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ȰɆɐ ɒɆɐɗɎɒɆɑɢɓɔ ɎɗɕɔɑɢɍɔɈɆɘɢ çɌɋɑɋɍɔè? 

3 

ʏʪʦ ʜʝʣʘʪʴ? ʊʨʝʙʫʝʤʳʝ ʫʩʠʣʠʷ 

ȮɗɕɔɑɢɍɔɈɆɘɢ ɓɔɈɡɋ ɎɓɗɘɖəɐɜɎɎ 

ɼʦʙʠʪʴʩʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ 

ʈʘʩʧʘʨʘʣʣʝʣʠʪʴ 

ȪɔɇɎɘɢɗɥ ɗɘɆɇɎɑɢɓɔɗɘɎ ɕɆɖɆɑɑɋɑɢɓɔɏ 
ɈɋɖɗɎɎ 

ȳɆɏɘɎ əɍɐɎɋ ɒɋɗɘɆ, ɗɊɋɖɌɎɈɆɤɟɎɋ 
ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ 

ȴɕɘɎɒɎɍɎɖɔɈɆɘɢ ɕɔɊ 
ɒɎɐɖɔɆɖɛɎɘɋɐɘəɖə 

http://software.intel.com/en-us/articles/optimization-notice


ȲɆɐɗɎɒəɒ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ 
ȩɊɋ ɔɓ? 

4 

ȷɐɆɑɥɖɓɡɏ ɐɔɊ Ȩɋɐɘɔɖɓɡɏ ɐɔɊ 

ȵɆɖɆɑɑɋɑɢɓɡɏ ɐɔɊ Ȩɒɋɗɘɋ - ɑəɝɞɋ 

http://software.intel.com/en-us/articles/optimization-notice


ȲɆɐɗɎɒəɒ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ 
ȰɆɐ ɊɔɗɘɎɝɢ? 

5 

 

Á ȲɓɔɉɔɥɊɋɖɓɔɗɘɢ                                                  ɕɔ ɍɆɊɆɝɆɒ (TLP)  

ïȵɋɖɋɕɖɔɋɐɘɎɖɔɈɆɓɎɋ 

ïȨɔɍɒɔɌɓɔ, ɉɑɔɇɆɑɢɓɆɥ ɕɋɖɋɖɆɇɔɘɐɆ ɐɔɊɆ 

ïȵɋɖɋɐɔɒɕɎɑɥɜɎɥ 

ïȨ ɊɆɑɢɓɋɏɞɋɒ çɇɋɗɕɑɆɘɓɆɥè ɒɆɗɞɘɆɇɎɖəɋɒɔɗɘɢ 

Á ȾɎɖɎɓɆ ɐɔɒɆɓɊɡ SIMD                                         ɕɔ ɊɆɓɓɡɒ (DLP)                               

ïȵɋɖɋɐɔɒɕɎɑɥɜɎɥ 

ïȨɔɍɒɔɌɓɔ, ɑɔɐɆɑɢɓɆɥ ɕɋɖɋɖɆɇɔɘɐɆ ɐɔɊɆ 

ïȮɍɖɋɊɐɆ, ɕɋɖɋɕɖɔɋɐɘɎɖɔɈɆɓɎɋ 

ïȵɋɖɋɐɔɒɕɎɑɥɜɎɥ Ɋɑɥ ɐɆɌɊɔɉɔ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ  

Á ȩɔɓɐɆ ɒɋɉɆɉɋɖɜ                               

     ȵɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ çɊɆɖɔɒè 

http://software.intel.com/en-us/articles/optimization-notice


12:15 - 13:15  

ȶɔɉɔɌɎɓ ȰɎɖɎɑɑ 

14:45 - 15:30  

ȺɋɊɔɖɔɈ ȩɋɓɓɆɊɎɏ 

ȵɔɝɋɒə ɐɔɒɕɎɑɥɘɔɖ IntelÈ ? 
ȵɆɖɆɑɑɋɑɎɍɒ! 
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ȨɋɐɘɔɖɎɍɆɜɎɥ 

ȹɑəɝɞɋɓɓɆɥ ɆɈɘɔɒɆɘɎɝɋɗɐɆɥ ɈɋɐɘɔɖɎɍɆɜɎɥ  

Ȩɋɐɘɔɖɓɡɋ ɐɔɓɗɘɖəɐɜɎɎ Ɉ ɥɍɡɐɋ (CilkÊ Plus) 

