
F ’ e 6\VPE* (DM/SLM/LM),
¢ VRRP, VRRPV3, IRB REC2544
A | pv4/iPv6 QOS L2CP, L2PT Reflection,
S NS DHCP Relay, DHCPvé6 MEF 36 MIB*
¢ PIM-SM, PIM-S5M, Relay
- MLD*
> IGMP - snooping and proxy *
- XxSTP

*18.3 MnaH
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T v 3 v 0 X0

OYHKUMNOHAJT ACX5448 B JUNOS 18.4+

I 18.4 Target

SR, BGP-SR,TI-LFA

2019 Target
MPLS over GRE
MPLS over UDP

18.4 Target
EVPN-ELAN
MC-LAG
H-QOS

2019 Target
G.8032v2
EVPN -VXLAN
NG-MVPN

18.4 Target
BC
BC Hybrid Mode

2019 Target

RFC 2544 Generation
Y.1564 (Reflection and
Generation)

2019 Target
Telemetry
ISSU, VC

VM Infrastructure for
3rd party applications

© 2018 Juniper Networks
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MAPLLUPYTU3ATOP OJ14 METRO - ACX6360

Integrated
FARAC S

ey 1 RU, rnybuHa <= 678mm
20 x 100GE o 100G/200G Per-Port Coherent Capacity, CFP2-DCO
8 x 200GE | 1 1.6T Max Slot Optical Capacity: 8x 200G
8 Coherent Ports:100G-QPSK; 200G-8/16QAM
20 Client Ports: QSFP28
Host Router Pre-FEC BER signaling to Host Router

H {
L T e

PAY AS YOU GROW OPEN & PROGRAMMABLE SECURITY & DEMARCATION FLEXIBLE

Stackable + Pluggable optics + Any Optical Infra with 100G MACSEC for Optical Port - Port Mapping
Licenses HGFEC/100G Network & Client Links Or Router Mode (PFE)

© 2018 Juniper Networks JUHLBQI ‘



MAPLLIPYTU3ATOP ACX5448-D e s 1k 2015
36X SFP+, 2X QSFP28, 2X 200G CFP2 LJ

100G/200G

100G/200G cree

CFP2
2 X QSFP28 MGMT

36 X SFP+ USB

ACX6360 |
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NORTHSTAR
WAN SDN CONTROLLER




MPOBJIEMbl COBPEMEHHbIX CETEV CBA3U

Kak MoBbICUTb 3PPEKTUBHOCTL IKCIIyaTaUMm CYLLECTBYOLLMX ceTen?

MO>XHO /11 NMoJIHEe 3a4eMCTBOBAaTb pecypcbl ceTn?

[MepenaBaTtb TpaPpumK Hanbosiee NoAxXoAALLNUMU NYTAMU?

3HaeM /I Mbl TEKYLLME TOYHbIE NapaMeTpPbl CETU?

© 2018 Juniper Networks JUﬂIPer ‘



MPUBbIYHLI HAM MHCTPYMEHT

[Mpumep passive stateless path computation element (PCE)

Northbound API| <

Requested end-points ¢—<

<
°

¢ = @ 4

herrmysssan Misssas, Parsam 1310

Yo oo, Pocom, 1273

/| Moanarer

_—
\

Constraints €—

Total cost / path metric €—

Explicit route objects €———

Secondary paths «¢
Topology / traffic engineering

ar

data base

nnnnn
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LLEHTPAJIbHbIV CETEBOW KOHTPOJIJ1EP

OcobeHHocTn active stateful PCE

Google maps 310 Passive u Stateless PCE:

= CucTema He ynpas/iSeT CEThbIO 1 JINLLb BbIMOJIHAET PacYET MapLUPYTOB Mo
Mepe MoCTYrJ/IeHMs 3aMNpOCOB.

*  MHdopMauus o cocTosHUM ceTu (oporun) NocTynaeT onocpeaoBaHHO U
HeperynsapHo. — 5)
A NorthStar
NorthStar sto Active n Stateful PCE: e — I

= BbINonHseTcs perynspHas CMHXpPOHM3aLMs C CeTbO C UCNOJIb30BaHUEM CosgaHue LSP ¢
CTaHAapTHbIX ceTeBbIX NpoTokonos: IGP, PCEP, BGP-LS.

YY4ETOM Habopa
HEOH6X04MMbIX
napamMeTpoB

=  PaboTaeT Ha OCHOBE aKTya/IbHOM MHPOPMALLMS O COCTOSHUKM ceTu u LSP.

] MoykeT ynpaBasTb 3STUMU COCTOSIHUSIMU M PabOTOM 3/IEMEHTOB Ha YPOBHE
BCEWM CETWU.

= MoXeT nepe-MapLupyTU3MpoBaTh cyllecTsytowme LSP npu nobaBneHum
HoBoro LSP.

