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Abstract:

As a major type of cloud service, Infrastructure-as-a-Service (IaaS) cloud offers abundant, reliable, and 
elastic computing resource provisioning, which has been remarkably revolutionizing the way of enabling 
dynamic network services. These benefits are attracting more and more Application Service Providers (ASPs) 
to launch their applications in clouds without building their owned IT infrastructure. While the IaaS cloud 
delivers the agility and scalability required for speedy innovation, costs can soar if not managed properly. It is 
a problem of fundamental importance how the ASPs should acquire VMs over time from clouds, in order to 
minimize the resource cost while meeting the customer demand. Cloud vendors usually offer multiple pricing 
options that allow the flexibility to optimize costs. Simply operating the entire workload with only one pricing 
option can be highly cost-ineffective. 

I thi t lk k t i t t ll il bl i i h d d i ff ti li l ith f thIn this talk, we seek to integrate all available pricing schemes and design effective online algorithms for the 
long-term operation of ASPs. We formulate the long-time-averaged VM cost minimization problem of an ASP 
with time-varying and delay-tolerant demand in a stochastic optimization model. An efficient online VM 
purchasing algorithm is designed to guide the VM purchasing decisions based on the Lyapunov optimization 
t h i I t k t t ith i ti h th d l ith d t i itechnique. In stark contrast with existing research, the proposed algorithm does not require any prior 
knowledge or assume any distribution of the workload, and enables an ASP to acquire an efficient mix of 
reserved, on-demand and spot instances. Through rigorous analysis, we show that one ASP, by carrying 
out our dynamic algorithm, can achieve a time-averaged VM cost arbitrarily close to the offline optimum. 
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