ȳɎɍɐɔəɖɔɈɓɋɈɡɋ ɈɔɍɒɔɌɓɔɗɘɎ 

Ȳɓɔɉɔɕɔɘɔɝɓɔɗɘɢ Ɏ ɒɓɔɉɔɥɊɋɖɓɔɗɘɢ 

ȶɆɗɞɎɖɋɓɎɥ ɥɍɡɐɆ (CilkÊ Plus, OpenMP 4.0)  

C++ ɇɎɇɑɎɔɘɋɐɎ Ɋɑɥ ɒɓɔɉɔɕɔɘɔɝɓɔɗɘɎ (TBB)  

ȹɑəɝɞɋɓɓɆɥ ɆɈɘɔɒɆɘɎɝɋɗɐɆɥ ɕɆɖɆɑɑɋɑɎɍɆɜɎɥ 

ȴɕɘɎɒɎɍɎɖɔɈɆɓɓɡɋ ɇɎɇɑɎɔɘɋɐɎ ï IPP , MKL  

http://software.intel.com/en-us/articles/optimization-notice


ȵɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ! 
ñCitius , Altius , Fortius !ò 
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1 1 

1,23 

1,46 

1 1 

1,24 

1,5 

Intel® C++ 
 

Windows Linux Windows Linux 
     Estimated SPECfp®_base2006                       Estimated SPECint®_base2006  

Configuration: Hardware: HP ProLiant DL360p Gen8 with Intel® Xeon® CPU E5-2680 v2 @ 2.80GHz, 256 GB RAM, HyperThreading is on. 
Software: Intel C++ compiler 15.0, Microsoft Visual C++ 2013, GCC 4.9.0.  Linux OS: Red Hat Enterprise Linux Server release 6.5 (Santiago), 
kernel 2.6.32-431.el6.x86_64.  Windows OS:  Windows 7 Enterprise, Service pack 1. SPEC* Benchmark (www.spec.org).   
 
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.  Performance 
tests, such as SYSmark and 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.   * Other brands 
and names are the property of their respective owners.   Benchmark Source: Intel Corporation 
 
Optimization Notice: Intelõs compilers may or may not optimize to the same degree for non-Intel microprocessors for 
optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 
instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any 
optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are 
intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for 
Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding 
the specific instruction sets covered by this notice.  Notice revision #20110804 .  
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 Floating Point  Integer 

Relative geomean performance, SPEC* benchmark - higher is better  

0,64 
0,54 

0,78 
0,73 

0,83 

1 0,99 1 

Intel ® Fortran Compiler  
 

Configuration: Hardware: IntelÈ CoreÊ i7-4770K CPU @ 3.50GHz, HyperThreading is off, 16 GB RAM. . Software: Intel Fortran compiler 15.0, 
Absoft*14.0.3,. PGI Fortran* 14.7, Open64*, gFortran* 4.9.0.   Linux OS: Red Hat Enterprise Linux Server release 6.4 (Santiago), kernel 2.6.32-
358.el6.x86_64.  Windows OS:  Windows 7 Enterprise, Service pack 1. Polyhedron Fortran Benchmark (www.polyhedron.com).    Windows 
compiler switches: Absoft: -m64 -O5 -speed_math=10 -fast_math -march=core -xINTEGER -stack:0x80000000.  Intel® Fortran compiler: /fast 
/Qparallel /link /stack:64000000.  PGI Fortran: -fastsse -Munroll=n:4 -Mipa=fast,inline -Mconcur=numa.       Linux compiler switches: Absoft -m64 
-mavx -O5 -speed_math=10 -march=core ðxINTEGER.  Gfortran: -Ofast -mfpmath=sse -flto -march=native -funroll-loops -ftree -parallelize-
loops=4. Intel Fortran compiler: -fast ðparallel.  PGI Fortran: -fast -Mipa=fast,inline -Msmartalloc -Mfprelaxed -Mstack_arrays -Mconcur=bind.  
Open64: -march=bdver1 -mavx -mno-fma4 -Ofast -mso ðapo.  
 
