
 

Enhancing simulation-based modeling of NVIDIA   GPU   devices 

Graphics Processing Units (GPUs) have revolutionized computing by enabling high-performance 
acceleration for a wide range of general-purpose applications. Initially designed for rendering graphics, 
GPUs have become indispensable in accelerating compute-intensive tasks, especially in the field of 
deep neural networks (DNNs). With the explosion of artificial intelligence (AI) and machine learning 
(ML) applications, the demand for GPU resources has surged, pushing the boundaries of what these 
devices can achieve. 

​
GPU hardware evolves quickly which poses a challenge to researchers, but companies maintain 
proprietary modeling tools. Accel-Sim fills that gap by providing a high-fidelity, flexible platform that is 
open to the research community. Accel-Sim is the state-of-the-art, cycle accurate GPU 
micro-architecture simulator. It supports execution driven and trace-driven simulation modes, and can 
provide accurate energy consumption estimates via  Accel-Wattch. 
 

This group of diploma theses aims to enhance the state-of-the-art GPU simulator in   terms of 

scalability and ability to simulate real-world LLM training and inference workloads, DRAM modeling 

efficiency, GPU device thermal modeling, and use of specialized execution units for emerging AI 

models. 

 

PREREQUISITES: 

Knowledge of: C/C++, understanding of GPU architectures.  

Desirable: Linux, Python scripting, CUDA. 

SKILLS YOU WILL LEARN: 

The selected candidate will have the chance to familiarize with state-of-art micro-architectural 

simulators, dive into the internals of NVIDIA GPU architectures and work on the cutting edge of GPU 

architecture research. 

RELATED MATERIAL:  

accel-sim.github.io, dl.acm.org/doi/10.1145/3613424.3623773, hexhive.epfl.ch/publications/files/21MICRO.pdf, 
ieeexplore.ieee.org/document/10321647,structured-sparsity-nvidia 

CONTACT INFORMATION: 
P. Eleftherakis (pelef@microlab.ntua.gr), Dr. K. Iliakis (kiliakis@microlab.ntua.gr),  Asst. Prof. S. Xydis 

(sxydis@microlab.ntua.gr) 

http://accel-sim.github.io/
http://l.acm.org/doi/10.1145/3613424.3623773
http://hexhive.epfl.ch/publications/files/21MICRO.pdf
http://ieeexplore.ieee.org/document/10321647
https://developer.nvidia.com/blog/structured-sparsity-in-the-nvidia-ampere-architecture-and-applications-in-search-engines/
mailto:pelef@microlab.ntua.gr
mailto:kiliakis@microlab.ntua.gr
mailto:sxydis@microlab.ntua.gr

