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= AVFI)L AVINAT—DFBT

= AVF)L® AVINA S —DFEE

= AVFIL AVINAS—Z=B L\ e&EEA (1)
= AVFIL AVINAS—Z=B L\ e&EEH (2)
= AT AVINATFBDODAT 3y

= FXEH

© 2017 Inte lC orpor
Intel Corpor. (DFﬂ ’C'g" %a){ﬂac)?i@ ;
V15— G)E_@ﬂﬂl BT 33l SEbIC

n. BRTCD3| . &ﬁ%“b??’ Intel, 1> F )L, Intel O (&, 77 X JjjAmEIbJZU/if IFZnfttDEICHIFTD d >
ﬂxlC%?i(DiT FRERERERETT (intel) software ‘ >
S0



https://software.intel.com/en-us/articles/optimization-notice#opt-jp

147V AV INT T—DRBN

14> 7)L® C++/Fortran 2>/\15>— 18.0



VILOIT7RAREICEOTOAUY

- VECTORIZATION
JeTA—TU SEMN PWH%MPUE&AMEXEON

MEMORY OPTIMIZATION THREADING

THREADING BUILDING BLOCKS MPI
— @ XEON PHIAV¥2
- (ied RIOSEFLEL OpenMP* {53

BRgofA, EBEIN15—
1TV P=FT0Fv—MH PARA”.EI. HEKV IDE L Hif

IFICRBIEB LONT RILE
RIFIE, TILFRALY R, o
TIF /) —REGiR— ﬁ[’

Shfied—-krzeHAH STUD'O XE
AT—ZEUT1—

1> 5 )L°® Parallel Studio XE IV 7
D7 HEEICRBECHREREZRM
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7 JL® Parallel Studio XE - AV h—RV

12
-

AVFILC++ AVINAT—

Composer Edition Professional Edition Cluster Edition

4> I)L® Fortran OV /\15—

-1~ 7)L® Distribution for Python*

AT RRA—RILSA1TZU— (1VF)L° MKL)

AVFIV ALYF 1V T-EIT14VT-T Oy (1~5)L° TBB)

\ AVTFINAVTIL—FTYRNTA—XVR-TUZT 1T (1T IL° IPP)

N

OpenMP*

N K EEHHE

“1>7)L° Advisor

1> 7)L® Inspector

1> 7 )L® VTune™ Amplifier

AYFINE F—H-FFUF DR TIES -3V 51 TS5U—
(15 IL° DAAL)

—
IR KNKMRKRKLER

AVFILMPI SATS5U—

1> 7)L® Trace Analyzer & Collector
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= AT I)L® Xeon® TOvH—&4VFTIL® Xeon Phi™ Z7OvH—%E5L IFIFL
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= AVFI)L® Xeon® AT —S7)L-FOtvH—&1>5)IL® Xeon Phi™ FOtvH—MEITD
AT P RN ARG RITIORT VT3> 512 (127 )L° AVX-512) ZfERLT
—EBLi7O0I9>=V0%ER

= FIHORTRILE QILFALYE QILF/—R BELOXEU—DREICFEEFBLT
BEES [CO— REIRIAL

= EMOSEBIEREE OpenMP* EZEERBOF A, FEBRZOV/I\1S—BL0 IDE EnEH#EME
C++14 OFREYR—b,C++ 2017 (RS 7 F) OFEEY R—~

Fortran 2008 M= £ Y R— I, Fortran 2015 (RS 7 ) OFEIY R—

Python* 2.7/3.6 MY R—k, OpenMP* 5.0 (RZ 7 k) OFER S R—

Microsoft* Visual Studio* 2017 LDk &

= SIMD Data Layout Template (SDLT) 51 75U—
= EEED C++ BERES O—FEXRT R
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LWAT/a>v&#ee

= Microsoft* Visual Studio* 2017 Y R—k
= JGSTRAVOtFXxa)T1—REZZELEXYT
- FIAIIETIF IRTORIVI X a)T4—LNINFvIINET

- —BOTOTSATIFINT A=V RICEEN DD, /GS.partial #{EFB LE
-

= HlETZO—0EHTo/ 00—
= —/qg/QJct-potection[[=/:]keyword]
= keyword |CI&, shadow stack, branch_tracking, full £Tz1& none =38 LFET
= H#EZO—mid%>o./03— (CET) REZBIIICLET
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LWAT /a3 eise

= BAEDE
= —[fIQ]fnsplit[=n]. C_T 0 <=n<=100
= nEKDDIFUHNELVWETHEROBHE OV o2 REILFRT
g G(;E;)d) ~freorder-blocks-and-partition &Y R—kENET (BWETOT 7LD
A
= SVML FOHL #2327V /I\1ILEFICEIDETET
= —[f/Q]imf-force-dynamic-target[[=/:]funclist]
= CPUREE®SVML TV RJ—OFOHLN T IAILETEITEINET
= SUSMLTEIDITIZITONERA
= RORILVERABDS—O—R0O FP —E%
= —[f{Q]imf-use-svml
= ANS—BUEETETERINTLBRIRED LIBM IC SVML OFERZEFHI LET
= SHEBRIFEYRENUTRFTT NTRILERAS—)
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= NNy 7—8BIEBEYBD1 > 51~ RFATIEH

= —/m/QJstringop-strategy([=/.]keyword]

= keyword X, const size loop, libcall RTz|& rep T
= -[g/Q][no-Jopt-assume-safe-padding

= OAV)\AMS—D, 7O S ALICE>TEIDHTENTZEN/ZRICHLS 64 /\1 ~%=
REICTOTCATEZTRCELZRETDOEFALEXT

= KNCT BBEOATYaVTLEN . AVFILE PRINARANROR)LIZORTY
23> 512 (1T IL® AVX-512) EXRaipZHR— L TLBRIRTOYT—T vV
~ZOwvY—mEIFICBEEASNELE

t BIF— B Knights Corner MBEHR
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EREDN—R 51>/ DiERE (FiE1LEY)

