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AVAILABILITY CLAIMS

▸ Availability is typically 
included in SLAs 

▸ Cloud providers boast of 
unrealistic availability 
performances 

▸ Most claim to be able to 
provide 100% availability



AVAILABILITY MEASUREMENTS
▸ Availability is typically measured as the proportion of overall ON 

time 

▸ This definition provides a single figure for a specific observation 
interval and does not allow to draw any conclusion as to its 
statistical accuracy
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A BOOTSTRAP AVERAGING TECHNIQUE 

▸ We observe a single sequence  of operating periods and outages 

▸ From this sequence we generate a set of B sequences by 
sampling with replacement from the observed durations of 
operating periods and outages 

▸ Compute the availability (or any other performance metric) for 
each of these sequences 

▸ Compute the relevant statistics (e.g., average, standard deviation 
and confidence intervals) from the set of bootstrap-derived 
availability values



OUR DATASET
▸ We used data from Cloutage (cloutage.org) and the International 

Working Group on Cloud Computing Resiliency, which gather 
data from customers’ observations 

▸ The data collection considered 5 major cloud providers



AVAILABILITY: THE DISTRIBUTION



AVAILABILITY: CONFIDENCE INTERVALS

▸ A simple method to check for compliance with SLAs 

▸ Compute confidence intervals and check if committed values lies  
inside 

▸ Confidence intervals include 0.999 for just one operator 



NUMBER OF OUTAGES: THE BOXPLOT



NUMBER OF OUTAGES: THE DISTRIBUTION



NUMBER OF OUTAGES: CONFIDENCE INTERVALS



CONCLUSIONS

▸ Single sample measurements of the availability of a cloud 
storage service do not possess statistical accuracy 

▸ A bootstrap-based technique has been proposed to derive 
statistically sound estimates from a single measurement 

▸ The technique has been tested on a dataset concerning 5 major 
cloud providers 

▸ Its use allows to compute confidence intervals to be employed in 
SLA compliance assessment


