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Physical Memory

4KiB
= Motivation Wha;‘se;’;x:h'”g
= One third of TCO and power consumption
= Average utilization is at 75% mie/ice (i
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] = The new fragmentation problem is real but different:
We must think bigger!
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Case Study: Building Clang, 12 CPUs, 16 GiB
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= Inital state restored:
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Case Study: Insights - (1) After boot
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Case Study: Insights - (IV) Dropped caches
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Case Study: Analysis

(1) After boot
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Case Study: Looking for a Solution

(1) After boot
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Case Study: Looking for a Solution

Cost function: #TOUCHes = #DROPs + 2 x #MOVEs
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= Immovable pages lead to big lost potential!
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DRAM Power Saving
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DRAM Power Saving

100% 1 Channel Power Off: 100%® Example system
. 8% 512 GiB DDR5
£ 8 channels
5 60% 1 A ranks ner channels
>
2 40% .y er rank
3 = Larger granularities save more power [ )
an
20% -
65536 rows per bank
0% - —
& O Y 6,
L7 % %%,
& S O 0%

Block size

Alexander Halbuer <halbuer@sra.uni-hannover.de> 6-7



Conclusion

® Linux is bad at managing physical memory
= No fragmentation avoidance above (2 MiB) huge page size

= Page cache unconditionally fills all available memory

= I[mmovable pages make compaction impossible
m Using memory comes at a cost https://sra.uni-hannover.de/p/dram-dimes24

= Huge/giant page availability

= Redistribute or turn off unused memory

= Dynamic cloud pricing models
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