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0. 27l - My history for 200x

% Enterasys Networks

=22 IDS/IPS E ¢ WLAN+Wireless IDS/IPS
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VNET10 | 8 VNET30
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B PBX
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iPhone 1L}

14K views « 5 years ago

Sl 1.2K views * 5 years ago
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27l - My history for 201x
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% 5G Roadmap

Current date - = = '
Government publishes I Winter Olympics [

national broadband/ | trialed technology during
spectrum ('K-ICT’) plan VIV(':M OM'SSQ SKT/LGU+ also
conducted demonstrations

MSIT announces plans to invest KRW1 _6tnilion
USD1.5billion) by 2020 for local firms to build 5G networks

—Eeor—oofl)— oo P

KDDI tnals

South Korea — 5G launch timeline [Source: Analysys Mason, 2018]
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% NFVIH'S: SHESIO] O NS A A3} She LI EY T THAretE
SEUMo|0 QeIdtn S IEYIE HES ET RS

Virtualised Network Model:
VIRTUAL APPLIANCE APPROACH

Traditional Network Model:
APPLIANCE APPROACH

e el IRTUAL
BRAS SICELN APPLIANCES
Firewall PE Router

' | ORCHESTRATION, AUTOMATION
N & REMOTE INSTALL

el
©
-
L
e
=}
3
=
QU
=
<
=
(%}
0
o
x
E
=]
o
2
=
=]
£
£
o
o

STANDARD

p PE Router
Session Border
Firewall CG-NAT Controller HIGH VOLUME

SERVERS
Network Functions are based on specific HW&SW Network Functions are SW-based over well-known HW
One physical node per role Multiple roles over same HW

JS Lab
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% NFV 2} SDN2 =2l MO|H Al H 2l

s* SDN cl:|| OEI-: J—I':|

SW +
Commodity

Equipment
Software

Traditional Networking

Y
: | API,
: APL, |

APIy

Management / Orchestration Appli
A

Control
Plane

| pata

. Plane |

7ts<etp2p, NFV 85 70 M

, DevOps, ...

I SDN with OpenFlow

(Centralized
Controller(s)

-_F-----

API

X

Control
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" Data
. Plane |

SDN with ClickOS

|
cations

Controller(s)

I
I
I
I
I (Centralized
I
I
I
I

I

1
_:___.__
I 7] (ip)
.

Distributed
Scalable

Cloud

r 868
s )

Virtualiz

Routers, Switches, Firewalls, DPI| nodes, etc.

H=-4@---
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<+ 5G 3 0{2| SDN/NFV

+ HR 7|5 FHE fle 7= 24

® -

o By ¢+ MU=

' ™
: " g Smart Vehicles
Enhanced mobile . Critical Machine Type :
AL
( Broadband ‘ Massive loT ] Communication Transport & - £2i0|4
9 \_ y, Infrastructure )
* NFV

(CDN, EPC, DNS,..)

@ @
- (WDM, IP,..)
gﬁf.}))j \ G || . Multi-RAT
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i \::: ) POP/TIC Edge / Tenant Cloud e A
. BRI H e . for Enterprise”
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< SDN/NFV 24X
< Container 7|8l Cloud 7| £¢ 7}&3}

Al | 4

& 1 vy B £ L N\
‘| / W/ Y/ AR / ~ N [ |
(i [ ‘ ¥ ’ i - I 4 n!! .‘ } ,. L ’4,’ / f}__,. # ‘/ | |
i‘l /i i i . ) Fa fih 4 B / Y /- Vead 7 ‘ ' |
¢ = ) / /4 {3 FEa| §rey K=, { | | 1A / s/ =

ETSI NFV Rel ETSINFV
#2 & 5G PlugTest, Rel #3
workshop & 5G White Paper

ETSI OSM

ETSI NFV Rel #1
(13 specs, 226
companies)

Operators White
Paper
(13 operators)

ETSI NFV Arch
Spec

+ OPNFV kick off ONAP

ETSI NFV Kick off OPNFV Arno-Rel

OPNFV B-Rel
Open-o

3GPP Rel 15

FY12-13 FY14 FY15 FY16 FY17
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< 5G Enabling Technologies: CUPS, Cloud Scale, MEC, Network

