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ѻҙҜҖґҐҙҎҌҝґҖҧҘҦґ 
ҚқҔҖҙҒґҘҔҪ
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ĎĭĳĤīŃ ĆģĵĨĲĮı ÝѸҙҐґқҘҔғҔқҞ֬ҝґ ҎҌң ҕҙҐ
ѯґҕҝҙқҔғҌҡҔҪ Ҕ ҚқҙҝҙҝҔҚҔқҙҎҌҘҔґ җҘҙҏҙҚҙҝҙҢҘҙҜҝҔ

˽͙͍͙͔ͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͫ ͊͗͒͟·ͣ ͍ͤͦ·ͣ ͔͙͔ͨͦͦͤͣ͟͡ ͔͔͗͊͘͡ 

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmarkand MobileMark, are measured using 
specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance 
tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more information go to 
http://www.intel.com/performance Configurations at the end of this presentation.

Åˤ͔͙͚͔ͭͦͪͯͭ͘͟ ͙ 
͔͙͍͚͔ͪ͊ͫͨ͊ͪ͊͊ͭ͡͡͡
͒͡Ύ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ
͙͔͙͚ͨͪͦ͗ͤ͡ ͤ͊ 
͍͔͔ͫͦͪͣͤͤ·ͻ 
ͨͪͦͼ͔ͫͫͦͪ͊ͻ

Å˽ͦͯ͡;͚͔͊ͭ ͙ͤͺͦͪͣ͊ͼ͙Ό 
ͦ ;͙͔ͫ͡ ͙͔ͭͪ͊ͼ͙͚Σ 
͍͙͙͊ͫͣͦͫͭ͘Ύͻ ͨͦ 
͒͊ͤͤ·ͣΣ ͔ͦͫͦ͋ͤͤͦͫͭΎͻ 
͒ͦͫͭͯͨ͊ ͟ ͨ͊ͣΎ͙ͭ 

Å˿͔͚͔͒ͯͭ͡ ͨͪͦͫͭͦͣͯ 
ͪ͊͋ͦ;͔ͣͯ ͨͪͦͼ͔ͫͫͯ 
͙͙ͦͨͭͣ͊͘ͼ͙͙ ͫ 
͙ͨͦ͒ͫ͊͊ͣ͘͟͟ ͒͡Ύ 
ͨͦͯ͡;͔͙ͤΎ ͔͔͋ͦ͡ 
͋·͎ͫͭͪͦͦ ͦ͒͊͟

http://www.intel.com/performance


ˤ͔ͭͦͪͤ͟·͔ ͔ͦͨͪ͊ͼ͙͙ όSIMD)

for(i = 0; i <= MAX; i++)

c[i] = a[i] + b[i];

+

a[i]

b[i]

c[i]

+

a[i+7] a[i+6] a[i+5] a[i+4] a[i+3] a[i+2] a[i+1] a[i]

b[i+7] b[i+6] b[i+5] b[i+4] b[i+3] b[i+2] b[i+1] b[i]

c[i+7] c[i+6] c[i+5] c[i+4] c[i+3] c[i+2] c[i+1] c[i]
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Intelϯ 

AVX2

8x floats

4x doubles

Intelϯ 

AVX

32x bytes

16x  16-bit shorts

8x  32-bit integers

4x  64-bit integers

2x 128-bit(!) integer
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Vector length 

ĎĭĳĤīŃ ĆģĵĠĭĢĤģ ěĤĢĳĮı ĊķĳĤĭĲĨĮĭĲ 
ßĎĭĳĤīŃ Ćěĝà



ѵҜҚҙҖҧғҞ֬ҝґ ҎґҜҧ ҚҌқҌҖҖґҖҔғҗ

Intel Advisor XE: Threading Vectorization

P P
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ˤ͔͙ͭͦͪ͊͘͟ͼ͙Ύ ͙ ͎ͣͤͦͦͨͦͭͦ;ͤͦͫͭΈ͙͙ͪͭ͟;ͤ͊ ͒͡Ύ ͍͔͔ͫͦͪͣͤͤ·ͻ 
͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͙͔ͫͫͭͣ

Vectorized 
& Threaded

Threaded

Vectorized

Serial

Key:

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmarkand MobileMark, are measured using 
specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance 
tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more information go to 
http://www.intel.com/performance Configurationsat the end of this presentation.

