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3AABJIEHVE OB OTKA3E OT OTBETCTBEHHOCTN

Juniper MOXKeT pacKpbiBaTb MHGOPMaALUIO, CBA3aHHYIO C pa3paboTKOM M NM1aHaMM BbIMyCKa
6yayLMX NPOAYKTOB, GYHKLUMIA UM YIIYHLLIEHUI (3asiBSIEHWE O HanpPaBJ/IEHUM Pa3BUTUS NPOAYKTA,
«30HPTI1»). Mudopmaums 3OHPI1 MoxkeT 6bITb M3MEHEHA B /Ito60e BpeMs 6e3 yBegoMieHus. 3a
NCKJTIOYEHMEM CJTIYHaEB, KOr4a 3TO MOXKET ObITb YKa3aHO B OKOHYATE/IbHbIX COr/1alleHUsX O
noTeHUMasibHOW caesike, Juniper He AaeT HMKAKMX FapaHTUM U HE HECET HUKAKOoM
OTBETCTBEHHOCTM 3a TO, YTO OyAyLIMe NPOAYKTbI, QYHKLUN UM YAy4dLLEHUS OyayT
npeacTaB/ieHbl. 32 UCK/IKOYEHNEM CNTyHaEB, KOTAa 3TO MOXKET ObITb YKa3aHO B OKOHYaTE/IbHbIX
corlalleHunsX o NoTeHuMaabHOM caeske, KoMmnaHua He A0/1XKHA OCHOBbLIBATb PELLEHUS O MOKYMKe
Ha OCHOBaAHUW MNEPUOA0B BPEMEHM UM APYIUX AaHHbIX, n310xKeHHbIX B 30OHPI1, nockonbKy
Juniper MoXKeT 3a4ep>KaTb UM HUKOrAa He NpeACcTaBUTb OyAyLLMX NPOAYKTOB, PYHKLMN NN
YYYLLIEHUN.

© 2019 Juniper Networks _JUD
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CoaeprkaHue

* AnnapaTHble HOBUHKU

* ASICs
HoBble nMHeNHble KapThbl
PTX10003
O6HoBneHue B Metro Ethernet/IP
CepsucHas kapta MX-SPC3
QFX5220-128C/QFX5220-32CD

« OnTUKa

* [IporpaMMHbI€ HOBUHKMU
 EVPN
* Segment Routing
* Junos Node Slicing

JUNIREE



ROUTING
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O6HoBneHHble ASICs JlnHeiinble KapTbl s PTX/MX




SWITCHING

QFX5220-128C
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ZT: NATOE NMOKOJIEHWE TRIO ASIC

MX240, MX480, MX960 MPC

* [lpousBoagnTenbHoCTb Ha cnoT 1.5T

* Ontummsaumsa noa 100GE

* CoBmectumocTb ¢ MPC KapTamMum npeapiayLmx noKosieHNN
MX2008, MX2010, MX2020 MPC

* [lpounsBoanTeENbHOCTbL Ha cNoT 4T

* [loTpebneHne meHblle Yyem 0.25W/G

* CoBmMectumocTb ¢ MPC KapTamMu npeapblayLmx noKoeHMN
Komnnekc kommyTauum ( PFE)

» AnnapaTHas nogaep)kka encryption/decryption

*  Wepapxuueckmn QoS n nogaeprxka inline cepsucos
Anrpeng

* He TpebyeTcsa 3aMeHa 6/10KOB NUTaHUSi U BEHTUASTOPOB
MoTpebnenmne 0.25W/G + TpebyeTcsa 3aMeHa ¢pabpuk

Moppep>xka MACSEC
Ontumunsauusa nog 100G/400G

Moppep>xkka FLEX ETHERNET
© 2019 Juniper Networks JUHLBVQ!_ |




HOBOE NOKOJIEHNE EXPRESS ASIC

ZX ASIC

1829 00 000029R

B v zssnaLo

TexHonorua 16nm
MoTpebnerHue 0.2W/G

MpoussoauTenbHoctTb 1T

| Mopnep>kka Deep Buffers

© 2019 Juniper Networks

Moapep>xka MACSEC
5
MACSEC
Bbicokas npon3BogUTENbHOCTb

% rat :
/ Byte

Bbicokoe MaCUJTaGMpOBaHMe

50% MORE

MATCHES | PREFIXES §| TERM AND FILTER COUNT

CTaTUcTuKa n cHeTUNKHU
8M COUNTERS

DENSITY VISIBILITY
[ NO TRADE OFF |

TexHonorna 16nm

TRITON ASIC

1829 GO 00O0029R

Motpe6bnenue 0.14W/G

MpouseogutensHocTb 3.6T

Moapep)xka Deep Buffers |
Juniper |
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JInHenHasa kapta ang MX
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NMHENHASA KAPTA MPC10 A1 MX240-960

