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This statement of direction sets forth Juniper
Networks' current intention and is subject to

change at any time without notice.

No purchases are contingent upon Juniper
Networks delivering any feature or functionality
depicted in this presentation.




Juniper

NETWORKS

CopeprkaHue npeseHTauumu

Noptdonmo rubpmnaHbiXx naatpopm
ApxuteKkTypa ycrpoicrts u O
CueHapuu npumeHeHUA

[leMOHCTpaL A UCNoNb30BaHUA U NpUMepbI

KoHPurypaunm VNF 1 cepBUCHbIX LLenoYeK
Ha naatpopme

Operation
Roadmap




Juniper

NOPT®O/TNO TMBPUAHDbIX
NNATOOPM




NFX150/250 CEPUA

NFX150-C-S1 NFX150-S1 NFX250-LS1 NFX250-S1 NFX250-S2 NFX150-C-S1
1GE MNopTbl 4 4 10 (2 SFP) 10 (2 SFP) 10 (2 SFP)
10GE MopThbi 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+)
Mpoueccop Atom C3558 Atom C3758 Pentium D 1517 | Xeon D 1528 | Xeon D 1528 NFX150-S1E
Kon-Bo anep 4C, 2.2 Ghz 8C, 2.2 Ghz 4C, 1.7 Ghz 6C, 1.9 Ghz 6C, 1.9 Ghz -
RAM 8 GB 16 GB 16 GB 16 GB 32GB
Luck 100 GB 200 GB 100 GB 100/ 200 GB 400 GB NFX250-LS1
Kon-Bo cnoTos 0 2 0 0 0
WAN Ifs Ethernet, LTE, VDSL Ethernet
L2 Switching Software Software Hardware Hardware Hardware
SRIOV Yes Yes Yes Yes Yes NFX250-S1
Crypto Engine QAT QAT n/a n/a n/a
Form Factor Desktop 1U 1U 1U 1U
Power Supply 1x AC 1x AC 1x AC 1x AC 1x AC NFX250-S2
3rd Party VNF Yes Yes Yes Yes Yes
VNF Scale Upto 2 Upto 6 Upto 4 Upto 8 Upto 8

© 2018 Juniper Networks
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NFX150

NFX150-C-S1 NFX150-S1-AE NFX150-C-S1E-AE NFX150-C-S1-AA NFX150-C-S1E-AA NFX150-S1 NFX150-S1E
1GE MNopTbl 4 4 4 4 4 & 4
10GE MNopTbl 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+)
Mpoueccop Atom C3558 Atom C3758 Atom C3558 (2.2) Atom C3558 (2.2) | Atom C3558 (2.2) Atom C3758 Atom C3758
Kon-Bo agep 4C, 2.2 Ghz 8C, 2.2 Ghz 4C, 2.2 Ghz 4C, 2.2 Ghz 8C, 2.2 Ghz 8C, 2.2 Ghz 8C, 2.2 Ghz
RAM 8 GB 16 GB 16 GB 8 GB 16 GB 16 GB 32 GB
Awnck 100 GB 200 GB 100 GB 100 GB 100 GB 200 GB 200 GB
Kon-so cnotos | 0 2 0 0 0 2 2
WAN Ethernet, LTE, VDSL
UHTepdencol
L2 PFE Software Software Software Software Software Software Software
SRIOV Yes Yes Yes Yes Yes Yes Yes
Crypto Engine | QAT QAT QAT QAT QAT QAT QAT
dopwm hakTop Desktop 1U 1U 1U 1U 1U 1U
Brnokun nutaHunsa | 1x AC 1x AC 1x AC 1x AC 1x AC 1x AC 1x AC
3rd Party VNF | Yes Yes Yes Yes Yes Yes Yes
VNF Scale Upto 2 Upto 6 Upto 4 Upto 2 Upto 8 Upto 8 Upto 16
LTE MPIM NO NO NO NO NO YES YES
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NFX150-C-51 DESKTOP BEPCUA

Mini USB
MGMT

Mini USB
KOHCO/b MGMT KOHCOJ1b
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2xSFP+
BK,:‘;';'; MSB3 e KHonka UsB3 4x1G
pexxuma BbiGopa )
RJ console pexxuma Sim x2
RJ console
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NFX150 RACK MOUNT

NFX150-S1-AE(AA)

dna S1-AE pononHuTenbHo :

- LTE(3G) MPIM - 3aHuMaeT aBa csioTa (2 SIM slots/Sierra modem)
- Ethernet expansion module NFX-EM-6T2SFP (INTEL i350)

ns Bcex:

- JNP-SFP-VDSL2

Roadmap:

