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Abstract 

Natural language processing (NLP) technology has supercharged many real-world applications ranging from 
intelligent personal assistants (like Alexa, Siri, and Google Assistant) to commercial search engines such as Google 
and Bing. But current NLP applications use extremely large neural models, making them (i) expensive to deploy 
on servers, requiring large amounts of compute resources and power, and (ii) impossible to run on mobile devices, 
making on-device, privacy-preserving applications impractical.  
 
In the first part of the talk, I will describe systems optimizations we have developed that significantly reduce the 
compute and memory requirement of NLP models. The optimizations we developed can be applied broadly and 
results in over 10x reduction in latency when deployed on mobile devices.  In the second part of the talk, I will 
describe our recent work on predicting energy consumption of NLP models. Existing energy prediction  
approaches are not accurate, making it difficult for developers and practitioners to reason about their models in 
terms of power. We use a multi-level regression approach that produces highly accurate and interpretable energy 
predictions. 
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