Y7705 A vec_samples DAF

(

EE3)

AVFIL® AV INA1 S —%EIR
JOVz o070/ 1—%%E (B 70/ ] > [C/C++])

[Optimization (&i#1k)]: [Minimize Size (Y1 XD&/Mb)]
[Optimization [Intel C++] (&1t [~/ 7 JL(R) C++])] > [Interprocedural Optimization (70> —
v —RBO&E )] [No (LW R)]
[General [Intel C++] (58 [T/ 7 /L(R) C++])] > [Enable C99 Support (C99 HR—~EBXMICT
B)]: [Yes (IEULV)]

= HZERS (VLA) Z{ERT 38
[Code Generation (d— R4&R)] > [Floating Point Model (ZE)/N=ETIL)]: [Fast (/fp:fast)]

= [fpfast ATV avIE FEVINRBEINERICBVLTEDBALGRELZITOILIICOV/INMS—ICIER

= [fp:precise A3 [fpistrict ATV a VL, BEIRDT MIVEO#EESZEFIRT DI ENHD

C:¥WINOWS¥sstem32¥cmd.exe % '?__]_- H% Fﬂﬁ =
. 11.213 #
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NI RIEL IR— FDERK

Qopt-report, Qopt-report-phase:vec

= Qopt-report:0 ~ 5 FTHOLAI (0 [FLR—EHAEEL)
= LRI =-ROMUEEN=IIL—T= B D
= LN 2 - ROMUESnIIL—TBLU0Snignoril—FeZnEBlEEH N
= Qopt-report-phase: 7 x—X%&
= LiIR—rZ2HNTRT—X%IEE
= Jx—XA0OWEE: cg (A—RER). ipo (FOY—Iv—RID&R#E). loop JL—FANFBIEOREIL),
offload (1T IL® MIC 7—FFTOFv—FEldAVFTIL TS T4vOR-540./03—[I7F),
openmp, par (BENli51L). pgo (FO T 71 ILICEDL&EE1L), tcollect (~L—RUXEE),
vec (NI ~JUE). all(ZZ7AILE)

3 7’E|/:|:9I~d)7’Ell\7-4 ZE%E (B ZO/\57 1] > [C/C++])

[Diagnostics [Intel C++] (321f [1 >/ 7 JL(R) C++])] > [Optimization Diagnostic Level (&iE{b 2k
LARJV)]: [Level 1 (LRIL 1) (/Qopt-report:1)] £7zl& [Level 2 (LRJL 2) (/Qopt-report:2)]

= [Optimization Dla?nOStICS Phase (&E b 52l 7 =—X)]: [Vectorization (N2 ~JL1L) (/Qopt-

report-phase:vec) . e
= [Optimization (H-Jfﬁﬂs)]: [Maximize Speed (E1TIRE)] «— NI b ZEET

. [pr Fprocessor 'J7’I:I’cz“/b“—)] > [Preprocessor Definitions (ZUZ70O0tvH—0DER)]
OFUNCCALL ZEm
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NI BIMELR—Etad A%l (LI 1)

ples Prop

Configuration: |Active(Release) ~ | Platform: |Active(Win32) ~ Configuration Manager...
4 Configuration Properties  » Error Limit
General Disable Specific Diagnostics
Debugging it D i i Mo
Intel Debugging Diagnastics File $(IntDin)$(TargetName) diag g BT Multiplyh
Intel PEI'-fOrI‘ﬁanICe Librar Opfimization Diagnostic Level Level 1 (/Qopt-report1) g [*lvec_samples - (Global Scope) - @ matvec(int size1, int size
VC++ Directories Emit Optimization Diagnostics to File No .g‘ a1
4 C/C+= mizaton D oLl SloDioS Tapatamer e 5] a2 the data i
General p 3 ag ase Vectorization (/Qopt-report-phase:vec) s 43
GencrallllnellCrl] Optimization Diagnostic Routine Interprocedural Optimization (/Qopt-report-phasesipo) = a4
DEI’,”Q, “"FEI Cis Guided Auto Parallelism Analysis Profile Guided Optimization (/Qopt-report-phase:pga) % 45
ST Emit Guided Auto Parallelism Diagnostics |Loop Nest Optimization (/Qopt-report-phase:laop) e a6 | vector aligned
O TNEETI ) € Guided Autto Parallelism Diagnostics File |Auto-Parallelization (/Qopt-report-phase:par) ar #endif
ACETEET e e Uy Vectorization (/Qopt-report-phase:vec) 48
gzg: g::::gz: {Inte Generate Native Assembly Listing for Intel|Offload (,“Qopt-report-phase:l?ﬁload) Al opt-imiz-:ation note
MrErEEE Native Assembly Listing for Intel(R) Graphj OPenMP (IOO_DHeportfphasenpenmp.) = Mu!?versfonedv? _
Code Generation (/Qopt-report-phase:cg) (&) 15300: LOOP WAS VECTORIZED (fine: 49. column: 9)
Languagje =] ] Intel® Trace Analyzer Collection (/Qopt-report-phase:tcollect) N . . - .
Precompiled Headers All optimizer phases ) 49 = for (3 = 953 < _511'_92} J‘f) {
Precompiled Headers \ — 50 b[i] += a[i][3] * =[3Jl;
Output Files 51 L 1
Browse Information 52 L }
Diagnostics [Intel C++ 53 L}
Advanced 54
All Options
Command Line Optimization Diagnostic Phase
P Linker v | | Specifies which optimizer phase to use when optimization reports are generated.  (/Qopt-report-phase:<phase>)
< >
100% ~ 4
oK AL IRl Compiler Optimization Report
¥ - |[7vec| [orar]|[0openme ][0 pGo] [3 N0 [0 Offload || 0cG # ~  Search Optimiz
v Description Inlined Into File Line Columi
4 » Mainloop Driverc (135, 5) Driverc 47 5
5 ¥ Mainloop Driverc (136, 5) Driverc 62 5
7 » Mainloop Driverc (159, 5) Driverc 74 5
V- © 2017 Intel Corporation. HEKITOD3| A, GEEZZLET . Intel, 1> F )L, Intel OTlF, 7 XU ABREB LV / FeldZDMEDEITHITSD _ >
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NI FIUEL R— o Af (LANIL 2)

