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I will talk to you about the work in my lab, an applied machine learning lab --- the
Innovatory for Cells and Neural Machines (ICAN),  and our wondrous discoveries. ICAN
innovates at the nexus of computer vision and mobile systems [Thrust 1], on the one hand,
and at the interface of machine learning and genomics [Thrust 2], on the other.

Vignette 1: Bioengineering and genomics generate datasets that are high-dimensional and
noisy, and with the promise of enhancing healthspan. Single-cell sequencing datasets
enable the high-throughput interrogation of genome biology including gene expression,
histone modifications, and methylation events to make sense of the complex data patterns.
ICAN’s goal is to disentangle these complex and rich datasets to draw insights and
contribute to increasing the healthspan.

Vignette 2: Computer vision applications generate high rate of data streams and often need
low latency analytics on the stream. Driven by this, my research is targeted at downsizing
computation to fit within mobile and embedded devices, while satisfying client SLOs
(service level objectives), focusing on computer vision applications and drones.

Vignette 3: Cloud computing applications should rightsize servers to map to the continually
changing machine learning (and other) workloads and we have the best algorithm to
profile the serverless DAGs and invoke the best-fit VMs to optimize performance by ($) cost.

Solution 1: Kratos [KDD 2022] jointly optimizes dimensionality reduction and clustering for
the most interpretable cell clusters validated by the panels of marker genes that define
these clusters.

Solution 2: LiteReconfig [EuroSys 2022] and SmartAdapt [CVPR 2022] perform principled
approximation in streaming video analytics so that they can run on mobile or embedded
devices and keep up with the video rate. They perform the approximation in a cost-benefit
and video content-aware manner. We have also created ApproxLive, a dashboard that
makes our innovation available to end users. Finally, we have an energy-aware variant of
Litereconfig, Virtuoso, which also lets you define your energy SLA (in addition to the latency
SLA and is more useful for energy-constrained IoST).

Solution 3: WiseFuse [Sigmetrics 2022 best paper award] and Orion [OSDI 2022], perform
end-to-end optimization of serverless DAG workflows, driven by our analysis of real
serverless cloud computing workloads from Microsoft Azure. Concretely, our work
introduces two optimizations: horizontal colocation or bundling of parallel invocations of a
function and vertical fusion of in-series functions, while rightsizing the VMs hosting these
functions.
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