KOALA
A PLATFORM FOR OS-LEVEL
POWER MANAGEMENT
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KNOBS

» CPU frequency

» CPU voltage

QR Wislech states

* memory and bus frequency

» power states of |O devices (not considered here)
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gzip Normalised Energy
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Normalised Cycles
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OVERHEAD

* switching frequency and power incurs CPU downtime
* Pentium-M

* frequency change: |Ous

* voltage change asynchronous

B @bicron

* frequency and voltage change: 2Zms (140us out of spec)
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Input Power (W)
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TiME MODER
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ENERGY MODEL
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OINIFIED POLICTH
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OINIFIED POLICTH
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minimises energy-delay product
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OINIFIED POLICTH
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IMPLEMENTATION

@ centiinUXx kernel (2.6.24.4)

* per-process collection of relevant statistics

* policy-decision when process blocks or preempts
» use data from previous time slice to predict optimal setting
* assumes temporal locality

* uses logarrthmic tables to simplity calculation (no float)



EVALUATION
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CHARACTERISATION

he Laptop

BhtifEET el completed burst
transactions

 number of lines removed
et cache

 correlation 0.98 / 0.96

he Server

* quadword write transfers
s S cachiciilccc

» dispatch stalls due to

reorder buffer being full

* DRAM accesses due to page

conflicts

 correlation 0.98 / 0.98



Energy Consumption (%)

FIODEL ACCURATS
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Performance (%)

FIODEL ACCURATS
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Actual Energy (%)

OINIFIED POLICTH
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Actual Performance (%)
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BAT ERY-AWARE POLICY

o, Normalised Battery State
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DISCUSSION

* practicality

» cooperation from vendors, built-in power measurement
* energy management by hardware or software

* hints from applications

* Is this too fine-grained

* dumb component shutdown (both software and hardware)