Bbicokas nnotHocTb 10GE/40GE/100GE/400GE nopTtos

Huskoe noTtpebnenne 0.5W Ha urabur

AnnapaTHas nogaep>kka wmnopposaHus Inline MACSec n IPSec
YHuBepcanbHbIl NopT ¢ noaaep>xkou multi-rate 10GE/40GE/100GE/400GE
N'MbkocTb B noaaep)xke nepapxmyeckoro QoS

BecwoBHoe BHeapeHne He TpebyeT 3aMeHbl 6JI0KOB MMTaHUA U BEHTUNATOPOB

YBennyeHne NN0THOCTU Ha C/IOT MpeumywecTBa Inline ¢pyHKUMOHaN
Pa6boTaeTrB
1.5T u 1.0T: B chyyae Premium3 wwaccu AnnapaTtHbiii IPSEC / MACSEC
CYLLLEeCTBYIOLLEM

800G: B cnyyae Premium2 waccu
Luaccu

© 2019 Juniper Networks
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MPC10 - ABE MOONOUNKALLIMA KAPTDI

10xQSFP28 +
2xQSFP56-DD

55°C

°C

MPC10E-15C 15xQSFP28 + 40°C
3xQSFP56-DD

© 2019 Juniper Networks JUDLEwer ‘



OABPUKA KOMMYTALNWM SCBES3

3x KpaTHO€ yBeJ/Iu4HeHne eMKOCTU

* HoBasa ¢pabpuka kommyTauum ana MX240-960 ¢ nponsBOANTENILHOCTbLIO Tekywaa emkocTb: 480G Ha cnoT
no 1.5T EmkocTb ¢ SCBE3: 1.5T Ha ciioT

 O6ecneuymBaeTca 1.5T Ha cnoT B csiydae Premium3 waccu
* O6ecneumBaeTtca 800G Ha cnoT B cayydae Premium?2 waccu

3awmTa MHBECTULUN

* He TpebyeTcs anrpena o1 6J10KOB NMUTAHUS U BEHTUNSTOPOB

* [loppeprkka 16x10G MPC, MS-MPC, NG-MS-MPC, MPC2E/3E-NG
* lMoppnep>kka MPC3E/4E/5E/7E/10E

* CoBmMecTnMa ¢ RE-S-1800 n RE-5-X6-64G

© 2019 Juniper Networks JUDLB»IQ!‘ ‘



B Perpetual [l SW Term licenses (include CS)

HOBAA MOEb JIMUEH3MPOBAHUA (1)

Premium nuyeH3us

Advanced nuuyeH3us

S-MPC10E*-P1-3 (na 3 2004a)

S-MPC10E*-A1-3 (Ha 32060) S-MPC10E*-P1-5 (Ha 5nem)

S-MPC10E*-A1-5 (1a 5 nem)

support (MPC10 natoc 6a30Bblit GyHKLMOHAN)

Customer [:::] MPC10E* HW SKU + STD JUNOS SW

Base nuueHsusa

@ MPC10 + Base nmueH3uns
@ MPC10 + Advanced nuueH3uns
@ MPC10 + Premium sinueH3uns

© 2019 Juniper Networks
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B Perpetual [l SW Term licenses (include CS)

HOBAA MOEJ/Tb NNLLEH3VNPOBAHUNA ( 2)

YTO0 BK/IIOYEHO B JINLEH3UNIO B 3aBUCUMOCTU OT €€ YPOBHA:

MPC10E*-BASE

S-MPC10E*-A1*

S-MPC10E*-P1*

128K FIB, 8 VRFs, 128K MAC
With Base/Standard Features (Basic L2 switching, basic L3 forwarding/routing IP

only, BGP, IGP, OSFP, ISIS, Policers, Security ACL Filters)

4AM FIB, 2K VRFs, 32K L2 VPN Ckts, 1M MAC, 128K LSP, 8K queues

With Advanced features (MPLS, EVPN, fine grained CoS, Traffic Engg., EVPN, E-
OAM services, MC-LAG, Timing, L3 VPNs, VPLS, Tunnels (GRE, SR etc.), Adv,
Multicast (BIER, MoFRR), Firewall filters)

8M+ FIB, 4K+ VRFs, 256K+ L2 VPN CKts, 1M+ MAC, 256K+ LSP, 32K Queues
With Premium features (Advanced Tunneling (MPLSoUDP, MPLSoGRE, SRvé), Inline

NAT, Node slicing)

© 2019 Juniper Networks
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MACLLUTABMPOBAHWE

MapameTp 3HayeHue

IP FIBV4/Vé6 12M
48K ingress
MPLS LSP 128K transit
100K egress
OSPF adjacencies - 2000
OSFP / ISIS / BGP ISIS adjacencies - 4000
BGP sessions - 4000
VPN 8K L3VPN; 128K L2VPN
ARP B
Inline jFlow 1:1

© 2019 Juniper Networks JUDLB»IQS[‘ ‘



JInHenHasa kapta gnsa PTX
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NIMHENHASA KAPTA LC1201 A1 PTX10008/10016