Slicing

CUPS : Control/User Plane Separation

- Charging and Policy
. vCore - Authentication and Security

Eri User plane

Legal Intercept

-
EJ ggfa plane

Mobile network to scale with video using MEC

= Veoe vCore

";i [g]Controlplane
O] oo W cosia

Cloud Scale Networking with Cloud RAN / SD-WAN

( Network Slicing \

- v e —

Enterprise/ioT |

— e — — -

JS Lab
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» BEQE MH|A 7|E S8 Ol B

*
1. 2 E AHF Y (Cloud Computing)

2. 21 AHFY (Fog Computing)
3. U|¢E 9:'.'1"-?-%' (Mist Computing)

getec #E
(ol e

j'_-j_ 9" J-I. El
(E1LE, offX| 7II0IE$II0I,
Cloudlets)

+ cloudlet is a mobility-enhanced small-scale
cloud datacenter that is located at the edge
of the Internet.

OjAE HEY (RSH
loT 717], MA | E9/3)

JS Lab

https://www.pubnub.com/blog/moving-the-cloud-to-the-edge-computing/
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1. SDN E&lCE

< A Brief History of SDN

- API

- Overlays

- OpenFlow-based Nirvana
- Automation

APls

OpenFlow-based
Nirvana

ForCES Clean Slate OpenFlow Production SDN
OpenFlow Explosion
Switches Overlays

Automation

2003 2005 2008 2010 2012

JS Lab
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. SDN E&®lE

< Telecom 72| SDN #/d : & (Transport) < 0
« Packet-Optical ZE|&|0]0{ 7+
- Z|0|0{E HEEZ A8
- Y HF 2AAEL0[H

e 4 OSS/BSS
Off = 2[# o[
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% Technical Gap
% Pain points for commercial slicing (by Samsunqg)
<« 3 0{2| All IP 7|%F H|0{ > SDN/NFV 7]% H| 0]

Orchestration Layer F
Inter-orchestration
RAN Orchestration CN Orchestration Transport Orchestration system interface

Orchestration
(Network Splicing)

Enterprise
Customer (or SI)

(V)UPF

2G, 3G, 4G Slice

NB-loT, LTE-M slice
Wi-Fi Slice
Fixed Line Slice

Potentially multiple other network
slices per network customer One (or more) 5G slice per

enterprise customer

JS Lab




Il. SDN E#lE

< Baerfoot Networks®2| P4

Program m

0
-~

A ut U] (Compiler)

Auto-Generated

Target Binary

: Parser Header Ingress Stages Egress Stages
P FEI:SI B R ]—)[ X )
- > [ > = ) > [ > me ]
— e —-> o —
m A — [ M |- N P> [ > ]

9
(o]
!
i
|
:
L]
]
:
1
]
|
i
]
:
|
:
]
:
:
:
:
|
:
L]
.
:
:
:
L}
:
:
:
:
:
:
[}
]
L]
]
:
1
:
:
:
L)
:
L




Community for KOREN Al Network Lab

M SHel 2ZEH 0 Folz}
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http://www.sdrforum.org
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l1l. Use Case

% ETSI2| PoC: Use Case AF&95}10{ 2018'F 12 A} 4371 TIH
«* NFV Wiki: https://nfvwiki.etsi.org/index.php?title=Main Page

*PoC#1: CloudNFV Open NFV Framework

*PoC#2: Service Chaining for NW Functin Selection in Carrier Networks
*PoC#3: Virtual Function State Migration and Interoperability

*PoC#4: Multi-vendor Distributed NFV

*PoC#5: E2E VEPC Orchestration in a multi-vendor open NFVI environment
*PoC#6: Virtualised Mobile Network with Integrated DPI

*PoC#7: C-RAN virtualisation with dedicated hardware accelerator
*PoC#8: Automated Network Orchestration

*PoC#9: VNF Router Performance with DDoS Functionality

*PoC#10: NFV Ecosystem

*PoC#11: Multi-Vendor on-boarding of vIMS on a cloud management framework

*PoC#12: Demonstration of multi-location, scalable, stateful Virtual Network

Function

*PoC#13: SteerFlow: Multi-Layered Traffic Steering for Gi-LAN

*PoC#14: ForCES Applicability for NFV and integrated SDN

*PoC#15: Subscriber Aware SGi/Gi-LAN Virtualization

*PoC#16: NFVIaaS with Secure, SDN-controlled WAN Gateway

*PoC#17: Operational Efficiency in NFV Capacity Planning, Provisioning and
Billing

