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KakK MakCcMManbHO UCMO/1b30BaTh «)Xene3o»?

Yto penatb? Tpebyembie ycunus

Ncnonb3oBaTb HOBbIE MHCTPYKLIUU

HobuTtbca cTabmnbHOCTM 6a30BOM BEPCUM

Pacnapannenntb

[o6uTbcs cTabunbHOCTM NapannenibHoOn
BEpPCUU

HalTu y3kue MecTa, caepxusatolime
NpPOU3BOAUTENIBHOCTb

OnNnTUMMU3NPOBATb NOA MUKPOAPXUTEKTYPY
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[MpoayKTbl AN pa3paboTynkos
“MMeHa MUHYBLUKNX AHen”
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[MpoayKTbl AN pa3paboTymkos

Intel® Parallel Studio XE 201
Composer Edition

Intel® Parallel Studio XE 201
Professional Edition

Intel® Parallel Studio XE 201
Cluster Edition

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks

Intel® Integrated Performance Primitives
Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks

Intel® Integrated Performance Primitives
Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks

Intel® Integrated Performance Primitives
Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® OpenMP* Intel® OpenMP* Intel® OpenMP*
Intel® Advisor XE Intel® Advisor XE
Intel® Inspector XE Intel® Inspector XE
Intel® VTune™ Amplifier XE Intel® VTune™ Amplifier XE
Intel® MPI Library
Intel® Trace Analyzer and Collector
KoMmnunnaTopsl [MakeT cpencTs Ans [MakeT cpeacTB A1 CUCTEM C

n 6UbNNoTEKMU

CUCTEM C obLen naMaTblo

pacnpeneneHHoON naMsaTbio

Sponzatn 5
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Intel® Parallel Studio XE

Professional Edition

Intel® Advisor XE

s MoaenupoBaHue
Intel® VTune™ rnapannenusma
Amplifier XE
Mpodunnmnposka

\n pOU3BOANTENbHOCTH

Intel® Parallel Studio XE\

Composer Edition

Intel® Inspector XE
KoMnunatopsl
n 6nbnnoTeku
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Mounck owmnbok
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KakK MakCcMManbHO UCMO/1b30BaTh «)Xene3o»?

Yto penatb? Tpebyembie ycunus

Ncnonb3oBaTb HOBblE MHCTPYKLUN I Co
[obutbcsa ctabunbHOCTU 6Ga3o0BON BEPCUM . | |fl"
PacnapannenvTb -

[o6uTbcs cTabunbHOCTM NapannenibHoOn _

BEpPCUN

Hantu y3kne mMecTta, caepXxusatoLime _
NpPON3BOANTENBHOCTb

MUKPOAPXNUTEKTYpPY '
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Makcu MYM NMPpoOnN3BOANTEJIbHOCTHU
[[ne oH?

CkansipHbIf KoA BeKkTopHbIN KOA,

MapannenbHbIN KOA BMmecTe - nyyuwe
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Makcu MYM MPpoOnN3BoOoANTEJIbHOCTHA
Kak ooCcTnub?

s

[[OHKa Merarepu
rlpOVIBBO,EI,VITeJ'I bHOCTb «AapOM>»

\/

LLUnpnHa KkomaHabl SIMD no AaHHbIM (DLP)\
- [lepekoMnnnauuns

- Bo3MOXHO, nlokanbHas nepepaboTka Koaa

- WN3pepka, nepenpoekTMpoBaHue

- [MepekoMnmMAaUMSa AN KaXA0ro HOBOIMo NMOKoJ1IeHUS -

L
P

MHorosaaepHoOCTb no 3agavyam (TLP)\
— [lepenpoekTupoBaHue

— Bo3moxxHo, rnobanbHaga nepepaboTka Koaa

- [lepekoMnnnauuns

- B panbHenwem «becnnaTtHas» MacwTabupyemocTb Y
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[Touyemy koMmnunatop Intel® ?
[Mapannennsm! "

C
Fortran
Compilers

BekTopusauumsa
YnyduweHHasa aBToMaTMyeckasa BeKTopusauus

BekTOpHble KOHCTPpYKUMK B a3bike (Cilk™ Plus)

Hn3koypoBHEBbIE BO3MOXXHOCTU

MHOronoTo4YHOCTb U MHOFrOAAAEPHOCTDb
PacwunpeHunsa asbika (Cilk™ Plus, OpenMP 4.0)

C++ 6mbnuotekn gnsg mHoronoto4dHocTn (TBB)

YnyduweHHasa aBToMaTuydeckad napanaenmsaums

OnTuMmunsanposaHHblie 6ubnnorteku - IPP, MKL
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[Tpon3BOANTENBHOCTL!
“Citius, Altius, Fortius!”

