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Implementation of power management for energy-efficient desktop PCs

To take advantage of the low-power standby modes available in modern desktop PCs, the PCs power management settings must be enabled. This document describes a procedure for enablement of power management for desktop PCs within an organisation. The procedure was implemented as part of Trinity College Dublin’s (TCD’s) SAVE 5E in Universities pilot action and several issues discovered during the implementation are highlighted. Furthermore, it lists a set of requirements to be included for future desktop PC tenders.

Background

For power management purposes a desktop PC can be divided into two parts, the monitor and the computer. Monitor power management (MPM) simply puts the monitor into a low-power standby mode after a period of inactivity. It is a well established technology and problems associated with activating MPM are exceptionally rare. A typical monitor standby power is circa 2 Watts and the power saved by implementing MPM ranges from 30 to 120 Watts per PC, depending on whether the monitor is flatscreen or cathode ray tube and the size of the screen. This large power saving is relatively simple to implement and as a result, MPM should be implemented for virtually all PCs. 

Computer power management (CPM) is a recent technology, which places the PCs components (hard drive, CPU, motherboard) into standby. Typical computer standby power is circa 3 Watts and the power saved by implementing CPM ranges from 40 to 80 Watts per PC. Again this is a large power saving but implementing CPM in networked environments is not as straightforward as MPM. Essentially, administration software needs to still interact with the sleeping computers and some older software applications and peripheral devices may not conform to CPM standards and hence not work properly. Therefore, implementation of CPM needs to be tested on a small set of PCs first before it is rolled out to all PCs in the organisation. 

The Energystar program has a well-developed set of resources to help organisations wishing to implement desktop PC power management [ESPM]. 
Procedure

Step 1: Select a set of PCs to test the PM implementation

For the purpose of power management, PCs within an organisation can be divided into two types, domain administered PCs and user administered PCs. Domain administered PCs have their power settings controlled centrally by the system administrators. They are typically more open access PCs (e.g., student labs) and the users cannot alter the power settings. User administered PCs have their power settings controlled by the user and are typically for personal use in an office or research lab environment. 

For TCD’s pilot action, a student lab of domain administered PCs was chosen to test the power management. The PCs are Pentium 4 machines running Windows XP. 

Step 2: Decide on the appropriate power management policy

The college’s student lab PCs currently have an MPM policy where the monitor goes into standby after an idle period of 20 minutes. The user resumes the PC by either pressing the keyboard or moving the mouse. A meeting was held with the lab PC system administrators where it was decided to test the implementation of a CPM policy. There are two CPM options for desktop PCs, standby (ACPI S3) and hibernate (ACPI S4). The standby (ACPI S3) option saves the state of the PC to RAM and powers off all other components. It is quick to resume and appears similar to the MPM policy (i.e., the user presses the keyboard to resume the PC). Hibernate saves the state to hard disk, it is slow to resume (~20 seconds) and requires the user to press the on/off button. There is little difference in the power consumption between these states, so it was decided to implement the standby option as it gives the user a similar interface to the MPM solution. See [TERRA] for further details on choosing standby versus hibernate.     

Step 3: Select appropriate method for implementing the PM policy

Within TCD, domain administered PCs are centrally managed via Microsoft’s active directory management software. Currently it is not possible to control power management settings via the active directory tool, so a proprietary solution was needed. 

Energystar together with Terranovum have developed a suite of software that enables an organisation to centrally administer power management settings [ESSW]. 

The EZ_GPO tool was selected [EZGPO], which allows the system administrators to centrally control CPM and MPM settings using active directory’s group policy objects (GPOs). The EZ_GPO tool consists of a client piece of software (installed on each PC), which reads power management settings from the central GPO and applies them to the PC. 
Step 4: Implement and test CPM on two PCs to solve any admin software issues

This step has been very time consuming as we have experienced several difficulties with getting the PCs to go into standby. The EZ_GPO tool sets the power settings correctly for the two PCs but there is some process or network activity, which is preventing the PCs going into standby. We are currently working with the Energystar EZ_GPO support to solve this issue. Once this issue is solved the management software can be tested to ensure it works correctly with the CPM policy. 

The two general requirements for management software to work with CPM are (i) Wake On Lan capability, so a client PC can be woken up when data needs to be pushed to it and (ii) scheduled management tasks on the client must be able to wake-up the PC so the task can be performed. All management software needs to be tested to ensure this functionality is available and works correctly. 

Step 5: Implement for the lab of PCs 

When step 4 is complete, the EZ_GPO software will be installed on all the PCs in the lab. This lab will serve as a demonstration of CPM, which can then be replicated for all other PC labs within the college. 

Requirements

Some general requirements were identified which are necessary for implementation of CPM. These requirements should be added to future desktop PC tenders to ensure all PCs purchased are capable of implementing the CPM policy.

1. The PC must fully support the ACPI S3 standby state.

2. The PC network card must support the “Wake on magic packet” filter. The “magic packet” filter ensures that the PC is only woken up by a management task and not all network traffic.

3. The PC must be able to resume from S3 by pressing the keyboard. This ensures the power management interface will be consistent for all PCs within the organisation.
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