*PoC#18: VNF Router Performance with Hierarchical Quality of Service
Functionality

*PoC#19: Service Acceleration of NW Functions in Carrier Networks
*PoC#20: Virality based content caching in NFV framework

*PoC#21: Network Intensive and Compute Intensive Hardware Acceleration
*PoC#22: Demonstration of High Reliability and Availability aspects in a
Multivendor NFV Environment

*PoC#23: Demonstration E2E orchestration of virtualized LTE core-network
functions and SDN-based dynamic service chaining of VNFs using VNF FG
*PoC#24: Constraint based Placement and Scheduling for NFV/Cloud Systems
*PoC#25: Demonstration of Virtual EPC (VEPC) Applications and Enhanced
Resource Management

*PoC#26: Virtual EPC with SDN Function in Mobile Backhaul Networks

*PoC#27: VOLTE Service based on VEPC and vIMS Architecture

*PoC#28: SDN Controlled VNF Forwarding Graph

*PoC#29: Service orchestration for virtual CDN service over distributed cloud
management platform

*PoC#30: LTE Virtualized Radio Access Network (VRAN)

*PoC#31: STB Virtualization in Carrier Networks

*PoC#32: Distributed Multi-domain Policy Management and Charging Control in
a virtualised environment

*PoC#33: Scalable Service Chaining Technology for Flexible Use of Network
Functions

*PoC#34: SDN Enabled Virtual EPC Gateway

*PoC#35: Availability Management with Stateful Fault Tolerance

*PoC#36: Active Video Monitoring in an L3VPN

*PoC#37: Demonstration high availability vEPC and SDN controlled Service Chain
*PoC#38: Full ISO 7-layer stack fulfilment, activation and orchestration of VNFs in
carrier networks

*PoC#39: Virtualised service assurance management in vGi-LAN

*PoC#40: VNFaaS with end-to-end full service orchestration

*PoC#41: Network Function Acceleration with resource orchestration

*PoC#42: Mapping ETSI-NFV onto Multi-Vendor, Multi-Domain Transport SDN
*PoC#43: Toward an efficient dataplane processing

JS Lab
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lll. Use Case

o HZEAL EMAFEO PoC

CloudNFV Open NFV

Use Case #5 Virtualization of the Mobile Core
Framework

and IMS

Service Chaining for
NW Function Selection in
Carrier Networks

Virtual Function State
Migration and Interoperability

Multi-vendor Distributed NFV

Use Case #2 Virtual Network Function asa S
ervice (VNFaaS) , Use Case #4 Virtual Netwo
rk Forwarding Graphs

Use Case #1, NFV Infrastructure as a Servic
e (NFVIaaS)

Use Case #2 VNFaaS, Use Case #4 Virtual

Network Forwarding Graphs
E2E vEPC Orchestration Use Case #1 NFVlaaS, Use Case #5 Virtuali

zation of the Mobile Core and IMS

in a multi-vendor open NFVI
environment

Use Case #2 VNFaaS, Use Case #5 Virtualiz
ation of the Mobile Core and IMS, Use Case
#6 Virtualisation of Mobile base station

Virtualised Mobile Network
with Integrated DPI

C-RAN virtualisation
with dedicated hardware
accelerator

Automated Network
Orchestration
VNF Router Performance
with DDoS Functionality

Use Case #6 Virtualisation of Mobile base sta
tion

Use Case #1 NFVIaaS

Use Case #2 VNFaaS

Sprint
Telefonica

NTT

AT&T
BT

CenturyLink

Sprint
Telefonica

Telefonica

China Mobile

Deutsche Teleko
m

AT&T, Telefonica

NFV Use Case **

6Wind, Dell, Enterprise Web
, Huawei, Mellanox, Overtur
e, Qosmos

Cisco, HP, Juniper

Broadcom, Tieto
Certes, Cyan, Fortinet, RAD

Connectem, Cyan, Dell, Inte
I

HP, Intel, Qosmos, Tieto, Wi
nd River

Alcatel-Lucent, Intel, Wind
River

Ericsson, x-ion

Brocade, Intel

JS Lab
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<+ SDN A2 NFV PoC

ETSI NFV POC with SDN SDN NE SDN Controller
POC#1 - Open NFV Framework Project
POC#2 - Service Chaining for NW function selectionin  [8]«=l12[e}Y RYU
Carrier Networks