- 8T/4SFP/6SFP

© 2018 Juniper Networks JUﬂIPer |
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NFX250 (MX150) /14 CTONKW

20Gbps

Pasmepsbi (H X 1.72x17.36 x 121in >

W x D) (4.37 x 44.09 x 30.48 cm) R —
RU (U) 1U &3

Bec 4.3 kg (9.48 Ib)

064y Front-to-bcag(I;I i(r,?\gFO) forced W
onon Fixed PSU 100-240 VAC 8x1G
CPU Intel 6 Core Xeon D (Pentium LS1)

RAM 16-32 GB DDR4 RAM

Nuck 100-400 GB SSD

Tl ——

MGMT

2x2x1G  2y1/10 USB3 KHorka

M

RJ45 SFP Bbi6opa
namn SFP MiniUSB  Pexuma
KoHcosib/
RJ45
console

© 2018 Juniper Networks
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NFX150/NFX250 NMPOU3BOOUTEJIBHOCTb

NFX150-C-S1(E)-

NFX150-C-S1 AE NFX150 S1(E) NFX250-S1(E) NFX250-52

Mpoueccop 4C Atom 4C Atom 8C Atom 6C Xeon 6C Xeon
RAM 8G 8G (16G) 16G (32G) 16G (32G) 32G

Ounck 100G 100G 200G 100G (200G) 400G

1GE MNMopTbl 4 4 4 10 (2 sFP) 10 (2 sFp)
10GE lNMopTbl 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+) 2 (SFP+4)
Firewall 600 Mbps 600 Mbps 1.0 Gbps 5 Gbps 5 Gbps
IPSec 250 Mbps 250 Mbps 400 Mbps 1.2 Gbps 1.2 Gbps
SDWAN 250 Mbps 250 Mbps 400 Mbps 1.2 Gbps 1.2 Gbps

© 2018 Juniper Networks JUﬂIPer |
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YTO HOBOIO B 3-1 BEPCUIN? - 1

B jinstall-host-nfx-2-x86-64-18.3R1.9-secure-signed.tgz

B jinstall-host-nfx-3-x86-64-18.3R1.9-secure-signed.tgz

- 3 nokosienme MO (FRS Q1-2018) - aTo ocHoBa ana nporpammHoro NFX
- [lepBbint penn3 6bin peanmsoBaH ana NFX150
- 34 6ygeT ucnosib3oBaTbca Ha Juniper HW u Ha whitebox (qualification)
- jinstall nakeT rpynnupyeTcs:
- Mo Tuny CPU (x86/arm)
- CucteMmHble pecypcbl v3: nfx150+LS1 (cpu/ram: 2/2)
- HaumHag ¢ 3 Bepcmm MO>KHO UCMNOJIb30BaTb MPOdUAU AN ONTUMM3ALMN CUCTEMHbIX PECYPCOB
(compute/hybrid/throughput)
- Upgrade KpanHe pekoMeHayeTca AenaTb 06LWLMM UMUOXKEM
(He ncnosnb3oBaTb oTAeNbHbIE firmware Anga nic nanm uMuayx ans JCP)

© 2018 Juniper Networks JUﬂIPer |
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4YTO HOBOI'O B 3-V1 BEPCUNIN? - 2

Remote Management

Netconf/ CLI

Third Party VNFs

OnTuMMU3aums pecypcoB

*  YHuBepcasbHbIM mgmt

®yHKuMoHan L2-L7 + USM

s Peanusaums agantupoBaHHbix npodunen (Compute nnam Performance)

Goals

© 2018 Juniper Networks JUnLBstr |



4YTO HOBOI'O B 3-1 BEPCNIN? - 3

I X7 R L7 R ©-crooqono:u CPU

LLlaccm mgmt

VNF mgmt
NHutepdenc mgmt
OVS/SR-I0OV mgmt
VLAN mgmt

L2 dyHKUMOHaN

L3 dyHKUMOHaN
OVS bridge

NIC nopThbl Ha
nepea.naHenu

Kon-so CPU nop,

CUCTEMHbIE pecypchbl
© 2018 Juniper Networks

JCP
JDM
JCP
JDM
JCP
JCP (BRCM)
vSRX
OOMH

ge-0/0/x

JCP

JCP + JDM (background)
JCP

JCP + JDM (background)
JCP

JCP + MX PFE
JCP + vSRX PFE
HECKOJIbKO

Heth-0-x

ANs Mnaglinx Moaenen:
0-JCP, HOST OS, RIOT
1- vMX, VSRX
(B BUOe npoweccos)

Juniper |
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APXUTEKTYPA MGMT PLANE

