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Introduction

• Cloud Computing  it’s a term used in the 
commercial field, below which promotes a 
range of applications and new services

• It offers a large-scale distributed system 
which offers:

• Software-as-a-Service (SaaS)
• Platform-as-a-Service (PaaS) 
• Infrastructure-as-a-Service (IaaS)
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Virtual Machine consolidation in 
Cloud Computing

• Complex management infrastructures 
because of the complexity introduced by 
modern data centers. 

• Exploatation of virtualization technologies 
to support Virtual Machine consolidation.

• Introduce and implement proper 
placement functions in charge of detailing 
the real Virtual Machine-to-server 
mappings. 
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Management issues

• A placement function must face and 
address two main refinement directions: 

• 1) an objective function, to rate how good 
a Virtual Machine placement solution is

• 2) resource constraints, to avoid too 
aggressive and impossible Virtual Machine 
consolidation solutions.
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The objective function

• Functions capable of increasing their economic 
revenues:

• cut more of the operational costs of the data 
centers

• reducing power consumption
• increase the number of customers, by increasing 

the aggregate number of Virtual Machines in the 
data center.

• Reduce the number of powered-on servers, 
usually achieved by increasing Virtual Machine 
consolidation ratio
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Resource constraints

• Additional and more complex constraints 
associated with the data center as a whole 
may also be required. For instance, power 
consumption. 

• The real bandwidth available between two 
physical hosts; this can lead to link 
saturations into the network.
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Other connections

• Cloud power efficiency is an important 
topic
for both environmental and economic 
issues.

• Reduce the number of powered on servers 
for the sake of power consumption 
reduction. 

• Optimize runtime performance for CPU.
• Optimize memory demands
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Cloud management 
infrastructure - Logical 

architecture
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Power consumption

• Power efficiency in modern data centers is 
important for two main reasons: 
environmental and economic perspectives.

• Cloud management infrastructure needs 
access to both load and power 
consumption indicators.

• Cloud management infrastructures use 
dynamically scaling CPU frequency.
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CPU and memory of the host

• Virtual Machines collocated on the same 
physical host share both CPU and memory 
resources. 

• Cloud management infrastructure is in charge 
of reconfiguring hypervisors, mainly to avoid 
Virtual Machines proposing more 
computational load than allowed. 

• Pack as many Virtual Machines as possible 
on the same physical host, while avoiding 
resource shortage. 
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Data center network

• Virtual LANs (VLANs) are usually adopted 
for security reasons, network paths and 
switching elements are the same and 
traffic demands belonging to different 
Cloud customers interfere among them, 
thus possibly resulting in reduced service 
performance. 

• Bandwidth and latency are two 
fundamental attributes, with extremely 
different weights depending on the actual 
service provisioned. 
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Virtual Machine instantiation in 
OpenStack
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Conclusions
• Virtual Machine consolidation introduces novel 

challenges that have to be considered by the 
Cloud management infrastructure.

• Colocating Virtual Machines on the same 
physical server is always convenient in terms of 
power savings, it can lead to performance side-
effects that, as presented above, strictly depend 
on the type of run services.
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