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Abstract

Data-intensive flows are increasingly encountered in various settings, includ-
ing business intelligence and scientific scenarios. At the same time, flow tech-
nology is evolving. Instead of resorting to monolithic solutions, current ap-
proaches tend to employ multiple execution engines, such as Hadoop clusters,
traditional DBMSs, and stand-alone tools. We target the problem of allo-
cating flow activities to specific heterogeneous and interdependent execution
engines while minimizing the flow execution cost. To date, the state-of-the-
art is limited to simple heuristics. Although the problem is intractable, we
propose practical anytime solutions that are capable of outperforming those
simple heuristics and yielding allocation plans in seconds even when optimiz-
ing large flows on ordinary machines. Moreover, we prove the NP-hardness of
the problem in the generic case and we propose an exact polynomial solution
for a specific form of flows, namely, linear flows. We thoroughly evaluate
our solutions in both real-world and flows synthetic, and the results show
the superiority of our solutions. Especially in real-world scenarios, we can
decrease execution time up to more than 3 times.
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