POCH#8 - Automated Network Orchestration OpenFlow OpenDaylight

POC#13 - Multi-Layered Traffic Steering for Gi-Lan OpenFlow Vendor SDN controller

POC#14 - Forces applicability for NFV and integrated Forces
SDN
POC#15 - Subscriber Aware Sgi/Gi-lan virtualisation OpenFlow OpenDaylight

POC#16 - NFVIaaS with Secure SDN-controlled WAN GE1:3 RYU

Gatewa

POC#21 - Network intensive and compute intensive OpenFlow Floodlight (POF)
hardware acceleration

POC#23 - E2E orchestration of Virtualised LTE Core- OpenFlow Proprietary controller
Network functions

OpenFlow Ryu

Backhaul Networks

POC#27 - VoLTE Service based on vEPC and vIMS OpenFlow, OF-

architecture epc

POC#28 - SDN Controlled VNF Forwarding graph OpenFlow Vendor SDN controller

POC#34 - SDN-enabled Virtual EPC Gateway OpenFlow OpenDaylight With extensions for

GTP
POC#38 - Full ISO-7 layer stack fulfilment, activation OpenFlow Vendor SDN controller
and orchestration of VNFs in carrier networks

JS Lab
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< Ericsson &0 PoC / Use Cases
< NFV WikiO| A] PoC/Use Case Report &7} =
«* NFV Wiki: https://nfvwiki.etsi.org/index.php?title=Main Page

#8: Automated Net
work Orchestration

Christoph Mey
er

christoph.meyer
@ericsson.com

Deutsche Telekom
Ericsson
X-ion

UC#1: Network Func

tions Virtualisation In

frastructure as a Ser
vice

#19: Service Accele

ration of NW Functi

ons in Carrier Netw
orks

Bob Monkman

Bob.Monkman@
arm

AT&T
Ericsson
Avago Technologies
ARM
Tieto
Procera

UC#2: Virtual Netwo
rk Function as a Ser
vice (VNFaaS)
UC#4:VNF Forwardi
ng Graphs

JS Lab
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< E 4 Aol S} (T O] E{ MIE{{L)

2018 - 2019

Field Trial
2H 2017

. 300%appliances
‘._.Mmm:;.r:,.t'

L. -
Samcoms

e =gl

- "’l "T
Phone L i
Subscriber home eRENE Y 2.5 Gb/ ,'{ N -
¢ \ 1B ., 3 i
_ gl — e
4 ‘To--—""'

e R

CEES L T L -
Gateway

Telco Central Office

Phone

Subscriber home |
L 2 L & & _}§ B B ] L 2 2 2 2 8 2 B B . ;B B} 0 B 9} |} L & & 2 % 2 O B B 0 B °B ;2 B 2 8 B ;B _} )} B B |

. = e e S S

: White Box = | White Box |
VOLT Whitebox R, '
| White Box | | white Box White Box |
| WhiteBox | | whiteBox = White Box |
radisys
JS Lab

CORD (Central Office Re-architected as a Datacenter)
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< O|O|E{MIE{{k S}= S Ll=xA}l: SDN K| O 7|, OpenStack, XOS and more

I-‘\
H-—f > BE7|4 915
Telco G|O|E{ MIE{ O} 7| &l X | RESTful API/ TOSCA ‘ Il__, "5E7)

Residential o

Residential
Software
Stack vOLT,
VSG, vRouter,
vCDN

———————— Mobility
Software
Stack : vBBU,
VOD, vCDN,
vDNS

Mobility
Stack over
Multiple
RATs

| Operator
Front- Hau . .
RRU To RRUs - : Back Haul MObI'G

f Core

JS Lab

BBU (Baseband Unit) RRU (Remote Radio Unit)  vSG (Virtual Subscriber Gateway) RAT (Radio Access Technology)
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lll. Use Case