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.  Performance 
tests, such as SYSmark and 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.   * Other brands 
and names are the property of their respective owners.   Benchmark Source: Intel Corporation 
 
Optimization Notice: Intelõs compilers may or may not optimize to the same degree for non-Intel microprocessors for 
optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 
instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any 
optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are 
intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for 
Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding 
the specific instruction sets covered by this notice.  Notice revision #20110804 .  
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 Windows Linux 

Relative geomean performance, Polyhedron* benchmarkð lower is better  

http://software.intel.com/en-us/articles/optimization-notice
http://www.spec.org/
http://www.polyhedron.com/


ȨɋɐɘɔɖɎɍɆɜɎɥ 
SIMD ï ɔɊɓɆ ɎɓɗɘɖəɐɜɎɥ Ɋɑɥ ɈɋɐɘɔɖɆ ɊɆɓɓɡɛ 
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ÅȷɐɆɑɥɖɓɔɋ ɈɡɕɔɑɓɋɓɎɋ 
Å ɛ86/x87/SSE  

Å ɔɊɓɆ ɎɓɗɘɖəɐɜɎɥ ɊɆɋɘ ɔɊɎɓ 
ɖɋɍəɑɢɘɆɘ 

ÅȨɋɐɘɔɖɓɔɋ ɈɡɕɔɑɓɋɓɎɋ 
Å SSE ɎɑɎ AVX ɎɓɗɘɖəɐɜɎɎ 

Å ɔɊɓɆ ɎɓɗɘɖəɐɜɎɥ ɊɆɋɘ Ɉɋɐɘɔɖ 
ɖɋɍəɑɢɘɆɘɔɈ 

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

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

+ 
a[i] 

b[i] 

a[i]+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] 

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

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

b 

a+b 

+ 

http://software.intel.com/en-us/articles/optimization-notice


ȶɆɍɑɎɝɓɡɋ ɗɕɔɗɔɇɡ ɈɋɐɘɔɖɎɍɆɜɎɎ 
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˴͙ͦͣͨ͡Ύͭͦͪ:  
ˢ͍ͭͦ-͍͔ͭͦͪ͟ ͙͊͘ͼ͙Ύ (͔͋͘ ͙͔͔͙ͣͤͤ͘Ύ ͦ͒͊͟) 

˴͙ͦͣͨ͡Ύͭͦͪ :  
     ˨ ͙͔͙͍ͪͭ͟· ͒͡Ύ ͍͔͙ͭͦͪ͊͘͟ͼ͙͙ 

˴͊ͫͫ͡· SIMD intrinsic 
(͙͔ͤ͊ͨͪͣͪ: F32vec , F64vecΣ Χύ 

ˤ͔ͭͦͪͤ͟·͔ intrinsic ͅ ͯͤ͟ͼ͙͙ 
(͙͔ͤ͊ͨͪͣͪ : _mm_fmadd_pd(é), _mm_add_ps(é)Σ Χύ 

͙̉ͫͭ·͚ ͔͔͊ͫͫͣ͋ͪ͡ 
(͙͔ͤ͊ͨͪͣͪ : [v] addps , [v] addssΣ Χύ 

˴͙ͦͣͨ͡Ύͭͦͪ:  
LƴǘŜƭϯ Cilkϰ tƭǳǎ !ǊǊŀȅ Notation 

˶͔͎͙͚͟ 

˿ͦ͗ͤ͡·͚ 

˴͙ͦͣͨ͡Ύͭͦͪ:  
#pragma simd / omp simd 

http://software.intel.com/en-us/articles/optimization-notice
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Áɺʩʝʛʦ ʦʜʥʘ ʩʪʨʦʯʢʘ (!) ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪ SSE ʠ AVX ʥʘʰʘ 

Áʀʛʥʦʨʠʨʫʶʪʩʷ ʜʨʫʛʠʤʠ ʢʦʤʧʠʣʷʪʦʨʘʤʠ => 
ʢʦʜ ʧʦʨʪʠʨʫʝʤ 

ȨɋɐɘɔɖɎɍɆɜɎɥ ɗ OpenMP  4.0  

 
  for (int x = x0; x < x1; ++x) { 
        float div = coef[0] * A_cur[x] 
                           + coef[1] * ((A_cur[x + 1] + A_cur[x - 1]) 
                           + (A_cur[x + Nx] + A_cur[x - Nx]) 
                           + (A_cur[x + Nxy] + A_cur[x - Nxy])) 
                           + coef[2] * ((A_cur[x + 2] + A_cur[x - 2]) 
                           + (A_cur[x + sx2] + A_cur[x - sx2]) 
                           + (A_cur[x + sxy2] + A_cur[x - sxy2])) 
                           + coef[3] * ((A_cur[x + 3] + A_cur[x - 3]) 
                           + (A_cur[x + sx3] + A_cur[x - sx3]) 
                           + (A_cur[x + sxy3] + A_cur[x - sxy3])) 
                           + coef[4] * ((A_cur[x + 4] + A_cur[x - 4]) 
                           + (A_cur[x + sx4] + A_cur[x - sx4]) 
                           + (A_cur[x + sxy4] + A_cur[x - sxy4])); 
        A_next[x] = 2 * A_cur[x] - A_next[x] + vsq[s+x] * div; 
  } 

