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ABSTRACT 
Large Language Models are powered by the underlying transformer deep learning architecture. These models are 
deployed in a wide range of settings, from multiaccelerator clusters to standalone mobile phones. The diverse memory 
and computational constraints in these scenarios necessitate practitioners to train models of various sizes to cater to each 
constraint. Training each of these models is computationally expensive, while also requiring maintaining each of them 
separately. Moreover, this limits more fine-grained control over relevant tradeoffs, including latency, cost, and accuracy. 
In this talk, I will introduce our recent work in this direction, "MatFormer", which stands for ̀ `Matroyshka" Transformers. 
This transformer architecture encapsulates information in a nested manner, facilitating the extraction of subnetworks 
tailored to specific constraints. I will discuss the training methodology, the advantages over existing methods, and results 
across different model classes (decoders & encoders), modalities (language & vision), and scales (up to 2.6 billion 
parameters). Finally, I will outline our future directions to enhance efficiency and scalability for the training and 
deployment of such large models. 
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