< 5G 0{(Core) U ES{3 O}7|El X H3}|

| ,fr ’_’; i
RA , \ LU/ . X (ﬁ | );v‘;j% !
[ 0 é 2 'Ilmf\:[*jbj
L e
* Functional entities * Service Based (SBA/SB'/NAPS)
* Single Core * Virtualization & Slicing
« Dedicated protocols  Softwarization/ Cloudification

* Application Programming Interfaces
 Harmonized protocols (HTTP ...)
* Exposure to 3rdParties

Source: Georg Mayer  Backward & Forward Compatibility

https://cloudifynetwork.com

JS Lab

SBA: Service Based Architecture  SBI: Service Base Interface NAPS: Northbound APls
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Use Case

RAN

Architecture

Services

 {
SK”:elefom

\
SDRANT
—
RAN

Open Interface

1Gbps~20Gbps

Smartphone Virtual Experience
IoT Smart Machine

(20;10~) (2018~) +

I

Virtualized RAN y

JS Lab



l1l. Use Case

< Network Slicing (LI E$|3 &20|4)

PHY/MAC/RLC

Cell PHY/MAC/RLC

Site RRH RRH
MBB Voice

PHY/MAC/RLC

RRH

Mission Critical

Content Content Content | Content
Centralised
DC . vEPC (UP) vEPC (UP)
vEPC (CP) vEPC (CP) vEPC (CP)
|
Content | Content
MEC
vEPC (UP)

PHYMAC/RLC

RRH

Massive loT

Jeff Schmidt 12/2017

Enhanced Mobile. Broadband(eMBB)

Virtual Evolved Packet Core (vEPC) Remote Radio Head (RRH) Baseband Hotels (BBH)

JS Lab
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& HE A2 X} A X|(UE Requirement: Data rate, Latency, Mobility)

Use case

ctio

n Lensit | raf

Broadband access in dense ar.eas 200-2500 /kr Use case categon m : Data Rate E2E Latency Mobility |
Broadband access in | DL: 300 Mb 10 ms On demand,
Indoor ultra-high broadband access 75,[)001'km22 dense areas UL: 50 Mbps 0-100 km/h
(A a000n Indoor ultra-high DL: 1 Gbps, 10ms Pedestrian
broadband access UL: 500 Mbps
Broadband access in a crowd 150,000/ km | Broadband access in | DL: 25 Mbps 10 ms Pedestnan
(30.000 / sta a crowd UL: 50 Mbps
50+ Mbps everywhere | DL: 50 Mbps 10ms 0-120 km/h
UL: 25 Mbps
50+ Mb h 2
EREESPRSS et g Ultra-low cost DL: 10 Mbps 50ms on demand: 0-
1007 i broadband access for | UL: 10 Mbps 50 km/h
low ARPU areas
Mobile broadband in | DL: 50 Mbps 10ms On demand, up
Ultra-low cost broadband access for low 16/ km® v.ehlcles jows, tral,n,s) UL: 25 Mbps SO0
ARPU areas Airplanes connectivity | DL: 15 Mbps per user 10ms Up to 1000
Mobile broadband in vehicles (cars, trains) | 2000/ km? UL: 7.5 Mbps per user km/h
(500 active u Massive low- Low (typically 1-100 kbps) Seconds to hours on demand: 0-
trains, cost/long-range/low- 500 km/h
:'a;;“a"’e e power MTC
Broadband MTC See the requirements for the Broadband access in dense areas and 50+Mbps
Airplanes connectivity 80 per plane everywhere categories
60 airplanes - -
Massive low-cost/long-range/low-power Up to 200,00 Uhtra-low latency DL: 50 Mbps <ims Pedestrian
MTC UL: 25 Mbps
Broadband MTC Seetherequ| Resilience and traffic | DL: 0.1-1 Mbps Regular 0-120 km/h
and 50+Mbp surge UL: 0.1-1 Mbps communication: not
Ultra-low latency Not critical critical
Resilience and traffic surge 10,000/ km’ | Ultra-high reliability & | DL: From 50 kbps to 10 Mbps; 1ms on demand: 0-
Uttra-high reliability & Ultra-low latency” Not critical Ultra-low latency UL: From a few bps to 10 Mbps 500 km/h
(*) the reliability requirement for this Ultra-high availability | DL: 10 Mbps 10ms On demand, 0-
category is described in Section 4.4.5 & reliability UL: 10 Mbps 500 km/h
Ultra-high availability & reliability” Not critical Broadcast like DL: Up to 200 Mbps <100 ms on demand: 0-
(*) the reliability requirement for this services UL: Modest (e.g. 500 kbps) 500 km/h
category is described in Section 4.4.5 | |
Broadcast like services Not relevant | Not relevant l JS l. a b