http://software.intel.com/en-us/articles/optimization-notice
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Áɺʩʝʛʦ ʦʜʥʘ ʩʪʨʦʯʢʘ (!) ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪ SSE ʠ AVX ʥʘʰʘ 

Áʀʛʥʦʨʠʨʫʶʪʩʷ ʜʨʫʛʠʤʠ ʢʦʤʧʠʣʷʪʦʨʘʤʠ => 
ʢʦʜ ʧʦʨʪʠʨʫʝʤ 

ȨɋɐɘɔɖɎɍɆɜɎɥ ɗ OpenMP  4.0  

#pragma simd vectorlength(8) 
  for (int x = x0; x < x1; ++x) { 
        float div = coef[0] * A_cur[x] 
                           + coef[1] * ((A_cur[x + 1] + A_cur[x - 1]) 
                           + (A_cur[x + Nx] + A_cur[x - Nx]) 
                           + (A_cur[x + Nxy] + A_cur[x - Nxy])) 
                           + coef[2] * ((A_cur[x + 2] + A_cur[x - 2]) 
                           + (A_cur[x + sx2] + A_cur[x - sx2]) 
                           + (A_cur[x + sxy2] + A_cur[x - sxy2])) 
                           + coef[3] * ((A_cur[x + 3] + A_cur[x - 3]) 
                           + (A_cur[x + sx3] + A_cur[x - sx3]) 
                           + (A_cur[x + sxy3] + A_cur[x - sxy3])) 
                           + coef[4] * ((A_cur[x + 4] + A_cur[x - 4]) 
                           + (A_cur[x + sx4] + A_cur[x - sx4]) 
                           + (A_cur[x + sxy4] + A_cur[x - sxy4])); 
        A_next[x] = 2 * A_cur[x] - A_next[x] + vsq[s+x] * div; 
  } 

1,00  

3,92  

6,67  

0

1

2

3

4

5

6

7

Serial SSE 4.2 AVX2
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RTM-Stencil 

Configuration: Intel® Xeon® CPU E3-1270 v3 @ 3.50 GHz system (4 cores with Hyper-Threading On), running at 3.50GHz, with 32.0GB RAM, L1 Cache 256KB, L2 Cache 1.0MB, 

L3 Cache 8.0MB, 64-bit Windows* Server 2012 R2 Datacenter.  Compiler options:, SSE4.2:  -O3 ðQipo ðQxSSE4.2  or  AVX2: -O3 ðQipo ðQxCORE-AVX2.  For more information 

go to http://www.intel.com/performance  

 

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.  Performance tests, such as SYSmark and 

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.   * Other brands and names are the property of their respective owners.   Benchmark Source: Intel Corporation 

 

Optimization Notice: Intelõs compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to 
Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the 
availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in 
this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel 
microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by 
this notice.  Notice revision #20110804 .  

Normalized performance data ð higher is better 

http://software.intel.com/en-us/articles/optimization-notice
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Áɺʩʝʛʦ ʜʚʝ ʩʪʨʦʯʢʠ (!) ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪ SSE ʠ AVX ʥʘʰʘ 

typedef  float complex fcomplex ;  

const  uint32_t max_iter  = 3000 ;  

 

uint32_t mandel ( fcomplex  c, uint32_t max_iter )  

{  

    uint32_t count = 1; fcomplex  z = c;  

    while (( cabsf (z) < 2.0f) && (count < max_iter )) {  

       z = z * z + c; count++;  

    }  

    return count;  

}  

uint32_t count[ ImageWidth ][ ImageHeight ];  

 éé é.  éé.  

      for (int32_t y = 0; y < ImageHeight ; ++y) {  

        float c_im  = max_imag  -  y * imag_factor ;  

