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ML inference services serve user requests directly, requiring fast and accurate responses. 

Moreover, these services face dynamic workloads of requests, imposing changes in their 

computing resources, and failing to right-size computing resources results in either latency 

service level objectives (SLOs) violations or wasted computing resources. Adapting to dynamic 

workloads for ML inference pipelines is a difficult problem because of the exponentially large 

design space (multiple interacting and interdependent components, each with different knobs 

that influence performance) and multiple competing performance objectives and conflicting user 

preferences (accuracy, latency, and cost). In addition, the specific reconfiguration must be 

decided in real time and with incomplete and imperfect knowledge due to dynamic workload, 

variable network latency, and variable resource availability. In this talk, I will present our recent 

solutions to the abovementioned challenges: InfAdapter combines model-switching and auto-

scaling to enable a more granular design space to trade accuracy, cost, and latency in inference 

serving systems; IPA dynamically reconfigures ML inference pipelines to achieve the tradeoff; 

and Sponge deals with dynamic SLOs and achieves its goal by applying in-place vertical scaling, 

dynamic batching, and request reordering . 
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