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CPUOOOOOOODOOOODO cpufreg-info

Lnux OO OO CPUOODODOOOOOODOOOOO
cpufreq 0000 OOOOOOODOO

$ cpufreq-info
cpufrequtils 008: cpufreq-info (C) Dominik Brodowski 2004-200
Report errors and bugs to cpufreq@vger.kernel.org, please.
analyzing CPU O:
driver: intel_pstate
CPUs which run at the same hardware frequency: O
CPUs which need to have their frequency coordinated py soft
maximum transition latency: 0.97 ms.
hardware limits: 800 MHz - 2.90 GHz
available cpufreq governors: performance, powersave
current policy: frequency should be within 800 MHz and 2.90
The governor "powersave" may decide which s
within this range.
current CPU frequency is 1.90 GHz.

Figure: cpufreg-info 0 0 00O
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performance | DO OOODO CPUDOOOOODO

powersave Oo0o0ooOocPuOoooooO

userspace OO0O00Oo0O0DooOoooOoocpuonooooa
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@ powersave governor [ 000 0 0O OO0 [

e JOIDODODOIDOUDODLODODOOO8BOOMHZzO O

290GHzO OO OOOoOOODOOD

$ cpufreq-info

cpufrequtils 008: cpufreq-info (C) Dominik Brodowski 2
Report errors and bugs to cpufreq@vger.kernel.org, ple

analyzing CPU O:
driver: intel_pstate
CPUs which run at the same hardware frequency: O
CPUs which need to have their frequency coordinated
maximum transition latency: 0.97 ms.
hardware limits: 800 MHz - 2.90 GHz
available cpufreq governors: performance, powersave

004-2009
ase.

by softw:

current policy: frequency should be within 800 MHz and 2.90

The governor "powersave" may decide
within this range.
current CPU frequency is 1.90 GHz.

which sps
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0000 cpufreqset 00000000
0oooooood

$ sudo cpufreq-set -¢ CPUODO -g OODOOO

ooo

$ sudo sh -c "echo OOOOO >\
/sys/devices/system/cpu/cpuCPU 0 O /cpufreq/scaling_gpvernor"
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goobooooboo

$ sudo cpufreq-set -¢ CPUODO -d OOOOO

ooo

$ sudo sh -c "echo JODOOO >\
/sys/devices/system/cpu/cpuCPU 0 O /cpufreq/scaling_min_freq"
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goobooooboo

$ sudo cpufreq-set -¢ CPUODO -u OOOOO

ooo

$ sudo sh -c "echo JODOOO >\
/sys/devices/system/cpu/cpuCPU 0 O /cpufreq/scaling_mpx_freq"
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gooboboooooooo

$ sudo cpufreq-set -¢ CPUODO -f OOOOO

ooo

$ sudo sh -c "echo JODOOO >\
/sys/devices/system/cpu/cpuCPU 0 [ /cpufreq/scaling_chr_freq"
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doooooood

gbobobooooboo

$ sudo sh -c "echo 5 > /proc/sys/vm/laptop_mode"

NMI watchdog OO 00 O

$ sudo sh -c "echo O > /proc/sys/kernel/nmi_watchdog"




USB

USB O /sys/bus/usb/devices/ OO0 OO0 OOOO

$ sudo sh -c "echo off > \
/sys/bus/usb/devices/usbl/power/control"

$ sudo sh -c "echo auto > \
/sys/bus/usb/devices/usbl/power/autosuspend"

OO00000D0000000 udevO rulesO0 000000
goo

$ cat /etc/udev/rules.d/70-my-usb-power.rules

ACTION=="add", SUBSYSTEM=="usb", ATTRS{idVendorl}=="0x046d", \
ATTR{idProduct}=="0x08cb", TEST=="power/control"| \
ATTR{power/controll}="off"




OO LAN

OO LANO wOODOOOoooooD whboooood
gobooo

$ sudo iw dev wlanO set power_save on

udev 0 rules DO 0D OODOO0ODOOOO

$ cat /etc/udev/rules.d/70-my-wifi-power.rules
ACTION=="add", SUBSYSTEM=="net", KERNEL=="wlanx", \
RUN+="/usr/bin/iw dev %k set power_save on"




Ooon

$ sudo sh -c "echo 1 > \
/sys/module/snd_hda_intel/parameters/power_save"




PCl/PCl-Express

PCI/PCl-Express 0 000 OOO0O0OOO power/control O
auvto O gono

$ sudo sh -c "echo auto > \
/sys/bus/pci/devices/0000:00:00.0/power/control"
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PowerTOP

o IntellDOIDODOOOOOOODO

o Linux DODODLOOOODODOODOODLODOOLOOODOO
ggbobobuoooobboboooon

e JO00DOOODDOOCPUOOIOOULODOOODOO
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ooood

% sudo apt-get install powertop




PowerTOP 2.8 [IZEREEN Idle stats Frequency stats Device stats Tunables

[The battery reports a discharge rate of 13.0 W
[The estimated remaining time is 5 hours, 34 minutes

Summary: 684.6 wakeups/second, 69.3 GPU ops/seconds, 0.0 VFS ops/sec and 12.1% CPU use

Usage Events/s Category Description
ms/s . Process /usr/lib/chromium/chromium --show
ms/s . Process /usr/lib/chromium/chromium --typ¢g
ms/s . Timer tick_sched_timer
ms/s . Process /usr/1ib/chromium/chromium --ty
688.4 us/s . Timer hrtimer_wakeup
663.2 us/s . Interrupt [52] 1915

18.6
1
9
3
4
2

174.1 us/s . Interrupt [6] tasklet(softirq)
9
1
2
3
3
6

59.
0.
9.

