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We discuss the role of uncertainty in the resource/service provisioning, investment, operational cost, programming models, etc. that have not yet been adequately addressed in the
scientific literature.

Clouds differ from previous computing environments in the way that they introduce a continuous
uncertainty into the computational process. The uncertainty becomes the main hassle of cloud computing bringing additional challenges to both end-users and resource providers. It requires to waive habitual computing paradigms, adapt current computing models, and design novel resource management
strategies to handle uncertainty in an effective way [1].
In spite of extensive research of uncertainty issues in computational biology, decision making in
economics, etc. a study of uncertainty for cloud computing is limited. Most of works examine uncertainty phenomena in users’ perceptions of the qualities, intentions and actions of providers, privacy,
security and availability [2].
We discuss several major sources of uncertainty in clouds: dynamic elasticity, dynamic performance changing, virtualization, loosely coupling application to the infrastructure, among many others.
A workload in such an environment is not predictable and can be changed dramatically. It is impossible to get exact knowledge about the system. Parameters such as an effective processor speed, number
of available processors, and actual bandwidth are changing over the time. Elastic escalation process
has a higher repercussion on the QoS, but adds another factor of uncertainty.
Providers might not know the quantity of data and computation required by users. For example,
every time when a user requires a status of his e-mail or bank account, it could generate different
amount of data and take different time for delivering. A pool of virtualized, dynamically scalable
computing resources, storages, software, and services add a new dimension to the problem. The manner in which the service provisioning can be done depends not only on the service property and needed
resources, but also users that share resources at the same time, in contrast to dedicated resources governed by a queuing system [3, 4, 5, 6].
We also discuss a CA-DAG application model for cloud computing applications [7]. This communication-aware model allows making separate resource allocation decisions, assigning processors to
handle computing jobs, and network resources for data transmissions. We discuss the benefits, weaknesses, and performance characteristics of such a model and resource allocation strategies in presence
of uncertainty due to dynamic behavior of the execution context, job mix workloads, or uncertainty of
the workflow properties.
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