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Motivation: DRAM Refresh
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If software is able to tolerate errors, we can lower refresh rates
pretty drastically to save power



Flicker: Approach

* Critical / non-critical data partitioning
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application
correctness
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Mobile applications have substantial amounts of non-critical data



Flicker: Implementation

.~ Minimal H/W changes:
9 Variation of PASR DRAM

OS
Allocator / n
—p > High Refresh Rows %
\~ | 5
T ~—~— Low Refresh Rows X
—> ~ >
virtual
pages physical
pages
O critical object critical page

O non-critical object non-critical page



http://images.google.com/imgres?imgurl=http://www.ornl.gov/info/reporter/no2/confused.jpg&imgrefurl=http://www.dreamviews.com/community/showthread.php?p=1174328&usg=__nOhLnileB95yYYV29Ogo71BUeiw=&h=322&w=320&sz=27&hl=en&start=4&sig2=gQGoMCsK1omtCMR6X-FoNQ&tbnid=kMr1-4UaWnq7UM:&tbnh=118&tbnw=117&prev=/images?q=programmer+confused&gbv=2&hl=en&ei=KD_NStPVDJnatAO4h9GxDg
http://images.ic-on-line.cn/0056/hye25l256160ac-75_42780100001.gif

Flicker: Contributions

First software technique to intentionally
lower hardware reliability for energy savings

Minimal changes to hardware — based on
PASR mode in existing DRAMs

No modifications required for legacy
applications — incremental deployment

Reduced overall DRAM power by 20-25%
with negligible loss of performance ( < 1 %)
and reliability across wide range of apps



The “Good Enough” Revolution

Source: WIRED Magazine (Sep 2009) — Robert Kapps
http://www.wired.com/gadgets/miscellaneous/magazine/17-09/ff _goodenough

People prefer “cheap and good-enough” over
“costly and near-perfect”

http://research.microsoft.com/en-us/projects/samurai/


http://images.google.com/imgres?imgurl=http://www.slipperybrick.com/wp-content/uploads/2007/11/samsung-sph-m4650-smartphone.jpg&imgrefurl=http://www.slipperybrick.com/category/smart-devices/&usg=__ghLSS5WTKb949xaYNnQ-6Mh0Uyc=&h=357&w=500&sz=35&hl=en&start=4&sig2=XTVXweDVIM_FqFkjnj0c0A&tbnid=8-JbGKBUJvMvXM:&tbnh=93&tbnw=130&prev=/images?q=smartphone&gbv=2&hl=en&ei=DkHNSrbtBpXWNMHqiIsD

