























IBM Comments To EPA ENERGY STAR® Program Requirements for Computer
Servers: Draft 3

the minimum configuration and the maximum configuration on each model in the one
processor socket to four processor socket qualified product group (as defined in lines 532
and 526 respectively. The idle power criteria would be set based on the sum of the idle
power measurements for that model and would qualify all configurations of that model,
including systems which ship with partially good processors and partially populated
processor sockets. IBM believes this approach will provide a reasonable indication of
the most idle power efficient models while simplifying the identification and
administration of ENERGY STAR® qualified products. This approach has the following
justifications: :

1. While this approach can be subject to criticism, it is no less accurate or meaningful
than trying to assign component level numbers for actual power use (by the systems
manufacturer) and power adders (by EPA) to a large universe of systems and
components and then calculate an ENERGY STAR rating for individual
configurations.

2. An analysis of data taken from manufacturer’s power configurators and provided to
EPA in IBM’s July 25, 2008 email (“Power Config Sort.xls”’) shows that, for the most
part, specific models have the lower idle power points across their range of
configurations. IBM has also done an analysis on various configurations of a one
processor and two processor system. The analysis, done with different components
and power management settings, show that each of the models had configurations
which would qualify under the ENERGY STAR criteria. A client could purchase an
ENERGY STAR® model, where required, and then add the components that they
need to meet their performance needs. This suggests that designating specific models,
as opposed to configurations, is a sensible way to encourage the purchase of servers
with lower idle power while simplifying the process to identify ENERGY STAR®
models. This approach still has the concern, detailed above, that the criteria is biased
to low power processors and does not necessarily support the implementation of
virtualization and consolidation which is best supported by servers with greater
capabilities and power consumption.

3. The qualification should be done based on data from systems with all processor
sockets populated for the measure of both the minimum and maximum configuration.
As discussed above, setting the criteria based on installed processors biases the
outcome to systems that have fully populated the available sockets.

4. This approach allows the server manufacturers to qualify their machines within their
fulfillment system, eliminating the complexity introduced by the many channels by
which machines are configured and delivered to customers.

5. It simplifies identification of ENERGY STAR® servers for data center operators.
The client benefits from the fact that the number of models is vastly smaller than the
number of configurations, making the purchasing process much simpler.

In order to make this process work, the definitions for Maximum and Minimum
configuration need to be modified as detailed below.

Line 526: Maximum Configuration: EPA needs to adjust this definition to read: “The
highest performance system with all processor and memory slots fully populated and
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enough I/O devices, hard drives, and other devices to drive the server to its maximum
wattage rating for the available expansion capabilities.” For purposes of this discussion,
the I/O slots include hard drives, LAN cards, video cards, etc.

This modification is needed, because if fully populated the expansion capabilities with
maximum performance cards, the rack system may draw more power than the power
supply can deliver. The definition adjustment makes it clear that the full power capacity
of the server needs to be consumed, but prevents any requirement to overload the system.

Line 532: Minimum Configuration: EPA needs to adjust this definition to read: “A base
model system that is minimally configured. All processor sockets will be populated, with
the lowest memory configuration, a single hard drive, and a single network device.”

STANDARD REPORTING REQUIREMENTS

As discussed above, if EPA chooses to use a configuration based approach to product
qualification, the process of providing a data sheet indicating that a product is ENERGY
STAR® qualified will be extremely difficult. In fact, if taken literally, there will be so
many data sheets that matching data sheets and systems will become difficult. Each
customer configuration will have to be assessed for ENERGY STAR® conformance and
the correct data sheet supplied. This approach would cause customer confusion and
significant fulfillment difficulties for the manufacturers and their distribution network.
EPA must provide very careful guidelines about how to indicate which configurations
qualify, given that most manufacturers will want to provide a single data sheet per
computer model. In addition, the EPA should not require that a manufacturer make any
statements as to whether a third-party add-on device alters the Energy Star qualification
or lack thereof for a configuration of a model. This concern is addressed if EPA adopts
the model based qualification process.

Line 528: Insert after "available for the model" the phrase "from the manufacturer”.
Manufacturers cannot be responsible for third-party items. The request for this edit goes
away if the alternate maximum configuration definition supplied above is used.

Line 540: Even if the dominant vendor for a component for a model is not the system
manufacturer, Only devices available through the manufacturer can be used in
determining the typical configuration. It may be possible to add other components to the
system, but the system manufacturer should not be responsible for determining the
ENERGY STAR® qualification of a product with third party components.

Also, depending on the channels used, the typical configuration as sold through the
manufacturer may be the minimum configurtation. Sales of additional features may be
dominated by a third party, such as a Value Added Retailer, a Systems Provider or a
Systems integrator.
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DATA MEASUREMENT AND OUTPUT REQUIREMENTS

EPA needs to be aware that utilization measurements are dependent on where and by
what sub-system they are measured. Windows and some Linux systems measure the
utilization through software, while other systems measure it through the hypervisor and
the firmware. Further measurement complications are introduced when a system is
virtualized and running multiple operating systems and applications. This does not
detract from the benefits that a data center operator can glean from tracking utilization
(IBM is tracking utilization in many of its data centers), but it does point out the data can
not be used for comparative purposes between different platforms and system types.
Understanding true utilization for multi-threaded, power-managed systems is a topic for
further research.

