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Abstract Using Energy Consumption Using Power Consumption
In the era where exascale systems are imminent, maintaining a power budget is Using total energy consumption as the performance metric: Using scaled walltime (from average power) as the performance metric:
one of the most critical problem to overcome. Along with much research on . g . . L . .
. . . . Slower kernel will run for longer, yielding higher energy consumption. 1 Power consumption is consistent at a certain frequency.
balancing performance and power, Dynamic Voltage and Frequency Scaling
(DVES) is being used extensively to save idle-time CPU power consumption. 1 Our idea is to use the average power consumption to estimate the average
| | | ] | Perf f ATLAS's parallel DGEMM on A57 frequency, then use the computed frequency to scale the wall time.
The drawback is that the inherent random behavior of DVFS makes walltime Srormance o pars
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unreliable to be used as a performance metric which causes random 106  Scaled walltime, T, =
o . .. : f,

performance from libraries (e.g. ATLAS) that rely on machine-specific auto- g 90 - .

tuning of several characteristics to achieve the best performance. g 80 - O Average frequency, f, = F(P) where P = average power = pm
c 70 -
£

In this poster: g gg | 1 F(P) can be empirically tuned or manually fed using system specification.
a _ W EK : :

1. We show that a sub-optimal selection (not the worst case) of kernel and e m B - f), can be set to any frequency so that T'; represents the estimated walltime

block size during auto-tuning can cause ATLAS to lose 40%of DGEMM £ 20 - at f,
performance and 2 b : Performance of ATLAS's parallel DGEMM on A57

using scaled walltime with DVFS

2. We present a more reliable performance metric in presence of DVFS that 1200 1500 1800 2100 2400
. Matrix Order 100 -+
can achieve the same performance as no-DVFS. S 90 -
d Performance loss is about 60% for sub-optimal kernel selection. @ 80 -
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. . o = Need to analyze the relationship between energy consumption and frequency. = ]
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J Helps libraries (e.g. ATLAS) to build machine-specific optimized BLAS. 1 ’ 5 10 -
. . . . . 0.8 - > | 0
 Helps iterative compilers (e.g. iFKO) to find the best optimizations for the 06 | 4 1500 1500 1800 2100 2400
machine to apply to the compiling code. 8‘2‘ ) Matrix Order
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O Can provide up to 10x speedup over generic optimizations. e om0 1000 1900 C oo a0 s 1000 1900 J .SC represents thg ATLAS installation where F(P) was empirically tuned and
Frequency (MHz) Frequency (MHz) fitted to be non-linear.

Dynamic Voltage and Frequency Scaling (DVFS): 1 SL represents the ATLAS installation where F(P) was formed to be linear

1 Even at the lowest frequency, the overall energy consumption is low. : . .
G Y &Y P using the lowest and highest frequency and corresponding power.

-l Efficient technique to save idle-time power consumption. = Causing any kernel or block size running at a lower frequency treated as faster than

1 OS collaborates with the hardware based on CPU usage and temperature. others running at a slightly higher frequency.

= Need to penalize the metric using the increased walltime.

(d Both cases were successfully able to enable proper auto-tuning and the
performance loss is less than 1%.
1 Walltime is not usable anymore to compare performance.

Two instances of bad auto-tuning of ATLAS: Using Time-Energy product as the performance metric: Conclusions and Future Work
1. A sub-optimal (the second best) kernel is selected. benalizi - - e i - :
P ( ) J Penalizing the energy consumption with walltime improves the selection. O Conclusions:
i 2. We presented a reliable performance metric that enables proper auto-tuning
consumption. . .
Performance of ATLAS's parallel DGEMM on A57 without any loss of performance in presence of DVFS.
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S o using (TimexEnergy) with DVFS 1. Explore alternative power measurement technologies (e.g. RAPL) that doesn’t
?.:3' 30 - ,\;188 : require built-in power monitoring systems.
g 70 - = 0 2. Explore the power-frequency relationship on systems with higher frequency and
s 60 - £ o significantly higher power requirements.
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§ 40 - 5 60 - 3. Explore the effect of memory DVFS along with CPU DVFS during auto-tuning and
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