Management CLI

Control Plane Junos VM

vTRIO
L2 Services

SRXPFE
L3-L7 Service

NFX150 with Porter 3 / NFX250 with Porter 3

4 ™)
VNF Management 3 Party 3 Party

JDM (LXC) |7 VNF [~ "] VNF
OVS Management \_ )

Wind River Linux Host OS

Intel/BRCM NIC Intel Atom/Xeon CPU m

© 2018 Juniper Networks
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APXUTEKTYPA L2/L3 DATAPATH

Host Os Windriver 8
—( } RXPFE

e — ! |

ionali i Bpuarku

i JDM JUNOS CP VM L3 S'g”a'_'.r_‘_g_ ______________________ H :]

| HaHHble

i : ge-1/0/0
JDIYI - bes user gocTtyna cor\talner . Henb3A NepeHasHaumTh Ynpasnexue
Onh ynpasneHna VNF, Device mgmt., image mgm

' Bcerga B ctopoHy OVS| | T CurHanmsauma

370 cBoero poga IRB nHtepodelric

S

: Platform
Deamons

L2 signaling EthO/Eth1 cnyskebHble (internal/OOB mgmt)
nepBbIn AOCTYNHbIN Eth2

container

MXPFE (PFE based — Broadcom BCRM)
- L2 PFE sxe-0/0/0 [
vTrio/BCRM
Sxe-0/0/1

Intel NIC i350

BHYyTpeHHMe agpeca et
o . EEEEE 192168 1.0/24(ver2) > 5o
192.0.2.0/24(ver3) Juniper |

Heth-0-0 - 3

© 2018 Juniper Networks




VNF N1 CEPBNCHbIE LLETMTOYKW OJ1A4 VNF - 1

NuTepkoHHeKT VNF:

« OVS

« Custom bridge (u3onauus ot OVS 6puayka)

* SR-10V kommyTaumsa Ha NIC (oo 4-16 VF Ha 1 port NIC) (MMHMMM3aLMS UCMO/Ib30BaHUS

kernel space/user space)
« OVS/Custom-bridge Cross Connect:

* Port Cross Connect
e VLAN cross connect (OamnHakosbie VLAN/Pa3Hble VLAN)

*Ons cnyyas ge-0/0/0 2 heth-0-x Henb3s BkAOUNTL SR-IOV
*VNF Henb3s HasbiBaTb B dopmaTe: VNF1, VNF2, n T.4.

© 2018 Juniper Networks JUﬂLR@! |



VNF U VNF CEPBUCHbBIE LLETTOYKW - 2

VNEF:

- Docker containers™

- Virtual Machines nog, KVM: QCOW2 uan RAW ¢dopmat (IMG)

- HUKaKUX NPOrpaMMHbIX OrpaHNYEHUN B OT/IMHUM OT 2 BEPCUU, TOJIbKO OT AOCTYMHbIX PECYPChI
- VNF nogkntrovenbl k OVS bridge n k OOB bridge

- MAC agpeca BbigenatoTcs ns cuctemMHoro pool (show system visibility vnf)

* Henb3s Ha3biBaTb VNF1, VNF2, VNF3...

Firewall IDP AppID

WAN Optimization

Web Proxy & Content Caching CDNB (Akamai)

WLAN controller

VDI offload (citrix)

Advanced routing (Cisco CSR)

Telemetry data collectors

NAC Agent enforcer

© 2018 Juniper Networks
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L2PFE OYHKLNOHAJI

L2PFE ¢yHKuMOHaN: - QoS

Jumbo frames; -

- MSTP. PVST+; -
- Port-based, mac-based, Voice VLAN; -
- MVR; -
- LLDP; -
- LACP; -

- LOAD different load sharing; -
- Tagged LAG; -
- Uplink failure detection;
- ACL:

- PACL;

- VACL;

- 1500 hardware ACL;

- ACL counters;

- L2-L4 ACL;

L2 QoS;

Ingress policing 1R2C;
Hard queue 8;

Egress Scheduling;
802.1p marking;

L2 classify;

Ingress policing;

Tail drop;

OAM;

802.1x;

IGMP snooping;

Port security;

IPv6 RA, MLD, snooping;
Analyzer;

© 2018 Juniper Networks
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L3PFE OYHKLINOHAJI

L3P

FE dyHKuUMOHAN:

IPv4/1Pvé;

VR;

RIP/RIPng;

OSPF/BGP/ISIS;
IGMP/PIM/MSDP;

STATIC routes;

Security ACL;

MAC filter;

DHCP server/relay;
Tunneling GRE/IPIP/PPPoE;
MPLS L2VPN, L3VPN, VPLS;
jFLOW;

Port Mirroring;

BFD;

Policy based routing;
TWAMP;

L3PFE application services:

IDHCP/DNS/NTP;
SSH;

SNMP;

TELNET;

L3PFE L4-L7/:

Basic firewall;

Zones;

DoS protection;

DDoS protection;

Brute force attack protection;
Syn cookie attack mitigation;
Zone based IP spoofing;
Malformed packed protection;
IPSec VPN;

Spotlight secure;

IPS/IDP;
AppTrack/Firewall/QoS/ID;
User Firewall/Integrated/UAC;
SSL forward/reverse proxy;
UTM;

© 2018 Juniper Networks
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COMPUTE CLIEHAPU

AWS |OT SDK (IOT/Home connected) F"s
coTETETEETS \\ 0 Yo

MANO by CSO (\ﬁ Public Cloud

Google Cloud Platform

(1] Micr ft
‘amazon EE ...

- e - —

\ EX Switch
N \ '
K Amazon Greengrass cueHapum \

. Edge Compute
, = . loT Scale and Performance
) ) / . Latency Sensitive Apps
Enterprise loT Devices Aerohive AP . WAN Reliability
— — \ *  Ymenblienne OPEX
i \ . WAN, Cloud
‘ [__—’ “ . 4 mopyns GG nokanbHo:
. Lambda instance (compute onepauum)
BLE GW RFID GW . Connection broker (permcTtpauus)
. Security (cepTudukar)

\ . Shadow functionality (loT ycTpoiicTBa /
© 2018 Juniper Networks \ KOMaHAbl/KOHTPO/Ib) / Juniper |
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AEMOHCTPALMUA
NCMNOJIbSOBAHUA VNF U
CEPBUCHDbIX LUEMOYEK




NEMOHCTPAUNA NCTTOJIbSOBAHUA VNF

Ge-0/0/x Ge-1/0/x

EthO/Eth1 cnyxebHble
HaunHaem c Eth2

ge-1/0/0
Henb3a nepeHasHaunTh
- Bceraa B ctopoHy OVS

Sxe-0/0/0
RIOT
Sxe-0/0/1
Heth-0- 0 Heth-0-5

© 2018 Juniper Networks JUﬂIPer |
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ONEMOHCTPAUNA NCIOJIbSOBAHUA VNF - 1

e-0) /() /x

RIOT

Heth-0-0

VNF VNF
UBUNTUS3 UBUNTUZ2

Sxe-0/0/0

Sxe-0/0/1

Heth-0-5

Nic ports

VNF
UBUNTU
greenGrass

Eth3

Ge-1/0/3.

ge-1/0/0

L3
Ge-1/0/x
200

Ge-1/0/1

© 2018 Juniper Networks
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o0 a 0 L] 2 Qv Ssarch in Presentanon @F

Home Insert  Design lransition nimation Slide Sho

A&t Share ~ ox
“ ¥ 3 3 > > 3 » » >
L3
. Ge-1/0/x
EthD/Eth] caymebimnic X0 l - ] =============
2 Haumnaes ¢ Eth2 i vians {
Hearsa nepewa ’
iy Beeras ncrop vian200 {

vian-id 200;

vmhost {
virtualization-options {
interfaces ge-1/0/1 {

Sxe 0 b {
=1 RIOT 3 mapping {
5 H
| N~ Heth-0-0 Hetn 1 {
vians {

> - - - Click to add notes VIanZOO{
vian-id 200;

Ru bl HH = + }
= = teinet tUne-techingt-nts . 085-can spqlab juniper.net = teinet tmo- techtust -ty 05-con sbglad iuniper.ret

interfaces {

ge-1/0/3 {
vlan-tagging;
nfx-65# run show version unit 200 {
chfest-nfx .
vian-id 200;
18. family inet {
0S5 Kernel 64-bit 31 3 5 r 1) address 192.168.200.1/24;
S 05 1ibs [20188816.86308ec5_ il }
S 0S r e [2 6.8 3 ; v
0S time z information [20186€ L er_s 11] !
network s x and utiliti 892€ 5 }
ge-1/0/1 {
unit 0 {
J‘.::{lg\ S 32-bit ¢ 7(_” (’9 y [ 0816 86!6#&_571)&11‘;2\;7\‘. le_11] family inet {
JUNOS 1it 32 [20186 . 1855 ouilder_junos_18 a se (- /119-
e me [20180920.185504 x ; address 10.157.72.182/19;
flder_junos_183_r1} }

security {
zones {
security-zone trust {
0 - -ira .’