vec_samples Property Pages

Configuration: | Active(Release) ~ | Platform: |Active(Win32) M Con| W = = -
g g Driver.c Multiply.h Multiplyc # X
4 Configuration Properties A Error Limit B o .
General Disable Specific Diagnostics o % vec_samples . B (Global Scope)
Debugging 3 -1 4/ #endl . ]I \
Intel Debugging ) Diagnostics File $(IntDir)$(TargetName).diag (= A8 /\‘ 7 I\) I/1B én 2 L \78\ L, \ B 9] IL
Intel Performance Librari Optimization Diagnostic Level Level 2 (/Qopt-report:2) o P L. .
VC++ Directories Ernit Optimization Diagnostics to File No i . Z 4 optimization notes F‘*ﬁ l .t ER EH
4 C/C++ " " i okl Do Ep. = 2
General = £l Sdallios 18 ~ Multiversioned v1 R
enera Optimization Diagnostic Phase Vectorization (/Qopt-report-phase:vec) = . B
General [Intel C++] Optimization Diagnostic Routine e i) 15300: LOOP WAS VECTORIZED (line: 49, column: 9)

Deptalllntelicg] Guided Auto Parallelism Analysis Disable » Remainder loop for vectorization, Multiversioned v1

Optimization Emit Guided Auto Parallelism Diagnostics No
e ism Di ics Fil i i) 15335: remainder loop was not vectorized: vectorization possible but seems inefficient. Use
Preprocessor Guided Auto Parallelism Diagnostics File | $(IntDir}$(TargetName).gap

Guided Auto Parallelism Code Selection O vector always directive or /Qvec-threshold0 to override (line: 49, column: 9)
Generate Native Assembly Listing for Inteli No 1

Native Assembly Listing for Intel(R) Graphi $(IntDirjgpu-asm-dump.txt . - - - - - -
Language i) 15304: loop was not vectorized: non-vectorizable loop instance from multiversioning (line: 49,
Language [Intel C++] 1

Code Generation

Code Generation [Inte ~ Multiversioned v2

o column: 9)
recompiled Headers 1
Precompiled Headers ] Remainder, Multiversioned v2
Qutput Files 1 . . . .
Browse Information | 45 = for (3 = 8;] < size2; j++) {
agnnstlcs[lmeIC+ 5@ J[l] += -‘-[l] [J] * X[J]J
ivanced
- 51 }
B C¥WINDOWSYsystem32¥cmd.exe 52 }
53 }
54
100% ~ 4

Compiler Optimization Report

e %Fﬁ Y ~ |15vec| [opar| [0openmp| [0Pco| [oLNO]| [0 Offload | [0 6] © ~ Search Optimization
§1T H\ B | v Description Inlined Into File Line Columr Pro
3 5 2 O *4\ 15 Remainder loop for vectorization Driverc 74 5 vec

' 16 Peeled loop for vectorization Driverc 62 5 vec

17 » Mainloop Driverc 62 5 VEC
© 2017 Intel Corporation. 0B N &ék%** "i?’ Intel, 77 )L, Intel OT&, 7 XUNDERES LV | FzIFZDMEDEICHIFS
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vec_samples Property Pages

Configuration: | Active(Release) Actinafiinsd)

D'E Be

E=eE

4 Configuration Properties ~ Preprocessor Definitions VIN32;NDEBUG;_CON SOLE;%(PreprocessorDefinitions];NOALIASI ™
General Undefine Preprocessor Definitions
Debugging Undetine All Preprocessor Definitions No
Intel Debugging Ignore Standard Include Paths No ) - - -
Intel Performance Librarii Pgreprocess to a File No % DIEe pIniophih M
VC++ Directories Preprocess Suppress Line Numbers No ul %] vec_samples v (Global Scope) - @ matvec(int sizeT, int size2, FTYPE a[][size2 ~
4 C/Cr+ Keep Comments No -E 42 * The pragma vector aligned below tells the compiler to assume that the data in &=
General g 43 * the loop is aligned on 16-byte boundary so the vectorizer can use a
General [Intel C++] - 44 * gligned instructions to generate faster code.
Debug [Intel C++] 5 45 ®/
Optimizatian % 46 _#pragma vector aligned
Optimization [Intel C+ = 47 r sendif
Preprocessor
Code Generation a8
Code Generation [Inte A 2 optimization notes
Language ~ Main loop "
LEEge (IS el (&) 15300: LOOP WAS VECTORIZED (ine: 49, column: 3) =
Precompiled Headers
e w Remainder loop for vectorization
Output Files (i) 15335 remainder loop was not vectorized: vectorization possible but seems inefficient. Use
o vector always directive or /Qvec-threshold0 to override (line: 49, column: 9) -
Diagnostics [Intel C++ = for (j = 0;j < size2; j++) {
Advanc_ed ~ 2 W b[1i] += a[1][3] * =[31;
All Options I-Kq/ /9—';_ﬁ1bén7—_b\ }
Command Line Preproc
I Linker i >
. 7o KIERD RIUBICIFE T2 TERLY -
1uu v  — »
T DTl T Z O ROt 50 D D DL L -~ 0 x