 

        for (int32_t x = 0; x < ImageWidth ; ++x) {  

          fcomplex  in_vals_tmp  = ( min_real  + x * 

real_factor ) + ( c_im  * 1.0iF);  

          count[y][x] = mandel ( in_vals_tmp , max_iter );  

        }  

      }  

ȨɋɐɘɔɖɎɍɆɜɎɥ ɗ OpenMP  4.0  

http://software.intel.com/en-us/articles/optimization-notice
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Áɺʩʝʛʦ ʜʚʝ ʩʪʨʦʯʢʠ (!) ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪ SSE ʠ AVX ʥʘʰʘ 

typedef  float complex fcomplex ;  

const  uint32_t max_iter  = 3000 ;  

#pragma omp declare simd  uniform( max_iter ), simdlen (16)  

uint32_t mandel ( fcomplex  c, uint32_t max_iter )  

{  

    uint32_t count = 1; fcomplex  z = c;  

    while (( cabsf (z) < 2.0f) && (count < max_iter )) {  

       z = z * z + c; count++;  

    }  

    return count;  

}  

uint32_t count[ ImageWidth ][ ImageHeight ];  

 éé é.  éé.  

      for (int32_t y = 0; y < ImageHeight ; ++y) {  

        float c_im  = max_imag  -  y * imag_factor ;  

#pragma omp simd  safelen (16)  

        for (int32_t x = 0; x < ImageWidth ; ++x) {  

          fcomplex  in_vals_tmp  = ( min_real  + x * 

real_factor ) + ( c_im  * 1.0iF);  

          count[y][x] = mandel ( in_vals_tmp , max_iter );  

        }  

      }  
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ɺʳʯʠʩʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʄʘʥʜʝʣʴʙʨʦʪʘ 

Configuration: Intel® Xeon® CPU E3-1270 v3 @ 3.50 GHz system (4 cores with Hyper-Threading On), running at 3.50GHz, with 32.0GB RAM, L1 Cache 256KB, L2 Cache 1.0MB, 

L3 Cache 8.0MB, 64-bit Windows* Server 2012 R2 Datacenter.  Compiler options:, SSE4.2:  -O3 ðQipo ðQxSSE4.2  or  AVX2: -O3 ðQipo ðQxCORE-AVX2.  

 

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.  Performance tests, such as SYSmark and 

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.   * Other brands and names are the property of their respective owners.   Benchmark Source: Intel Corporation 

 

Optimization Notice: Intelõs compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to 
Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the 
availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in 
this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel 
microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by 
this notice.  Notice revision #20110804 .  

Normalized performance data ð higher is better 

ȨɋɐɘɔɖɎɍɆɜɎɥ ɗ OpenMP  4.0  

http://software.intel.com/en-us/articles/optimization-notice
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ɼʆ:  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʜ 

void Search( const Board& b ) { 

     é 

        } else { 

         Search( Board(b,i,0) ); 

         Search( Board(b,i,1) ); 

        }}} 
 

30.2 Seconds 

ʇʆʉʃɽ:  ʧʘʨʘʣʣʝʣʴʥʳʡ ʢʦʜ 

void Search( const Board& b ) { 

     é 

        } else { 

         cilk_spawn Search( Board(b,i,0) ); 

         Search( Board(b,i,1) ); 

       }}} 
 

8.4 Seconds 

Configuration: IntelÈ CoreÊ i7-4770K (Haswell) CPU, 3.50GHz, 4 cores,  Hyper-Threading On, 16GB RAM, 12M cache, 64-bit Ubuntu.  For the full code set:  

https:// software.intel.com/en-us/articles/cilk-plus-solver-for-a-chess-puzzle-or-how-i-learned-to-love-rejection 

 

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.  Performance tests, such as SYSmark and 

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.   * Other brands and names are the property of their respective owners.   Benchmark Source: Intel Corporation 

 

Optimization Notice: Intelõs compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to 
Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the 
availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in 
this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel 
microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by 
this notice.  Notice revision #20110804 .  

