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Abstract:

The recent advancements in the capabilities of Al models have been extraordinary. However,
training and deploying these models is prohibitively costly. The primary reason for increasing
costs is the exponential increase in model sizes, which requires commensurate computing and
memory resources. High resource usage in Al model training causes several issues: (1) Only a
few large corporations can afford to train these models, limiting broader participation and
growth in the Al community. (2) The process is costly and environmentally harmful. (3) The
resulting models are often too large to be deployed on commonly used devices like phones.
How do we make Al more resource-efficient? Existing research in efficiency can only provide
a constant factor improvement in performance. Thus, to combat the exponential demand for
resources, we need to rethink Al's efficiency more fundamentally. In this talk, | will discuss a
new approach to making ML models efficient, drawing inspiration from probabilistic algo-
rithms.

| will focus on our development of a new parameter memory approach called Elastic Memory
(EM), which applies a probabilistic perspective to parameter memory. EM offers a superior

memory-quality trade-off compared to traditional methods, supported by extensive empirical
evidence and innovative theoretical analysis. We demonstrate that EM can exponentially re-
duce the size of deep learning recommendation models (from 100GB to TOMB) without com-
promising quality, achieving 3x faster latency and significantly lowering training and inference
costs. EM can also be extended to enhance latency-quality trade-offs in ML, enabling 1.3x fast-
er LLMs with consistent quality. | will conclude with a brief discussion on addressing deploy-
ment challenges in LLMs.

Bio:

Aditya recently completed his PhD at Rice University and joined UC Berkeley for postdoctoral
research. His research focuses on evaluating the trade-offs between resources (such as
memory, compute, and energy) and utility (including model quality metrics) in Al systems. His
goal is to reduce resource usage while identifying representations and schemes that offer im-
proved resource-utility trade-offs. He employs probabilistic algorithms and data structures to
address scalability challenges in Al. Aditya's work was recognized at MLSys 2022 with an Out-
standing Paper Award, and he received the Rice Future Faculty Fellowship in 2024. Addition-
ally, he co-organized the Research on Algorithms & Data Structures (ROADS) to Mega-Al
Models Workshop at MLSys 2023. Prior to his doctoral studies, Aditya spent five years as a
Quantitative Analyst at Tower Research Capital after completing his undergraduate degree at
[T Kanpur.



https://ucf.zoom.us/j/97326537532?pwd=9yVKyYhI26ZoXa61FJgkyFx3BJbZ6S.1&from=addon