8.9 ms/s . Process /usr/1ib/chromium/chromium --ty
us/s . Process xfwm4 --display :0.0 --sm-client-|
ms/s . Interrupt [48] xhci_hcd
ms/s . kwork hci_rx_work
us/s . Process [rcu_sched]

us/s . Process /usr/sbin/mouseemu
/ b o Xo o

Figure: PowerTOP O OO O



Tunables [1 [J

o Tunables DO O OO OOOOOODOODODOOOO
ERERE

e BadUOUDUIDOUODOODOOOLOOOOLDODOODODLO

e Good DDIDODODODOODOO

PowerTOP 2.8 Overview Idle stats Frequency stats Device stats

>> Bad Wireless Power Saving for interface wlan@
Autosuspend for USB device xHCI Host Controller [usb2]
Runtime PM for I2C Adapter i2c-8 (DPDDC-C)
Autosuspend for USB device Bluetooth USB Host Controller [Apple Inc.]
Runtime PM for I2C Adapter i2c-3 (1915 gmbus dpc)
Runtime PM for I2C Adapter i2c-7 (DPDDC-B)
Runtime PM for I2C Adapter i2c-4 (1915 gmbus dpb)
Autosuspend for USB device xHCI Host Controller [usb1]
Runtime PM for I2C Adapter i2c-2 (i915 gmbus panel)
Runtime PM for I2C Adapter i2c-6 (i915 gmbus ssc)
Autosuspend for USB device Android [Android]
Autosuspend for USB device Apple Internal Keyboard / Trackpad [Apple I
Runtime PM for I2C Adapter i2c-5 (i915 gmbus dpd)

Runtime PM for I2C Adapter i2c-6 (DPDDC-A)

Runtime PM for I2C Adapter i2c-1 (i915 gmbus vga)

Runtime PM for PCI Device Intel Corporation Haswell-ULT Integrated Gra
NMI watchdog should be turned off

Figure: Tunables O O
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$ sudo powertop --calibrate
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e 00O PowerTOPOOOODOOOODOOODOOOO
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e PowerTOPOODODOOODOOODOOODOOODOO
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PowerTOPOOOOOOODOOOOOOMM

e JOJOIDODOODO PowerTOPODODOOODOOODODO

Uoooboobgd systemdd DOOOODOOODOO
ggooboodad

$ cat /etc/systemd/system/powertop.service

[Unit]
Description=PowerTOP

[Service]
Type=oneshot
ExecStart=/usr/bin/powertop
Environment="TERM=xterm"

[Installl
WantedBy=multi-user.target
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e PowerTOPOOODOOOODOOOOOOOOOOOAC
gogbobobuoooobbbooooobobuoooooo
gobobooboobooboobboboobon
ggbbobuogdabbbod

e Debian DO DD OOOOODOODOODaptOOO
ggoboobod

$ sudo apt-get install tlp
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o UOLANOOODOO NetworkManager DO OO O OO
Otlp-dw OO0 OODOOODOOOOOOOOODOOO
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e J0000D0D0D0D /etc/default/tlp 00000000
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0000000O0Db0o0ob0o0ooO0ooD0obOobooog
0000000000000 D0OOd sysfs / procfs OO
00000oO0ooooooooon

# Set to 0 to disable, 1 to enable TLP.
TLP_ENABLE=1

# Operation mode when no power supply can be detected:| AC,
# Concerns some desktop and embedded hardware only.
TLP_DEFAULT_MODE=AC

# Seconds laptop mode has to wait after the disk goes f[dle
# Non-zero value enables, zero disables laptop mode.
DISK_IDLE_SECS_ON_AC=0
DISK_IDLE_SECS_ON_BAT=2

# Dirty page values (timeouts in secs).
MAX_LOST_WORK_SECS_ON_AC=15
MAX_LOST_WORK_SECS_ON_BAT=60
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e JIOIDODOOUDOD PowerTOP OOODOOODODOO
e JOOODOIIWOO 1IWHODOODOODOODO
o PCOODODOSBOODODG6OOSODODOOOOO

PowerTOP 2.8 WEIAGIEYl  Idle stats  Frequency stats Device stats Tunables

[The battery reports a discharge rate of 11.1 W
[The estimated remaining time is 6 hours, 50 minutes

Summary: 401.8 wakeups/second, 30.1 GPU ops/seconds, 0.0 VFS ops/sec and 2.6% CPU use

Usage Events/s Category Description
Device Display backlight
46. Process xfwmé --display :0.0 --sm-client-|
12. Process /usr/1ib/xorg/Xorg :0 -seat seat0
7. Process python /usr/share/blueproximity/
10. Process xfced-terminal --geometry=231x68
32. Process /usr/1ib/x86_64-1linux-gnu/xfced/
1. Process powertop
99. Interrupt [9] acpi
1. Process powertop
4. Process /usr/1ib/x86_64-1inux-gnu/xfce4/
51. Process /usr/sbin/cpufreqd -f /etc/cpufre
Process sh
Process /usr/1ib/x86_64-1inux-gnu/xfce4/p
ig

Figure: OO OO OO
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Linux FireWire subsystem D0 0000000 0OOOOO0O
0000000000 O0000O00O00DO0o0Od

o /dev/fw[0-9]*
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