/4 security {

HNEMOHCTPAUNA NCTIOJIbB3BOBAHUA VNF - 17~ =t

VNF
VNF VNF
L2 UBUNTU
Ge-0/0/x UBUNTU3 UBUNTUZ2 greenGrass
virtual-network-functions ubuntu { . ’¢’
-
interfaces eth3 { ’¢”
mapping { o
vlan { ,;’
mode trunk; o
members vlan200;
} vmhost {
} vlans {
} vlan200 {
vlan-id 200;
)
j )
}

Sxe-0/0/0

Sxe-0/0/1

vmhost {
virtualization-options {
interfaces ge-1/0/1 {
mapping {
interface heth-0-0;
}
}
}

Heth-0-

Ge-1/0/3

ge-1/0/0

.200

/ rule-set testruleset {

from interface ge-
1/0/3.200;

to interface ge-1/0/1.0;

rule 1

match {
destination-address
\Ge-1/0/1 0/0; )
then {
1 source-nat {
interface;
\ N }
AN Y }

ASAY }

S interfaces {
ge-1/0/3 {
vlan-tagging;
unit 200 {
vlan-id 200;
family inet {
address 192.168.200.1/24;
}
}

}
ge-1/0/1{
unit 0 {
family inet {
address 10.157.72.182/19;
}

}
vlans {
vlan200 {

vlan-id 200;

} rks



OEMOHCTPAUNA NCITOJIbSOBAHWA VNF - 2

VNF VNF
UBUNTU3 UBUNTUZ2

Ge-0/0/x

RIOT

Heth-0-0

Sxe-0/0/0

Sxe-0/0/1

Heth-0-5

eth2

VNF
UBUNTU
greenGrass

eth2 ' eth3

Custom bridge — no
vlan-id

Nic ports

Ge-1
(tag)

ge-1/0/0

L3
0/3

Ge-1/0/1

© 2018 Juniper Networks
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s-techfest-

techfest

[edi
root ~-techfes

[edd
root techfest

[edit]

root@tme-techfest-nfx-

Q- Swarch in Pressntation

Ge-1/0/1

virtual-network-functions ubuntu {
interfaces eth2 {
mapping {
vian {
mode trunk;
members custom-br;
}
}
}
}

i vmhost {

vlans {
custom-br {
vian-id none;

virtual-network-functions ubuntu-2 {
image {
Nvar/public/linux/linux-2,qcow2;
image-type qcow2;
}
virnual-cpu {
count 1;
features {
hardware-virtualization;
'
interfaces eth2 {
mapping {
vian {
mode trunk;
members custom-br;

memory {
size 2097152;
h
storage sdb {
type {
cdrom {
source {

filn Aunelounlioflingsedin ocennd 9 ien:




routing-options {
static {
route 10.10.21.0/24 next-hop
192.168.200.2;

ONEMOHCTPALUNA NCTTIOJIb3OBAHUA VNF - 2°

virtual-network-functions ubuntu-2 {
image {
/var/public/linux/linux-2.qcow2;
image-type qcow?2;

virtual-cpu {
count 1;
features {
hardware-virtualization;
}
}
interfaces eth2 {
mapping {
vlan {
mode trunk;
members custom-br;
}
}
}
memory {
size 2097152;
}
storage sdb {
type {
cdrom {
source {
file
/var/public/linux/linuxseed-2.iso;
}
}
}
}
}

L2 VNF
ey, UBUNTU3
-
f”
-~
-
Linux:~#route add default gw 10.10.21.1
"
-
-~
P
’,” vmhost {
naog vlans {
Ptag custom-br {
,f’ vlan-id none;
}
}
}
Sxe-0/0/0

Sxe-0/0/1

Heth-0-5

7| eth2

VNF
UBUNTU
greenGrass

eth2

(tag)

Custom bridge — no
vlan-id

Nic ports

}
}

Ge-1/
(tag)

ge-1/0/0

Ge-1/0/1

|y
— oy
----
— ey
— oy

virtual-network-
functions ubuntu {
interfaces eth2 {
mapping {
vlan {

mode trunk;

members
custom-br;

© 2018 Juniper Networks
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OEMOHCTPAUNA NCITOJIbSOBAHUA VNF - 3

VNF
UBUNTU
greenGrass

L2
Ge-0/0/x

eth2
(untag)|

Sxe-0/0/0
RIOT
Sxe-0/0/1

VNF VNF
UBUNTU3 UBUNTUZ2

eth3
(untag

Heth-0-5

Eth2
(untag)

