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Research Summary

+ Memory power consumption

} Consumes 50% more power than CPU on server

} Consumes 2 times more power than disks in a specific
supercomputing center

} Power dissipation increases cooling cost

}  Power and thermal aware buffer cache replacement algorithr

} Limit replacements on a smaller set of memory ranks without hurting
hit rate

} Save up to 27% energy
} Reduce temperature 5.4% than LRU
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Memory Chip Organization
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DRAM Device Diagram
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DRAM Power States
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A Each rank includes multiple DDRx devices and provides data to data bus in union

A The rank is basic memory power management unit



DMA Overlapping
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Multiple DMA transfers on different
PIC buses to access the same
memory rank simultaneously in a time
multiplex way.

Multiplexing multiple slow DMA
transmissions to one memory rank can

reduce active background power



Fully -Buffered DIMM(FBDIMM)
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Bottom Most Replacement Algorithm (BMA)

' Main ldea

}  Limit replacements to a smaller number of memory
ranks without hurting hit rate much.

+ Method

}  Choose the victim rank with thenost nhumber of cold
blocks in thebottom of LRU stack

}  Find victim block from the specified victim rank rather
than LRU block for energy saving

} Update victim rank for ad
changes



Choose Victim Rank
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Access Sequence: W, X, Y, Z
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Access Sequence: W, X,Y,Z
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Access Sequence: W, X, Y, Z
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After Y swapped In
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Choose New Victim Rank
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Access Sequence: W, X, Y, Z
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Simulator and I/O Trace Characteristics

I/O Trace
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TPC-C 66.53 465 .3 360
LM-TBE 143.9 205.5 3604
MSN-BEFS 10.58 18.05 603




TPC-C Results
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