Huskoe notpebneHue 0.14W Ha 'mrabut

AnnapaTHasa nogaep>xka MACSec

YHusepcanbHbin nopT multi-rate QSFP-DD ans 100GE/400GE
OyHKUMOHaNbHbIN napuTeT Mexkay PTX and QFX

TpebyeTcsa anrpeng 6,10KOB NMUTaHUS U CUCTEMbI OXJ1aXKAEHUS

PTX10008
QFX10008

1152 x 100 GE
288 x 400GE

14.4T Line Card

JUniper: |
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COEAVNHEHWME JIMHEMHOW KAPTbI C ®AEPNKOW
KOMMYTAL W

b - : oy 2
TritonO R0 PFE1 Triton1 R0 PFE1 Triton2 =0 PFE1 Triton3 Wi PFE1 Triton4 RaiY %

8 x 400GE 8 x 400GE 8 x 400GE 8 x 400GE 4 x 400GE

BT1

PFE1 PFEO BT3 - ‘PFE1 PFEO
] H 18 | 20 | 22 | \
A===Sviiz===vjas===v] E'A::::vl‘::::'ll::':"g Azzzsvilaz==zvilazz=:zv 5 A====viaz===vjaz==22v g Azz22viaz=z=viaszzzv ; AZZZS &
e EBERED ERERED EDEL @
\ BTO -~ PFE1 = PFEO BT2 - PFE1 PFEO PFEO

© 2019 Juniper Networks _JUDLE‘NQI‘ ‘ 18



AIMAPATHBIE TPEBOBAHWA OJ14 PABOTbI LC1201

l—+ JNP10008-CHAS ’ LLlaccn PTX10008/10016

H RE1-E ’ Mogenb Routing Engine He Hmxe RE-1-E ¢ noaaepr>kkon
JUNOGOS EVO

HoBble 6/10KM NUTaHUA HOMMHaOM 5KW

f

JNP10K-PWR-AC2
JNP10K-PWR-DC2

JNP10008-FAN2 l HoBas Bepcuns BEHTUAATOPOB

JNP10008-SF3 HoBoe nokoneHue ¢pabpuku SF3

© 2019 Juniper Networks _JUDLEWQSF ‘ 19



MACLLUTABMPOBAHWE

IP FIBV4/Vé6 4M
48K ingress
MPLS LSP 128K transit
100K egress
OSPF adjacencies - 2000
OSFP / ISIS / BGP ISIS adjacencies - 4000
BGP sessions - 4000
VPN 1K L3VPN; 32K L2VPN
ARP B
Inline jFlow 1:1000

© 2019 Juniper Networks JUDLB»IQS[‘ ‘



CLEHAPUN NCIMOJ1Ib3OBAHUA
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PTX10008 B KAHECTBE MAI'MCTPAJIBHOTI' O Y3J1A

MaFMCTpaﬂbHaﬂ CeTb C HECKOJIbKMMU MJTIOCKOCTAMU

Lorge CoreSte e | MPLS cutrnanusaums : RSVP, SPRING
i 2x PTX10008 |

. Pacnpepnenennbin TE c nogaep>kkomn Auto Bandwidth
230.4T Aggregate Site Capacity i
115.2T per system |
'''''''''''''''''''''''''''' I_IO,LI,p,ep>KKa TeENeMeTpumn

MuTerpaumna ¢ WAN SDN koHTpossiepom

Edge Routers
With 400GE or 100GE Uplinks

© 2019 Juniper Networks —JUﬂlNEwgsr ‘



QOOEKTUBHOCTb HA KAHAJIAX 40KM+

100GE Generation, dense QSFP28 systems

A1 40KM A1
I ER4L with FEC D
80KM+

I I

400GE Generation, dense QSFP56 systems with ZR optics

,D,OI'IOJ'IHI/ITeJ'IbeIe BJIO>KEHNA B
ONTUYECKYH JIMHUIO

1 U,

© 2019 Juniper Networks _JUDLE‘NQI‘ ‘ 23



KAKY3EJ1 1A DC INTERCONNECT

nongA Lo b
(C==] =]
[CT==0\ (==
= \—. | PTX 10008 DCI Router | —))=
— =] @ M M | = =
= . I N\ = —
— —. : @ LV N =
=S NV NUZ I =
/ —, |< >| — \—
—=
Moanepy>kka "anvHHon” ontukn 400GE ZR / ZR+
Mopaep>kka Deep buffers nossonser MnockocTb ynpaenenns : EVPN

3¢ PekTUBHO BopoTbes ¢ burst Tpapmkom

KoHTponb coctosaHusa cetn : IPFIX / Junos TenemeTtpus
Mopnepykka Overlay : VXLAN, MPLS

© 2019 Juniper Networks _JUDLE‘NQI‘ ‘ 24
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PTX10003-160C & PTX10003-80C

