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Topics for Today

UCPU idle power states (C-states)

ULinux cpuidle
Uintel_idle

Uldle power measurements




Viewing C-states with turbostat

# ./turbostat cat /dev/zero > /dev/null
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Viewing C-states with turbostat

# ./turbostat
cor CPU %0
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Linux cpuidle sub-system

Kernel
Governor

Kernel
Driver

Hardware




Issues with acpi_idle

OBIOS blunders

Olnaccurate C-state latencies

LUNo concept of C-state energy break-even
Oacpi.latency factor=2 (2.6.25) - was 6

LUNo concept of core vs package C-states




Catalyst for developing intel_idle

OAt Intel Core i7 Processor Introduction

OOEM ACPI BIOS bugs increased idle power to 100W from 85W

OOEM ACPI BIOS bugs decreased max to clock 2.9 from 3.2 GHz




Linux cpuidle sub-system w/ intel_idle

Kernel
Governor

Kernel
Driver

Hardware




intel _idle upstream in Linux-2.6.35

intel idle: native hardware cpuidle driver for Intel processors

Thi s EXPERI MENTAL driver supersedes acpi _idle on
I ntel Atom Processors, Intel Core i3/i5/17 Processors
and associ ated I ntel Xeon processors.

It does not support the Intel Core2 processor or earlier.

For kernels configured wth ACPI, CONFI G | NTEL | DLE=y
allows intel idle to probe before the ACPI processor driver.
Booting with "intel idle.max _cstate=0" disables intel idle
and the systemw || fall back on ACPI’'s "acpi _idle".

Typi cal Linux distributions | oad ACPI processor nodule early,
maki ng CONFI G | NTEL_| DLE=m not easily useful on ACPI platforns.

intel idle probes all processors at nodule init tine.
Processors that are hot-added later will be limted
to using CL in idle.

Si gned-of f-by: Len Brown <l en. brown@ntel.conp




Intel_idle results

On offending system...
0100 Watts reduced to 85 Watts

OMax frequency increased to 3.2GHz from 2.9 GHz

UThough after ~6 months, OEM did ship fixed BIOS...




Issues with intel idle

HOOS must manage platform/device latency limitations
ONo ACPI BM_STS bit...
OExactly what PM_QQOS is for...

UOS must manage AC/DC C-state policy (if any)

ONo ACPI _CST re-evaluation upon AC/DC transition
OPM_QQOS useful here?

UOS must handle any hardware/platform bugs
ONo bug workarounds via ACPI BIOS update




More Issues with intel idle

Uintel_idle must be taught about new HW
Oif intel_idle does not load, acpi_idle loads

OTable proliferation
onon-issue b/c small and much sharing




Intel _idle plans

OCONFIG_EXPERIMENTAL=N in 2.6.36
Otuning
Omake hot-plug friendly

Oexpose previously unavailable states

O CPU-centric
Oplatform-wide




ldle Measurements

OMethodology: "as shipped"
HConfiguration:

OWired-Ethernet live

OWIFi, BT disabled

ODT w/ USB KBD/mouse, monitor not included
ONotebook display bright

UCold Power-on, log-in, walk away
UAC Power meter: Yokogawa WT210, 1-sec integral




Desktop - FC13 v. Win7

Intel Core i7 x980 Processor on Intel DX58S0 - boot/login/60-minutes Idl
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Desktop w/ PCI graphics - FC13 v. Win7

Intel Core i7 x980 Processor, Intel DX58S0O Motherboard - boot/login/15-minut
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Desktop w/ PCle graphics - FC13 v. Win7

Intel Core i7 x980 Processor, Intel DX58S0O Motherboard - boot/login/15-minut
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Apple Mac mini 3,1 - Snow Leopard
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Sony Vaio Notebook - Fedora 13

Boot/login/60-minutes Idle
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Sony Vaio Notebook - Windows XP

Boot/login/60-minutes Idle
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Sony Vaio Notebook - WIinXP v. FC13

Boot/login/60-minutes Idle
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Apple Macbook - Leopard (circa 2006)

Boot/login/60-minutes Idle
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Notebook - Fedora 13

Intel Westmere - boot/login/60-minutes Idle
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Notebook - Windows 7

Intel Westmere - boot/login/60-minutes Idle
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Notebook - FC13 v. WiIn7
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Summary

UAggressive suspend is a game-changer
O Apple benefits from system integration

ULinux is competitive on Desktop Idle Power
OUnless competition suspends...

OLinux trails on notebook Idle Power
OBoth Core2 and Core i7 generations
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Dell 435MT Desktop - Windows XP

Boot/login/60-minutes Idle
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Dell 435MT Desktop - Fedora 13

Boot/login/60-minutes Idle
150

‘dell-435mt-fedora-13°

135 |

120 |

105 |

90

75 |

Watts

60 |

45 |

30 |

15 |

0 600 1200 1800 2400 3000

Carnnde



