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Software Strategies

ENERGY STAR

SELECTED COMMENTS:

Data center managers report data-reduction rates from de-
duplication as high as 10:1 or even 20:1. Storing less data requires
fewer disks and saves energy.

« De-duplication has significant benefit for heavily virtualized
environments. Each virtual instance redeploys the operating system
files repeatedly. Data de-duplication not only reduces the storage
space required by virtualization, but it also increases the likelihood
that when data is needed, it's already in the filer's cache.

« MAID storage systems are perfect for archival data, hierarchical
storage implementations or backup systems which are seldom if
ever accessed. Data centers using MAID storage systems report a
10% to 20% reduction in storage power consumption.

« Unlike consumer or SOHO storage, data center storage has to date
not lent itself to being powered down either due to technology or IT
customer preferences and risk aversion.

* Other techniques such as boot from SAN are also of interest.
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Software Strategies

ENERGY STAR

SELECTED COMMENTS:

« Some de-duplication solutions boast spectacular ratios for data
reduction given specific scenarios, such as backup of repetitive and
similar files, while providing little value over a broader range of
applications.

- Data compression approaches provide lower yet more predictable
and consistent data reduction ratios over more types of data and
application, including online and primary storage scenarios. In
environments where there is little common or repetitive data, de-
duplication will have little to no impact, whereas compression
generally will yield some benefit across almost all types of data.

« Thin provisioning is a technique that allocates disk blocks to a given
application only when the blocks are actually written rather than at
initial provisioning and partitioning. By employing thin provisioning
along with good storage management software, not only is disk
consumption reduced, but the storage management system can
accurately project how storage needs based on use history.
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Discussion Break

ENERGY STAR
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Hardware Strategies

ENERGY STAR

SELECTED COMMENTS:

Improving the efficiency of PSUs is a useful and productive initiative.

« Possibly need to allow a different set of PSU efficiencies based on a
particular categories within the taxonomy.

« Server PSU test procedures serve as a basis for storage systems
that use standard servers as underlying controller hardware.

« Some products integrate network switches, hubs, “off the shelf” UPS
modules, and other low power assembilies. it is recommended that
these items be excluded from the PSU efficiency and thermal
monitoring requirements if their total contribution to the system load
is less than 10% of the total, and if the total power consumption of
the system exceeds 1kW.

« Customers often do not fully populate the disk slots in a storage
device upon their initial purchase. It is important that PSU efficiency
be measured at specific load points, as these devices are designed
to cover a range of loads over the life of the storage device.
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Hardware Strategies

ENERGY STAR

SELECTED COMMENTS:

« With respect to measurement accuracy, Energy Star indicates the
wish to increase measurement accuracy to "+5% or £5 W, which
ever is greater". This is more rigorous than the current server
specification requirements. Recommend maintaining alignment
between the two specifications. Suggest delaying the stricter
accuracy requirement until the Tier 2 specification, to keep the
server and storage specifications aligned and also allow the industry
the necessary development time.

« Power supplies should be treated as stand alone hardware as they
are modular and can easily be tested separately.

|t will be very difficult to instrument a system to allow measurement
of the output loading of both PSUs without interfering with the
system cooling. Relying on built-in monitors within the PSU will not
give the accuracy required. Bench testing will provide the most
accurate data for storage PSU efficiency measurements.
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Hardware Strategies

ENERGY STAR

SELECTED COMMENTS:

* Do not recommend NPL measurements for power supplies; more
accurate data can be obtained by testing for efficiency.

- EPA’s original analysis of the “power loss™ metric based on the
published SPEC Power results is skewed towards the lightly
configured systems used for SPEC Power measurements. As
machines are more “heavily” configured, the idle and maximum
power increases by a factor of 2 to 6.

« Concerned that the NPL approach would mean that storage systems
with redundant power supplies would be unlikely to comply with EPA
standards. The only arrays that would be likely to comply would be
entry JBOD systems with single power supplies.

« Strongly oppose the NPL approach. Storage and server systems
often use the same PSU designs across different platforms. The
industry is currently developing PSUs to meet the recently released
server specification. Given 9-12 month PSU development cycles,
the industry will not have time to modify designs by the expected
implementation date of January 2010.
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Hardware Strategies

ENERGY STAR

SELECTED COMMENTS:

- Recommend testing all power supplies without fan power, and
allowing for slightly lower efficiencies in multi-output power supplies.

