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System Virtualization 

Hypervisor

• One to multiple OSes on a physical node thanks to a hypervisor 
(an operating system of OSes)

Virtual Machines (VMs)

Physical Machine (PM)

Virtual Machine Monitor

“A virtual machine (VM) provides a faithful implementation
of a physical processor’s hardware running in a protected
and isolated environment.
Virtual machines are created by a software layer called
the virtual machine monitor (VMM) that runs as a
privileged task on a physical processor.”
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Context
‣ Efficient use of resources in data centers
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⇒ Resources may not be fully used 3
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Hypervisor

Virtual Machines

Physical Machine

Physical Machines

Case 2: Dynamic Consolidation

⇒ Schedule VMs according to their effective usage

lundi 11 février 13



 

Context
‣ Efficient use of resources data centers

4

Hypervisor

Virtual Machines

Physical Machine

Physical Machines

Case 2: Dynamic Consolidation

⇒ Schedule VMs according to their effective usage

lundi 11 février 13



 

Context
‣ Efficient use of resources data centers

4

Hypervisor

Virtual Machines

Physical Machine

Physical Machines

Case 2: Dynamic Consolidation

⇒ Schedule VMs according to their effective usage

lundi 11 février 13



 

Context
‣ Efficient use of resources data centers

4

HypervisorHypervisor

Virtual Machines

Physical Machine

Physical Machines

Case 2: Dynamic Consolidation

⇒ Schedule VMs according to their effective usage

lundi 11 février 13



 

Context
‣ Efficient use of resources data centers

4

HypervisorHypervisor

Virtual Machines

Physical Machine

Physical Machines

Case 2: Dynamic Consolidation

⇒ Schedule VMs according to their effective usage

lundi 11 février 13



 

Context
‣ Efficient use of resources data centers

4

Hypervisor

Virtual Machines

Physical Machine

Physical Machines

Case 2: Dynamic Consolidation

⇒ Schedule VMs according to their effective usage

lundi 11 février 13



 

First solutions...
‣ Centralized approaches
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1. Collecte des
informations

2. Prise de 
décision

3. Application de
la décision

Pé
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1. Resource Monitoring

2. Computing a viable scheduling3. Applying reconfiguration actions

Time
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First solutions...
‣ Centralized approaches
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⇒ Scalability/Reactivity concerns
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Proposal overview

‣ Main characteristics

‣ Event driven

‣ Peer to peer, no service node

‣ Local interactions between nodes
‣ Monitoring

‣ Scheduling

6
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DVMS Algorithm
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DVMS Algorithm: Shortcuts
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Pros
‣ Reactivity/scalability

‣ Scheduling started when an event is generated

‣ Few nodes considered for scheduling

⇒ much faster computation

‣ Resources are partitioned in time and space

‣ Several events can be processed simultaneously and 
independently

‣ First validation: SimGrid 100K VMs/10K PMs

‣ Second validation: ‘’in vivo’’ experiments ? 

14
lundi 11 février 13



 

Large Scale Mamangent of VMs
‣ Investigating VM concerns implies to ...

Deploy the template
Configure/Start each instance
Control the execution

... before conducting experiments

‣ Performing such a task on  

‣ Few VMs on one node 

‣ Hundred of  VMs on one site

‣ Thousands of  VMs on distinct sites

Designing/Implementing tools to make the study and the 
investigation of virtualization concerns at large scale easier

⇒
15

KaVLAN Kadeploy
Virtual 
instances

G5k-
subnets

Run

Reserve

Physical 
nodes

Deploy

Boot

OAR

Reserve 
subnets

IP address
assignment

Reserve 
VLAN

KaVLAN

Reboot 
inside
VLAN
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Experiments with Flauncher

16

‣ DVMS prototype

‣ Language: Java

‣ Events activated: node overload

‣ Comparison between Entropy and DVMS

‣ Several non-viable configurations generated

‣ VMs started with Flauncher

‣ How Entropy and DVMS solve problems for each 
configuration?
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Lessons learnt
‣ Nodes not correctly deployed

‣ Redeploy, katapult

‣ Nodes that did not reboot correctly

‣ Kareboot

‣ Routing communications between sites

‣ KaVLAN

‣ Communications with more than 1024 machines

‣ Increase the size of ARP table

‣ Migration errors with libvirt

‣ Ensure that each node has a unique id

‣ ...
19
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Conclusion

‣ Flauncher, a set of scripts

‣ To create, stress and migrate a huge number of VMs 
distributed on several sites of Grid‘5000 
(10K VMs so far throughout 5 sites)

‣ That can be leveraged to study virtualization and live 
migration in large scale infrastructures (presented during 
the Grid‘5000 winter school in Nantes,  Dec 2012, 
[RR-8026])

‣ Next

‣  Extension to execute advanced  workflows 
(stress VMs, migrations, ...)

‣ Collect./Analyze/Run real traces from cloud providers

20
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Conclusion

‣ DVMS

‣ A distributed solution to schedule VMs dynamically in large 
scale infrastructures

‣ [VHPC 2011], [CCPE 2012] and an ongoing submission.

‣ Next

‣ Mid term,  resiliency aspects 
(‘’Robustness of Large System of High Churn’’ challenge)

‣ Long term, a building block of a proposal aiming at designing 
a P2P like Cloud OS (a co-supervised Phd between 
AVALON and ASCOLA)
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Tutorials

‣ Flauncher

‣ https://www.grid5000.fr/mediawiki/index.php/
Booting_and_Using_Virtual_Machines_on_Grid'5000

‣ DVMS

‣ http://www.emn.fr/z-info/ascola/doku.php?
id=internet:members:fquesnel:deploysimulatorg5kv3
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Thank you
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