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Telco Challenges

Overview of OSM
Orchestration Business Cases
Welcome to the Hackfest

Hands on Time

© ETSI
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Open Source

NFV adoption is increasing MANO

More and more network functions
become available (virtual, containerised, etc.)

© ETSI 3



Open Source

Network Functions MANO

A network function is any network node
(virtualized or containerized) with well defined
interfaces and functions

External
interfaces

FLEXIBLE SCALING
™ External interfaces - Add more VMs as you grow

SIMPLER ADDITION OF NEW FEATURES
- Can be isolated in new VMs

© ETSI 4



Network Services

External
interfaces

R External interfaces

External
interfaces

© ETSI
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A network service is any network
node (virtualized or containerized)
consisting of interconnected VNFs




Network Functions in Telcos

Open Source

MANC

NEF NRF PCF UDM
Network Exposure Network Repository Policy Control Unified Data
Function Function Function Management
AUSF AMF SMF
Authentication Server Access and Management Session Management
Function Mobility Function Function
UE RAN J UPF

User Equipment

Radio Access Network |

|

User Plane Function

5G network functions

© ETSI

NEF, NRF, PCF, UDM,
AUSF, AMF and SMF in
this 5G architecture are

network functions




; ~ Open Source

# MANO

All of them have to be
deployed, managed and orchestrated

© ETSI 2019



; ~ Open Source

#MANO

Those network functions can be provided by multiple
vendors

© ETSI 2019



; ~ Open Source

#MANO

So, multiple vendors will provide multiple orchestrators

© ETSI 2019



Open Source

MANO

All of them need automated life-cycle
management of network services for Day-0 to
Day-N operations

© ETSI 2019



Open Source

ETSI NFV stack MANO

NFV Management and Orchestration

Management &
Orchestration
{(focus-on VNF/NS

Sl lifecycle)

Virtual Network

Functions

SRV N L STy S =

NEV
(NFV Infrastructure)

#—+ Execution reference points . |.... Other reference points  wefem Main NFV reference points

NFV Architecture defined in NFV002
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https://www.etsi.org/deliver/etsi_gs/nfv-ifa/001_099/002/02.01.01_60/gs_nfv-ifa002v020101p.pdf

OSM in the ETSI NFV Architecture

Open Source

MANC

NFV Management and Orchestration

OSS/BSS

Management &
Orchestration
(focus on VNF/NS

: VNFs lifecycle)
i Virtual Network Functions

NFVI ' Officially part of MANO,

but usually bundled with
(NFV Infrastructure) T\IFVI

(focus on VM lifecycle)

o—= Execution reference points ...|.... Other reference points = Main NFV reference points

© ETSI

We are here!

Open Source MANO
(OSM) comprised of

NFV Orchestrator and
VNF Manager blocks
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OSM in the picture..

Open Source

MANOC

NEF

Network Exposure
Function

NRF PCF UbM
Network Repository Policy Control Unified Data
Function Function Management

AUSF

Authentication Server

Function

AMF

Access and Management
Mobility Function

SMF

Session Management
Function

UE

User Equipment

RAN

Radio Access Network

UPF

User Plane Function

© ETSI
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MANC

Open Source MANO Simplifies
Telco Cloud Management...

© ETSI 15



Open Source

How can OSM help to Telco Deployments? MANO

Infrastructure Network function Network function Scaling and Business
Management On-boarding Management Continuity

AR

Ml

© ETSI 16



Open Source

Multiple types of Workloads, Single Engine MANO

All VMs - Virtualized network function All Containers - Cloud-native network function

Open Source

MANO

, _ VMs, Containers and Physical - Hybrid network function
All Bare Metal - Physical network function

© ETSI 17



Open Source

Multi- VIM support MANO

~
Open Source

MANOJ

4 N N O N

aWSA 3 E ‘ J o OPEN

openstack vmware . OMoO=

Public clouds Private clouds SDN Assist
DZ2ANG J \

© ETSI 18



Open Source

Multi-Cloud Orchestration is a reality MANO

DEPLOYMENTS:

- 5G NF #1 (x2 sites)
- 5G NF #2 (1 site)