" Bcé sTo nosBonseTt ONTUMN3NPOBATb NCMOJIb30BaHUNE PECYPCOB U
CO34aBaTb HOBblE CEPBUCHI Ha YPOBHE BCEN CETWN.
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OYHKUNN NORTHSTAR: CONTROLLER N PLANNER

NorthStar-Controller (PCE) NorthStar-Planner

CuHXpoHM3aLms ceTeBOM

NS Controller NS Planner

lMnaHnpoBaHMe HarpysKM Ha ceTb

TonoJiornm
YnpaBnenue napametpamm LSP MopaennpoBaHue aBapum
BGP-LS PCEP’\ } ﬁONF
7 \\
CETEBbIE REAL-TIME NMJTAHNPOBAHNE 7 \NETC)OSF 1
OYHKUWNWU MPLS LSP W

»  CMHXPOHM3aLMS TOMOAOMUMN CETU * ViMnopT Tononorumn cetn n3

¢ nomotLpto BGP-LS / IGP-TE NorthStar-PCE (snapshot)
=  OG6HoB/IEHUE COCTOSHMI LSP = Cospanue LSP c nomoupto

¢ nomotsto PCEP REST API 9 —
= Real-time ynpasneHue = MogaenmposaHue aBapumn u

napameTpamu LSP ¢ nomoLwubto aHanus MPLS cetu

PCEP (ERO, B/W, pre-emption ...) * [lnaHnposaHue MPLS LSP
(P2MP, FRR, JUNOS config'let, ...)

2018 Juniper Networks, Inc. Confidential - All rights reserved ]Ur—l“:ler ‘
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. . . Controller
Planner Basic Planner Premium Controller Basic [Controller Standard Premium

Modeling Essentials All Basic features

Failure Simulations Compliance Assessment

L2 Multicast / L3 Multicast P2MP TE

Tsolve Hardware Inventory
Integrity Check VLAN

L2/L3 VPN LFA

BGP

Basic RSVP-TE with FRR

Visualization

Monitoring

Interface Stats

Show commands

All Basic and
All Basic features
Standard features

Provisioning RSVP LSPs MLO

Provisioning SR LSPs Inter-AS RSVP

Provisioning of SR-TE LSPs Inter-AS SR

Analytics - Vision EPE and IPE

High availability

© 2018 Juniper Networks, Inc. Confidential - All rights reserved
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NORTHSTAR 2018

NorthStar 4.0

Q1, 2018

NorthStar 4.1

NorthStar 4.2.*

NorthStar 4.3.*

v" Scale Enhancements
v" 5k Nodes, 250k LSPs
v LDP monitoring
v" New Licensing :
v" NS Operator Basic, Premium

v" NS Planner Basic, Standard,

Premium
v" Path Computation Improvements

v" P2MP REST API update

v" Binding SID

v" Netflow Collector (v9)
v" Traffic Matrix for Planner

v IPv4, IPv6, VPN

v' Integration with CSD

v NS as Micro service
v" Path Computation Server
v Topology server

v NS Reporting Manager

SPRING - BGP as southbound

communication (ISIS)
= SPRING TE policy
= EPE
NS as a P2MP LSP Controller
TE++
SPRING Analytics
= Transit

= Binding SID

OSPF SR

SPRING - BGP as southbound

communication (OSPF)

= IPE
Support for SR IPv6 - MPLS only
NorthStar Planner standalone
Telemetry storage enhancements
SPRING - PCS enhancements

= Label compression

© 2018 Juniper Networks, Inc. Confidential - All rights reserved
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JUNIPEY. | JUNIPER DAY

NMNJAAHbI HA 2019 IO,




PA3BUTUE PFE CEMENCTBA EXPRESS

Broadway Paradise ZX BT

120G/PFE 500G/PFE 1T/PFE 3.6T/PFE
1T / slot 3T / slot 14.4T / slot
3T / RU - fixed 5T / RU - fixed 10T / RU - fixed

........................... IW/G i 0AW/G 0.2W/G 0.1W/G
FLEX FILTER-------==-=-==-nnu---
STATS COUNTER------=--=-----
A e e o o e S S S e e e
L B
1|5 L0 emmmmemmem e e e e e e e e e e S S S S S S S S S E eSS EE DS EEEEE s
T
B e O S
LEEIN [FORVEITEINTIG someomoomasar oo onmeom s o s s ms o s S 0 s S oS e S s S s S D S ID S S S5 S SE s S S SE DS DS ST S aE S I eSS SE TS ST
© Bz e e s R o e i S o |

2012 2016 2018 2019
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PASBUTUE PFE TRIO

LC2101 LC4101
LC2103 LC4102
DPCE MPC1/2 MPCA4E MPC5E/6E MPC7E MPC10E LC4103
MPC16x10GE MPC3E NG-MPC2E/3E MPCS8E/9E MPC11E MPC12E
ENEXENE ERN B
IPSEC, MACSEC:+++++sseessseeens
TELEMETRY. EXPORT ---+ccsseeessneaccnnaacancnnaaaacnnnas
INTEGRATED H-QOS +eeeeeeressrnrmrmmmniiniiiiiiiiiiiiie i
TUREO) ENTERS cco0oc0000000090000600900666509906663009000630090000300900063000000G3000000G300000000E
HIGH SPEED AND HIGH SCALE H-QOS :++++eeessreeeessssunniinnniiininiiinnnnnne
ROUTE AND FLOW SCALE INCREASE «++veseeeesttetutniietuuaniiieiiniiiiiinniaennanns
PHY TIMESTAMPING ~ ceeressreees ettt
PROGRAMMARBLE PARSING, LOOKUP AND ENCAPSULATION «reeessreessessuestmnisensaiiatiestiet st
TRIO 1.0 TRIO 2.0 TRIO 2.5 TRIO 3.0 TRIO 4.0 TRIO 5.0 TRIO 6.0
LU, MQ, QX LU, XM XL, XM, XQ EA T YT
65nm 65nm/40nm 40nm 28nm 16nm 7nm
2007 2009 - 2010 2012 2014 2016 2018 2020
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