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Introduction Overview

What Power Management Is About
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Introduction Overview

Linux Power Management Overview
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Introduction Types of Power Management

System-Wide PM (Sleep States) and Working-State PM
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Challenges in System-Wide PM Suspend to Idle

System Suspend Control Flows
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Challenges in System-Wide PM Suspend to Idle

Suspend-to-Idle Implementation Challenges
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Challenges in System-Wide PM Suspend to Idle

Example: EC-Based Power Button Events Signaling

Power Button

Embedded Controller

Battery

Thermal

ACPI SCI

PRESS

EC GPE

Bus/Device Check

PCI PME

Device Wakeup

I/O APIC

CPU

Rafael J. Wysocki (Intel OTC) Linux PM Challenges September 15, 2017 7 / 18



Challenges in System-Wide PM Suspend to Idle

Suspend-to-Idle With Detection of Spurious Wakeups
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Challenges in System-Wide PM Hibernation

Challenges Related to Hibernation
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Challenges in Working-State PM CPU Power Management

CPU Performance Scaling

CPU scheduler

Adjust performance

Estimate target performance

Governor callback

P-state selection

HWP
intel_pstate

CPU scheduler

Adjust performance
(Driver)

Compute frequency

Governor callback
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NO
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Challenges in Working-State PM CPU Power Management

CPU Idle Time Management

CPU scheduler

Select state

Estimate idle time

CPU is idle

Not deterministic

Enter state

Wake up

Latency constraints
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Challenges in Working-State PM CPU Power Management

Task Placement and CPU PM

Task placement

CPU utilization

CPU idle time

Idle states selection
Energy usage

Performance scaling

Available CPU capacity

Performance
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Challenges in Working-State PM Power Management of I/O Devices

Device Runtime PM Framework

Suspended

Active

Is Idle?
YES

NO

SuspendResume

How to trigger?
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Challenges in Working-State PM Power Management of I/O Devices

Driver Core and Device PM Operations

Driver Core
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Device Driver
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Challenges in Working-State PM Limitations

Constraints and Requirements

Thermal

Power budget

Throughput

Latency
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Questions?
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Resources

References

R. J. Wysocki, PM Infrastructure in the Linux Kernel – Current Status and Future

(https://events.linuxfoundation.org/sites/events/files/slides/kernel_PM_infra_0.pdf).

R. J. Wysocki, CPUfreq and The Scheduler: Revolution in CPU Power Management

(https://events.linuxfoundation.org/sites/events/files/slides/cpufreq_and_scheduler_0.pdf).

Len Brown, Suspend/Resume at the Speed of Light (http://events.linuxfoundation.org/sites/events/files/

slides/Brown-Linux-Suspend-at-Speed-of-Light-LC-EU-2015.pdf).

R. J. Wysocki, What Is Suspend-to-Idle and How To Make It Work

(http://events.linuxfoundation.org/sites/events/files/slides/what-is-suspend-to-idle.pdf).

R. J. Wysocki, Getting More Out Of System Suspend In Linux

(http://events.linuxfoundation.org/sites/events/files/slides/linux_suspend.pdf).

R. J. Wysocki, Power Management in the Linux Kernel – Current Status and Future

(http://events.linuxfoundation.org/sites/events/files/slides/kernel_PM_plain.pdf).

R. J. Wysocki, Why We Need More Device Power Management Callbacks

(https://events.linuxfoundation.org/images/stories/pdf/lfcs2012_wysocki.pdf).
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Disclaimer

Intel technologies’ features and benefits depend on system configuration
and may require enabled hardware, software or service activation.
Performance varies depending on system configuration. No computer
system can be absolutely secure. Check with your system manufacturer or
retailer or learn more at www.intel.com.

Intel and the Intel logo are trademarks of Intel Corporation in the U.S.
and/or other countries. *Other names and brands may be claimed as the
property of others.
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