PRIVATE TELCO

CLOUD
(TEST LAB)

Bl
openstack. By RKE 2

PRIVATE TELCO CLOUD
(PRODUCTION)

vmware
=

Integrated 7
ntegrate (-
OpenStack CloudVision
%\\ 5
r

Google Cloud

@ West

Europe
@ West Europe p

@ North Europe

© ETSI 19



Open Source

How this is possible? MANO

Parameterized topologies and dayl, day 2 operations

- 3 - r -

NF Package #1 | —o——7w7 NF Package #2 | -7 NF Package #2 | —————7
[_Parameter #2 | [ _Parameter #2 | ‘ [ _Parameter #2 |
| Paramgter #3 ] | Param_eter #3 | Ty | Paramgter #3 |

\1:/ | Paraméter #n | \1:/ | Paraméter #n | ( Paraméter #n |
u & )

aQ )

NS Package “A”

NS param. #1

NS param. #2
NS param. #3
G J

© ETSI 20




Open Source

Model-driven, portable and reusable VNF packages @ MANO

NS PACKAGES /  [IEoE
SLICE PACKAGES: [IISWEE Y yc )

NS PaCkage | NS param. #1 |

D—%—D |_Ns param. #2_| Upon instantiation, you just
[ Ns param. #3 | need to decide:

’ - The target VIM (or VIMs)

X o
DEPLOYED p%% Values for th((leP
Pargmeters o parameters
INSTANCES: S
addresses, keys, etc.)
Instance #1 9 4 Instance #2 Instance #3
based on NS t based on NS i based on NS

2
“p”»”n 4
‘~. / i
~_ = €2
= >

© ETSI 21
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Open Source

Juju drives Application Operations MANO

® Jujuis a universal service modelling system

® Able to use various substrates (machines and kubernetes) @ J UJ U

e Operations such as Install, update, configure, scale, integrate, and

actions

aws  gereet O @ MAAS @& B

Google Cloud

© ETSI 22



Open Source

Deploy your Network Service in 3 Steps... MANO

Network Service
VNF Package 1 Instance

(unique)

v.$ Open Source
MANG
VNF1 VNF2

(instantiation with
optional parameters)

1. Instantiate Network Services/Slices,
making VNFs manageable (“Day 0”)

2. Initialize VNFs so they provide the
expected service (“Day 1”)

: B LY vimware
—— vCloud
. . openstack.
3. Operate the service: monitoring, aws
reconfigurations and (closed-loop) 5 -

actions (“Day 2”)

23 © ETSI 23
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MANC

OSM Community and
Ecosystem




OSM community is really LARGE and DIVERSE, with B Gen Sire
150 members today, but always OPEN to new participants MANO

: telenor . 15 Global Service Providers

i —— ‘f" W SN =« Leading IT/Cloud players
G viocorron Bl BTQ TMoblle | * VNF providers
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OSM Ecosystem

Open Source

MANO

An NEC Company

MYcomos| .

The Assurance Cloud Company*

/\I Netcracker

. Os-M

Open Source

MANO

] gwhitenfv

VIMs

* -m
| HA. ELSAN |

© ETSI
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OSM commercial distributions

Charmed OSM CAN@NICAL

Sl

TeOSM TATA
TATA ELXSI

WhiteNFV

B) whitestack

Open Source

MANC


https://charmed-osm.com/
https://www.tataelxsi.com/news-and-events
https://whitestack.com/products/whitenfv/

Open Source

MANC

OSM Business Use Cases

B. Ramesh Ramanathan

TATA ELXS

© ETSI 28




Open Source

Agenda MANO

¢ Traditional Operator Business Models
® Drivers for Change — SDN & NFV

® (Open Source MANO and next Generation
Networks

e Future Business Model Use Cases
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MANC

Telecom Operator Woes



Open Source

Telecom Operator Woes MANO

Cheap Data and Voice

Mr. Kumar, CEO of Government
Telecom Operator Regulafions

© ETSI 31



Open Source

Customer Interests MANO

REALITY VIRTUAL

More than speed, the main difference between 4G and 5G is the fact that 5G is an application aware
network