http://www.intel.com/performance
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ѭҎҝҙҗҌҝҔҢґҜҕҙ֬ ҎґҕҝҙқҔғҌҡҔҔ 
ҢҌҜҝҙ ҘґҐҙҜҝҌҝҙҢҘҙ
Å˴͙ͦͣͨ͡Ύͭͦͪ ͔ͤ ͍͔͎ͫ͒͊ ͔ͣͦ͗ͭ ͍͔͙͍ͭͦͪͦ͊ͭ͘͟Έ ͍͊΄ 
ͦ͒͟
Å˽͍͔ͪͦͪΈ͔ͭ ͙ͤ͊͡;͙͔ ͼ͙͍ͦ͟͡·ͻ ͍͙͙͔͚͊ͫͣͦͫͭ͘ 
͙ͫͨͦ͡Έͯ͘Ύ LƴǘŜƭϯ !ŘǾƛǎƻǊ

Åˤ͔ͫ ͨͦͤΎͭͤͦ?  ʕ ͔͙͚͔ͭͦͪͯͭ͘͟ ͙͙͔ͨͪͤͯ͒ͭ͡Έͤͦ.
C++: pragma simd, 

Fortran use: SIMD directive

Å˹͔ ͍ͫΎ͊͟Ύ ͍͔͙ͭͦͪ͊͘͟ͼ͙Ύ ͙͍ͦ͒ͤ͊ͦͦ͟ Ήͺͺ͔͙͍ͭͤ͊͟
Å͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤ·͚ ͒ͦͫͭͯͨ Ήͺͺ͔͙͍͔͔ͭͤ͟ ;͔ͣ 
͒ͦͫͭͯͨ ͫ ΄͎͊ͦͣ. s ͙͙͚͔ͤ͊ͪͯͭ͘͡ ͫLƴǘŜƭϯ !ŘǾƛǎƻǊ.

Å˾͙͔͊ͫͫͣͦͭͪͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͙͔͔͙ͣͤͤ͘Ύ ͫͭͪͯͭͯͪ͟· 
͒͊ͤͤ·ͻΦ  LƴǘŜƭϯ {La5 5ŀǘŀ [ŀȅƻǳǘ ¢ŜƳǇƭŀǘŜǎ͎ͣͦͯͭ 
ͨͦͣͦ;Έ

ˣ͔ͤ;͙ͣ͊ͪ͟ ͤ͊ ͔ͨͪ͒·͒ͯ΅͙ͻ 
͚ͫ͊͒͊͡ͻ ͋·͙͡ ͔ͯͫͦͪͤ͟· ͔ͤ ͭͦ͡Έͦ͟ 
͊͘ ͫ;͔ͭ ͍͍͔͙͊ͭͦͭͦͪ͊͘͟ͼ͙͙.ˣ·͙͡ 
͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͙͔͙͍͒ͪͭ͟· ͒͡Ύ 
͙͙͔ͨͪͤͯ͒ͭ͡Έ͚ͤͦ ͍͔͙ͭͦͪ͊͘͟ͼ͙͙ ͙ 
ͭΦͨΦ

˸͙͍͊ͫͫ· ͫͭͪͯͭͯͪ͟ ͯ͒ͦ͋ͤ· ͒͡Ύ 
͙͙͙͍͚ͤͭͯͭͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͒͊ͤͤ·ͻΣ 
ͤͦ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔͋ͦ͡ 
Ήͺͺ͔͙͍͚ͭͤͦ͟ ͒͡Ύ ͍͔͙ͭͦͪ͊͘͟ͼ͙͙ 
Ύ͍͡Ύ͔ͭͫΎ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͒͊ͤͤ·ͻ ͊͟͟ 
ͫͭͪͯͭͯͪ͊͟ ͙͍͍ͣ͊ͫͫͦΦ 
ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ LƴǘŜƭϯ {La5 5ŀǘŀ 
Layout TemplatesόLƴǘŜƭϯ {5[¢ύ 
͍ͨͦͦ͘͡Ύ͔ͭ ͙͍ͣ͊ͨͨͪͦ͊ͭΈ͒͊ͤͤ·͔ ͍ 
͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·͔ ͫͭͪͯͭͯͪ͟· ͒͡Ύ 
͍͔͙ͭͦͪ͊͘͟ͼ͙͙.

https://software.intel.com/en-us/intel-advisor-xe
https://software.intel.com/en-us/intel-advisor-xe
https://software.intel.com/en-us/code-samples/intel-compiler/intel-compiler-features/intel-sdlt
https://software.intel.com/en-us/code-samples/intel-compiler/intel-compiler-features/intel-sdlt


ˣ·ͫͭͪ·͚ ͦ͒͟ ͋·͔͔ͫͭͪ c ͒ ͙͚͊ͤͦͣ͘ 
͍ͯͨͪ͊͡Ύ͔ͣ·ͣ ͒͊ͤͤ·͙ͣ
LƴǘŜƭϯ !ŘǾƛǎƻǊ ς͍ ͔͙ͭͦͪ͊͘͟ͼ͙Ύ ͙ ͙͙͍͙͔ͨͪͦͭͦͭͨͪͦ͊ͤ ͎ͣͤͦͦͨͦͭͦ;͙ͤͦͫͭ

