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Abstract :
In many scientific domains, e.g., bio-science [1], complex experiments typically require many processing
or analysis steps over huge quantities of data. They can be represented as scientific workflows (SWfs),
which facilitate the modeling, management and execution of computational activities linked by data dependencies. As the size of the data processed and the complexity of the computation keep increasing,
these SWfs become data-intensive [1], thus requiring execution in a high-performance distributed and
parallel environment, e.g. a large-scale virtual cluster in the cloud [2].
It is common for workflow users to reuse other workflows or data generated by other workflows.
Reusing and re-purposing workflows allow for the user to develop new analyses faster [3]. Furthermore,
a user may need to execute a workflow many times with different sets of parameters and input data to
analyze the impact of some experimental step, represented as a workflow fragment, i.e. a subset of the
workflow activities and dependencies. In both cases, some fragments of the workflow will be executed
many times, which can be highly resource consuming and unnecessary long. Workflow re-execution
can be avoided by storing the intermediate results of these workflow fragments and reuse them in later
executions.
In a single user perspective, the reuse of the previous results can be done by storing the relevant
outputs of intermediate activities (intermediate data) within the workflow. This requires the user to
manually manage the caching of the results that she wants to reuse, which can be difficult as she needs
to be aware of the data size, execution time of each task, i.e. the instantiation of an activity during the
execution of a workflow, or other factors that could allow deciding which data is the best to store.
The solution proposed is an adaptive caching solution for efficient execution of data-intensive SWfs
in the cloud [4]. By adapting to the variations in tasks’ execution times, our solution can maximize
the reuse of intermediate data produced by SWfs from multiple users. Our solution is based on a new
SWfMS architecture that automatically manages the storage and reuse of intermediate data.
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