© ETSI 32



Traditional Network Functions & the Challenges

Provider Network

Carrier

Customer Premises

= Fragmented, purpose-built hardware

= Physical install per appliance per site

o —

“ Encryption
Grade NAT

Firewall m

= Difficult upgrades

-

DNS
o | ﬁ Increased OPEX
' DPI
PE Router
R — y

Traditional LTE Network

CGNAT

Specialized Appliances / Purpose Build

Combination of Capacity & Functionality

© ETSI

" Internet \

Open Source

MANC

Large and complex infrastructure ,
continuously evolving

Vendor lock in ecosystem

Network functions are on Proprietary
Hardware

Rigid, inflexible systems for scale

Lacks deployment speed for go to
market of new services

Large investments on CAPEX and OPEX

33



Open Source

Traditional Networking & the Challenges MANO

/' Traditional Network
° e® Use of integrated Hardware & Software

* Data or forwarding Plane
@ * Control Plane
*  Management PLane

© ETSI 34



The Holy Grail = SDN & NFV

NFV — Network Function Virtualization

SDN — Software Defined Networking

© ETSI
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LIKE 1o INVEST
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L!esma-

Open Source

MANC
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Open Source

Magic of NFV — VNFs and CNFs MANO
From This... NFRunningna VM | To This...
Monolithic vertical integrated box Networking Functions as VMs
proprietary solutions using standard COTS solutions
Virtual CPE

q ) 1 Encryption I lDNS ‘ [ Firewall ’
DNS ) | Encryption

© ETSI 36




Advantages of NFV driven Telco Cloud

. " . " "
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® ® ®
Seamless deployment Easier upgrades of Reduction in CAPEX and
of new Network network function and OPEX due to usage of
Function and increased flexibility in deploying COTS hardware and
efficiency in terms of new services to open ease of maintenance of
configuring services, up new business value network functions.
monitoring and streams.

managing necessary
resources from the
platform for NFV
services.

© ETSI
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Interoperability of
network functions from
different vendors can
be handled with ease as
NFV provides standards
and definitions which
allows orchestrator to
model and to maintain
its lifecycle.

Open Source

MANC

®
Software centric
network enable large
scale collection of data
from multiple tap
points for data

correlation and
associated assurance.
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Open Source

SDN — Delivering a Programmable Network MANO

SDN: Separation of Control & Data Layer

,l\
AT [ ]
PN TR YN
T R NN
PR 7 1 \\ ‘\\\
A L \ S g X
- 1
4 1 \
< , 1

© ETSI

Features of SDN

Makes Networking & IP Routing
flexible

Decoupling Control & Data plane

Offloads brain to centralized
controller

Central view of Resources

Programmable Network,
Centrally Managed, Agile for any
Need

38
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MANC

Sounds great,
But hey, what’s the catch ??

* VNF’s, VM’s, virtualization ... so many moving parts !!
* So many vendors, versions, resource lifecycles
* So many services built using these resources

How to manage this ??

A coalition government 20
How torunit &

© ETSI
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Open Source MANO & Next
Gen Networks



Telco Cloud done right

5G TELCO CLOUD

VNF

VIRTUALIZATION

LAYER
VIRTUAL VIRTUAL
COMPUTE VIRTUAL STORAGE NETWORK

—

PHYSICAL
INFRASTRUCTURE

e v | =
a -k

CPUTE, STORAGE AND NETWORK

© ETSI

OSM Admin
¢ Portal

NFV MANAGEMENT &
ORCHESTRATION LAYER

& Open Source

MANO

byETSI

VNF CATALOG

VNF INSTANCES

NFVI RESOURCES

VIM

Open Source

MANC

41



Automated and Orchestrated Telco Cloud Solution

) O}

) St

Management and Orchestration
by OSM

@ ZERO TOUCH
AUTOMATION

g Open Source

MANO

byETSI

T

Control, data and signaling
plane

TELCO
CLOUD/Mobile
Services

SDN
Controller

ﬁ -—«e———»—y—«————»r
7
VNF

OpenStack K8S Distro

Hypervisor

COTS Hardware

Underlay Switches

Gateway Router

PNF

Multi-domain
hybrid services

© ETSI

Open Source

MANC
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Open Source MANO &
Business Use Case
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Operational Benefits
® Faster Time to Market

