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Challenge

The CRED problem is challenging because it is
an integer optimization that is known to be NP-
hard in general. Even existing approximate
algorithm fall short simply due to the
overwhelming size of the underlying decision
space, which involves CNJ non-binary
variables and N(C+1) binary variables. Here C
is the total number of chunks, J the total
number of jobs, and N the total number of
nodes.

by Tj, can vary from job to job. A job is completed
once all required chunks are processed and will
then exit the system.

For cloud right-sizing, we may not necessarily
use all available nodes to process these jobs.
Our goal is to minimize the total number of active
nodes needed to complete the jobs satisfying (1)
a deadline constraint dj for each job j, (2) a data
locality constraint that requires each job to be
only assigned to nodes hosting its required data
chunks, and (3) physical resource constraints on
each node, i.e., B and S.

and task throughput. Thus, the algorithm is
guaranteed to generate a feasible solution to the
CRED problem.

Multiple Deadlines:

Our idea to solve CRED with multiple, arbitrary
deadlines is to iteratively apply single deadline
algorithm to incrementally find chunk placement
and time-slot scheduling to meet each deadline
one-by-one. More precisely, after finding a solution
to meet deadlines d1, d2, ..., di, we fix the chunk
placement on existing nodes and optimize for the
next di+1 and minimize the number of new nodes.
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Effect of the ratio between d1 and d2 type of jobs to the number of nodes needed

Conclusion

We introduce an optimization framework, namely
CRED, for cloud right-sizing under deadline and
locality constraints. Algorithms are proposed to
solve CRED optimization, which minimizes the
number of nodes needed by jointly optimizing
task scheduling and data placement while the
jobs’ deadlines and data locality are met. The
algorithms  significantly outperform a first-fit
heuristic in terms of cloud-size