Custom bridge — no
vlan-id

nta 200
untag) Ge-1/0/3200

(tag)

ge-1/0/0

eth2 ' eth3  Ge-1/0/x Ge-1/0/1

© 2018 Juniper Networks
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Q> Search in Prasemation

nfx-05#

[edit]
root@tme-techfest-

[edit]
root@tme-techfest-

[edit]
root@tme-techfest-nfx-05#

[edit]
root@tme-techfest-nfx-05#

[edit])
root@tme-techfest-nfx-05#

[edit]
root@tme-techfest-nfx

me-techfe

Click to add notes

-
» » » » » » » » » » »
}
storage sdb {
type {
cdrom {
source {
file ivar/public/linux/linuxseed-3.1s0;
}
}
}
}

}
virtual-network-functions ubuntu-2 {
interfaces eth3 {
mapping {
vian {
mode trunk;
members vian400;

}
vmhost {
vians {
vian400 {
vian-id 400;

}
cross-connect {
c1{
virtual-network-function ubuntu-3 {
interface eth2:
}
virtual-network-function ubuntu-2 {
interface eth3:

routing-options {
static {
route 10.10.23.0/24 next-hop 192.168.200.2;




routing-options {

OEMOHCTPAUNA NCTTOJIb3OBAHUA VNF - 3’ S5k sosas0menenchos saassasos

}

Linux:~#route add default gw 10.10.23.2 Linux:™~# ip route add 10.10.23.0/24 via 10.10.21.2 }
~

virtual-network-functions ubuntu-3 { il T ~
image {
/var/public/linux/linux-3.

image-type qgcow?2;

-~
-~y
SO ~‘~~
~) S

-~y
~-~
=

VNF

UBUNTU
virtual-cpu { greenGrass
count 1; ~
features { fthtz \ eth3, * "TS<Egh2 eth2 ' eth3 Ge-1/0/3/200 | Ge-1/0/1
hardware-virtualization; vnl?;;:% untag)  (untag (unta!7~~NN untag) 200 (tag)
~
} b vlan400 { = S~ virtual-network-functions ubuntu-2
-i . ~
interfaces eth2 { } W EME AL ”NNN 1/0/0 {
mapping { } Ss fe interfaces eth3 {
~ 0
V|ar:cfde trunk; eI Rt Y mapping {
. c1{ Route add default gw 192.168.200.1 S~so Vlan{
) members viandod; virtual-network-function ubucr:ld% 8 mode trunk;
} { “ members vlan400;
} interface eth2; \ }
} \ .
mesir;]:%s{ﬂlsz- virtual-network-function ubun'u-2 ~ \ Custom brldge —no }
: { \ vlan-id
e interface eth3; 1
type { } } “4
cdrom { Sxe-0/0/0
source {
file
/var/public/linux/linuxseed-3.
Sxe-0/0/1
}
} .
} Nic ports

}

Heth-0-0 Heth-0-5
[ ——— 1
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OEMOHCTPAUNA NCITOJIbSOBAHUA VNF - 4

VNF
VNF VNF
L2 UBUNTU L3
s UBUNTU3 UBUNTU2 S S Ge-1/0/x
eth3 |eth2 eth3 Eth2 eth2 ' eth3  Ge-1/0/x Ge-1/0/1
(untag)| (untag)  (untag (untag) untag) 1200 Ga_1/0/31200
(tag)
ge-1/0/0

Custom bridge — no
vlan-id

Sxe-0/0/(
RIOT
Sxe-0/0/1

SR-IOV VF1 <->VF2
| Heth-0-0 I

Heth-0-0 Heth-0-5
© 2018 Juniper Networks - o JUﬂIPer |
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HNEMOHCTPALUNMA NCTTIOJIb3OBAHUA VNF - 4

virtual-network-functions ubuntu-4 {
image {

/var/public/linux/linux-4.qcow2;

image-type gcow?2;

-

— oy
L .
— oy

L2

virtual-cpu {
count 1;
features {
hardware-virtualization;
}
}
interfaces eth2 {
mapping {
interface heth-0-0 {
virtual-function;
}
}

Ge-0/0/x

interfaces eth3 {
mapping {
vlan {
mode trunk;
members vlan600;
}
}
}

memory {

Linux:~#route add default gw
10.10.34.3

Linux:~# ip route add 4 routing-options {

10.10.34.0/24 via 10.10.23.3 Linux:™~# ip route add 10.10.34.0/24 via U4 static {
’ 10.10.21.2 route 10.10.34.0/24 next-hop
—— - 192.168.200.2;

VNF
UBUNTU

VNF

size 2097152;

storage sdb {
type {
cdrom {
source {
file
/var/public/linux/linuxseed-4.iso;

UBUNTUS3
greenGrass
ft'ﬁsu eth2 eth3 Eth2 eth2 | eth3 Ge-1/0/3.200 | Ge-1/0/1
(untagy (untag)| (untag ~~@Etag (untag) untag) | 200 (tag)
B ~ ge-1/0/0
~~“~ virtual-network-functions
Ssao ubuntu-3 {
Sed interfaces eth3 {
Rl mapping {
interface heth-0-0 {
. virtual-function;
Custom bridge — no }
vlan-id } }
}
Sxe-0/0/(
Sxe-0/0/1