® Automated Life cycle management

® Better NPS

Business Benefits
Network Slicing
10T

Industry 4.0
Private 5G

Edge MEC Applications

© ETSI 44



Industry 4.0




Open Source

Software Defined Vehicles MANO




Open Source

Smart Energy MANO

© ETSI 47



Smart City ﬁA NO

—<PLEIEERRE | TR H

icle Charging

© ETSI 18
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Progression of Telco Clouds MANO
\ (Z Orchestrator
@ > Cloud
- NFV
Cloud SDN
2N [ %5 NFV
“,,\.‘..' SDN \ SDN

© ETSI 49
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ETSI OSM relation to Reference
Architectures

© ETSI 50



Open Source

OSM in ETSI NFV Architecture MANO

NFV Management and Orchestration

Os-Ma
NFV
e OSS/BSS i
H } Orchestrator
+ orvnim B B | 2B B-
— IFA0L5 | | IFAO23 ;Fgfggs IFA010 | | IFAO27 | |(MaANO
E ext. MANO (Perf. interop 3 3
EI\I/I 1 EM2 EM3 Ve-VInfm Service, VNF and {Infoimodl)) ¢o0 0 ints _I Func Rgmts) metrics) guidelines) SOL013 TSTO10
. i -0 - T Manager(s) Infrasufuc'mre & (API (API
= : Description © NFV Management and Orchestration common conformang
. VNF 1 VNF 2 VNF 3 IFAO16 aspects) | |testing)
E 4 9 — ? Papyrus Os-Ma-Nfvo
S i LVn-Nf 'y -+ Vi-Vnfm guidelines) 0SS/BSS f NFV Orchestrator (NFVO) — —— I_ — e o —
Virtual Virtual Virtual m \ o= -+ &= - % E: I
Computing Storage Network IFA017 = o - i iis - I s0L004 | | SOL007 I
; NE-Vi Virtualised Or-Vi AL, TV ..cicq [l| cotoios [l resourcedl]| nstances (VNFD& | |(NSD file
a g Modeling
Virtualisation Layer : Infrastructure | guidelines) EM . ke Pkg) | [structure) I
Vi-Ha [ Mana T | Ve-Vnfm- L
: & ger(s) i nfm-em \ .
Hardware resource: T } —_ I & m I
feeshe{ | Computing Storage Network t Service, VNF and J| FA014 || SOLOO1
Hardware Hardware Hardware - VNF _I Ve-Vnfm-wnf Manager Infrastructure << * (NS VS’\?FLSI(J('qu I
(VNFM) Description I templates) ey
o escriptors
e—e Execution reference points wwee Other reference points == Main NFV reference points NFV infrastroct (NFVI) §Vn B [ — . |
InTrastructure
Virtual Virtual Virtual T Vi-Wnfm - < B
Computing Storage Network IFA006
A Or-Vi
A - = \ I Nfl\ﬁ Virtualised |
I V|rtua||s.ahon fayer \ Infrastructure \
/ oVt | Manager B- B
......... Hardware Resources (VIM) IFAGOS S0L014
Computing Storage Network (VR mgmt
Hardware Hardware Ha rdware descriptor)
@—@ Execution reference points
m &_ —}— Main NFV reference points
| Other reference points
TST008 IFAC02 || | IFA003 | | IFA0O4 _ _
(NFVI IFA018 IFAOL9 || e e eharcie s "
metrics) Note that all NFV drafts are available in ETSI ISG NFV Open area i
After they are available via the Published standards Search engine

(Acceleration Technologies)
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OSM in ETSI MEC Architecture

Mx1

Operatipns support system (OSS)

CFS 7
portal '
Device Mfz ana
app . User v
app
LCM Mm9
proxy +
Other Mp3
MEC t
platform

Nf-Vn Mp2

EE Data plane
(VNF/PNF)

Mm1 - Os-Ma-nfvo
MEC application | Mv1
orchestrator + NFVO
(MEAO) \

¥

NFVI

J
Vi-Vnfm = Mm6

Virtualization infrastructure manager (VIM)

~——}—— NFVreference points

Mv1 —related to Os-Ma-nfvo

Mv2 —related to Ve-Vnfm-em

—f—— MEC reference points ~ =——f—— MEC-NFV reference points

Mv3 —related to Ve-Vnfm-vnf

© ETSI

MEC platform and MEC apps as NF for

OSM
NF LCM

OSM is here!!

