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Abstract:

A new class of Atrtificial Intelligence applications is emerging that imposes a challenging set of requirements
on how we program the cloud and how we manage cloud resources efficiently. With the end of Moore’s Law
and Dennard scaling, coupled with simultaneous increase in the heterogeneity of increasingly interactive Al
applications with end-to-end latency constraints, the future of Al Systems depends on advances in resource
management and scheduling for these applications. First, these applications generate an increasingly
heterogeneous set of tasks, both in the resources optimal for their performance and in the time scale of
individual tasks. Second, they are increasingly user-facing, imposing a set of soft real-time constraints on
the frameworks serving these workloads. Third, they individually expect or benefit from heterogeneous and
often conflicting resource allocation policies --- a challenge for unifying frameworks that aim to support them.
Thus, a set of three emergent requirements must be efficiently addressed: (1) heterogeneity awareness in
space and time, (2) soft real-time end-to-end latency constraints, and (3) scheduling policy heterogeneity at
the application level. To address these requirements, | will present (1) TetriSched --- a mathematical
framework to capture the performance as a function of resource space and timeliness requirements of these
applications for cost-efficient and heterogeneity-aware resource allocation, (2) Inferline --- a soft real-time
system for achieving these requirements under unpredictable bursty workloads when multiple ML models
are composed for inference; (3) Ray --- an active open source project that brings some of these ideas
together and serves as the unifying framework for distributed ML, addressing the challenge of scheduling
policy heterogeneity.
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