¥ ~ [12vec| [opar] [0 openmp| [opco| [0 o] [0 Offload ] [0 ca] @ ~ | Search Optimization Report & ~

v Description Inlined Into File Line Columr Project

11 » Mainloop Driverc 74 5 vec_samples &
Drarnaindor lann farvnctarigatine Mirivinr -~ T A L vins caranlas

17
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T—HDT AKXV MCEDEgEZ=M L

vec_samples Property Pages

Configuration: | Active(Release) Betorr—rit e Frauretien-ivenes
4 Configuration Properties ~ Preprocessor Definitions EBUG; CONSOLE;% (PreprocessorDefinitions); NOALIAS; ALIGNED ~

General Undefine Preprocessor Definitions

Debugging Undefine All Preprocessor Definitions No

Intel Debugging Ignore Standard Include Paths Ng,

Intel Performance Librari Preprocess to a File g Driver.c Multiply.h Multiplyc ® X -

VC++ Directories Preprocess Suppress Line Numbers a %] vec_samples v (Global Scope) v @ matvec(int sizel, int size2, FTYPE a[][size2 ~

4 C/Ce+ Keep Comments < o 77 N

General P <) 42 * The pragma vector aligned below tells the _\_90) 74x / '\b 1% Eéﬂ E
General [Intel C++] R 43 * the loop is aligned on 16-byte boundary : : R

= a4 * allgned instructions to generate faster ¢
e o 3 B LWBDT NI R)UEENT:
Optimization = )
Optimization [Intel C+ % (.- 46 4 vector aligned
Preprocessor 2

Code Generation /48 \
! A 2 optimization notes

Code Generation [Inte

Language i) 15388: vectorization support: reference afilfj] has aligned access (line: 50, column: 13) -

Language [Intel C++] i) 15388: vectorization support: reference xjj has aligned access (line: 50. column: 13)

Precompiled Headers i) 15305: vectorization support: vector length 2 (line: 49, column: 9) "
Precompiled Headers i) 15399: vectorization support: unrolf factor set to 4 (line: 49, column: 9)

15309: vectorization support: normalized vectorization overhead 0.594 (fine: 49, column: 9)
15300: LOOP WAS VECTORIZED (line: 49, column: 9)
15448: unmasked aligned unit stride loads: 2 (line: 49, column: 9)

Qutput Files
Browse Information
Diagnostics [Intel C++

(=

Advanced i) 15475: --- begin vector cost summary --- (line: 49, column: 9)

All Options i) 15476: scalar cost: 10 {line: 49, column: 9) B

Command Line Preprocessor Definitions \ i) 75477: vector cost: 4.000 (line: 49, column: 9) /
P> Linker v | | Defines a preprocessing symbols for your sour i) 15476: estimated potential speedup: 2410 (line: 49. column: 3) -

< > a9 - for (3 = ©;3 < size2; j++) { - /o
58 B[] += a[i1[5] * =[5]; B C¥WINDOWS¥system32¥cmd.exe 'f-_]' S

3.248 #
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~ g =
DA da 0)3‘ TlEBE
vec_samples Property Pages -
3 Multlplyh Multlply.c -
Configuration:  Active(Rel ) Ea— T ; % ve.c_samples - (Global Scope) - @ main() -
=l 149 B +
4 Configuration Properties A~ Interprocedural Optimization Multi-File (/Qipo) % 3 optimization notes \ -
General Optimize For Windows Application No — Main loop - Iniined From Multiplyc - (49, 9) ~ ~ W
Debugging Flush Denormal Results 10 Zero co_s ¥ Remainder loop for vectorization - Infined From Multipfic - (49, 8) 7) D y -_ y _v - m atve C
Intel Debugging Enable Matrix Multiply Library Call Default g v Main loop - Iniined from Multiplvc - (57, 5) <, —
Intel Performance Librari Loop Unrolling 158 matvec(sizel,size2,a,b,x); b ’r / 1/ E Fﬁﬁ
VC++ Directories Parallelization No 151 #endif
4 C/Ct Use Intel Optimized Headers No A 1 optimization note =
S » Main loop
General [Intel C++]
Debug [Intel C++] 152 x[8] = x[@] + 0.080001;
Optimization 153 Y
Optimization [Intel C+ 154 endTime = clock_it();
Preprocessor 155 execTime = endTime - startTime;
Code Generation 156 . . . X .
Code Generation [Inte 157 pr'J..ntf("E)j:ecut:Lon time is %2.3f seconds\n", execTimp);
e— 158 printf("GigaFlops = %f\n", (((double)REPEATHMTIMES *|(double)COL * (double)ROW * 2.8) ,
Language [Intel C++] A 1 optimization note 2
Precompiled Headers » Main loop - Iniined From Driver.c - (74, 5, 1
Precompiled Headers 159 rintsum(COL,b): ~ ~ .
Output?iles 160 : . . ),l jD y_y-v_ prlntsum
Browse Information 100% =~ 4 Ry F— ~
Ragnosi=llinelieg Compiler Optimization Report b\ ’]/ / 7 { /E Fﬁﬁ
Advanced
All Options _ v - [65vec] [opar]|[oopenvp] [0pPso] [otno] [0 offload || 0o @ ~ | Search Optimization Report 2 =
e e i % ?T H# FEﬁ A 4 Description Inlined Into File Line Columr Project
P BN C¥WINDOWS¥system32¥cmd exe S 1 » Mainloop Driverc (150,9)  Multiplyc 49 9 vec_samples
i 3 O 6 1 *’J\ 2 » Remainder loop for vectorization Driverc (150,9)  Multiplyc 49 9 vec_samples
] / 3 » Mainloop Driverc (150,9)  Multiplyc 37 5 vec_samples
4 » Mainloop Driver.c 152 9 vec_samples
5 » Mainloop Driverc (159, 5)  Driverc 74 5 vec_samples
7 » Mainloop Driver.c 62 5 vec_samples
9 » Mainloop Driverc 48 9 vec_samples
11 » Mainloop Driverc 47 5 vec_samples
12 » Mainloop Driver.c 53 9 vec_samples