— 7] SR-IOV VF1 <->VF2
| Heth-0-0 |

(N
t [o 4 Ha nopT Ha nfx150
[0 16 Ha nopT Ha nfx250
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DEMOHCTPAUNA NCITOJIbSOBAHUA

VNF -5

VNF
VNF VNF
L2 UBUNTU L3
UBUNTU3 UBUNTU2 greenGrass ge-1/0/x
eth3| eth eth3 | eth2 eth3 Eth2 eth2 | eth3 ge-1/0/0 JGe-l/O/l
(6009 (untag (untag)(untag) (untag) (untag) luntag) 200 (600 G -1/8é3g)200
Custom bridge — no
vlan-id
sx-0/0/G
=le 200 VLAN:
Sxe-0/0/1 500 ot LAN
210 600 mexay L3 n
° VNF UBUNTU-4
Heth-O-O.I Ie’[ I-O-l

© 2018 Juniper Networks
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vmhost {
Ge-1/0/3.200 virtualization-options {
U interfaces ge-0/0/0 {
v mapping {
interface heth-0-1;

Ge-1/0/%

) ntagl 200

w

Sxe-0/0/0) : - £ vmhost {
Cretyconnet vians {
vian500 {
" vian-id 500;
il )
i vlan600 {
Heth-0-0 Heth 0.5 vian-id 600;

=3 Click 1o add notes }

L X | an B + }

- =~ tainet tme-tochfnst-nfv.05-con spglab funiper.rnet

.._‘.. —_——‘ < %—ﬁ..::fi,., ————— | .
#inet trma-tachtest.nfy-05-con soglab juniper.net virtual-network-functions ubuntu-4 {

interfaces eth3 {
mapping {

[edit] vian {
root@tme-techfest-nfx-05# mode trunk:
members vian600;
[edit] }
root@tme-techfest-nfx-05# )
[edit] H
root@tme-techfest-nfx-05# }
[edit] interfaces {
root@tme-techfest-nfx-05# ge-0/0/0 {
[edit] mlu91v92:
root@tme-techfest-nfx-05# unit 0 {
family ethernet-switching {

[edit] interface-mode trunk;
root@tme-techfest-nfx-05# vian {
: L members | default vian500 ;
[edit] }
root@tme-techfest-nfx-05# }
[edit] H
root@tme-techfest-nfx-05# }

ge-1/0/0 {

[edit]
root@tme-techfest-

vlan-tagging;
unit 500 {




INEMOHCTPALUNMA NCTTIOJIb3OBAHNA VNF - 5°

vmhost {
virtualization-options { ~ \ interfaces eth3 {
interfaces ge-0/0/0 { “ | mapping {
mapping { \ vlan {
interface heth-0- \ members vlan600; ge-1/0/0{ )
1 vla'r;-;g%g{l ng;
uni
b VNF VNF UBUNTU '3 a4 50
} UBUNTU3 UBUNTU2 —— family inet {
} greenGrass ge-1/0/x - address
A 3 e-1/0/1 192.168.100.1/24;
1 eth3 | eth2 (eth3 ) Eth2 eth2 ' eth3 ge-1/0/0 % }
vmhost { ! untag) (untag untag) ' 200 -1/0/3.200 !}
oot i (untag)(untag) (untag) {(untag) (500,600 ; /(tég) ) ite0os
vlan500 { I vlan-id 600;
vlan-id 500; \i family inet {
} NS \ address
vIan600 { NN ' 192.168.205.1/24;
vlan-id 600; 1 N SO 1 }
} 1 M \~\ \ }
} [] \ S \ }
I S NS 1
} I \\\ S | \
l' A 2 \\\ “ routing-instances {
interfaces { I sxe-0/0/0 {| S Custom bridge — no \ stepl {
ge-0/0/0 { I V|T {\\ \s\ vlan-id “ instance-type virtual-
mtu 9192; mpmbe default vigh500]; s \  router;
unit 0{ } N N ~\\ \ interface ge-1/0/0.500;
family ethernet- =S * S “ interface ge-1/0/0.600;
switching { sxe-0/0/0 (500) \ routing-options {
interface-mode = 200 static {
vlan { O O route 0.0.0.0/0 next-
bers [ d hop 192.168.205.2;
vlan500 J; members [ de Sxe-0/0/1 }
} 5 }
} eth-0 O 1
} }
}
Heth-0-0, eth-0-1 Heth-0-5 L2 goctyn: VLAN: 500 ot LAN, 600 mexay L3 n VNF UBUNTU-4
| | I 1
Juniper |
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UBUNTU GG

root@linux:~# ethtool --offload ens5 rx off tx off

root@linux:~# cd /root/
root@linux:~#wget https://s3-us-west-2.amazonaws.com/cdeetflab/greengrass-ubuntu-x86-64-1.5.0.tar.gz

