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Hummingbird: Predicting Best
Configurations for Genomics Cloud
Computing

Stanford researchers developed a framework called 'Hummingbird' that predicts the
cheapest, fastest and most efficient configurations to execute genomics pipelines on
the cloud. Genomics researchers frequently do not know which cloud configuration is
best to execute a pipeline, and thereby select a more expensive cloud tier than
needed. Hummingbird provides three recommended pipeline configurations prior to
running to assist the user in saving time and money:

Cheapest: the least expensive configuration over the three categories and
then selects the instance type (number of Virtual Central Processing Uintss)
with the lowest cost.
Fastest: the fastest configuration over the three categories and then selects
the instance type with least execution time.
Fast and Cheap: the highest normalized speedup, i.e., the instance which
scaled best, and then selects the instance type with the lowest cost.

Hummingbird formulates the configuration prediction via Downsampling, the
Memory Profiler, and the Prediction Model. Downsampling reduces the time
required for the training phase prior to prediction. By reducing the size of the input
files, Hummingbird can execute a genomics pipeline more quickly, thus decreasing
the cost of training within the prediction framework. The Memory Profiler
eliminates failures of the entire pipeline or any of its individual stages due to
selection of inadequate main memory on the cloud. Once Downsampling is
complete, Hummingbird uses the files to run the entire pipeline on different types of
Google cloud instances. Once the execution is complete, the Hummingbird
Prediction Model compares the execution time of all the instances and identifies
the three different configurations: "fastest", "cheapest", and "most efficient" (fast
and cheap).
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Stage of Development -Prototype
During testing, Stanford researchers compared Hummingbird's results with those
obtained by executing the application on the whole input file and found that
Hummingbird predicts the best configuration in many cases. Future work will
improve heuristics and therefore accuracy, and tune the framework to provide more
optimized solutions.

Applications
Cloud genomics

Advantages



Faster and lower cost – potentially an order of magnitude cost savings
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