











Global Harmonization of Metrics

* The Green Grid’s Power Usage Effectiveness (PUE) metric has
achieved significant worldwide adoption
— PUE = Total Facility Power / IT Power

 In February of 2010, The US DOE hosted a meeting targeted at
the Global Harmonization of Metrics
— Attendees included The Green Grid, US DOE, US EPA, EU
Code of Conduct, Japan’s METI, and Japan’s GIPC
— At this meeting, the group agreed to “harmonize” on the PUE

» As a next step, the group agreed on the need for immediate work
on a data center productivity metric



Agreement in principal

* Collaboration between Top500, Green500, Green
Grid and EE HPC WG

 Improve methodology, metrics, instrumentation and
testing in order to unite the community behind
energy efficiency metric(s) for HPC systems that form
the basis for comparing and evaluating individual
systems, product lines, architectures and vendors

e Report progress at SC and ISC









Proposed workloads

Leverage well established benchmarks

Use High Performance LINPACK (HPL) for measuring
compute energy efficiency

Use RandomAccess (Giga Updates Per second or
GUPs) for measuring memory energy efficiency

Need to identify workloads for measuring energy
efficiency of storage and I/0O



Unify and continuously improve
methodology

HPL and RandomAccess measurement methodologies well
established

Green500 and TOP500 power measurement methodologies
— Similar, but not identical methodologies
— Yield very similar results

Issues and concerns
— Define how to isolate integrated power/cooling systems from system
power measurement
— Need to increase vendor and/or SC center power measurement
reporting
e June 2010 Green500 List has 225 systems with derived power numbers