* NF Onboarding
* NF Instantiation
* NF Operation

Potential

Open Source

MANC

Functionality in OSM
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Thank you

And...
Welcome to the Hackfest



Hackfest Environment

=

You

> =

#==> SSID: OSM_Hackfest

@ Password: WIFl4hackfest!

* Remote Desktop

-

OpenStack

Virtual Desktop
OSM

4/\>

/

Hub for Interoperability and Validation at ETSI

(HIVE)

\

Kubernetes

© ETSI

Open Source

MANC
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Open Source

Your Openstack Tenant MANO

2.168239.114 VNF
Instance

NextEPC

Instance

172.21.19. 6 osm-3 10.0.0.10

Instance

\
S

ad

Instance

198
1S
juawabeuew

@ET08TTZ LT
V2I0'6E2'89T'Z6T
¥2/0°2'891°26T
¥2/0°0'89T'261
¥2/0°0°0°0T
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Open Source

MANC

Hands On Time



Logging Into Remote Desktop

& Remote Desktop Connection -

;/ Remote Desktop
»¢ Connection

ctrl-alt-t - Launch a terminal

Open Source

MANC

General

Display |ocal Resources

Experience Advanced

Display configuration

.

Choose the size of your remote desktop. Drag the slider all the
way to the right to use the full screen.

' ‘ Large

Small

Full Screen

|:| Use all my monitors for the remote session

Colors

b

Choose the color depth of the remote session.

High Color (15 bit) v

Display the connection bar when | use the full screen

(« Hide Options

Connect Help

Microsoft Remote Desktop
B Microsoft Corporation

*&I777Y7 670

Productivity

Microsoft Remote Desktop [¢+]
Work from anywhere
Microsoft Corporation

% %% 4.6 « 90.7K Ratings

Free

3¢

2eRDP: A Remote Desktop
btocol Implementation

DP is a free implementation of the Remote Desktop Protocol (RDP),
led under the Apache license. Enjoy the freedom of using your software
ver you want, the way you want it, in a world where interoperability can
liberate your computing experience.

' #FreeRDP:matrix.org

ridged to matrix): #freerdp on ofic

© ETSI
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Logging Into OSM

firefox https://ui.osm

>

@
* Remote Desktop

=, SSID: OSM_Hackfest
‘=" Password: WIFI4hackfest!c

Activities ® Firefox Web Browser ¥ Oct 14 15:25
© Open Source MANO | Da: % = o
<« c QO @& https://ui.osm i =

Open Source

MANO

| 88 Dashboard

PROJECT

& Packages >

ADMIN

M Projects

Here is the new version 9.0.0.post78 of OSM! X

EVAERMEOEEEVEY = Projects (admin) ~ @ User (admin) ~

Failed Instances All Projects (2]

No Instances Available service
No Instances Available

admin (]

0

NS Instances VNF Instances SDN Controller

© ETSI

Username: admin
Password: hackfest

Open Source

MANC
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https://ui.osm

Taking a Look Around

Activities B Terminal » Oct 14 15:45

ubuntu@osm-89: ~
drwxr-xr-x 21 ubuntu ubuntu 4096 Oct 14 15:44 .
drwxr-xr-x 3 root root 4096 Oct 14 13:23 ..
“rW------- 1 ubuntu ubuntu 104 Oct 14 15:44 .Xauthority
~FWsssnsas 1 ubuntu ubuntu 1113 Oct 14 15:14 .bash history
-rw-r--r-- 1 ubuntu ubuntu 220 Feb 25 2020 .bash logout
-rw-r--r-- 1 ubuntu ubuntu 3862 Oct 14 13:51 .bashrc
drwx------ 6 ubuntu ubuntu 4096 Oct 14 15:15 .cache
drwx------ 7 ubuntu ubuntu 4096 Oct 14 13:52 .config
drwx------ 3 ubuntu ubuntu 4096 Oct 14 13:52 .gnupg
drwxr-x--- 3 ubuntu microk8s 4096 Oct 14 13:30 .kube
drwx------ 3 ubuntu ubuntu 4096 Oct 14 13:31 .local

drwxrwxr-x 2 ubuntu ubuntu 4096 Oct 14 13:33 .osm
drwxrwxrwt 2 ubuntu ubuntu 4096 Oct 14 15:13

