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1. Introduction

Network Function Virtualization (NFV) is a stfrong technology to support the
development of flexible and customizable virtual networks in mulfi-tenant
and multi-domain environment. Open issues still exist for architectural,
interoperability, design and implementation aspects.

The contributions of this paper consist in intfroducing Open Source MANO
OSM framework, present deeper knowledge about Virtual Network
Function (VNF) charms and primitives.

The objective of this deeper knowledge is accomplished with a proxy
charm experiment. Also, a bug fix for proxy charm is presented and other
capabilities and possible limitations in different contexts are going to be
examined and sorted out for the future works.

Towards this aim, this paper continues the authors work and develops new
functionalities along with the previous ones and integrates them in a
complex network topology using OSM. This work can help the developers
implementing NFV systems based on OSM
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[5 2. RELATED WORK-OSM ARCHITECTURE AND FUNCTIONS -

The goal of ETSI OSM (Open Source MANOQO) is the development of a
community-driven production-quality E2E Network Service Orchestrator (E2E
NSQO) for telco services, capable of modelling and automating real telco-
grade services, with all the infrinsic complexity of production environments

OSM'’s approach is:

-A well-known Information Model (IM), aligned with ETSI NFV, that is capable
of modelling and automating the full lifecycle of network services (NS)

- A unified northbound interface (NBI) which enables the full operation of
system and the Network Services and Network Slices under its control.
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3. VNF CONFIGURATIONS AND CONCEPTS, VNF PRIMITIVES

AND CHARMS

In order to fulfill the complete onboarding process, a VNF Package will be
produced and it will bé part of the OSM catalogue for its inclusion in a

Network Service. Theé onboarded VNF should aim to fulfil the lifecycle stages.

To accomplish the lifecycle stages, the resulting package includes all the

“Day0”), service initialization (a.k.a. “Day1”) and runtime operations (a.k.a.
“Day?2”) # see Figure

In Day@ stage, fhe VNF is instantiated and the management access is
established s@ that the VNF can be configured at a later stage

requiremenfs, instructions and elements which are: basic instantiation (a.k.a.

Day 0

g

Day 1

*  VNF deployment
* NS deployment

(complextopology)

VNF configuration

Neighbor configuratio

License activation
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*  Service provisioning
*  Business provisioning
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[5 3. VNF CONFIGURATIONS AND CONCEPTS, VNF PRIMITIVES % .4
AND CHARMS

« Juju is an open source modeling tool, composed of a controller, models, and
charms, for operating software in the cloud

« A charm is o collection of actions and hooks that encapsulate the operational
N application

Types of charms:
-Proxy- focus of this paper ( used for physical and virtualized network

[ \ ~
! Charm Operators
]

PNFs VNFs CNFs KNFs
Physical i | k Kubernetes
Network V"tua_' Networ Cloud-Native Function

Function Network

Function .
Function
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EXAMPLE

* Proxy charms cover day-1 and day-2 configuration

4. PROXY CHARM BUILD EXAMPLE IN OSM AND BUG FIX

«  Ag opposed to classical “Native charms”, Proxy charms run from outside the
pplicatfion. In particular, it runs within a model instantiated in a LXC container,
that configures the VNFs through their management interface.

= openstack.

Management

N

VNFs

J

other methods supported as well
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teps needed to build a proxy charm:

1. Sefting up acharming environment (sudo snap install charm --classic #

led in using shared OSM)

2. Create/a Proxy Charm Layer

already insta

gre cloud-init scripts

\

\, goep fo different infrastructures.
\'

fy parameters that may have to be provided at later stage

4. PROXY CHARM BUILD EXAMPLE IN OSM AND BUG FIX
EXAMPLE
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mgmtVM-eth0 mgmtVM-eth1

VNF: hackfest-simplecharm-vnf
VL: internal

VD!

U: mgmtvM

Image name- hackfest3-mgmt
- VM Flavor: 1 CPU, 1GB RAM, 10

GB disk

- Interfaces:

- mgmtVM-eth0: VIRTIO
- mgmtVM-eth1: VIRTIO

- Cloud init input

~

dataVVM-ethO dataVM-xe0

.

VDU: dataVM
- Image name: hackfest3-mgmt
- VM Flavor: 1 CPU, 1GB RAM, 10
GB disk
- Interfaces:
- dataVM-ethO: VIRTIO
- dataVM-xe0: VIRTIO

vnf-configuration:
- Juju
- Iinthal-config-primitive

- config-primitive
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AN 4.

from charmhelpers.core.hookenv import (

action_get,
action_fail,
action_set,
status_set,

)
from charms.reactive import

clear_flag,
set_flag,
when,
when_not,

13 dimport charms.sshproxy

16 @when( ' sshproxy.configured’)
17 @when_not( simple.installed")
18 def install simple_ proxy charm():

"""Post-install actions.

This function will run when two conditions are met:
1. The 'sshproxy.configured’' state is set
2. The 'simple.installed’ state is not set

This ensures that the workload status is set to active only when the SSH
proxy is properly configured.

set_flag( 'simple.installed’)
status_set('active’, 'Ready!”)

32 @when('actions.touch")
33 def touch():

err = '

try:
filename = action_get('filename")
cmd = ["touch {}'.format({filename)]
result, err = charms.sshproxy._run(cmd)

except:

action_fail( ' command failed:" + err)
else:

action_set({'output’: result})
finally:

clear_flag('actions.touch"®)
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PROXY CHARM BUILD EXAMPLE IN OSM AND BUG FIX -

EXAMPLE

During charm implementation some problems or bugs may occur. A common
one can appear when the proxy charm presented above has been added was ¢
day-1 stage at the ssh access.

The contribution of the paper has been to develop a python script in order to
ensure that the workload status is set to active only when SSH proxy is properly
configured.

The main principal is that charms would set their own workload status

The implemented script scope is to set the proxy charm'’s state to active so the
LCM knows it's ready to work only when SSH proxy is ok configured

As it can be seen in figure , the first part invokes the “reactive/simply.py” code,
then it sets active status when ssh is configured, then, the last step is to map the
action to the commands to be run

This script imports actions from charmHelpers, reactive and ssh.proxy,then creates
a function that mentains the workload status of the proxy charm when SSH is
configured
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5.Conclusions and future work

This paper continued the work from our previous one and got deeper
into the structure of a VNF and network service from descriptors creation
until management setup and instantiation

The chosen framework is OSM
The scope has been to get deeper into charms and work with them
Find , understand common bugs and issues and work for solutions

As future work, new experiments will be done in OSM and contact with
OSM community will be maintain in order to adjust different problems

Also for future work, with help of OSM and charms, scientific
contributions for how to test and monitor Quality of Service of network
services or service chains in network slicing is followed.
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