PTX10003-80C

Bbicokas nnoTHocTb ABe Moaesnb Ha 8T n 16T
Huskoe notpebnerHune 0.2W Ha [mrabut

3RU
AnnapaTtHasa noaaep>xka MACsec
YHuBepcanbHbi nopT multi-rate QSFP-DD gns
100GE/400GE
PTX10003-160C ®yHKLUMOHaNbHbIN NapuTeT BHYTPU PTX cepun
PTX10003-160C PTX10003-80C
3RU Physical QSFP cages 80 40
100GE using QSFP28 80 40
100GE using QSFP28DD 160 80
100GE using QSFP56DD BO 128 + 32 64 +16
16T: 4x AC/DC PSMs — 2:2 redundant S U OEREE D c he

8T: 2x AC/DC PSMs — 1:1 redundant

NETWORKS ‘
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MACLLUTABMPOBAHWE

F

IP FIB 4M IPv4/v6
32K ingress

MPLS LSP 128K transit (roadmap 270K)
100K egress

OSPF adjacencies - 3000

OSFP / ISIS / BGP ISIS adjacencies - 4000
PTX10003 BGP sessions - 4000

* Full-featured IP + MPLS VPN 1K L3VPN; 32K L2VPN
+ Highly Scalable o
« High Performance Inline jFlow 1:1000 sample rate
* Resilient .
Forwarding Latency 5-11 usec

© 2019 Juniper Networks JUD!{B\IQS[‘ ‘



CLEHAPUN NCIMOJ1Ib3OBAHUA

Juniper



KOMMAKTHbIN LSR MAPLLIPYTU3ATOP
SOOEKTMBHO /151 CLOUD OMNEPATOPOB

i
il
o

= 1
===  _ pTX10003

E— LSR Backbone

PTX10003

© 2019 Juniper Networks
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NCTOJ1Ib3SOBAHUE KAK PEERING ROUTER

Adjacent Peer
POP

Transit

© 2019 Juniper Networks JUDLB\,Q!‘ ‘



OOHOB/1IEHME
Metro Ethernet
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YHWUBEPCAJIbHbIV MAPLLPYTU3ATOP OOCTYMA ACX5448-D

NOAOEP>XKA KOFTEPEHTHOW ONTUKW

ACX5448-D

36 x 1/10GE (SFP+) + 2 x 100GE (QSFP28) + 2 x 100G/200G DWDM (CFP2-
DCO)

FIB, ACL 1 cTaTUCTMKA C BbICOKMM YPOBHEM MacLUTabMpoBaHUS

YHuBepcanbHasa cepBucHas naateopma ana MBH, LLM A
4x100G QSFP28 Interfaces

800G MakcmuMarbHas naoTHocTb: 36 x 1/10GE (SFP+) + 2
x 100GE (QSFP28) + 2 x 100G/200G DWDM (CFP2-DCO)

PaclumpeHHbI TeMnepaTypHbI AgnanasoH: Makc. 55°C
MoTpebnenne 300W

PAY AS YOU GROW UNIVERSAL ENVIRONMENTAL FLEXIBLE

'MbKoe ncnoab3oBaHMe
NMOpPTOBOI EMKOCTH
'MbKoe ncnoab3oBaHMe
dYHKUMOHaNA

Vcnonb3oBaHWe B pa3/INYHbIX
ceTax goctyna Mobile
backhaul, Metro ethernet

MEF ceptudukaums
MPLS cepBuchl
CuHxpoHusaymsa SyncE/1588
ABTOMaTM3aUUSA
JET API

PacLumpeHHbIn
TeMrnepaTypHbIN AManasoH

© 2019 Juniper Networks
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ACX5448-D: 36X SFP+, 2X QSFP28, 2X 200G CFP2

100G/200G
36 X SFP+ 2 X QSFP28 CEP2 MGMT

© 2019 Juniper Networks JUﬂIPer ‘
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MACLLUTABMPOBAHWE

FIB v4
FIB v6

MPLS LSP

OSFP /ISIS / BGP

VPN
ARP

Forwarding Latency

iM
256K

4K ingress
16K transit
1K egress

OSPF adjacencies - 100
ISIS adjacencies - 100
BGP sessions - 128

5K L3VPN, 16K L2VPN
96K

2-5 usec

3HayeHue

© 2019 Juniper Networks
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ONTUYECKNN MAPLUPYTU3ATOP JOCTYIMA ACX6360
NOALEP>KKA KOTEPEHTHOW ONMTUKU

Integrated
MACSec

3-6T : | ( ; ( ‘A 1 RU, rny6uHa <= 27.0”

20 x 100GE oo 100G/200G CFP2-DCO
8 x 200GE ] A 1.6T MakcumanbHas eMKocTb: 8x 200G
8 KorepeHTHbIX nopToB:100G-QPSK; 200G-8/16QAM
20 KnueHTckmx noptos: QSFP28
MACSec AES-256, (100G Logical Interfaces)*
srosareseresetessretsacssse sooe ocon Host Router Moapeprkka Pre-FEC BER FRR

Transponder Kpocc-koHHeKT KorepeHTHbIn/KaneHTckuit nopT
Mode

PAY AS YOU GROW OPEN & PROGRAMMABLE SECURITY & DEMARCATION FLEXIBLE

lMopnep>kmBaroTcs Moaaep>XmMBaroTCA peXXMUMDbI
AAEP MNMoanepykka cTtaHaapTa AnnapaTHas noaaeprkka AAeD ?

