Barcelona

Supercomputing

Center

Centro Nacional de Supercompuiacidn

Published on BSC-CNS (https://www.bsc.es)

Inicio > Improving Virtual Memory

| mproving Virtual Memory

Virtual Address space "
Architectural Support for
Address Translation Tane]
Looks:
Address p Memory Buf
Translation TE’EIE Management ——
ac Unit MMU ¢
(software) (hardware) Fape Tabl.‘
Physical Address space

Virtual memory provides many important benefits by introducing an indirection level between the virtual
address space that the process sees and the physical memory that the operating system manages. However,
virtual memory introduces high overheads that we seek to reduce in this project.

Summary

Virtual memory improves programmer productivity, enhances process security, and increases memory
utilization. To provide these benefits, virtual memory requires an address tranglation from the virtual to the
physical address space on every memory operation. Page-based implementations of virtual memory divide
physical memory into fixed size pages, and use a per-process page table to map virtual pages to physical
pages.

The hardware key component for accelerating the address trandation is the Trandation L ookaside Buffer
(TLB), that holds recently used mappings from the virtual to the physical address space. However, the
address trandation incurs high (i) performance overheads due to costly page table walks after TLB misses,
and (ii) energy overheads due to frequent TLB lookups on every memory operation. Our goal isto quantify
these overheads and to propose hardware/software co-designs to mitigate them.
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1. Quantify the performance and energy overheads of virtual memory
2. Improve the performance of virtual memory by reducing the number of TLB misses
3. Improve the energy-efficiency of virtual memory by reducing the energy cost of TLB lookups

Barcelona Supercomputing Center - Centro Nacional de Supercomputacion

Source URL (retrieved on 19 Mayo 2024 - 23:29): https.//www.bsc.es/es/research-devel opment/research-
areas/computer-architecture-and-codesi gn/improving-virtual -memory



https://www.bsc.es/es/research-development/research-areas/computer-architecture-and-codesign/improving-virtual-memory
https://www.bsc.es/es/research-development/research-areas/computer-architecture-and-codesign/improving-virtual-memory