Å˽ͪͦͪ·͍ ͒͡Ύ ͎ͣͤͦͦͨͦͭͦ;͎ͤͦͦ ͙͚͒͊ͤ͊͘: 
Åˣ·͔ͫͭͪͦ ͙͙͍͙͔ͨͪͦͭͦͭͨͪͦ͊ͤ
Å˸͊ͫ΄͙͍͙͔ͭ͊͋ͪͦ͊ͤ ͔ͨͪͦͭ͊͟ ͤ͊ ͋ͦ͡Έ΄͙ͻ 
͙͔ͫͫͭͣ͊ͻ

Å˽͙ͦͫ͟ ͦ΄͙͋ͦ͟ ͙ͫͤͻ͙ͪͦͤ͊͘ͼ͙͙ ͒ͦ 
͙͔͔ͣͨͣͤͭ͊͡ͼ͙͙ ͎ͣͤͦͦͨͦͭͦ;͙ͤͦͫͭ

Å˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ͔͋͘ ͙͔ͯͭͦͣͭ͡Έ͚ͤͦ 
͙ͪ͊ͪ͊͋ͦͭ͘͟

http://intel.ly/advisor-xe

tŀǊǘ ƻŦ LƴǘŜƭϯ tŀǊŀƭƭŜƭ {ǘǳŘƛƻ
˨͍ͦ͋͊͡Ύ͚͔ͭ ͔͙ͨ͊ͪ͊ͣ͘͡͡͡ ͫ ͙͔ͤ͊ͣͤΈ΄͙͙ͣ ͙͙ͯͫ͡Ύ͙ͣ ͙ ͙ͪͫͦͣ͟ ͙ 

͙ͤ͊͋ͦ͡Έ΄͔͚ ͦͭ͒͊;͔͚

Å˹͙͊Ήͺͺ͔͙͍͔͚ͭͤ͟΄͊Ύ ͔͙ͨ͊ͪ͊͊͘͡͡͡ͼ͙Ύ:
Å ˤ͔͙͔ͭͦͪͯͣ͘͟ ͭ͊ͣΣ ͎͔͒ Ήͭͦ ͙͙ͨͪͤͦͫͭ 
͙ͤ͊͋ͦ͡Έ΄ͯΌ ͍·͎ͦ͒ͯ

Å ˣ·͔ͫͭͪͦ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͙͋ͦͪͯ͟͡Ό΅͙ͻ 
͔ͨͪͦ͋ͣ͡

Å ˽͙ͦ͒ͫ͊͘͟͟ ͒͡Ύ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͍͔͙ͭͦͪ͊͘͟ͼ͙͙
Å ˣ͔ͦͨ͊ͫͤ͊͘Ύ ͍͔͙ͭͦͪ͊͘͟ͼ͙Ύ
Å ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͒ͦͫͭͯͨ͊ ͟ ͨ͊ͣΎ͙ͭ

New!
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http://intel.ly/advisor-xe


ѽҐґҖҌ֬ ҍҦҜҝқҦ֬ ҕҙҐ ҍҦҜҝқґґ&  ĎĭĳĤīŃ 
Advisor
ѻқҙҝҙҝҔҚҔқҙҎҌҘҔґ җҘҙҏҙҚҙҝҙҢҘҙҜҝҔ

Å˿ͯ͡;͊ͦͫ͡Έ ͙͡ ͯ ͍͊ͫΣ ;ͭͦ:
Å ˽͔͙͊ͪ͊͊͘͡͡͡ͼ͙Ύ͙͔͙ͨͪͦ͗ͤ͡Ύ ͔͒͊ͭ ͫͪͦͣͤ͟·͚ Ήͺͺ͔ͭ͟?
Å ˨͙͎͙ͦͫͭ͡ ζ͋͊ͪΈ͔ͪ͊ ͣ͊ͫ΄͙͔͙ͭ͊͋ͪͯͣͦͫͭη? 
Å ˻͙͙ͭͦ͗͡͡ ͔͙ͪ͘͡ ͙͘-͊͘ ͦ΄͙͋ͦ͟ ͙ͫͤͻ͙ͪͦͤ͊͘ͼ͙͙?

