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Carbon dioxide emissions are the primary driver of global 
climate change. It’s widely recognized that to avoid the worst 
impacts of climate change, the world needs to urgently 
reduce emissions. But, how this responsibility is shared 
between regions, countries, and individuals has been an 
endless point of contention in international discussions.
This debate arises from the various ways in which emissions 
are compared: as annual emissions by country; emissions per 
person; historical contributions; and whether they adjust for 
traded goods and services. These metrics can tell very 
different stories

https://ourworldindata.org/co2-emissions
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Production of 
1 tonne of aluminum = 17mW

Fugaku supercomputer = 29,9 mW
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Production of 
1 tonne of aluminum = 17mW

Fugaku supercomputer = 29,9 mW

Typical Al production 
plant – 1 000 000 tones per 
year
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http://www.green-algorithms.org/

https://github.com/GreenAlgorithms/green-
algorithms-tool

https://www.advancedsciencenews.com/me
asuring-computers-carbon-footprint-with-
green-algorithms/
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Applications need to be optimized for efficient execution on a given 
system hardware. Although some optimization techniques exist that aim 
particularly at improving energy efficiency (such as choosing algorithms 
that yield the same results with less energy), any optimization that 
reduces the runtime of an algorithm (time to solution) will ultimately result 
in lower energy consumption (energy to solution). Therefore, classical 
and well-known performance optimization techniques can be applied to 
achieve this goal.

Reducing runtime of an algorithm = Effective usage of CPU or GPU or 
any other hardware.

Max FLOPS/Watts
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Intel oneAPI
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S1. Survey collection by command line with advisor:

mpirun -n <number of nodes> advixe-cl -collect survey –-trace-mpi --
./<app_name>

2. Trip count collection by command line with advisor:

mpirun -n <number of nodes> advixe-cl -collect tripcounts -flops-and-
masks –-trace-mpi -- ./<app_name>

3. Extraction of the data in a report:

advixe-cl –report survey –show-all-columns –-format=text  -– report-
output report.txt
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S1. Run Intel SoC Watch for collecting data
socwatch -t 30 -f sys -r vtune -m -o run1

2. Read with Intel Vtune:
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Poisson solver (27 point stencil approximation), 6248R, 1 
core, no opt
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6248R (1 core, no optimizations) - 0.6 GFLOPS/64 Watts = 
0.009 GFLOPS/Watt
6248R (24 cores, no optimizations) – 10 GFLOPS/ 120 Watts = 
0.08 GFLOPS/Watt
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SHow to maximize the performance? 
1. The loop count can't change once the loop starts by the code 
inside the loop.
2. Control ow shouldn't be changed by special statements.
3. There shouldn't be data dependencies with other indexes of 
the loop due to the memory conflict problem.
4.Conditionals sentences (if/else) can be used if they don't 
change the control flow, and are only used to conditionally load 
A or B values into a C variable. In fact, the best performance 
can be achieved only without conditional
sentences inside loop.
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Mode
Intel Xeon Gold 6144 

(8 cores)

Intel Xeon Gold 6150 

(18 cores) 

Intel Xeon Gold 6154

(18 cores) 

Base (without/with 

AVX-512) frequency
3.5GHz/2.2GHz 2.7GHz/1.9GHz 3GHz/2.1GHz

Normal turbo 4.1 GHz 3.4 GHz 3.7 GHz

AVX-512 turbo 2.8 GHz 2.5 GHz 2.7 GHz
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Poisson solver (27 point stencil approximation), 6248R, 
24 cores, AVX512, autoparallel
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6248R (1 core, no optimizations) - 0.6 GFLOPS/64 Watts = 
0.009 GFLOPS/Watt
6248R (24 cores, no optimizations, autoparallel) – 10 
GFLOPS/ 120 Watts = 0.08 GFLOPS/Watt
6248R (24 cores, auto AVX512, autoparallel) – 95 
GFLOPS/ 180 Watts = 0.52 GFLOPS/Watt
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8368Q (38 cores, AVX512, autoparallel) – 130 GFLOPS/ 210 
Watts = 0.61 GFLOPS/Watt
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6 GPUs per node!!!
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Thank you for your attention
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Vectorization
void hist(const float * samples, int * const hist, const float group_width)
{ float group_width_rec = 1.0f / group_width;
#pragma vector aligned
for (int sample_index = 0; sample_index < 1024; sample_index++)
{ const int bin = (int) (samples[sample_index] * group_width_rec);
hist[bin]++; }
}

double A[vec_width], B[vec_width]; 
//this loop will be automatically vectorized 
for(int i = 0; i < vec_width; i++) 
A[i]+=B[i];

double A[vec_width], B[vec_width];
__m512d A_vec = _mm512_load_pd(A);
__m512d B_vec = _mm512_load_pd(B);
A_vec = _mm512_add_pd(A_vec,B_vec);
_mm512_store_pd(A,A_vec);


	Слайд номер 1
	Слайд номер 2
	Слайд номер 3
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Слайд номер 9
	Слайд номер 10
	Слайд номер 11
	Слайд номер 12
	Слайд номер 13
	Слайд номер 14
	Слайд номер 15
	Слайд номер 16
	Слайд номер 17
	Слайд номер 18
	Слайд номер 19
	Слайд номер 20
	Слайд номер 21
	Слайд номер 22
	Слайд номер 23
	Слайд номер 24