pa3/IMYHbIEe PEXKNMBI “HGEEC/100G TpaHcnoHaepa u
JIMLEH3NPOBAHMUS / 100G MACSEC MapLupyTursaTopa

© 2019 Juniper Networks JUDLE‘NQ! ‘ 35




ACX6360
KOFEPEHTHAS OMTUKA

100G: QPSK

» 32Ghd
50Ghz & 37.5Ghz flexgrid spacing
SD-FEC
Max 133 channels supported
~3,000KM reach

200G: SQAM

* 45Ghbd

* 50Ghz spacing

» SD-FEC

* Max 100 channels
~1,200KM reach

200G: 16QAM
« 32Ghd
* 50Ghz & 37.5Ghz flexgrid spacing
« SD-FEC
* Max 133 channels supported
* ~600KM reach

© 2019 Juniper Networks
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MACLLUTABMPOBAHWE

IP FIB 400K IPv4/v6
32K ingress
MPLS LSP 128K transit
100K egress
OSPF adjacencies - 250
OSFP / ISIS / BGP ISIS adjacencies - 250
BGP sessions - 500
VPN N/A
Inline jFlow N/A
Forwarding Latency 2-5 usec

© 2019 Juniper Networks JUDLB»IQS[‘ ‘
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MYJIbTUCEPBNCHAA KAPTA MX-SPC3

lNoapepxnBaemblie cepBUCHI:

 Stateful Firewall

» Carrier-Grade NAT

* |PSec Encryption

» Deep Packet Inspection

NopaaepxuBaemblie nnatgopmbl:

«  MX240/MX480/MX960

YBennyeHHasi npounsBoauTenbHOCTb B 4-5 pa3 otHocutenbHo MS-MPC
© 2019 Juniper Networks JUHLE‘NQI [




[MPON3BOOUNTEJIbBHOCTb CUCTEMBbI

LLIaccw c MS-MPC ( NAT cepBMc)

IMIX Firewall ~160 Gbps ="

IMIX ( 900B ) CGNAT

(SEWA4+NAPT44+APP+EIM)  ~180GbPs
LLIaccu c MX-SPC3 ( NAT cepauc )

Session Count 50M —

FW CPS ~1M

© 2019 Juniper Networks _JUDLEWQI‘ ‘ 40
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OB30P QFX5220-128C

AnnapaTHbie XapaKTEPUCTUKU

4 RU chassis

128 x 100GE - optional support per port 100GE, 2x50GE,
40GE, 4x25GE or 4x10GE speeds

12.8 Thbps throughput

Broadwell-DE Quad Core, 1.6 GHz CPU

16 GB (2 x 8GB) DDR4 SDRAM

2x 50 GB SSD

1600W AC/DC PSU (2+2 redundancy)

2 x SFP+/SFP ports for In-band network management
1x RJ45 for ToD (post-FRS)

NNNNNNNN
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Release: 19.2R1 EVO

QFX5220-128C - MULTI-SPEED
128x100G TOR/Leaf/Spine

PTP ToD

PTP SMB
1PPS/10MHz
IN/OUT*

CON

UsB
MGNT
RJ45
SFP+

Pull-Tab

T
128 x 100G / 64 x 40G

© 2019 Juniper Networks
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MACLUTABNPOBAHWE

128x100GbE

L3 VPN

Enhanced ECMP LB

IPv4 unicast routes
IPv4 multicast routes
IPvé6 unicast routes
IPv6 multicast routes
ARP
LACP Max Members
MAC

ECMP
Groups/members

ECMP
MPLS Labels
Label Push

3HauyeHue

128,000 prefixes; 104,000 host routes

52,000

98,000 prefixes; 52,000 host routes

28,000
32,000
64
8192

4K/64K

128-way
16K
Upto9

© 2019 Juniper Networks
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CLEHAPUN NCIMOJ1Ib3OBAHUA
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IP PABPUKA C TOPU3OHTAJIbHBIM MACLLUTABMPOBAHUWEM

Spine Row 1 Spine Row 128

EEEEN : - - - - e EEEEN
Brick 1 Brick 32

100G - AOC
EEEEN

Tier 1-1

Tier 1-32 Tier 1-32

« N S

4x25G - DAC 4x25G - DAC

© 2019 Juniper Networks JUHLBVQ!_ | 46
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ONKCNPOBAHHbBLIN SPINE UJTN LEAF C NMOPTAMWK

10G/25G/50G

25GbE ToR

100G Aggregation

QFX5220-128C

128 way ECMP

= Advanced L3

100G CWDM4/PSM4

MPLS forwarding plane

With BGP-LU and ISIS-

SR

QFX5200-32C/QFX5210-64C
4x25G or 2x50G DAC l l l

© 2019 Juniper Networks
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OB30P QFX5220-32CD