© 2017 Intel Corporation. EERTCOD3| B, EE#ZCET, Intel, 1> F )L, Intel OTlE, PXUNARESB LV [ FelFZ0MtEOEICHITSD
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NI FIEDFRES
AT AVAT— DA T 3V EEBT BN

m 'EHBF—JJ:
BEOFZ U -3V #EEE

= RIT MU ANTZHRIEL
= KAV —D—FI.T—IDT7 A XU+

= OYV—Iv—RIOREL

FRAGICIFAFILe AV INAS

n. B cO5|H. & ﬁ%“bi‘g" Intel, 75 )L, Intel D&, 77 X JjJA"“El?::J:U/iT'IZ%ODﬂEODEH
2 EXN 3 —fRIC CRHMDRR, BIERCIIBFEEIECT
EESRLTIRE,

—h&E

11.213 #
3.520
3.248

3.061#
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-
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HBEDN—RAT1VDOEE (RB{LE)

= Y F)LTFOTS A tachyon_samples 2017 DA F
( (=
= build_serial 7OV O EAS—E7Yv 7 TOT IO MIEE
= AVFIL® AVINAS—%EZEIR
= JOYzO0bOT70/NT—%ZMHER (B TO/(F 1] > [C/C++])
= [Optimization (&i#1t)]: [Maximize Speed (/02)]

= [Optimization [Intel C++] (RE1L [1> T JL(R) C++])] >
[Interprocedural Optimization (70— v —REO&E1L)]
[Yes (I&ULV)]

&)

B build_serial.exe: 4.578 seconds

EITIFRE
4578 #

YVINALY RELTIRBELSNTLS
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OpenMP* TV ILFAL vt

=  build_with_openmp 7OV U ERY—r7yv - TOJ IO MIEKE

= OO0 T7ONT—ZHERR (B 70/ 1] > [C/C++])
= [Language [Intel C++] (& [T~/ TJL(R) C++])] > [OpenMP Support (OpenMP*
H7R— k)] > [Generate Parallel Code (ili5| I— FDOER) (/Qopenmp)]

build_with_openmp Property Pages 7 XK
Configuration:  Active(Release) ~|_Platform: | Active(Win32) . Configuration Manager...
| ] j I\ 0) E q: 0) E 4 Configuration Properties A

General Disable All Intel Language Extensions

Debugging OpenMP Support Generate Parallel Code (/Qopenmp)

Intel Debugging Enable C99 support No

Intel Performance Librarit Enable C++11 Support No

VC++ Directories Recognize The Restrict Keyword No

4 CfCe Enable Use of ANSI Aliasing Rules in Optir| No
General

General [Intel C++]
Debug [Intel C++]
Optimization
Optimization [Intel C+
Preprocessor

Code Generation
Code Generation [Inte
Language

| Precompiled Headers
Precompiled Headers
Output Files

Browse Information
Diagnostics [Intel C++

intel' Software ‘ 22
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OpenMP* TV ILFAL vt

TEH ?tatic void parallel_thread(void) EE#®
static void parallel thread(void unsigned int mboxsize = sizeof(unsigned
{ parallel_thread(void) EZEAL v RICHB@BER At)*(max objectid() + 20);
// thread-local storage (E{ESIRTIEEIE A0 XN pragma omp parallel for \
unsigned int serial = 1; for (inty = starty; y < stopy; y++)
unsigned int mboxsize = sizeof(unsigned int)*(max_objectid() + 20); { _ . _
unsigned int * local_mbox = (unsigned int *)alloca(mboxsize); unsigned int serial = 1;
memset(local_mbox, 0, mboxsize): unsigned int local_mbox[mboxsize];
- memset(local_mbox, 0, mboxsize);
for (inty = starty; y < stopy; y++) drawing_area drawing(startx, totaly - y, stopx - startx, 1);
{ for (int x = startx; x < stopx; x++)
drawing_area drawing(startx, totaly - y, stopx - startx, 1); { . _
for (int x = startx; x < stopx; x++) color_tc = render_one_pixel(x, y, local_mbox, serial,
{ startx, stopx, starty, stopy);
color_tc =render_one_pixel(x, y, local_mbox, serial, startx, drawing.put_pixel(c);
stopx, starty, stop /( } /
drawing.put_pixel(c); BRIMEOHIBR video->next_frame(); OpenMP* [C LBl 5l $E1H
|f (!Video_>next_frame()) return; B ' build_with_openmp_solution.exe: 2.562 seconds =

EITHRFR
2.562

KO/ ERIFZOMOEICHIFS
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157 I)L° TBB TVYILFAL vk

=  Dbuild_with _tbb 70Y O EXS—r7v - TOV IO RIERE

A E Bk 272 NOWARVAGE S v i
((#p 7 0/\F ] > [Intel Performance Libraries (1>FIL(R) IN\TA—< VX514 TS5U—)])
= [Intel® Threading Building Blocks (-1~ 7JL(R) TBB)] > [Use TBB (f~5J(R) TBB Z{EH 9 B)]

u ,r\/g)I/_ |\\\\ IJ yg?ﬁ':’r\/j__)ll(@ TBB build_with_tbb Property Pages 7 o
0)% 7_24 l/g |\ IJ —b‘\%é : t%ﬁ&aﬂ Configuration: | Active(Release) ~  Platform: |Active(Win32) » Configuration Manager...