Intel® C++

Floating Point Integer

1,46
2
1 = 1 1 o 1

x n * Lo

O I 2 O I o 1
T © O T © O O
29 © 5] 2 3 o B
NG - ) - =10
>N £ O > = (Ol S o
Windows Linux Windows Linux

Estimated SPECfp®_base2006 Estimated SPECint®_base2006

Relative geomean performance, SPEC* benchmark - higher is better

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,
(Santiago), kernel 2.6.32-431.€16.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
gou in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. *
ther brands and names are the property of their respective owners. Benchmark Source: Intel Corporation

Optimization Notice: Intel’'s 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 %uarantee 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 .

Fortran
Compilers

Intel® Fortran Compiler

0.78 0,83

o
™ o)}
o <
3 % t
= © =
< (@) o

Windows Linux

Relative geomean performance, Polyhedron* benchmark— lower is better

Configuration: Hardware: Intel® Core™ 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 (Samlagusj,
kernel 2.6.32-358.e16.x86_64. Windows OS: Windows 7 Enterprise, Service pack 1. Polyhedron Fortran Benchmark
(www. ﬁolﬁhedron com?. “Windows compiler switches: Absoft: -m64 -O5 -speed_math=10 -fast_math -march=core -XINTEGER -
tack:Ox . Intel® Fortran compiler: /fast /Qparallel /link /stack:64000000. PGl Fortran:-fastsse -Munroll=n:4 -Mipa=fast,inline -
Mconcur=numa.  Linux compiler switches: Absoft -m64 -mavx -O5 -speed_math=10 -march=core -~xINTEGER. Gfortran: -Ofast -
mfpmath=sse -flto -march=native -funroll-loops -ftree-parallelize-loops=4. Intel Fortran compiler: -fast —parallel. PGI Fortran: -fast -
Mipa=fast,inline -Msmartalloc -Mfprelaxed -Mstack_arrays -Mconcur=bind. Open64: -march=bdverl -mavx -mno-fma4 -Ofast -mso —apo.

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: Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors
for oEtlmlzatlons that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and
SSSES3 instruction sets and other optimizations. Intel does not %uaramee 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
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Sl
BekTopusaums v
SIMD - oAHa MHCTPYKUMA AN BEKTOopa AaHHbIX " Intelys

C.C¥&
e CkansipHoe BbIMOJIHEHNE e BeKTOpHOE BbINOJIHEHUE Compier

x86/x87/SSE SSE nnn AVX MHCTpYKLUK
oAHa UHCTPYKUUSA AaeT OAWNH OAHa MHCTPYKUUS AAET BEKTOP
pe3ynbTaTt

pe3y/bTaToB

for (1=0;1<=MAX;i++)
cli]=al[1]+b[1];

a Eﬁ[@n-@] BESA] afi+4] %3]l afi+2] ali+1] el
+ +

+
S %273 B BNl bli+4] bli#3]) bli+2] bli+1] LB[i
afil+hi] S 671 ]

SIESIl cli+4] [clix3] c[i+2] c[i+1] TE]if
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Pa3znunuHble cnocobbl BEKTOpM3aLmnn

Komnunarop: n »
Kunii
ABTO-BeKTOpM3auua (6e3 usmeHeHUn Koaa) L) Compilers

Komnunsarop : /\
OvpeKTusbl Ana BeKTopusauum

Komnunarop:
#pragma simd / omp simd

Komnunarop:
Intel® Cilk™ Plus Array Notation

Knaccbi SIMD intrinsic
(Hanp“Mep: F32V€C, F64vec’ .")