Open Source

MANC

Openstack
Credentials

Kubernetes Config

Content for all
Sessions

-rw-r--r-- 1 ubuntu ubuntu 868 Oct 14 13:51 .profile

drwx------ 2 ubuntu ubuntu 4096 Oct 14 13:29 .ssh

-rw-r--r-- 1 ubuntu ubuntu 0 Oct 14 13:24 .sudo as admin successful
-TW-=-----~ 1 ubuntu ubuntu 913 Oct 14 15:19 .viminfo

-rw-r--r-- 1 ubuntu ubuntu 23341 Oct 14 15:41 .xorgxrdp.10.log
~-MW-~----=-- 1 ubuntu ubuntu 1977 Oct 14 13:52 .xsession-errors
drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 13:52 Desktop

drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 13:52 Documents

drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 13:52 Downloads

drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 13:52 Music

-rw-rw-r-- 1 ubuntu ubuntu 3102 Oct 14 04:43 OSM-ETSI-Release-key.gpg
drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 15:35 Pictures

drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 13:52 Public

drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 13:52 Templates

drwxr-xr-x 2 ubuntu ubuntu 4096 Oct 14 13:52 Videos

-rw-rw-r-- 1 ubuntu ubuntu 477 Oct 14 13:51 hackfest-89.rc
-rw-rw-r-- 1 ubuntu ubuntu 26647 Oct 14 13:51 install osm.log
-rwxrwxr-x 1 ubuntu ubuntu 10929 Jun 23 12:09 install_osm.sh
-rw-rw-r-- 1 ubuntu ubuntu 1871 Oct 14 13:51 kubeconfig.yaml
drwxrwxr-x 93 ubuntu ubuntu 4096 Oct 14 15:44 osm-packages
-rw-rw-r-- 1 ubuntu ubuntu 1245 Oct 14 13:51 pc-cacert.pem
drwx------ 8 ubuntu microk8s 4096 Oct 14 13:53 snap

drwx------ 1 ubuntu ubuntu 0 Oct 14 15:13 thinclient_drives
-rwxrwxr-x 1 ubuntu ubuntu 1686 Oct 14 13:24 vm-initial-setup.sh
-rwxrwxr-x 1 ubuntu ubuntu 2056 Oct 14 13:29 vm-install-osm.sh
-rwxrwxr-x 1 ubuntu ubuntu 1586 Oct 14 13:29 vm-microk8s-setup.sh

ubuntu@osm-89:~$ |J

© ETSI
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Open Source

Hands On MANO

cd osm-packages/Hackfest Demos/OSM-MR13/1.1-Welcome/

./1.Build Package.sh Ioomssrmmmmsmmmmm oo

Validating package my first _vnf
Validation OK

List of charms in the descriptor: {'my-first-charm'}
Adding File: my_ first_vnf

Package created: ./my first vnf.tar.gz
94d25154-5809-4838-8395-00aa2e5b6e8e
Validating package my first ns
Validation OK

List of charms in the descriptor: set()
Adding File: my_first_ns

Package created: ./my first ns.tar.gz
653dc522-bc8d-4a23-ae75-d41351024484

© ETSI 60



Activities ) Firefox Web Browser v Oct 14 16:03

© Open Source MANO | D= x | [ Firefox Privacy Notice — x  + - &= X Open Source

l
{
|
« C QO G https://ui.osm/packages/ns w7 @ = L M A N O

Here is the new version 9.0.0.post78 of OSM!