AnnapaTHbie XapaKTEPUCTUKU

1 RU chassis

32 x 400GE - optional support per port 100GE,
4x100GE*, 8x50GE*, 40GE*, 4x25GE or 4x10GE*
speeds

12.8 Tbps throughput

Broadwell-DE Quad Core, 1.6 GHz CPU
16 GB (2 x 8GB) DDR4 SDRAM

2x 50 GB SSD

1600W PSU (1+1 redundancy)

2 x SFP+/SFP ports for In-band network QFX5220-32CD AFO Rear View
management

1x RJ45 for ToD

Juniper | s
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QFX5220-32CD - MULTI-SPEED Release 17 AR VO

32x400G TOR/Leaf/Spine - Q1 2019

PTP ToD CON
usB

| SFP+ Pull-Tab

{
PTP SMB
1PPS/10MHz

INfOUT" 32 x 40G*/100G/400G Ports

128* 128 ; 128 128* ;

* post-FRS

JUniper

© 2019 Juniper Networks 49



MACLLUTABNPOBAHWE

MapameTp 3HayeHue

32x400GbE

IPv4 unicast routes 128,000 prefixes; 104,000 host routes
IPv4 multicast routes 52,000

IPvé6 unicast routes 98,000 prefixes; 52,000 host routes
IPv6 multicast routes 28,000

e, ARP 32K
LACP Max Members 64

L3 VPN MAC 8192
Enhanced ECMP LB ECMP Groups/members 4K/64K

ECMP 128-way
MPLS Labels 16K
Label Push Upto 9

© 2019 Juniper Networks JUﬂIPer
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400G IP PABPUKA

Spine Row 1
EEEEN

Brick 1

Tier 1-32
' Brick 1

4x100G - DAC

Spine Row 32
EEEEN

Brick 32

Tier 1-32
Brick 32

4x100G - DAC

© 2019 Juniper Networks
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NJOMWMHUPOBAHWE QSFP28 B MUPE
100GE HoBbIn cTaHpapT BMecTo 10GE

2.0

18 uCFP

14 m CFP2/4 6M ports in 2018 —»
|| maQsFp2s

14 2.8M ports

12 || R yecounmn in 2017

10 900K ports \
/

Total 100GE pluggables market volume (Millions)

0.8 in 2016
140K ports
0.6
0.4
0.2
0.0
X (> X X O 0 O 0 b bbb A A A DD DRSO
N A AT TR N N N RO ND ND ND N N N N N NP N N NN
AESIUGCINCINCHIUS OGN PICFCINCINCE O PN CPIC NN e

Adapted from Lightcounting, June 2019 Quarterly Market Update Report
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HAYHAJ10 ADANTAUNN 400GE

[TpogaXkun TpaHCUBEPOB B MUpE

@ 90

|5 m1G ®10G ®m25G =40G W50G m100G m200G =400G m800G

= 80

s Lowesou LIGHTCOUNTING 800K resp. 2.2M

3 0 200GE/400GE ports ~ 100GE
>

2 60 growth
Q.

) Record year top';‘:&M
8 50 for 10GE

g 40 22M+ ports \A I ~>

g = m

‘© 30 —

(%]

m ——

& 20 _

@

= 0

i

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Adapted from Lightcounting, March 2019 High Speed Ethernet Optics Report
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CTAHOAPTU3ALNA 400G (and 200G) ETHERNET
IEEE 802.3bs

Start of standardization: Standard completed:
IEEE study group, August 2012 IEEE 802.3bs-2017, December 2017

News & Analysis

New group to set goals for next-gen
Ethernet

Rick Merritt NO RATINGS
LOGIN TO RATE

8/20/2012 04:01 AM EDT IEEE Standard for Ethernet

1 Comment

] e
Amendment 10: Media Access Control Parameters,

SAN JOSE — A new group will tackle an issue that's been a hot .
' C e Physical Layers, and Management Parameters for
debate in communications for at least two years—should the next : .
y 200 Gb/s and 400 Gb/s Operation

big leap for Ethernet be to 400 Gbits/second or a Terabit/s. The
IEEE 802.3 Industry Connections Higher Speed Ethernet
Consensus group aims within a year to pick a target and kick off a
formal standards effort.

2 id=

Maccooe BHeanpeHne 400GE oxxmnpaetcs B 2021, noytn 10 net cnycts Havana
CTaHgapTM3aLMn
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400G POPM-OAKTOP

2Bosioumns vs. Pesonroums

v' Spositoumsa CFP2 |
v' KoHdurypaums anekTpudeckoro nutepoenca 16x25G \
v 18 x CFP2 B 1RU : \/‘

2sosoumna QSFP+ / QSFP28
KoHpurypaums anektpudeckoro nutepdenca 8x50G
36 x QSFPDD B 1RU

QSFP-DD
ANANIRN

HoBbI an3anH

Ontummsaumsa non 400G

KoHpurypaums anektpuyeckoro nutepdenca 8x50G
32 x OSFP B 1RU

ANEANEA NN
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400G POPM-OAKTOP
QSFP-DD (Double Density)

