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Government Regulations/Policy

 US EPA
> EPA MOU3 (Effective July 1, 1999)
> EPA MOU4 (Effective July1, 2007)

EPA runs Energy Star program to get devices to consume
less power by increasing energy efficiency.

There was a series of MOU's issued by the EPA, each one
stricter than the previous one. Each one took effect until
replaced by the next one.

* Chinese government policy
> T BETEHE Jie Neng Jian Pai
- Save energy and reduce pollutants discharge



Some Basic Concepts

» Sleep

» Suspend (Stand-by, S3)
» Hibernate(54)

» Shutdown



Solaris Power Management
Framework
» Device power management

« System power management
 Tools



dtpower

» Power scheme
> Standard
> Minimal
> Disabled
> Customized

» Device Idle Time
* Processor

» Displays

* Disks

» Autoshutdown
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milcrosystems

What is GNOME Power Manager

» A PM GUI front-end
» A session daemon
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Features (1)
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Features (2)

- Set power button
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GNOME Power Manager

[ Applicatiuns] =




GNOME Power Manager

IGNOME Power Manager
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Communication through D-Bus
« A light weight inter-process communication way

- Communication between GPM processes in the
same session

« Communication between the desktop session
and HAL daemon

rApplicatiunsJ [ gconf }

s




D-Bus Protocol

- Binary protocol: carries a structured view of the
data, integral numbers, floating-point numbers,
strings, compound types, and so on

« Connection-based (by Unix domain socket)
« Work in term of messages rather than byte-

streams.
- Message types

>

>
>
>

Method call message
Method return message
Error message

Signal message

13



milcrosystems

How It works

iMessage Dispatcher!

if imessage is signal)
broadcast

else
find destination named by message

Destination Table
—
Connection 1 L
Connection 2
"The Session Manager"
"The Window Manager”
"The Screensaver”
"The Text Editor” ,...--""""_'_._._-
"The Hardware Directory"”
"The address Book”
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Socket Sacket
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via Object Path Call to Message
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. C/C++/Python/fetc.
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{Object Instance Has
1 or More Interfaces)
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What is HAL

HAL (Hardware Abstraction
Layer) provides a view of the
various hardware attached to a

system

HAL represents a piece of
hardware as a device object
with properties.

HAL provides an easy-to-use
APl through D-BUS

[Applicatiuns] [ gconf ]
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HAL Architecture

Cevice
Access

System Level

System Level

Core OS5 / Kernel

Desktop Sessions

Applications “

orgfreedesktop.Hal API
(queries, notifications, operations)

v

( HAL daemon ]
N

O5/Kernel interfaces
(detection, hotplug, monitoring)

0S5 kernel and base OS5 services
(e.g. Linux 2.6 + linux-hotplug + udev)

Cevice Information
Fles
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Callouts
(programs that run on device add/remove)

Addons
(daemons tied to the life cycle of a device)

Methods
(programs run when methods are called)




gnome-power-manager

» Session daemon

 Monitor PM events
> Battery
> Lid
> Power button

» Perform PM policies



» Configure PM
policies

> AC mode
> Battery mode
> CPU policy

| On AC Power

When laptop id is closed:

Computer spaed palicy:

Display

Sat display brightness to:




gnhome-power-preferences(2)

» Actions = [, Pover ManagementProerences X}
> Blank screen | Suicrow oty powr| e
> Suspend “::Hm“dw e -
- Hibernate o -
> Shutdown Gomputerspesd poter (00 natheg )
> Do nothing i

|| Reduce backiight brightness

» Brightness

» CPU Speed

> ondemand rv—
> performance L
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gnome-power-statistics

» Visualize the power consumption

Power Graphs
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Demo
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