4 Configuration Properties
" 1— I\\\G)E | G)/ \E General Use Intel'® DAAL No
x Debugging
Intel Debugging No
Agt' | Include Directori N > Intel Performance Libraries
itional Include Directories ? . .
Mois Dlrate: Use Intel ® MKL No
AR P @ieo Use MPI Library Intel(R) MPI
S(NTEL_DEF_IA32_INSTALL_DIR)TBB¥Include ~ B Linker
.¥src v E :‘:E'E'LEST ol % Use Intel ® TBB Yes
" . . i ocument Generator - "
< Additional Library Directories ? x A S—— Instrument for use with Intel® Threading 2 No j
Evaluated value: o || & P Build Event_s
TBBYInclude S(INTEL_DEF_IA32_INSTALL DIRITBB¥Lib¥ia32%uc P S EHIE S
v, [ Code Analysis
src
< >
Inherited values:
Evaluated value:
TBB¥Lib¥ia32¥vc9
%(AdditionalLibraryDirectories)
Y| Inherit from parent or project defaults
— 3 © 20 el Corporation. H LN EJ.Inte el 0713 SRESHJ EelZZDMonE I
DEE a a T A 2 tta SEEE: IEREIETI, (o) /]

/ B c-c;;‘:1 -'==.-.- 2 = __..-.=. —MIC

e
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157 I)L° TBB TVYILFAL vk

TEH E‘,tatic void parallel_thread(void)

unsigned int mboxsize = sizeof(unsigned

XE®

static void parallel_thread(void)

{ FAL v RICHE /)n't)*(max objectid() + 20);
/] thread-local storage 8IS A S SRIHDTIN ﬁob::parallel_for(starty, stopy, [mboxsize] (int y) \
unsigned int serial = 1; {
unsigned int mboxsize = sizeof(unsigned int)*(max_objectid() + unsigned int serial = 1;

20); unsigned int local_mbox[mboxsize];

unsigned int * local_mbox = (unsigned int *)alloca(mboxsize);

memset(local_mbox, 0, mboxsize); memset(local_mbox, 0, mboxsize);

drawing_area drawing(startx, totaly - y, stopx - startx, 1);

for (inty = starty; y < stopy; y++) for (int x = startx; x < stopx; x++ ) {

{ color_t c =render_one_pixel(x, y, local_mbox, serial,
drawing_area drawing(startx, totaly - y, stopx - startx, 1); startx, stopx, starty, stopy);
for (int x = startx; x < stopx; x++) drawing.put_pixel(c);
{ }
color_t ¢ = render_one_pixel(x, \I%ﬁrbnlémg]g?cmi > g video->next_frame():
stopx, starty, sto M OEIER - ' - _ X
drawing.put_pixelld) e \}L 125 )L° TBB Ik B MFI4aN]
— 1 . /

if (lvideo->next_frame()) return;

B build_with_tbb_solution.exe: 1,969 seconds r—t— -
E1THFE

} U))
} ‘#& - 1.969 #
— ) . il ) o
— / © 2017 Intel Corporation. EERTCOD3| B, EE#ZCET, Intel, 1> F )L, Intel OTlE, PXUNARESB LV [ FelFZ0MtEOEICHITSD /_)
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JILFALYREDFEES
= ATV AVINAT—OAT Y avEZEEEEFOI—FEE

= fgEMmE L
w VTN ALYEROT IS -3
(RELEH) 4.578
2.3 {E*eEM Lk

1.8 fEDEREM L N
=  OpenMP*C

= AVFTIL°TBBT

;;'g;j}/‘y F ILFRLY ML
' 7 1.969 #

OpenMP* DIAEMIREHE R
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(x/Qx & Ax/Qax ATF</3)

7 X
Configuration: | Active(Release) ~ | Platform: |Active(Win32) ~ Configuration Manager... ,r ~ , - I/® 7’ t —_—
T v —
4 Configuration Properties A~ Unmask Floating Point Exceptions No — =
General Floating Point Expression Evaluation Default 'L_ Exﬁ{b
Debugging Disable Function Splitting No w
W — - — \ \
d — Tone = x/QxY—=Twvk-TJOty
Intel Performance Librari Intel Processor-Specific Optimization

Y —7ZRE

Intel Netburst(R) Microarchitecture and Pentium(R) M processor family with Streaming SIMD Extensions 2 (SSE2) (/QxSSE2)

W
. N\

Intel(R) Core(TM) and Intel Netburst(R) Microarchitectures with Streaming SIMD Extensions 3 (SSE3) (/QxSSE3) u AX/QaX_ 9 —_ 7 \y '\ L)\%OD

Intel(R) Atom(TM) processorfamlrly leth Intel{R) SSSE3 and MQVBE instruction éuppon (/QxATOM_SSSE3) 71 D t “/ —?%@1’E

Intel(R) Core(TM)2 processor family with Supplemental Streaming SIMD Extensions 3 {SSSE3) (/QxSSSE3) U

Intel(R} Core(TM)2 processor family with SSE4 Vectorizing Compiler and Media Accelerators (/QxSSE4.1)

Intel(R) Atom(TM) processor family with Intel(R) SSE4.2 and MOVBE instruction support (/QxATOM_SSE4.2) L AX/QaX l;@ﬁ@ j D t \\/

(
(
(
(
(
Intel(R) Core(TM) processar family with SSE4 Efficient Accelerated String and Text Processing (/QxSSE4.2) g ] N
Intel(R) Core(TM) processor family with Intel(R) Advanced Vector Extensions (Intel(R) AVX) support (/QxAVX) -U-_ %}E E E-l- Hb
(
(
(
(
(

