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Abstract 
Cloud infrastructures host different kinds of applications belonging to clients with different levels  of  service  

agreements.  Their  execution  is  supported  by  high  language  virtual machines  and  system-level  virtual  

machines  (VMs).  Aiming  to  maximize  revenue,  by minimizing the operational expenditure, cloud providers 

often consolidate several VMs in a single  server.  This  is  particularly  useful  also  for  the  emergent  

distributed  clouds  where physical resources, at each node, are not so abundant. However, this technique can lead to 

overcommitment of resources, and to undesirable performance degradation, if carried out in a non-informed way. 

 

Our recent work proposes new  allocation  mechanisms  for  the  VMs  used  by  Platform-as-a-Service  (PaaS)  

and  Infrastructure-as-a-Service  (IaaS)  clouds,  and  how  these  mechanisms are  to  be  controlled.  They  

are  driven  by  classic  economic  notions  such  as  yield,  which expresses the return the provider has in 

applying a given resource allocation to the tenants' workload,  and  utility  functions,  a  relation  of  clients'  

perceived  usefulness  to  a  given allocation. 

 

For PaaS providers, a Java VM was extended with an integrated resource management API, heap resizing policies for  

yield maximization and concurrent  checkpoint for migration of the execution state. Overall, these new mechanisms 

impose small penalties, measured in the execution of typical benchmarks, while allowing the use of 

application-tailored policies. 

 

At the IaaS level, we present a novel cost model and new scheduling algorithms for system-level   VMs,   along   

with   their   implementation   in   a   state-of-the-art   cloud  simulation framework.  Simulations  with  

synthetic  and  real-world  traces,  show  that  the  utility-based scheduling  allows  more  VMs  to  be  

allocated,  thus  allowing  extra  revenue  per  resource allocated,  and  shorter  waiting  times  for  clients,  

when  comparing  with  a  utility-oblivious redistribution of resources. 

 

Scheduling algorithms are also extended to take into account energy efficiency. For this assessment the typical data 

center topologies are compared against community networks and community cloud scenarios, which are backed by 

peer-to-peer architectures. 
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