Å˽͔͙͊ͪ͊͊͘͡͡͡ͼ͙Ύ͍ͯͨͪ͊͡Ύ͔ͣ͊Ύ ͒͊ͤͤ·͙ͣ: 
Å ˣ·͔ͫͭͪͦ ͙͙͍͙͔ͨͪͦͭͦͭͨͪͦ͊ͤ
Å ˸͊ͫ΄͙͍͙͔ͭ͊͋ͪͦ͊ͤ ͔ͨͪͦͭ͊͟ ͤ͊ ͋ͦ͡Έ΄͙ͻ ͙͔ͫͫͭͣ͊ͻ
Å ˽͙ͦͫ͟ ͦ΄͙͋ͦ͟ ͙ͫͤͻ͙ͪͦͤ͊͘ͼ͙͙ ͒ͦ ͙͔͔ͣͨͣͤͭ͊͡ͼ͙͙ ͎ͣͤͦͦͨͦͭͦ;͙ͤͦͫͭ
Å ˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ͔͋͘ ͙͔ͯͭͦͣͭ͡Έ͚ͤͦ ͙ͪ͊ͪ͊͋ͦͭ͘͟

http://intel.ly/advisor-xe

άLƴǘŜƭϯ !ŘǾƛǎƻǊhas allowed us to quickly 
prototype ideas for parallelism, saving 
ŘŜǾŜƭƻǇŜǊ ǘƛƳŜ ŀƴŘ ŜŦŦƻǊǘέ

Simon Hammond
Senior Technical Staff
Sandia National Laboratories
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˨͍ͦ͋͊͡Ύ͚͔ͭ ͔͙ͨ͊ͪ͊ͣ͘͡͡͡ ͫ ͙͔ͤ͊ͣͤΈ΄͙͙ͣ ͙͙ͯͫ͡Ύ͙ͣ ͙ ͙ͪͫͦͣ͟ ͙ 
͙ͤ͊͋ͦ͡Έ΄͔͚ ͦͭ͒͊;͔͚

http://intel.ly/advisor-xe


3) ˹͚͊ͫͭͪͦ.

4) ˽͍͔ͪͦͪΈΦ

5) ˿͔͚͒͊͡!

2) ˽͔͙͚ͪͦͭͪͯ͟
(˴͙ͦͣͨ͡Ύͭͦͪ 
͙͎͙͔ͤͦͪͪͯͭ 
͊ͤͤͦͭ͊ͼ͙͙.)

˿͔͙͚ͨͪͦͭͪͯ͟ ͙ ͔͊ͭͣ͘ ͔͙͚ͪ͊ͯ͘͡
LƴǘŜƭϯ !ŘǾƛǎƻǊ ͙͙͍͙͔ͨͪͦͭͦͭͨͪͦ͊ͤ ͎ͣͤͦͦͨͦͭͦ;͙ͤͦͫͭ

ˤ͔ͤ͒ͪΎ͚ ͔͙ͨ͊ͪ͊ͣ͘͡͡͡

1) ˢ͙͙͚ͤ͊ͪͯ͘͡.
P

P
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˨͍ͦ͋͊Έ ͔ͨ͊ͪ͊͡͡͡ΈͤͯΌ ͔͙ͪ͊͊͘͡ͼ͙Ό

Å˿ ͙ͨͫͦ͟ ͙ͨͦ͘ͼ͙͚ ͍ ͔ͦ͒͟

Å̊ ͊͋ͦͤ͡· ͒͡Ύ 
ͨͦͨͯ͡Ύͪͤ·ͻ ͔͍ͣͭͦ͒ͦ 
͔͙ͪ͊͊͘͡ͼ͙͙ 
͎ͣͤͦͦͨͦͭͦ;͙ͤͦͫͭ

LƴǘŜƭϯ !ŘǾƛǎƻǊ

�ƒ ˿͔͙ͦ͒ͪ͗ͭ ͍ͦͫͤͦͤ·͔ ͔͙͙ͣͭͪ͟ ͒͡Ύ 
ͨͦͨͯ͡Ύͪͤ·ͻ ͔ͨ͊ͪ͊͡͡͡Έͤ·ͻ ͔͙ͪ͊͊͘͡ͼ͙͚

�ƒ ˣ·͔ͫͭͪͦ ͙͙͍͙͔ͨͪͦͭͦͭͨͪͦ͊ͤ ͙ ͦͼ͔ͤ͊͟ 
͊͡Έ͔͙͍ͭͪͤ͊ͭ

�ƒ ˨͔ͭ͊͡Έͤ·͔ ͙ͨͦ͒ͫ͊͘͟͟ ͒͡Ύ ͨͦͨͯ͡Ύͪͤ·ͻ 
͎ͣͤͦͦͨͦͭͦ;ͤ·ͻ ͔͙ͪ͊͊͘͡ͼ͙͚
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