.  Open Source F A ) p .
] MA N 0 PRIV SRR VLE & Projects (admin) ~ @ User (admin) ~

B2 Dashboard =8 Dashboard > Projects > admin I
PROJECT
Compose a new NS
L e £
% NS Packages : X Just drag and drop files or click here to upload files
........................................................................................................................... :
VNF Pe Entries 10 3% E
NetSlic Name Identifier Version Designer Description Actions
44 Instances
653dc522
@ SDN Controller ) bc8d-4a23- A very simple network
my_first_ns " 1.0 Canonical : 4|5 | @
B VM Accous ae75- service that deploys 1 VM
= d4f351024484
% K8s
& OSM Repositories |
[ ]

WIM Accounts

ADMIN

M Projects
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Hands On MANO

./2.Launch_Network Service.sh
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Activities ) Firefox Web Browser ~ Oct 14 16:05

Open Source

MANC

© Open Source MANO | Da X | + ST T |

“« C O & https://ui.osm/instances/ns kg

Here is the new version 9.0.0.post78 of OSM! X

% Open Source

] M A N 0 VRIS KR YL] & Projects (admin) ~ @ User (admin) ~

PROJECT
NS Instances <4 New NS
Packages
L
init @ running / configured € failed »¢ scaling Entries 10 # E

Instances

Nsd Operational Detailed t
NS Instances Name “ Identifier Config Status Actions

name Status Status
VNF Ins Selec $ Selec $

PDU Ins

NetSI nces my_fir

=

my_fir

Operational
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Activities ) Firefox Web Browser ~ Oct 14 16:06

Open Source

© Open Source MANO | Da X I3 Login - OpenStack Dasht X | + = o g MAN O

& C QO & o https://dashboard.pcl.canonical.com/auth/login/?next=/ kg & =

ubuntu® OpenStack Dashboard

Password: hackfest

Log in

~

Domain

~ e

admin_domain

User Name

hackfest-1

Password

000000600 @
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Activities ¥ Firefox Web Browser v Oct 14 16:09

Open Source

OOpenSourceMANOlDe X Elnstances—OpenStack[ X <+ P x f M A N O
S |

<« - C O a https://dashboard.pcl.canonical.com/project/instances/ 80% ¥ & =
UbUﬂtUO admin_domain « hackfest-1 v & hackfest-1
Project -
Project = Compute
APl Access N
compue -~ |NStances
Overview
Instances Instance ID =+ Filter & Launch Instance {
|
I c
i Displaying 4 items ‘
Key Pairs k
Instance Image Ke Availabllit Power
m) 9€ |p Address Flavor y Status Y Task Age Actic
Name Name Pair Zone State |
Server Groups |
firs
Volumes my_first_
ns-my_fir ubunt ey, |
Network v 0O stvnfm u20.0 10.0.0.177 \,,-wa 'l fiv Active hackfest None Running 5 minutes fi’&'ﬂj
/nfl-1-
y_first vn 4 ‘
Orchestration % 0
DNS ’ vyos- osm-ext
, ) vyos-pnf- 1.1.7-c 172.21.19.101 ) _ ) 2 hours, R
Object Store £ 8 . ) mlsmall - Active hackfest None Running Crea
router loudini private 1 minute
Identity v t 192.168.239.250
auto-s
ync/ub
untu-f
Deat 2 management '
0048 60 0910 2 hours
O osm-1 md64- o .xt ml.xlarge hackfest Active hackfest None Running 0 t'e Creay
Eeiins ‘1’;? 2‘; 19.1 i
20221 R
010-di
skl.im
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Congratulations!

./3.Get _IP Address.sh

Open Source

MANC

Activities

Terminal ~

Oct 14 18:28

Your VNF is reachable at 10.0.0.169
To log in, use
ssh ubuntu@10.0.0.169

© ETSI

|

Welcome to Ubuntu 20.04.5 LTS (GNU/Linux 5.4.0-128-generic x86 64)

ubuntu@my-first-ns-my-first-vnf-my-first-vnf-0:... @—Q = = o x

* Documentation:
* Management:
* Support:

https://help.ubuntu.com
https://landscape.canonical.com
https://ubuntu.com/advantage

System information as of Fri Oct 14 18:17:41 UTC 2022

System load: 0.0 Processes: 107

Usage of /: 19.0% of 9.51GB Users logged in: 1

Memory usage: 25% IPv4 address for ens3: 10.0.0.169
Swap usage: 0%

0® updates can be applied immediately.