BeKTopHble intrinsic pyHKUUM
(nanpumep : _mm_fmadd pd(..) _mm add ps(..),k )

YucTtbit accembnep CNIOMKHBIi
(hanpumep : [Vladdps [v]addss )
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BekTOopusauus ¢ pragma simd

Intely

* Bcero ogHa ctpouka (!) n makcumanbHas C e

Fortran

npoussoauTenbHOCTL OT SSE n AVX Halia Compilers

* rHopupyloTcs ApYyriMMu KOMOunaTopamm =>
Kog, MopTUpyem

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;

}
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BekTopusauuna c pragma

» Bcero ogHa ctpouka (!) n makcnmanbHas
npoussoauTenbHOCTL OT SSE n AVX Halia

* rHopupyloTcs ApYyriMMu KOMOunaTopamm =>
Kog, MopTUpyem

simd

#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;

In;g!',
CCF+&

Fortran
Compilers

RTM-Stencil

YckopeHue
O P, N W » O1 O N

Serial SSE 4.2 AVX2

Normalized performance data — higher is better

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 ~Qipo ~QxSSE4.2 or AVX2: -O3 ~Qipo ~QxCORE-
AVX2. For more i go to http:/www.intel

Software and workloads used in performance tests may have been optimized for only on Intel mi 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: Intel's 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 optimizati Intel does not 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 .

15
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BekTopusaumna ¢ OpenMP 4.0

Intels
» Bcero aBe cTpouku (!) 1 makcumarnbHas cFocr:ra%
npoussoauTenbHOCTL OT SSE n AVX Halia Compilers

typedef float complex fcomplex;
const uint32 t max iter = 3000;

uint32 t mandel (fcomplex ¢, uint32 t max iter)

{

uint32 t count = 1; fcomplex z = c;
while ((cabsf(z) < 2.0f) && (count < max iter)) {
z =2z * z + c; count++;

}

return count;

}
uint32 t count[ImageWidth] [ImageHeight];

for (int32 t y = 0; y < ImageHeight; ++y) {
float ¢ 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);

}

15
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BekTopusaumna ¢ OpenMP 4.0

» Bcero aBe cTpouku (!) 1 makcumarnbHas
npoussoauTenbHOCTL OT SSE n AVX Halia

typedef float complex fcomplex;

const uint32 t max iter = 3000;

#pragma omp declare simd uniform(max iter), simdlen(16)
uint32 t mandel (fcomplex ¢, uint32 t max iter)

{

uint32 t count = 1; fcomplex z = c;
while ((cabsf(z) < 2.0f) && (count < max iter)) {
z =2z * z + c; count++;

}
return count;
}
uint32 t count[ImageWidth] [ImageHeight];
for (int32 t y = 0; y < ImageHeight; ++y) {
float ¢ 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);

In;g!',
CCF+&

Fortran
Compilers

BbluncneHmne MHoXecTBa MaHaenbo6poTa

YckopeHue

Serial SSE 4.2 AVX2

Normalized performance data — higher is better

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 —Qipo —QxSSE4.2 or AVX2: -03 —Qipo ~QxCORE-
AVX2.

Software and workloads used in performance tests may have been optimized for only on Intel 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: Intel's 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 i of any optimization on not manufactured by Intel. Microprocessor-dependent optimizations
in this product are intended for use with Intel micropra Certain 1s 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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KnwoueBble cnoBa Intel Cilk™ Plus

In;g!',
CCF+&
Fortran

Compilers

0O0O: nocnenoBaTenbHbLIA KOO

void Search( const Board& b ) { Intel® Cilk™ Plus Parallelism

} else { 40

Search( Board(b,i,0) ); 3,5

Search( Board(b,i,1) ); 22

2,0
1,5
1,0
0,5
0,0
void Search( const Board& b ) { Serial Parallel

}}} 30.2 Seconds

YckopeHue

NOCIE: napannenbHbIn Ko

}else{
cilk_spawn Search( Board(b,i,0) ot s s e s v b iz o pfrnane oy o i it Prrmane (6, sch s St

) and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the
)

Normalized performance data — higher is better

Configuration: Intel® Core™ 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

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

SearCh ( B Oard (b I 1) ) i Optimization Notice: Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique

17 7 8 4 S d to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not the

111 . ec 0 n S availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations
SBP] 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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Intel Parallel Studio XE 2015 Composer Edition

4YTO HOBOI0O?

s
» [lonHasa nogaepka CTaHOapTOB: e

Compilers

= C++11
= Fortran 2003
= [loyTtn Becb OpenMP* 4.0 (HeT peaykuumn, onpenensemMbix
nofib3oBaTenem)

» YactuyHaga nogaepxkka Fortran 2008
* OddbnoguHr c nomoulbto Intel® Graphics Technology
= HoBble oT4eTbl 00 ONTUMKU3ALIUK N BEKTOPU3ALMK

* [lopaepxka Fortran B gdb*
* YnobHada oHnanH ycTtaHoBKa

= Ewe 6onee coBeplueHHasi bubnunoteka MKL
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OTYEeTbl NO ONTUMU3ALUUN

Fortran

» EaguHaga onuua ons Bcex oT4eToB -opt-report Compilers

(obbeanHeHune -vec-report, -par-report, -openmp-report n
ap.)
= Crapble onuun BCE eLle noaaepXnBarTcs

=  dann c oOTYETOM AN KaXO0ro oObekTHUKa.
* MOXHO N3MEeHUTb C NOMOLLLI —Opt-report-
file=<filename|stderr|stdout>

bornee NOHATHbIE N YNTAEMbIE OTYETHI " T 25388 ctrztonsupert e A s atnedacs e, colam ) [

i) 15338: vectorization support: reference A has aligned access (line: 6, column: 7)

=lprogram test

_ real a(leea)

i) 15388: vectorization support: reference A has aligned access (line: 6, column: 7)
i) 15399 vectorization support: unroll factor set to 2 (line: 4, column: 3)
Compiler Optimization Report - Current Project test_vec) i) 15300: LOOP WAS VECTORIZED (line: 4, column: 3)
A | OPAR | 0OpenMP | 0PGO | OLNO | 0Offload | 0CG | i) 15448: unmasked aligned unit stride ioads: 1 (line: 4, column: 3)
i) 15448 unmasked aligned unit stride stores: 1 (line: 4, column: 3)
i) 15475: --- begin vector loop cost summary - (line: 4, column: 3)
i) 15476 scalar loop cost: 39 (line: 4, column: 3)
i) 15477 vector loop cost: 23.000 (line: 4, columm: 3)
do i=1,1@e8
if (a(i) .gt. @) then
af(i) =1 / a(i)
endif
enddo

KpacuBas nHterpauusa c
Microsoft Visual Studio*

1)15388: vectorization support: reference A has aligned acce:
1)15388; vectorization support: reference A has aligned access (lin
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OT4YET 0 BeKTOpMn3auumu

Int size(); c %I’&
void foo(double *restrict a, Compilers
double *b){

It i;

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

ali] += bli];

}

—%
icpc -c -O3 -restrict -opt-report Xx.cpp . )

N ;| P
14.0 compiler:
x.cpp(6) (col. 15) remark: loop was not vectorized: unsupported loop structure
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OTYET 0 BeKTopmn3auunu

Intels

int size(); o
void foo(double *restrict a, i
double *b){
int i;
for (i=0;i<size();1++){
ali] += b[if;
icpc -c -O3 -restrict -opt-report x.cpp \\<'7/,
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
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Intel VTune Amplifier XE 2015

YyTO HOBOI0O?

bonbwe npodunmnposkn Ha CPU n GPU
» [lopgpepxka OpenCL Ha Windows

»  AHanus TSX TpaH3aKkuumn

=  GPU otpdnoguHr Ha Windows

» AHanun3 macwtabupyemoctn OpenMP

MoLHbIM aHann3 gaHHbIX

*  /IMNopT BHEWHMX AaHHbIX N3 CSV 1 nogaepxka
BHELLUHUX KOSINEKTOPOB

= [pynnMpoBKa BO BPEMEHHOMU LLKane

Yno6cTBO MCMNob30BaHUA
*  AHanua yganéHHbix Linux* n Android cuctem
» [IpocmoTpumk ansa Mac OS X*

AHanu3 macwtabupyemoctn OpenMP BN re®

(= OpenMP Region Duration Histogram

Ea
ot
32
£

XE

1§ —
4.83958 5.07087 530217 5.16476

Good

Duration Type (sec)

GPU offload & TSX Sync.