Saving to: ‘greengrass-ubuntu-x86-64-1.5.0.tar.gz.6’

greengrass-ubuntu-x 100%[ 8.94M 8.27MB/s in 1.1s

2018-12-07 03:14:12 (8.27 MB/s) - ‘greengrass-ubuntu-x86-64-1.5.0.tar.gz.6’ saved [9373034/9373034]
root@linux:~# wget https://s3-us-west-2.amazonaws.com/cdeetflab/8e905bbadb-setup

8e905bbadb-setup.ta 100%[ 2.67K --.-KB/s in Os
2018-12-07 03:14:18 (36.4 MB/s) - ‘8e905bbadb-setup.tar.gz.4’ saved [2732/2732]
root@linux:~# sudo tar -xzvf greengrass-ubuntu-x86-64-1.5.0.tar.gz -C /
greengrass/

greengrass/ota/

root@linux:~# cd /greengrass/certs/
root@linux:/greengrass/certs# sudo wget -0 root.ca.pem http://www.symantec.com/content/en/us/enterprise/verisign/roots/VeriSign-Class%203-
Public-Primary-Certification-Authority-G5.pem

Féét.ca.pem 1.72K --.-KB/s in 0s
2018-12-07 03:16:09 (121 MB/s) - ‘root.ca.pem’ saved [1758/1758]
root@linux:/greengrass/certs# cd /greengrass/ggc/core/

root@linux:/greengrass/ggc/core# ./greengrassd start

Starting greengrass daemon

Greengrass successfully started with PID: 1561

root@linux:/greengrass/ggc/core#
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DOCTYIT K VNF

root@tme-techfest-nfx-05> start shell [edit]

root@tme-techfest-nfx-05:~ # vhclient -s root@tme-techfest-nfx-05# run request virtual-network-functions ssh ubuntu
Last login: Wed Dec 5 08:58:40 PST 2018 from [edit]

tme-techfest-nfx-05 on pts/6

root@tme-techfest-nfx-05# run request virtual-network-functions console ubuntu
root@tme-techfest-nfx-05-node:~# virsh
Welcome to virsh, the virtualization interactive
terminal.

Type: 'help' for help with commands
'quit' to quit

virsh # virsh
error: unknown command: 'virsh'
virsh # list

Name

vjunoso running
vnf5 running
vnfl running
vnf2 running
vnf6 running

virsh # console 34
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SYSLOG N PECYPCbI

root@vyastrebov# show system syslog

user * {
any emergency;

}
file messages {
any notice;

authorization info;

}

file interactive-commands {
interactive-commands any;

}

root@vyastrebov# run file list /var/log

/var/log:

[edit]

root@tme-techfest-nfx-05#

root@vyastrebov# run

root@vyastrebov# run
root@vyastrebov# run

root@vyastrebov# run

show

show

show

run show log messages

system

system
system

vmhost

visibility vnf

visibility cpu

visibility jcp

control-plane

#Nudopmayma o VNF, BHyTpeHHUX MHTepdelicax, pecypcax

#NHpopmauns o pacnpenenenun CPU cores
#npopmauna o JCP (mMHTepdencobl, CcTaTMCTMKA)

#WHpopmauna o ctatyce JCP, L2PFE, L3PFE, JDM
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NOKYMEHTALIUS

VRR Ha NFX250:

https://www.juniper.net/documentation/en US/junos/topics/concept/virtual-route-reflector-nfx250-overview.html
Getting started guide:
https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/nfx-
series/nfx150-getting-started.pdf

Software installation guide:

https://www.juniper.net/documentation/en _US/junos/information-products/pathway-pages/software-
installation-and-upgrade/software-installation-and-upgrade.pdf

Release notes:
https://www.juniper.net/documentation/en_US/junos/information-products/topic-collections/release-
notes/18.2/junos-release-notes-18.2R1.pdf

Hardware guide:
https://www.juniper.net/documentation/en_US/release-independent/junos/information-
products/pathway-pages/nfx-series/nfx150/nfx150.pdf

IeTanu setup n KoHPUrypauus, HeoTBe4YeHHble BONPOChI — vyastrebov@juniper.net

&3 YouTube - https://www.youtube.com/channel/UCudW8kMigRE3llpyzcyS9lw
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