Last login: Fri Oct 14 18:10:51 2022 from 10.0.0.10
ubuntu@my-first-ns-my-first-vnf-my-first-vnf-0:~$
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Run Some Actions

./4.Run_Actions.sh

osm
osm

osm
osm

osm

ns-action
ns-action

ns-action
ns-action

ns-action

my_ first_ns
my_ first_ns

my first _ns
my first _ns

my first ns

--wait
--wait

--wait
--wait

--wait

--vnf_name
--vnf_name

--vnf_name
--vnf_name

--vnf_name

Open Source

MANC

my first_vnf --action_name reboot
my first_vnf --action_name cancel-reboot

Log into your VNF vm, then try
traceroute google.com

my first _vnf --action_name add-package --params '{package: traceroute}’
my first _vnf --action_name remove-package --params '{package: traceroute}

my first vnf --action _name update-system
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Let’s Edit Some Code

J Visual Studio Code ~ Oct 14 18:43

Activities

./5.Edit Code.sh

® charm.py - Visual Studio Code

File Edit Selection View Go Run Terminal Help

) Restricted Mode is intended for safe code browsing. Trust this window to enable all features. Manage Learn More

@) Restricted Mode

®O0AS

self. stored.started False
self.unit.status = self. get current status()

on config changed(self, ):
self.unit.status = self. get current status()

on update status(self, ):
self.unit.status = self. get current status()

add package(self, event):

self.unit.status = MaintenanceStatus(

install apt(packages=event.params|"package
update=True, progress=self)

status = self. get current stat
announce(self, event):
self.unit.status = self. get current status()

cancel reboot(self, ):
self.unit.status = MaintenanceStatus("Cancelling
shell("

reboot(self, ):
self.unit.status = MaintenanceStatus("Re
shell(" -r +1")
_remove package(self, event):
self.unit.status = MaintenanceStatus("Re

© ETSI
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LF

{s¢ Python
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Open Source

Upload New Version MANO

./6.Change Package.sh

Validating package my_first_vnf

Validation OK

List of charms in the descriptor: {'my-first-charm'}
Adding File: my_first_vnf

Package created: ./my first vnf.tar.gz

./my_first _vnf.tar.gz

Updated
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Open Source

Deploy the New Software MANO

./7 .Update NS.sh

detailed-status: Done
479d1336-ba29-4378-9a3d-f4ce6f92c866
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Say “Hi” To Yourself

./8.Run_Actions.sh

osm ns-action --vnf_name my first vnf --action_name announce --params "{message: hi}" my first_ns

[  ubuntu@my-first-ns-my-first-vnf-my-first-vnf-0:... @ Q = = o X
System load: 0.0 Processes: 113

Usage of /: 19.0% of 9.51GB Users logged in: 1

Memory usage: 26% IPv4 address for ens3: 10.0.0.169
Swap usage: 0%

0® updates can be applied immediately.
Last login: Fri Oct 14 18:53:09 2022 from 10.0.0.10

Broadcast message from ubuntu@my-first-ns-my-first-vnf-my-first-vnf-
0 (pts/2) (

hi I

© ETSI
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Cleanup Time

./9.Remove NS.sh

osm ns-delete my first ns

e VM Removed from Openstack
® Resources freed
e No longer showing in Instances

© ETSI
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MANC

Community installer

wget
https://osm-download.etsi.org/ftp/osm-12.0-twelve/install osm.sh
chmod +x install osm.sh

./install osm.sh

Charmed installer

wget
https://osm-download.etsi.org/ftp/osm-12.0-twelve/install osm.sh
chmod +x install osm.sh

./install osm.sh --charmed
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=N

OPEN

ETSI members, non-members,

<)

individual developers and users.

Learn how to join

© ETSI


https://osm.etsi.org/about/how-to-join
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https://twitter.com/OpenSourceMANO
https://www.linkedin.com/company/open-source-mano
https://www.youtube.com/c/OpenSourceMANO

Open Source

Thank You!



