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Abstract 

The increasing heterogeneity of the memory hierarchies of today's high-end systems is a tremendous 

opportunity for improving the efficiency, performance and fault tolerance of memory-intensive HPC 

applications. As we progress towards Exascale systems, this scenario is greatly amplified. However, in 

order to fully exploit the virtues of the upcoming heterogeneous memory architectures, we need to 

deeply rethink the way data is laid out, accessed and managed. One key question that needs to be 

answered is concerned data placement: at which locations of a heterogeneous memory system should 

an application place each data object? 

This is one of the key problems that the EPEEC project addresses. In order to retain programming 

productivity, it is desirable that data placement is optimized without requiring disruptive changes to 

applications. This talk will present our main achievements and results on addressing the problem of 

data placement at the operating system's kernel level. The main goal is to seamlessly optimize the 

placement of the memory pages that HPC applications allocate and access. We will focus on two main 

scenarios: page placement for multi-socket NUMA systems; and page placement with hybrid memory 

systems combining DRAM with the Intel Optane persistent memory. 
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