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Predicting the (average) power required to perform a computation is essential for many scheduling
and resource management techniques aiming at energy efficiency. However, multicore processors have
become substantially more complex due to an increasing core count, heterogeneity, and chiplet-based
designs with their implications on, e.g., the cache hierarchy. When it comes to predicting power
consumption, decent accuracy could be obtained for earlier CPUs by exhaustive microbenchmarking
feeding simple models and basic estimation techniques like least squares approximations. As an
alternative to explicit power modeling, black-box approaches are conceivable where, e.g., an artificial
neural network is trained using supervised learning techniques, again based on data gathered via
microbenchmarking. It is of great interest whether this could be a way to accommodate growing
hardware complexity and enable larger energy savings when used in scheduling.
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Task The project is intended to explore the viability of black-box power prediction approaches based
on supervised learning methods for recent multicore processors that can be leveraged for scheduling
techniques like Crown Scheduling (Melot et al. 2015). Suitable microbenchmarks will have to be
curated and executed on a test system in order to collect data for training purposes. The main challenge
will then lie in designing the model and experimentally identifying a concise set of relevant quantities
the predictions shall be based on (e.g., operating frequency, thermals, performance counters).

Prerequisites TDDD56 Multicore and GPU Programming (mandatory), TDDE31 Big Data An-
alytics (recommended), TDTS08 Advanced Computer Architecture (recommended), familiarity with

modeling and machine learning techniques, Linux programming skills.
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