Line 575 Sampling Requirements: Sampling requirements for the power supply should
be set at a minimum 30 second average and the EPA should not require multiple averages
be reported (the end user could take the 30 second sample data and average them for
longer reporting periods) IBM products typically also report a maximum value measured
during the 30 second window. A 15 second polling rate for the power supply is too
frequent, not industry standard, and a 30 second sampling period provides comparable
information. Providing average and maximum values allows operators to get a sense for
system behavior and potential anomalies. Customers are typically reporting up to their
monitoring systems on 5 or 10 minute periods, so a minimum 30 second averages for data
collection at the device is adequate. A one second minimum hardware polling rate for the
power sensors are not required to be specified since the EPA has specified a required
accuracy, unless the EPA wishes to include the requirement of reporting peak power
(which is the maximum 1 second average value during the 30 second window).

Proposed wording:

Sampling Requirements: Hardware polling rates of the embedded sensors must be
sufficient to provide power measurements of a 1 second average value. Data must be
collected to report a minimum of a 30 second rolling average and the peak (1 second
average value) for the rolling average window reported.

Line 608: Air flow is not typically measured in server systems. Air flow is controlled by
system temperature and the temperature can provide an adequate indication of system
health. Air flow is not needed.

Line 612: All server systems should have the same reporting requirements. There should
not be exclusions for 1p systems. By the way, comments requesting the exclusion of the
reporting of data are coming from stakeholders that manufacture 1p systems without
BMCs or service processors, which are required to report out the requested data. In turn,
the presence of a BMC adds a power overhead which affects the 1p idle power metric.
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Line 622: TIER 2 Proposal:

Line 639: IBM continues to recommend that EPA does not pursue the Power Loss metric
as a power supply criteria for IT equipment. EPA’s earlier analysis of the “power loss”
metric based on the published SPEC Power results is skewed towards the “lightly
configured” systems used to generate results for the SPEC Power measurements. The
data supplied previously by IBM (July 2008) in the file “Power Config Sort.pdf” shows
that idle and maximum power increases significantly by model type, by a factor of 2 to 6,
as the system is outfitted from a minimum to a maximum configuration. Thus power
supply operating points will be approaching up to 40% on a redundant power supply for a
system with a “maximum configuration” and higher where the server system has the
capability to actively “sleep” or “switch” off the redundant power supply.

Customers understand the power system efficiency metric, making this the appropriate
metric to use to set a power supply requirement under future ENERGY STAR Server

Specification.
TEST CRITERIA

EPA should specify the test voltage for DC-DC power supplies from 52 to 54 VDC. 48V
input dc/dc power supplies are largely targeted to the Telco market or locations where
direct battery backup of the 48V is used. The actual nominal input to the power supplies
in every datacenter is in the 52 to 54V dc range. This is the nominal "float" voltage that
the power supplies are operating from.

If EPA continues to require the use of SPECPower_ssj2008 for idle measurement, EPA
must arrange with SPEC for the free, unlicensed, unrestricted use of SPECpower_ssj2008
by any and all parties for this purpose and/or ensure that using the benchmark in this way
does not require a submission of the full benchmark results to SPEC and its acceptance of
them for publication. This may require that SPEC make the code freely available for
download without charge or restriction and it requires a legally binding agreement
between the EPA and SPEC.

IBM prefers that EPA approach SPEC to develop a “stripped down”
SPECPower_ssj2008 that would use specified portions of the total SPECPower test but
be completed in 15 minutes and require only the publishing of the idle number and work
point (say power use at 10%). This proposal would keep the test procedure within the
parameters of the SPEC procedure, could be done through SPEC (per comment from the
IBM representative to the SPEC organization) but would simplify the process. We
believe this approach would achieve the intent of getting a consistent, accurate idle power
measurement while shortening the testing time and the required resources.

Lines 725 and 731: The vendor should also indicate what hypervisor, if any, was used

during testing. Any such procedure would have to be freely available and usable under
the terms of a legally binding agreement between EPA and SPEC.

Page 12 of 13 December 3, 2008



IBM Comments To EPA ENERGY STAR® Program Requirements for Computer
Servers: Draft 3

Line 744: If EPA requires that each configuration be certified as qualifying for
ENERGY STAR, this requirement is unreasonable and impossible to fulfill. This would
require testing of each server as it left the factory or the IBM distribution partner.
Manufacturers must be allowed to test a representative sample of models and
configurations and be allowed to make the determination of ENERGY STAR
qualification through the use of their power configurators. The real point though, as
discussed previously, is that use of an infinite configuration qualification is not
sustainable for the manufacturers, third part channel partners, EPA, or the customers.
EPA needs to use a model level qualification of ENERGY STAR® products as proposed
on pages 8 and 9 above.

EFFECTIVE DATE:

IBM does not believe that an effective date of February 1, 2009 is achievable for the
specification, given the concerns about the data set and the need to create a model based
qualification procedure for all affected server models. IBM recommends that EPA
circulate at least one additional Draft of the specification, given the extensive comments
provided above and the need to gather additional idle data for the qualifying products.
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