http://www.mgclab.com/
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l1l. Use Case

|
0.4ms 0.6ms
P T e e e S e R O e R T e e
/ 0 lms 0.1ms % b=
= .125ms
i o~ (" o~ ) B =
I~ I~ O ~ Y\
Embedded -4 5GA A5G i > X N
Sensor Computing | Transmitter . Receiver ;
.......................................................................... f MEC |3
1ms |‘
‘\.“}\_ \‘\‘ /."} !
|. Virtualization : 3
e e S L Rt e e e e \ ) | lll
= ‘= . =N 0.125ms \,;H L /,f
i ” ,..\\ ’H\ Q \, —
-— - e, C Vi
: [ Embedded SGA ASG 25km .
§ Actuator Computing \ Receiver Transmitter |
0.1ms 0.1ms : 0.35ms
- . P aea———
30 Hz:33ms S5ms 102 ms 60 Hz: 16 ms b ms
Camera: 2 Display  Display:
%' frame - E?::t:; — Encoding — EEE:;‘:F D;;;(éfr —Decoding— ?;?ﬂ:ﬁ — pn?cess- — pixel
rate ing response
0-33ms 5ms 0.9ms <<1ms 100 ms <<1ms 0.3 ms 0-16ms 5ms 1ms

CAMERA

ENCODER

NETWORK

DECODER

DISPLAY

JS Lab
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l1l. Use Case

< Latency 112 Core ‘A 7| (Data Planel} Control Plane2]

- ins
- L1 cache reference: 1ns
mmm Branch mispredict: 3ns

- L2 cache reference: 4ns

EEEEEEEEE \utex lock/unlock: 17ns

N -
mmmmr————= 19088 5% Parerence: 4ns

10,000ns = 10ps = ®
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+* ONAP Operation Manager (OOM)
.  BSAXCZZHEE; ATeT X O ECOMP
« T 7(Docker)2} EH Y| E| A (Kubernetes) AF-2 Of0| A 2 A{H|A
- EE|AE/HE[EERE

ONAP Runtime environment
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Manager bt | ]
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% 5G Radio Access by ONAP — Network Architecture
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<» ONAP Operation Manager (OOM)= ¢l2t Ecomp Z&f| &3

o As a platform, ECOMP is a single logical unit that contains a number of loosely coupled
ECOMP Platform Decom pos 1T10nN | internal components that collaborate consistently via APIs. The behavior of the platform
. and its APIs are administered through a shared model (metadata instructions and policies).
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<« NFVIQ| 7+ A

Application

GuestOS e.g. Ubuntu,
RHEL, SUSE

Hypervisor e.q.
KVM, vSphere

HostOS" e.g. Ubuntu,
RHEL, SUSE

Server

Virtual Machine

=
=)

Application

Container

ﬂE

Server

Light HostOS e.g. Atomic,
Alpine, Core0O5S

Application

Application

 Light Guestos e.g. A
Atomic, Alpine, Core0s ~ Cleartinux

Light Hypervisor:
KVMvd + QEMU-lite

Hypervisor e.g.
KVM, vSphere

ClearLinux based
mini-OS

HostOS' e.g. Ubuntu,
RHEL, SUSE

Server Server

Container in VM Clear Container

Application

Light Hypervisor
e.g. KVM + ukvm

Light HostOS e.g.
Atomic, Alpine, CoreOSs

Server

Unikernel
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V. Case Study
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*»» Facebook
« 6-pack 2%|X| S0 Cligt LHE S7H(2015'E 2E)
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IV. Case Study

< O] Z(PayPal): 2015'd @ ZAEH 7|4t SDDC O|H

rIO

t2 gt

H

PayPal Declares It's 100% OpenStack Cloud

After a three-year migration, PayPal says it has implemented
its own OpenStack cloud for close to 100% of its operations,
making it one of the largest financial services OpenStack
clouds in production.