Intel(R) AVX, including instructions in 3rd Generation Intel(R) Core{TM) processors {/QxCORE-AVX-1)

Intel(R) Advanced Vector Extensions 2 (Intel(R) AVX2) (/QxCORE-AVX2)

Intel(R) Advanced Vector Extensions 512 (Intel(R) AVX-512) for Intel(R) Xeon Phi(TM) processars (/QxMIC-AVX512)

Intel(R) Advanced Vector Extensions 512 (Intel(R) AVX-512) for Intel{R) Xeon(R) processors (/QxCORE-AVX512)

Intel(R) Advanced Vector Extensions 512 {Intel(R)} AVX-512) common for Intel(R) Xeon(R) and Intel(R) Xeon Phi(TM) processors (/QxCOMMOM-AVX512)
Intel(R) Xeon Phi(TM) product family processor code name Knights Mill {/QxKNM)

Same as the host processor performing the compilation (/QxHost) /
.
AT UPTONS —
Command Line Intel Processor-Specific Optimization
I Librarian v | | Generates optimized code for specific Intel processors and enables additional optimizations. Code should only b...
< >

—

——

—

© 2017 Intel Corporation. FEETCO3| A, E#iEZCET, Intel, 77 )L, Intel OTIE, PXUAEREH LV / FLIFZDMOEICHIFS /—)
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1F7IL° 7’|:Itfvb“ mIFDAT/a>

(/tune AF</3>
= {LERaAptzY I\%ﬁﬂétka’lc\ﬁi@jmt‘yﬂ—lciﬂ‘b?%iﬁ1bfé§?7

>
Configuration: | Active(Release) ~ | Platform: | Active(Win32) ~ Configuration Manager... ° —F 11‘[5}@"‘1%%5 N ﬁﬁg 0) j D -tz \y ‘U‘— l:

4 Configuration Properties ~ Unmask Floating Point Exceptions No iq‘ bt?i@{b énf__ j - P%EEEJZ
General Floating Point Expression Evaluation Default { ==
Debugging DisablegFuncTion[;plitting No ¢ L)\TODJ:DEth‘/-U- :E); E’E'I-ﬁg

-~

Intel Debugging - Add Processor-Optimized Code Path Mone core- aVX2
Intel Performance Libraris Intel Processor-Specific Optimization Naone
VC++ Directories Check Pointers None e CO re_aVX_|
4 C/C+ Turn off Checking for Undimensioned Arra) No H
Seneral Check Dangling Pointers None ° Core|7_avx
gi:zr:l“[:_::gi:;] Offload Cmnétructs : Mandatory * CO re|7
= Offload Options for Processor Graphics
Opt!m!zat!c\n Intel(R) Graphics Technology Microarchited Default * ato m
E[ZEE:::;ZI: ] Offload Target Architecture Default e CO re2 , etc
. Enable OpenMP Offloading Compilation a Default

Code Generation TR

Code Generation [inte ’ arget Device 101 Opern 0ading Con nte s rcnitecture —

Language e e a ecture-Spe Not Specified > ‘

+4 EREHIE

L:?;;i:é:ﬁle:dei Intel(R) microarchitecture code name Sandy Bridge (/tune:sandybridge)

Precompiled Headers Intel(R) microarchitecture code name lvy Bridge (/tune:ivybridge)

Output Files Intel(R) microarchitecture code name Silvermont (/tune:silvermant)

Intel(R) microarchitecture code name Haswell (/tune:haswell)
Intel(R) microarchitecture code name Knights Landing (/tuneknl)

Browse Information
Diagnostics [Intel C++

Advanced Intel(R) microarchitecture code name Broadwell (/tune:broadwell)

All Options \ Intel(R) microarchitecture code name Skylake (/tune:skylake) J

Command Line Intel Processor Microarchitecture-Specitic Optimization

1> Linker v | | Optimizes application for specific Intel processors’ microarchitecture.
< >
m— © 2017 Intel Corporation. HEKITOD3| A, GEEZZLET . Intel, 1> F )L, Intel OTlF, 7 XU ABREB LV / FeldZDMEDEITHITSD d >
Intel Corporation DEIETT, * ZDMtEDIER, BBABHEE, —BICR DR T, BRI EREETT, ( intel/ software ‘ 29
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Composer Edition Professional Edition Cluster Edition
A7V C++ AV INA5— )

1> 5 J)L® Parallel Studio XE - AV h—xRUk
/

4> )L® Fortran OV /\15—

-1>5)L® Distribution for Python*

AVFIC RRA—RISATZU— (1757 )L° MKL)

AVFIV ALYF VT EIT+4VT-T0Ov (15 )L° TBB)

AVFINAVFIL—FYRNTA—XVR-TUZFT 1T (A~ FIL° IPP)

NINKEKEER

\ OpenMP*

\ 1~ )L° Advisor /

“1>5)L® Inspector

1> 7)L° VTune™ Amplifier

N KN IKNKHKEER

AT T8 TFUTADR-TIOESL -3V -51T5U—
(1> JL° DAAL)

A1VFIL°MPI 51 TS5U—

1> 7)L® Trace Analyzer & Collector
O—J0z—7JIMSL* 5175 )— NVRILETRAY PRAY
ATV IV INAS— 18.0 &1 F)L° Parallel Studio XE 2018 ICEFENET,
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AFI)IL AV INAT—=FRLT
7 TUT— gy REICENME

e I
;\é;)é_Plirallel Studio XE ik %= STUDIO XE

BSADT1—FRI\VIDIFEETT!