8 x 50G PAM4 36 x QSFP-DD
400G AUI-8 on a 1RU line card
C2M interface (14.4T / slot)

Backwards- Type-2 QSFP-DD
compatible to for increased
QSFP+ / QSFP28 internal volume

Power profile Front-to-back &
supports side-to-side airflow
up to 15W~20W* /w riding heatsink

* With appropriate line card and cooling design
Images courtesy of QSFP-DD MSA, http://www.qsfp-dd.com/

QSFP-DD ::=

QSFP-DD

.@_ﬂ‘
\
\
|

QSFP28 /QSFP+

QSFP QSFP-DD

© 2019 Juniper Networks
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400G POPM-OAKTOP

OSFP (Octal SFP)

8 x 50G PAM4
400G AUI-8
C2M interface

Integrated heatsink
for improved power
profile

Power profile
supports
up to 20W

\ OSFP-to-QSFP28
Images courtesy of OSFP MSA, http:/osfomsa.org/, converter

and TE connectivity
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400G QSFP-DD

[Moopeprkka cTaHaapTa Ha obopyaoBaHuKM Juniper

JInHeHasa kapta gna PTX10K (LC1201 ):

£l * 36 x400G QSFP-DD / 14.4T
%

S e s

EEETEE ER e sET=I=

JInHelHble KapTbl ana MX960, MX2K ( MPC10/11):

3 x 400G QSFP-DD / 1.5T pna MX960

8 x 400G QSFP-DD / gna MX2K

®ukcuposaHHble waccu PTX10001/3:

[o 80 x 400G QSFP-DD

KommyTtaTtop QFX5K:

32 x 400G QSFP-DD / 12.8T

© 2019 Juniper Networks JUDLE‘NQI‘ ‘ 60
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EVPN INTRA-VLAN MULTICAST
EVPN Type-6, Type-7/8

Intra-VLAN Forwarding

Spine-2

...... PIM DR) PE7
Typg-6
GW
Spine-1

PE6

«JL.\ DF
gt X

OIF = PES, PES, PE7, éﬁ
Spine-1 & Spine-2
@PH

¥

"t

e

JUNOS 19.3

Multicast TpadumK TosbKO B
HanpaBaeHun Tex PEs, koTopble
MMEIT aKTUBHbIX NOANMUCYNKOB U
opurmHupytoT Type-6 route.

Bo3MOXXHOCTb HanpaBasaTb TPaPUK Ha
PEs, koTopble He noaaep>knBatoT
Type-6 route origination capability.

B cnyyae Multihoming PEs
nopaep>usatotcs Type-7/8 routes,
NO3BOISAIOLLME TMOKO MCMOJIb30BaThb
Bo3MO>KHOCTU IGMP join/leave
COOOLLEHNIN Yepe3 UX CUMHXPOHU3ALMIO
mexxay PEs.
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EVPN INTER-VLAN MULTICAST

EVPN Type-6, Type-7/8

Inter-VLAN EVPN Multicast — Centrally Routed Model

Spine-1 Spine-2
PIM DR on Blue

Route traffic from vlan-red to vlan-
blue and send to core to interested
Egress PEs on vlan-blue

V=T

Ingress Replication
PE1 @-—-—P
PE2 /

? ®

Vian-blue \
iﬁl

Vlan-red

JUNOS 19.3

1. Moppnep>xkmBaetcsa Tonbko Centrally
Routed Model.

2. Ha Spine koTopbIn peannsyert

multicast Inter-VLAN routing Bce BDs
NOJI>KHbI JIOKa/IbHO NPUCYTCTBOBAT.

3. Multicast Tpadpuk B CTOPOHY aKTUBHbIX

NOAMMCYUKOB LLUJIETCS MPU HAIUYUMU
Type-6 MmapLupyTa.

© 2019 Juniper Networks
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JUNOS 18.2
YHUBEPCAJIN3AUUNA EVPN CEPBNCOB

Mopnep>xka LDP PW aona EVPN cepsucos

» Pacunpenune EVPN agomeHa go legacy

obopyaoBaHUS /
* PW mexay obopyaosaHmne MBH n EVPN PE
» becwoBHasa murpauus

Peanunsauusa Juniper

* TepmuHuposanme LDP PW Ha PS < > < ,
uHTepdbeiice \ L2 PWs EVPN /

* lNoppep>xkka EVPN cepBucos Ha PS
UHTepdence

* Nicnonb3oaHue redundant LT ans
OTKa30yCTOMYUBOCTHU

Pil PE3 \
Core

MPLS
Cloud

PE4

© 2019 Juniper Networks
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YHUBEPCAJIM3AUNA EVPN CEPBNCOB
Monpep>xka EVPN VPWS B cBsaske ¢ L3VPN/VPLS