QIGHEG-Ce 100ms

Thread

‘ I10<li‘!ms‘ 1

1020ms

rmainCRTStart
up (T10: 6296)

@ Abort Cycles Histogram
Func @0x1800 = "'\*1-'1)""‘(-4.' v ~‘.,19: ¢ sty happanes tr s

Somy e & wpechc cycie Araton

Thread (TID: 4

W13 GHz / /1,000

““:W Mm N 73Illllllu,--u---e---rf-—~

YpnaneHHbIW aHanu3 Ha Mac OS X*
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AHann3 macwtabupyemoctn OpenMP*
Intel® VTune™ Amplifier XE

" AMplITiErd

%= Advanced Hotspots Hotspots viewpoint (change) @ 7

Intel VTune Amplifier X
@ Analysis Target Analysis Type | Collection Log < Bottom-up| |«% Caller/Callee| | % Top-dow — —

PUF ncy Ratio: 1.111 :

Paused Time: Os
Overhead Time: 0.005s

3HauuTeNbHO /I BpEeMS BbINOJIHEHUSA
nocnepoBaTenibHOro koaa Ans
macwTtabupyemoctun?

Spin Time; 371.709s
A significant portion of CPU time is spent waiting. Use this
parameters, changing the lock implementation (for example,

ning. Consider adjusting spin wait
the synchronization granularity.

(» OpenMP Analysis. Application Elapse 69.073 HacKonbko X0poLLo
[ Serial Time (outside any parallel region): 0.038s ] pacnapansiesieHo o CpaBHEHUI0
® Parallel Region Elapsed Time: 69.035s ¢ npeanom?
[ Estimated Ideal Time: 53.116s
[ Potential Gain (Elapsed Time): 15.919s
® Top OpenMP Regions by Potential Gain Ha ckonbko ewe Mosken

YCKOpUTb ecnin nopabortaem Haa
This section lists OpenMP regions with the highest potential for perfformance improvel anc6anaHcom?

lapsed time that
could be saved if the region was optimized to have no load imbalance assuming no rut

OpenMP Region Potential Gain (Elapsed Time) Elapsed Time Instance Count

y_solve_Sompsparallel: 24@unknown: 42:395 4.584s 16.885s 201
z_solve_sompéparallel: 24@unknown: 42: 408
¥_solve_sompsparallel:24@unknown:44:396 Han6onee MHTEpPeCHbI ANA
compute rhs_Sompsparallel: 24@unknown: 17:426 X onTumMmsauumn?
add_sompsparallel: 24@unknown: 18:27 0.147% T.556%

Kakue yyactkv koga HaMm

<UL

[1] 24



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

[lpocMoOTp Ha OS X*
Intel® VTune™ Amplifier XE
NMoppepxka Mac OS X

»  AHanus npodunen c Linux* - -
% Basic Hotspots Hotspots by CPU Usage viewpoint (change) @ Intel VTune Amplifier XE 2015
u AHan M3 npoq)”nem C WindOWS* Ana ype B Collection Log Bl Summary ¢ Caller/Callee &% Top ee| [BB Tasks and Frames BB Grag ¥

® Amplifier XE

e oo

Intel VTune Amplifier

r009hs

. H S X Grouping: | Function / Call Stack | (G @ W [Data Of Interest (CPU Metrics) | 7|
eT npocbmn I/IpOBKI/I Ha O s S CPU Time by Utilization— # [E) overhead and & drviewing 4 1of 78 b selected stackis)
idle @ Poor © Ok M ideal B Qver S TR | 2911% (25145 of 5.63%5) |
»diiStapPlugin 8.633s NI 0.239s
P FireObject::checkCollision 6.211s I ] Os
1
(11 » P FireObject::ProcessFireCollisions  5.055s [l ] 0s _Rgnde_r_s-y_sten_'lHD_\reg[_}_l_JB.D_L!._.dll_S;qp. -
OLITM Aa po M B NtWaitForSingleObject 3.482s 3.482s _OgreMain.dil'Dgre: RenderWindow::...
¥Ogre:FileSystemArchiveropen  2.707s NN Os RenderSystem_Direct3D9.0LLIdlISto
- 9 F. Ogre::MeshManager:loads 0.981s Nl 0s o i i .
greMain.dll'Ogre::RenderWindow::...
=  OTaenbHbI YCTaHOBOYHbIN NaKeT Seected 1 rowts

