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System ( Network & Service) Virtualisation

Service Virtualisation
— Virtualise Service components as Virtual Machines
— Service Computing Clouds

a>

Virtual Services

Network virtualization
— Virtualise both nodes and links

— Virtualise the entire network stack
Methods used today
— VPNSs: Only virtual links

— VLANSs: Only on Link Layer

— P2P Networks: Only on
Application Layer

Approach needed that overcomes these limitations
— Use System Virtualisation as underlying virtualisat

ion method
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Autonomic Internet

 Dynamic create self-managing virtual resource overl ay
— Span heterogeneous networks

— Support Self-*, service mobillity,
security, QoS, reliability

 Realized & managed through OSKMV planes
— Service Enablers Plane
— Orchestration Plane
— Knowledge Plane
— Management Plane
— Virtualization Plane
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System Virtualisation

 Virtual Machine Monitor (VM Monitor)
— Virtualises host resources
— Multiplexes Virtual Machines onto physical hardware
 Virtual Machine (VM)
— Provides virtual hardware to guest operating system
— Exists in an isolated environment
« Available management primitives
— Start / Pause / Resume / Stop VM
— Migrate VM
— Add / Remove hardware to VM

Real Machine

4
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Migration of Virtual Machines

— When: Triggered by changes in services and/or
network context, management systems

— Where: Monitoring
— How: Migration strategies

Migration

>

Real Machine Real Machine
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Virtualization Plane

Virtualization Plane

Physical Ressources

Physical Component

Available Ressources

 Virtualisation Plane has to manage physical resourc es

— Create and manage Virtual Networks (nodes + links),
map to Virtual Resources

— Provide monitoring information
 Virtual Component Programming Interface (vCPI)
— Create and modify Virtual Networks
— Provide unified access to monitoring and management
primitives
— Built using the XEN hypervisor

— Open Source version available online (visit http://  ist-
autoi.eu/) 3
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Service Enablers Plane

Functionality

* Functions for the automatic (re) deployment or acti vation
of new management services, protocols as well as
resource-facing and consumer-facing service.

 Programmatic enablers to allow code to be executed or
activated on the network entities and a safe and co  ntrolled
deployment of new services on demand.

Platform Components
e Autonomic Network Programming Interface (ANPI)

— Dedicated to service deployment (discover, download ,
run, tune, migrate, restore); provides dynamic serv Ices
(network services, application services...)

— Used by Service Platforms & Service Computing Cloud S
* Programmable Service activation framework (XINA) -
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Knowledge Plane

Functionality

e [nformation Model to enable Service-Oriented Resour ce
Orchestration supporting

— management of heterogeneous resources and services
by the collective understanding across resources an d
services

— translation of business goals between different
administrative domains.

 Model Based Translator (MBT) takes a configuration that is
compliant with the Autol Information Model XML Sche ma
and translate it to a set of device specific comman  ds
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Orchestration Plane

Functionality

Negotiates and regulates the interoperation of
heterogeneous domains

Enable federation of domains, negotiations among
autonomic management systems (the AMSSs)

Control of the cooperation of different autonomic c ontrol
loops, each having different goals

Initiate the bootstrap/closing down of AMSs , servi ces
components and virtual networks

Defines high-level goals to AMSs, orchestrating the
operation of the network

Controls the workflow of the interaction, creation and
destruction of AMSs
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Management Plane

Functionality
e Monitoring Virtual Networks
* Context & Information Service Platform (CISP)

— Distributed storage for virtual network information
context

— Developed as open source system

* Policy-based AMSs; Context-aware Policy Management
systems, which exercises the interactions between
Management & Knowledge Planes.

— Developed as open source systems

10

and
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Open Source Solutions

Service /
Enablers
Plane SP

Orchestration / DOCs \
Plane OP

* | Management
o Plane MP/

Knowledge
Plane KP

POLICY
SYSTEM

MBT

Virtualisation
Plane VP Virtualiser + Node Resource /EE/ Virtual Machine

{Transport/Connectivity } [ Forwarding }
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Testbed platforms and Experiments

V3 - Experimental testbed for located in London

12 hosts /80cores with a dedicated 10 Gbits/s
infrastructure

 Usage : Nodes reservation, image deployment, node
reboot, exclusive usage of reserved nodes
Grid5000 - Experimental testbed for located in France

» 10 sites geographically distributed in France linked by a
dedicated 10 Ghbits/s infrastructure

e 5000 processors

 Usage : Nodes reservation, image deployment, node
reboot, exclusive usage of reserved nodes

Experiments — Use cases
» Self-Configuration

* On-demand provisioning of Virtual Infrastructure

* On- demand provisioning of Service on Virtual Infrastructure
» Self-performance Management

12
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Results vs Experiments

Network: 22 VMs linked using 22 PM

N N

—

Network: 22 VMs linked using 11 PM

Network: 22 VMs linked using 11 PM

VN VN A

13
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100 Virtual Machines on Grid5000:

VMs and services deployment

* deployment of 100 VMs on
50 physical Machines.

e Snapshot shows
Information registered in
the Knowledge Plan.

* Using ANPI : deployment
of basic routing services
and personnalized
services

* [nteraction between the
KP/SP where all the ANPIs
are started and ready to
receive commands
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Summary and Conclusion

* In-Management (self-management) of Virtual Infrastru  cture for FlI
 Provisioning, self-configuration and self-adaptation

e Autonomic management & Automation of management
processes/ 5 planes based architecture

» Orchestration : federation, negotiation, coordination of closed
control loops

« Scalability and stability of Virtual Networks and it S management

* Open source solutions

*European — funded FP7 STREP project
e Duration: 2.5 Years ( finishing in June 2010)

« 10 Partners: Hitachi project coordinator, UCL technical ~ _ leader

. .
UNIVERSITAT POLITECNICA l
DE CATALUNYA
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