« Two types of power supplies are likely to be used in a storage array,
though neither approach has a significant inherent advantage in
terms of overall efficiency:

— A fully custom storage PSU will likely have two primary outputs of 5V
and 12V and will have fans that are capable of cooling the entire array.

— A server type power supply will only have a 12V primary output and its
fan is not capable of providing the cooling that the array requires.
Elsewhere in the array an additional CDC module to provide 5V is
needed and more powerful cooling fans will also be present.

* |tis entirely appropriate to consider the inefficiency of the internal
fan in a server PSU, but a customized storage PSU includes far
more powerful fans to cool the array. If fan power is included in
calculations, the storage PSU appears less efficient, when in reality
the integration of the system cooling fans is actually the more
efficient overall design.
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Hardware Strategies

ENERGY STAR

SELECTED COMMENTS:

« PSU definitions for both Computer Server and Storage Products
should be the same.

 Recommend a third PSU category, to apply to the Tier 1 storage
specification and the Tier 2 server, storage, and desktop computer
specifications:

— Single O/P PSU, with the same efficiency and power factor (PF)
requirements as the current Energy Star server specification. These
calculations would exclude the fan.

— Multi O/P PSU, used predominantly for low end servers and desktop
computers. These would have the same efficiency and PF requirements
as the current Energy Star server specification. These calculations
would include the fan.

— Multi O/P PSU for Storage. Given that the storage fan within the power
supply is integral to a properly functioning storage system and not just
the power supply, efficiency and PF calculations for this power supply
category should exclude the fan and be measured at 230V.
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Reporting

ENERGY STAR

SELECTED COMMENTS:

Recommend that data requirements for the product data sheet be
developed concurrently with the requirements.

« Recommend reporting the average request size, and both read-
specific and write-specific statistics to inform administrators who
understand the specifics of their workload.

* Energy consumption is driven by the type, number, and spindle
speed of disks or the number of SSD or flash drives in a given
configuration. These details must be delineated.

- Enumerate the background processes performed during idle to
provide customers the ability to better understand the probable
source of differences between systems.

* Include thermal parameters for each operational state.

« Peak or circuit breaker power in Amps and KVA, typical or nominal
energy usage, and expected cooling requirements in BTUs should
be reported on a label on the device, in product documentation, and
via sense code inquiry status information from a storage system.
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Reporting

ENERGY STAR

SELECTED COMMENTS:

At this point in time, there are no industry-standard protocols for
measuring temperature utilization, etc. Products on the market
today typically do not include the ability to measure or report input
power or inlet temperature data.

« Measuring and reporting capacity utilization is usually available on
demand via a management interface, but not typically by default.

« An initial approach may be to measure / report power at the Product
level using an external PDU. More granular power, temperature, and
utilization reporting could be considered in the future.

« SNMP is the most widely used reporting technology and is less
heavyweight than most others. Prefer not to specify a reporting
technology at all, so that market forces may apply.

« The information in the SMI-S standard is helpful for monitoring and
managing environmental states in a storage system.

« DMTF is developing a standard communication protocol for data
center equipment.
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Reporting

ENERGY STAR

SELECTED COMMENTS:

« The validity and utility of storage utilization data is highly suspect.
Because the controller system performs many functions, utilization
on the controller system processors provides limited information on
the operation of the system. The validity and accuracy of the
utilization data is further limited by the introduction of partitioning
within the controller processor.

« Capacity utilization is routinely discussed in the industry as a
fraction of either Raw Capacity or Consumable Capacity. There is
relatively little commonality to the way this class of data is reported.

« Granularity must be addressed correctly. It is difficult to justify
individual power information from hundreds of PSUs in a large array,
for example. We desire a moderate approach, with sensors limited
such that there is a readily apparent payback on the expense.

« Some systems include COTS products from companies that are not
storage system providers. If a PDU is not supplied by the storage
vendor, but it would be up to the data center to procure and install
the PDU to meet potential data reporting requirements.
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Next Steps

ENERGY STAR

* Review this presentation and send additional
feedback to Storage@energystar.gov.

* Reach out to your peers and colleagues to bring
more participants to the conversation.

» Continue your open dialogue and creative
collaboration with the EPA.

« Watch for Draft 1 and other working documents
to be distributed in the coming weeks.
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Contact Information

ENERGY STAR

 Andrew Fanara
fanara.andrew@epa.qgov // 206.553.6377

« Steve Pantano
spantano@icfi.com // 202.862.1551
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