Normalized performance data ð higher is better 
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Intel® CilkÊ Plus Parallelism 

ȰɑɤɝɋɈɡɋ ɗɑɔɈɆ Intel CilkÊ Plus 

http://software.intel.com/en-us/articles/optimization-notice
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Intel  Parallel Studio  XE 2015 Composer Edition  
ɝɘɔ ɓɔɈɔɉɔ? 
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Á ʆʬʬʣʦʜʠʥʛ ʩ ʧʦʤʦʱʴʶ Intel® Graphics Technology 

Á ʅʦʚʳʝ ʦʪʯʝʪʳ ʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʚʝʢʪʦʨʠʟʘʮʠʠ 

Á ʇʦʣʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʘʥʜʘʨʪʦʚ:  

Á C++11 

Á Fortran 2003 
Á ʇʦʯʪʠ ʚʝʩʴ OpenMP* 4.0 (ʥʝʪ ʨʝʜʫʢʮʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ) 

Á ʈʘʩʰʠʨʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ Fortran 2008 

 

Á ʇʦʜʜʝʨʞʢʘ Fortran ʚ gdb* (IntelÈ Debuggerõʘ ʙʦʣʴʰʝ ʥʝʪ) 

Á ʋʜʦʙʥʘʷ ʦʥʣʘʡʥ ʫʩʪʘʥʦʚʢʘ 

Á ɽʱ  yʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ MKL 

14:45 - 15:30  

ȩɋɓɓɆɊɎɏ Ɉɗɦ ɋɟɦ ɛɔɝɋɘ 
ɖɆɗɗɐɆɍɆɘɢ ɕɖɔ ɓɋɦ 

http://software.intel.com/en-us/articles/optimization-notice


ȴɘɝɦɘɡ ɕɔ ɔɕɘɎɒɎɍɆɜɎɎ 

16 

Á ɽʜʠʥʘʷ ʦʧʮʠʷ ʜʣʷ ʚʩʝʭ ʦʪʯʝʪʦʚ -opt-report 

(ʦʙʲʝʜʠʥʝʥʠʝ -vec-report, -par-report, -openmp-report ʠ 

ʜʨ.) 

Á ʉʪʘʨʳʝ ʦʧʮʠʠ ʚʩʸ ʝʱ yʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

Á ʌʘʡʣ ʩ ʦʪʯʸʪʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʥʠʢʘ.  
Á ʄʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ðopt-report-file=<filename|stderr|stdout> 

Á ɹʦʣʝʝ ʧʦʥʷʪʥʳʝ ʠ ʯʠʪʘʝʤʳʝ ʦʪʯʝʪʳ 

Á ʂʨʘʩʠʚʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ  

      Microsoft Visual Studio*  

http://software.intel.com/en-us/articles/optimization-notice


ȴɘɝɦɘ ɔ ɈɋɐɘɔɖɎɍɆɜɎɎ 
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int size(); 

 void foo(double *restrict a, 

double *b){ 

  int i; 

  for (i=0;i<size();i++){ 

    a[i] += b[i]; 

  } 

} 

icpc ðc  -O3 ðrestrict ðopt-report  x.cpp 

 

14.0 compiler:    

x.cpp(6)  (col. 15) remark: loop was not vectorized: unsupported loop structure 

  

http://software.intel.com/en-us/articles/optimization-notice


ȴɘɝɦɘ ɔ ɈɋɐɘɔɖɎɍɆɜɎɎ 
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int size(); 

 void foo(double *restrict a, 

double *b){ 

  int i; 

  for (i=0;i<size();i++){ 

    a[i] += b[i]; 

  } 

} 

icpc ðc  -O3 ðrestrict ðopt-report  x.cpp 
 

15.0 compiler:  
LOOP BEGIN at x.cpp(6,15) 
   remark #15523: loop was not vectorized: cannot compute loop iteration count before executing the loop. 
LOOP END 

http://software.intel.com/en-us/articles/optimization-notice


Intel VTune  Amplifier XE 2015  
ɝɘɔ ɓɔɈɔɉɔ? 
 

19 

ɸʥʘʣʠʟ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ OpenMP 

ʋʜʘʣʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘ Mac OS X* 

GPU  offload & TSX Sync. 

ʄʦʱʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

Á ʀʤʧʦʨʪ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ ʠʟ  CSV ʠ ʧʦʜʜʝʨʞʢʘ 
ʚʥʝʰʥʠʭ ʢʦʣʣʝʢʪʦʨʦʚ 

Á ɻʨʫʧʧʠʨʦʚʢʘ ʚʦ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ 

ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

Á ɸʥʘʣʠʟ ʫʜʘʣʸʥʥʳʭ Linux* ʠ Android ʩʠʩʪʝʤ 

Á ʇʨʦʩʤʦʪʨʱʠʢ ʜʣʷ Mac OS X* 

ɹʦʣʴʰʝ ʧʨʦʬʠʣʠʨʦʚʢʠ ʥʘ CPU ʠ GPU 

Á ʇʦʜʜʝʨʞʢʘ OpenCL ʥʘ Windows 

Á ɸʥʘʣʠʟ TSX ʪʨʘʥʟʘʢʮʠʡ 

Á GPU ʦʬʬʣʦʜʠʥʛ ʥʘ Windows 

Á ɸʥʘʣʠʟ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ OpenMP 

Intel® 
VTuneÊ 
Amplifier 
XE 
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ȦɓɆɑɎɍ ɒɆɗɞɘɆɇɎɖəɋɒɔɗɘɎ OpenMP *  
IntelÈ VTuneÊ Amplifier XE 
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ȭɓɆɝɎɘɋɑɢɓɔ ɑɎ Ɉɖɋɒɥ ɈɡɕɔɑɓɋɓɎɥ 
ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɉɔ ɐɔɊɆ Ɋɑɥ 
ɒɆɗɞɘɆɇɎɖəɋɒɔɗɘɎ? 

ȳɆɗɐɔɑɢɐɔ ɛɔɖɔɞɔ 
ɖɆɗɕɆɖɆɑɑɋɑɋɓɔ ɕɔ ɗɖɆɈɓɋɓɎɤ 
ɗ ɎɊɋɆɑɔɒ? 

ȳɆ ɗɐɔɑɢɐɔ ɋɟɦ ɒɔɌɋɒ 
əɗɐɔɖɎɘɢ ɋɗɑɎ ɕɔɖɆɇɔɘɆɋɒ ɓɆɊ 
ɊɎɗɇɆɑɆɓɗɔɒ? 

ȰɆɐɎɋ əɝɆɗɘɐɎ ɐɔɊɆ ɓɆɒ 
ɓɆɎɇɔɑɋɋ Ɏɓɘɋɖɋɗɓɡ Ɋɑɥ 
ɔɕɘɎɒɎɍɆɜɎɎ? 

Intel® 
VTuneÊ 
Amplifier 
XE 
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ȵɖɔɗɒɔɘɖ ɓɆ OS X*  
IntelÈ VTuneÊ Amplifier XE 
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ʇʦʜʜʝʨʞʢʘ Mac OS X 

Áɸʥʘʣʠʟ ʧʨʦʬʠʣʝʡ ʩ Linux* 

Áɸʥʘʣʠʟ ʧʨʦʬʠʣʝʡ ʩ Windows* 

Áʅʝʪ ʧʨʦʬʠʣʠʨʦʚʢʠ ʥʘ OS X 

 
ʇʦʯʪʠ òʜʘʨʦʤó 
Á ʆʪʜʝʣʴʥʳʡ ʫʩʪʘʥʦʚʦʯʥʳʡ ʧʘʢʝʪ 

Á ʀʩʧʦʣʴʟʫʝʪ ʣʠʮʝʥʟʠʶ Windows ʠʣʠ Linux 

ʋʜʘʣʝʥʥʘʷ ʧʨʦʬʠʣʠʨʦʚʢʘ 
Á ʇʦ SSH ʢ Linux 

Intel® 
VTuneÊ 
Amplifier 
XE 
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Intel  Inspector  XE 2015  
ɝɘɔ ɓɔɈɔɉɔ? 
 

22 

View configuration information at end of this presentation: Click to view  

IntelÈ 
Inspector  
XE 

ʇʨʦʚʝʨʢʘ ʧʦʪʦʢʦʚ 

ʫʩʢʦʨʝʥʘ ʜʦ 20 ʨʘʟ ð 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ 

ʪʦʞʝ ʩʦʢʨʘʪʠʣʦʩʴ! 

ɻʨʘʬ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʠ 

ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

http://software.intel.com/en-us/articles/optimization-notice


ȩɖɆɚ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɕɆɒɥɘɎ 
Intel È Inspector XE 2015 
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ʇʨʠʣʦʞʝʥʠʝ ʨʘʙʦʪʘʝʪé 

ɺʳʙʠʨʘʝʤ ʧʨʠʯʠʥʫ 

ʫʚʝʣʠʯʝʥʠʷ 

ɻʨʘʬ ʧʦʢʘʟʳʚʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ 

ɺʠʜʠʤ ʢʦʜ ʠ ʩʪʵʢ 

IntelÈ 
Inspector  
XE 
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