3/31/2015 , Charles Babcock, an editor-at-large for
InformationWeek

' PayPal
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V. Case Study
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Optical performance (Reach)
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< BigSwitch/2 ZAEH(OpenStack)2| 1+ EZ(Neutron)d-& (0l)

o BMEB}LE! Heat, LBaaS, WS, VM-to-VM Z 2/HX 71A|8}

& ZEjo|Yl 2L CE 9o stEg0] BUE

A £ 58T ier

kubernetes MESOSPHERE

~ BCF CONTAINER ORCH AGENT .
YE|sAE/BE B[O oH~E 0 | © LEE XS HX| & LAG / MLAG A2
= [[E| BCF ZE0]L: N x| g2 9fs zig| 0| L= ofjo] . HEOS =AM i i
S ouomgﬂ . - :-Ill_ﬂ/ﬂaéhzuj §| (Evijvgc;{ée;if;flp'“e’
° AM — =R S i
4 -
(o] | 35
- >/I 07| (SDN CONTROLLER) HESIZ 7tA| =t
BIG 22t E {28 2E Cg b
R - SDN BIO[E{ B 2|0l (82| 291]) N
Qpen Network Linux (ONL) 21t - AEO|H +=F ZHA|=t - AE[O]H O|F, vSwitch, VNIC...
SIO|EEtA A Q)

- AH 0|47t A A e 2| Ego|A
- OHIE/2O O|H T2 2A

T S T T SDN 71443} HlO|E{Z 2ol
£2| /7 cLoseal

.................................................................................. (ovs7d 28)

SWITCH LIGHT OS SWITCH LIGHT OS _ ..............
&! BCF Container Plugin
% E- E- - Chjuonetwork ZIEHIEHE + Single pane of Glass - E2|/7+4 291X
; : : - AHO|H S2{AH S H& JAZER
S
MESOSPHERE

JS Lab



V. Case Study

% Adara Networks - VMs in a Rack

NFV + SDN

* OpenFlow as the Service Chaining
Protocol

« Enterprise Network Functions
such as Firewall, WAN Optimization,
Load Balancer and QoS

- Traffic Classification using OpenFlow

- Service Chain is a list of input and
output ports (Virtual & Physical)
connecting VNFs

JS Lab
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Type A Store (2 Switches)

TLOC:
Ge0/3| Silver

TLOC: VPNO  TLOC:
Silver Gold

L3
Switch

Ge0/7.1000

Ge0/7.100

192, 168.U.16/3U0

Ge0/4

VPN 100

« Store-to-DC

* Routing Policies pre-
configured DC prefixes

* Hub-n-Spoke policy in
effect

* QoS policies for critical
traffic

 Performance Routing

« Store-to-Store

* BFD Tunnels
established for regional
stores

» Video traffic can be
routed directly from one
store to another without
having to hit DC

ZTP - Zero Touch Provisioning
(ZHIE HE51 TS On)
SD-WAN H&2
Full-mesh, scalable encryption
(MPLS, Internet, LTE 7|%t)

vEdge

MHAHE EEZX| Ed
Global VPN @4 22|

Me|gg 7|Htel 2t g
(app-aware)

oiZ2/AH 0] 214 (DPI)

Kiosk - 130 Guest WiFi- 201
(VLAN 30) (VLAN 101)
» Local NAT Exit for » Local NAT exit for
internet traffic Internet traffic
* Kiosk mgmt traffic still * OpenDNS for Guest
accessed via Stores WIiFi CF, etc
VPN + DHCP Server local for

Guest-WiFI VLAN

Type B/C Store

Voice — 121
(VLAN 21)

Store-to-VolIP provider

Groups of stores can be
enabled for direct
connectivity (any to
any)

PCI - 115
(VLAN 300)

« Store-to-DC

« Similar policies as store
traffic — but Tx can be
an independent VPN

« Additional security for
end-to-end
segmentation

* Map to PCI VRF in DC
core
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IV. Case Study