* CtanpapTtusnpoBaHHbii EVPN-VPWS
TpaHcnopT

* [lopnep>xka PWHT
* [lognep>xKa 0TKa30yCTOMYMBOCTU

Peanuzauusa Juniper

* EVPN VPWS TepmMmunmpyetcsa Ha PS
nHTepdence

* [Nogpeprkka single-active multihoming
* MNoppneprkka kak L3VPN Tak n BGP-VPLS

JUNOS 18.3

~

PE3

Core

-__QQ:‘ €=|a .
- $L.E§':”:§3§E§Z§3:§?’37\7"‘75W" e
Backup PW . >
PE2 >
< EVPN VPWS . L3VPN/VPLS /

© 2019 Juniper Networks
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EVPN OYHKLUNOHAJI

Mopnep>kka Jflow/IPFIX ona L2 IFL v ona L3 IFL (IRB)
Mopnep>kka Control Word (E-LAN, E-Tree)

Mopnep>xkka EVPN logical system (LSYS)

becwoBHag murpaumsa n3 BGP VPLS B EVPN

© 2019 Juniper Networks JUD!‘BVQS[‘ ‘
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FLEXIBLE MPLS LABEL STACK

MakcumanbHoe Konmyectso MPLS pushed

METOK Ha egress yBesindeHo ao 16

Bce 16 MPLS meToK ncnonb3ytoTtcs ans

reHepaummn hash

3Ha4yeHue no ymonyaHuwo - 3 MPLS MeTku

JUNOS 19.1

Configuration snippet

///;t—e/e/l {

unit 0 {

4=

family mpls {

~

maximum-labels <3..16>

/

© 2019 Juniper Networks
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BGP SPRING TE

Npes:

Similar concept as static
Conveyed via BGP instead of CLI
New BGP NLRI

CueHapui ncnosib3oBaHUA:
Centralized Traffic Engineering
Mpumep:

Traffic load-balanced in the ratio 40:60
(Weighted ECMP)

JUNOS 174

SID: 30 [1000-2000] 70
SID: 50 [1000-2000] L1000-2000]

40% traffic , , 000-2000]
PE1 |
60% traffic

SID: 60 [1000-2000]

SID: 40 [1000-2000] [Sllg(:)g_ozooo]

[40% Red - 1030, 1050, 1070, 1090],
[60% Blue - 1040, 1060, 1080, 1090]

© 2019 Juniper Networks
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JUNOS 18.1

Static SPRING TE configuration with label stack

Segment lists SR LSP

////;urce-packet—routing {ﬂ\\\\ ///V ‘\\\

S
source-routing-path sr_1lspl {

segment-list P1 {

hopl label 20; to 10.0.0.8;
hop2 label 60; co}or 10;
hop3 label 890; primary {
} P1 weight 2;
segment-list P2 { P2 weight 1;
hopl label 20; ¥
hop2 label 70; }

hop3 label 80; \\\‘
}
\J %
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JUNOS 19.1
Static SPRING TE configuration with IP address as next-hop

Segment list SR LSP
gr“ce-packet-r‘outing { \ / . \ SID: 20 SID: 40 SID: 60
retry-timer 60; source-routing-path IP:10.4.1.2  IP:10.1.1.6 1P:10.1.1.10
segment-list P1 { sr_lspl {
auto-translate { to 16.0.0.5;
protected mandatory; color 10;
} primary {
hopl ip-address 10.1.1.2; P1 weight 2; oI 80
hop2 ip-address 10.1.1.6; } SID-10 > IP: 10.0.0.8
hop3 ip-address 10.1.1.10; } '
hop4 ip-address 10.0.0.8; K / SID: 30 SID: 50 SID: 70
label-type node;
¥

o /
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JUNOS NODE SLICING

PHYSICAL CHASSIS

(ex. MX2020)

GNF1 GNF2
GNF3 GNF4

GNF= Guest
Network Function

o PARTITION

AF = Abstracted
Fabric Interface

Shared uplink /
downlink

Active Standby

+
MEMEM
PlrjrP
cffclc

e INTERCONNECT e SHARE

JCP = JUNOS
Control Plane

© 2019 Juniper Networks

Juniper

NETWORKS ‘

75




JUNOS NODE SLICING

¢ Server based JCP VMs N ¢ AnnapaTHas nopaepxka N
«  MX2008 (18.3)
+  Moppepxka c Junos 17.2R1 * MPC5/6(18.3)
. MacwTabuposaHue oo 12 GNFs. ) AF MS-MPC (19.1)
e AF MPC2E/3E/4E/16x10G (19.1)
«  MPC10(2H2019)
VXLAN/PBB-EVPN (19.1)
Scalability: up to 10 GE
g J \_ J
¢ Roadmap ~ ¢ ABTOMaTU3aLMs ~
. paHynsapHocTb Ha ypoBHe PFE @ ’ I'Io,u,,u,ep»EKa TenemeTpun Ha AF
uHTepdemnce
. O6nayHas Bepcus JCP VMs @ N L.
. etwork slicing aBTomMaTu3auus
q . Healthbot Node slicing playbook
\_ J \_ J

© 2019 Juniper Networks

Juniper

NETWORKS



CHACUBO

" | Engineering
.J U n LBQ!— » Simlplici':sl/
FE 2
:

BT UE
9




