
 

Exploring the New Memory Era of Non Volatile Memories 

As computing systems evolve to incorporate heterogeneous memory architectures, the need 
for effective solutions in terms of memory management becomes more and more urgent. Modern 
systems typically combine traditional DRAM technologies with emerging memory technologies that 
complement DRAM’s strengths and address its limitations. Among these, Non-Volatile Memories 
(NVMs) are becoming a mainstream component in modern high-performance computing (HPC) 
environments, offering significantly higher capacity at a lower cost per bit, along with data persistence 
and improved energy efficiency compared to DRAM. However, NVMs also introduce new challenges, 
such as limited write endurance and higher write latency, which must be carefully managed to ensure 
system reliability and performance. Consequently, heterogeneous memory systems present a complex 
set of trade-offs between performance, endurance, and energy consumption, emphasizing the need for 
effective page fault handling and dynamic data placement mechanisms to fully exploit their potential. 
In the premises of Microlab-NTUA we equip the Intel Optane DC 
Persistent Memory, which is the only available NVM technology in 
the market up to now and delivers a combination of large capacity 
and support for persistence. 

This is a set of diploma theses, which will explore the co-
optimization of applications deployed over heterogeneous memory 
systems in terms of performance, energy consumption and hardware endurance. More specifically, the 
focus will be given on multiple topics of research and interest, including dynamic data placement over 
heterogeneous DRAM/NVM systems, data structure fine-tune and optimization for NVMs, data 
migration mechanisms for run-time data movement, fault-tolerance and persistence and other.  

TOPICS AVAILABLE: Multiple  

PREREQUISITES: 

• C/C++, Python, Bash/Shell Scripting 
• Computer Architecture, Memory Organization 
• Linux OS  

CONTACT INFORMATION: 

Dr. Manolis Katsaragakis, Post-Doc Researcher, NTUA: mkatsaragakis@microlab.ntua.gr 

Prof. Dimitrios Soudris, NTUA: dsoudris@microlab.ntua.gr 

Figure 1 Intel Optane DCPM Memory 
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