< HE| E2IRE A AEZ 0] : & TOSCA 7|2 GUI A{H| A (TOSCA HE
* = = — —— L._ L._
M8 QEAA Cloudify Of
) = Y
6 e Apps Status
;] lans > CRMe&
Cloudify &
TRt DUacss o “ode | Table Network & Security oN @ Compute & Storage oN @ Middleware @D Modules on @ Connections ON @ | 754 (efy25 minuts
Plans Events =
flow st d on Nod
e
&
Events Task failed on web host
at09:52:01 10-15-2013
Monitoril lic t faile ode
onitoring :flclg:szm Fa—‘wsd-zilj‘:; ¢
o i
Networks
Storage ’T
‘ ‘ PSE=RE ]
Schema | | Web Module | 1o T
- 1 9= = A
=
openstack_host:
derived_from: cl
properties: @:.mw | ke
Router

install_agent:

interfaces:
cloudify.interfaces. lifecycle:
create ! f
start: c

OO0

instance
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TOSCA: OASIS open standards consortium (Topology and Orchestration Specification for Cloud Applications)
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< HFETOSCA2H M @ EAA ‘ARIA
1. 2LAAEY0|MO| Tosca Z2ItY X| 22 2|8t python 210 E.B{ 2|
2. TOScA O Z2|# 01 M’ d S ¢let sbk
3. CLITools: LA A E 0| MZ ¢St ToscaA HIEE!

)Y CLOUDIFY
—

Uses ARIA for TOSCA orchestration

TOSCA Spec
Definition A A R
vy
P
390l |9t - Telco 222 E9]|
‘f’) OPEN-O End-to-End 27| A E 0] M
TOSCA Spec _
Implementation Uses ARIA for TOSCA orchestration

Use

Cases é ARIA Iy AR

& Models

3
AT&T2| ECOMP (Enhanced
:.: DNAP Control, Orchestration,

Management & Policy)
Uses ARIA for TOSCA orchestration

A ARIA

9 A ARIA Others}
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< TOSCA X 2| 1P’d (LEAEH 0f)

* TOSCA Simple Profile for Network Functions Virtualization (NFV) Version 1.0
Committee Specification Draft 03 (17 March 2016)
« EAJ}IOIM(TOSCA-Parser): Parser for TOSCA Simple Profile in YAML
—t .
« O|E#HH7|(Heat-Translator): An OpenStack project to map and translate non-Heat (e.g.
TOSCA) templates to Heat Orchestration Template (HOT)
e e )
I« Tacker isan OpenStack project for ‘l
https://github.com/openstack/heat- NEV Orchestration and VNF Management |
translator j using ETSIMANO Architecture 1
https://pypi.python.org/pypi/heat-translator ‘; Mitaka w/TOSCA-Parser _ ,I
* ) ) &
TOSCA Generate Heat S
Template Orchestration . . ® 0
or Template CRU
CSAR Validation (HOT) SIS
N4 . 2
1 tosca_definitions_version: tosca_simple_yaml_1_0
§ ":gﬁsecg:; heat__templgte_version: 2016-04-08
g: :’:i:’:;;,’;zg oreebAzplcaton EtIDS:; j qithUb'ct;ﬁm/ opersta(;k/ tosca-parser C{Aeﬁ%:f\g;q;s a yaml| file describing resources
i e o b OasED ttps: i. i i/t : d getti ters in input.
5. ::)abi";: :o_scila:l:ofnta?ner TOSCA YAML psS://pypl.python.org/pypl/tosca-parser paar;aizt::g: parameters in inpu
L occurrences: [ 0, UNBOUNDED ] . X
:g: (ci:’;‘):ll‘t:sg:y_templale: tsen/.lcet_lname.
12, node_templates: ype il
E hxe;t’é}::rnﬁ:vvona TOSCA resources:
. capal iities:. ) T b-1:
131 ’.’Z!’;.fe"ii'l‘;':"" il HOT YAML :;f)e: 0S::Nova::Server
i Pt st properties:
20. interfaces: — name: { get_param: service_name }
- Eommmee L netverk
Z ompzz:p:' scripts/stop.sh type: https:/git.it/network_template.yaml
26. port:

type: integer
value: { get_property: [ hello_world, app_endpoint, port ]}

properties:

JS Lab

CSAR (Cloud Service Archive)  TOSCA (Topology and Orchestration Specification for Cloud Applications)
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< SDN/NFV EZ&(www.sdnnfv.org)
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