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Abstract

Data backups to the cloud are known to be power intensive processes both in terms of energy consumption
as well as infrastructural resources. The Quality of Service (QoS) of data backup processes is determined by
measures such as the amount of time data packets have to wait for backup, number of connections established
to the cloud and power consumption. These measures are found to be sensitive to small changes in process
parameters. Therefore, computing QoS measures numerically and accurately is of crucial importance to
provide high QoS.

In our previous work, we modeled data backup processes using a general batch service queueing model
with vacations. We also showed that this model is a natural way of modeling a wide range of exhaustive
data backup processes. The backup process parameters immediately translate to modeling parameters and
the performance measures of the queueing model are used to compute the QoS measures of the backup
process. The most critical performance measure of this model is the maximum age of data. It is defined
as the time spent by the first packet in a data backup cycle waiting for the backup service to restart. A
higher maximum age of data results in higher probability of data loss. Therefore, keeping this measure as
low as possible is critical to provide high QoS. Previously, we were able to compute only the first moment
of this measure. However, now we have formulated a way to compute its complete distribution. Therefore,
we are able to calculate, for instance, the variance of the maximum age of data and the probability that the
maximum age of data exceeds a given threshold. Moreover, it assists us in the selection of optimal model
parameters to obtain a guaranteed QoS level.
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