n. BRTCD3| . &ﬁ%“b??’ Intel, 1> F )L, Intel O (&, 77 X JjjAmEIbctUlif IFZnfttDEICHIFTD d >
BEI, R BHORT. BIEL L EREETT (intel) software ‘
GEEEEESRBLTES,
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T FKREREICLDERLSTICHINDET, WHVGD BN EEDT A2V RA%EHHEITIEHOBDTIEHDEREA. EAITHE
DB EKIZE Intel's Terms and Conditions of Saleg|[CRESNTULBRIZEERE 7V TILIFLDVERIEEZESHDOTIE
B F AT IV ERORGYERICETIARERIIB ORI RFFEBNANOEE M, A% ICET IR, F=FDRET
Ve . E1RE, 20t SN EEODEBENDORIEEZS ) 2T DDDTIEHDEE A,

HREICRETDTARIFERINBZY 7oz 7ED0—o0—RIE EENTVTFILe v1oO07O0vvY—AICR#B{kINTLSD
Cc‘;h“&%@i?’ SYSmark* > MobileMark* ZEDMEET A ME HFENDIVEA—5— VAT A IVR—RVE VIO

7 IR E MEEICEDLTIToIRDDTT, BRIFTNSDERICLO>TERNET, HRDOBAEXRITINBIERIT MHMORS
t%ﬂ&AbﬁKTzﬁA@Zﬁ%ﬁ: HREIRE  (ED\DIBEHRPERET AR BHBSEICLT /N TA—T VA ERENICT I DA HE]
HLET,
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RBELICET S EEEIE

AT AVINAS—TlE AV TILe w1070y —ICRESNGLHEELICEL T a0 0ty —RICAZEO&ELZ TRV ENHDE
I, CNIClE AT IL® REU—Z=2% SIMD #iER& S 2 (1T IL° SSE2). 1V FIL° ARU—=>% SIMD #i3R&4 3 (17 JL° SSE3), A~RU—=>/%7 SIMD 1
R P 3 MEMP (SSSE3) P Y ~CEETIRBELSLOZDMBOREICNEENET .. 7V TILIE MR TroOTOtyv S —ICEALT, LWHVRBREED
FIA., e, FRIFMBEDFRIAVELEBA ABRROYI /OO0y —IKEORHELIZ, 17 w00 vHY—CcOERZRIRELTVET 1T IL°
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YTV AV INAS—DRBEATa~Y

O (Linux* 8KV 0S X*) 02 #EELRIBELELTY,
FATORE L EEDICLET,
COATFVIVIE EDDOA T VHRELET, RESNZA T3 VIE BALTWBARL—F VT I RF LT —FF 5 F v—ICBLTIAV /A S—ICEDRESN, N—T 3 VICEo TR BIEADHDET,
BEOSELESYICL, I— YA XEAS<T BRI TERILICHBEER 3455 —BOSBE L BT LET.
J—ROY A ZEHBT BIbIc, COATYIVIERDTEETNET,
SO/ ULBEELEBNICLET, 545 7 O—Of#, I— ROBE), AL YT XS5V 3V ET A RDBR, ZATUY k51751 LAORH, BEOGSRT I 1—ILhEaENET,
o1 —ERDEABEEDA VS 1V EEEEICLET,
COATVAVIE, ENOATY IV HBELET BEINZATYaVIE FEALTVBARL—F VT Y RF LT —FF 0F v —ICBLTIAV /A S—ICEDRESN, N—VaVICEoTREBIEADHDET,

01 ATV aviF HIENE< EFRENIIL—TAOI—RICEZESNGWV FRICASBEI— R XDT7 FUT -3V TN TA—I Y A% LSEFT,
REOCRBILEBRICLET . —BRHNICHEINZRBILLANILTT,
RO RIUEIE 02 BLEDLARILTERITIEDET,
1A-32 7—FFOFv— R—=ADV AT I: P TL T4 =3V R WIVFIN—Ia=V 0 AN —BRIGED—BOEANGZIL—TORBELNTHONET,
COATYIVICEDUTHEIICEDET,
FEAHEROT SV ER
ROIEEEED AV S 771D TOY—I v—REDRi#EL:
=AY T VR, EBOEE, AR BRT RL RO, AERRY T 1y IBBOHRR, RS REHOHIFREE

02 IXT A=Y ZDIE _EDTSHOHEE
<~ EHOEE, DE—OGEE AEI— RO, J0—/VULL Y RS —EIDYT IL—TF7>0—)L, O— RBIRORBELGE
COATVIVIE FNDATY IV BFCO—ROREERBILTIA TV IVHRELET . RESNDA TV IV FERALTVWBIARL —FTA VT I RTF AP T —FFOFv—ICRLTAVIAS—ICEDRESIN, N—T3
VILEOTEBDBADHDET,
Linux* Y RF ATl &Ef (A T3> -02 BLE) &EFN\vT (AT 3> -g) #BMICLTIAVINTILTBE, T T4)LET -debug inline-debug-info A 7Y a>h\EMICEDET,
HESATSU—DZLDII—F VI BRITIoO070v Y —&DH1 U FILRTroO00ty Y —CiDBEICKRE{LEINET,

02 JEt =TV BIE. 7O0—-ILeI v LADT OV, IF XOMDERHFRE, DRI —TERBERICLET.

00 (Linux* &40 0S X*)

COATY IV FDDATYIVBRELET RESNDIATVVIF FERLTVNBARL —F VT Y RTFLAPT—FFIFv—IC LTIV /A S—CEDRESN, =T 3V ICLOTRBIHEADHDET,

03 A7V 3V% -ax F2lF -x (Linux*), /Qax izl /Qx (Windows*) LB EDETEATIE, 02 LDBFHMICT S DEREREDHTLET . ZOsH, IV /\(ILERNRGDHEADHOET,
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