QIO
_WWmMainCRTS(ar[up (D_

*  cnonb3yeT nuueHsuno Windows nnu Linux ! m

-
El _endthraadax (0x2bed) | . [ Running
£ lendthreadex (Ox28ad) | L S S o SRt S . ik CPU Time
YpaneHHas npocdpunnmpoBKa ' ' i
71 Tasks

.

Lel 2 -
) S Process L - R Any Tread L- R Ay Moduie L+ ] Ay Utiizaton |- S
Target | BmarnyymboI Search | Source SEEI’Chl Call stack Made: n Inline Mode: m n Loop A Functions only n

Connection type: [IEITIDiE Linux (S5H) - I

local
Target type: La“rl

= []o SSH k Linux

| CPU Usage
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Intel Inspector XE 2015

l--|T() H O B O ro ? Memory Used by Analysis Tool and Target Application
Last recorded memory usage before collection completed: 190 MB
['(pad ncnonb3oBaHUA - |
namMaTn B pearibHOM - ‘
BPEMEHU s
7 Min 35 Il'u‘Iin an |
fz
Faster Race and Deadlock Analysis Faster Race and Deadlock Analysis
Linux* Windows*
1000 1000

Up to 20x faster Up to 18.9x faster
[MpoBepKa NoToKoB - -
: :
yckopeHa o 20 pas — £ 100 £ 100
> >
NCMoJ1ib30BaHUNE NMNaMATH ° ©
E 10 E 10
TOXE COKpaTunocso! g £
& &
1 1
7zip blender firefox 7zip blender firefox
m Intel® Inspector XE 2013 update 3 m Intel® Inspector XE 2013 update 3
¥ Intel® Inspector XE 2015 beta RHEL 6u3 64-bit m Intel® Inspector XE 2015 beta Windows 8, 64-bit

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

26
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Intel Advisor XE 2015

4YTO HOBOIo? e

XE

Scalability of Maximum Site Gain Tasks Modeling
i Avg. Number of Tasks:  Avg. Task Duration:
1o 5 9 o o o oo 1.50e+006 < 0.0001s MOAenMpOBaHMe peEieres
0.008x 0.008x BXOAOHbIX AaHHbIX
= 0.040x 0.040x .
g Konn4yecTtBo ntepaunn
= 0.200x 0.200x
3 _11x (1.50e-+006) _11x (< 0.0001s) Paamep 3agaun
7 5% 5% o
@ » » OueHka 6onbLIon Harpy3kn Ha
= y Y
MarlrieHbKUX Tectax
125x 125x
SE==R A e
Target CPU Count UHdopmauuma o 3agavax
I 12.51% Load Imbalance: 0.0900s v
[dncbanaHc
I 48.58% Runtime Overhead: 0.3495s hd
Il 0.00% Lock Contention: 0s MuHMManbHoe 1 MakcmarbHoe BpeMms

Total Parallel Time: 0.7195s v
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Intel Advisor XE 2015

YyTO HOBOrO? L

XE

MopenunpoaHue ana Xeon n Xeon Phi!

ility of Maximum Site Gain Scalability of Maximum Site Gain

MoaxoauT ans

He noaxoaut gns

Intel Xeon Phi Intel Xeon Phi

U1E6) D15 LUNWINE A
UG 8IS LINWIXE[A]

Coprocessor Threads Coprocessor Threads
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IToro

« [lapannenn3m — KoY K BbICOKOW
NpoOn3BOANTENIbHOCTU!

— Cpeactia Intel no3sonaT npoekTnpoBaTb U 9PPEKTUBHO
peann3oBaTb Napannennim

 HoBble Bepcun — HOBLIE BO3MOXHOCTU!
— code faster code

[Tonpobyute — Bam noHpasuTcs!

https://software.intel.com/ru-ru/intel-software-evaluation-center

=3 29
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