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3_nqueens_cilk TN TANA-

3 _nqueens_omp TrAl T2

3 _nqueens_thb Tl TANA-
= ngqueens_Advisor.pdf Adobe Acrobat D... 60 KB
. ngueens_Advisorsln Micresoft Visual S... IKB
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LIFOTOVTIHE. LIED/ (- 5300 Visual C++ DAL TSVEERLTNET. Zhen0vT
7 bE. Microsoft Visual Studio 2015 DIV/IA 3L 34 TSUEEET3L3CFy Il -FanET. C++/
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ool M| - O o Debug |- win - b DA Windows Ftot- + | S LB - LB B

Debu -
: YYa-v3y I92T0-5- v =X e
Release
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YY1-aY TI-FHTEETTY) Alt+F11
1_nqueens_serial DEJLF(L)
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Ee
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IPAMR RBEE BRM JOSIIMP) ELEE) [ FO0 | FoAM ¥-M FAMS) SN ESW) ALTH) #14y &
o B |0 - | Release S EYW) PR R- B
F3HHIIAC) r
» FITDERAE) s
B FIyTELUTEREH) Ctrl+F5
& Attach Unity Debugger [%
@ J{IA-TYR F0TFA5(F)... Alt=F2
& TOEALTIYFP).. Cirl+Alt+P
FOBDF T T 9k(H) 4
FoIr{5- 3
¢ AFT AU F11
D AFVTA-I-0) Fi0
Fu-Ti#A 7 MDFERL(B) »
FNTOT LA 7 HOEIRR(T Ctrl+Shift+Fg
#37] & #723v(0)..
WHTS: EILE F  1_ngqueens_serial O70/(F ...
JESEEEE TATOYE FREE: 702 2 7 k1 naueens serial, faRk:Releaze WindZ ------ -

1% nauesrz serial.cpe

1> 1_raueens_serial . vopro] - Ci¥work¥ngueens_Advisor¥Release¥] naueens serial.exe
sszssszzs= AL E: T ERRET, 0 KB 0 2F w3 ====22222=

Calculations took ICETRIEINRIIINE T CCTIE O FIL OIS LDETEIC 3786 SUMHD A ->TULWBIE
DR TEX T - £ 7= Number of solutions |[CETEDFER D 365596 THA_EHNRRIINTULVET,

BN CHWINDOWS¥system32¥cmd.exe
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STEP3 Visual Studio D51 >7JL°® Advisor IC77tRXT3

(1) Visual Studio D EEIAZa2—&D ERFIRED Ad ERTRINBZ37IAVEERLEY

B¢ nqueens Advisor - Microsoft Visual Studio YH & /1voEs -0 P - B x
JrAMR REE  ERM O JOSIIHP) O BLWEE) Fdo) Fohv) vlm o FAMS) AN
- ‘ FE I~ T | - v| Release - Win32 ~ P O-71)l Windows 7/{wif— '| A

nqueens_serial.cpp # X

] 1_nqueens_serial 'I (70~ 23-75)
60 [ =
-

163 Sint main(int arze, char #arzv[1) {

164 = if larzc 1= 2 —
165 cerr << “lUsaze: 7 << arev[0] << 7 boardSize [default is 14].¥07;

166 boardsize = 14;

167 = boelse |

168 [ boardsize = atoi(arzv[1]1)3

169 = £f Linit the range of inputs we accept. If the board s not large

170 // enough, the prozram may finish before suitability and other analvses
171 / can produce an accurate result. [f it is too large, the progran
172 // may appear to hang (even though it is just taking a lot of time.)
173 =] if ((hoardsize < 4) || (boardsize > 15)) {

174 cerr << "Boardsize should he hetween 4 and 15; 7

178 “setting it to 4. ¥n” << endl;

176 hoardsize = 14;

177 1

178 I

125 )L° Advisor B EFILET .

m ngueens Advisor - Microsoft Visual Studic Y & | 2y DR Q) Pl - 0 x
TrAMF)  REE =RV FOIIRE) O OVEE)  FAD) FoAM) YoM TAMS) O SERN) MUERM) ALT(H) w11y H

SO |- | O - C - Release - Wwin22 - » 0Dl Windows F/0of- - | 57 G- CH M- CEE - | [m

, Summary x Survey Report @ Refinement Reports

& No Data

Te collect data about your application’s perfermance, compile your applicaticn with Release
build settings and run Survey analysis,

£-OLY 4T (EG-THA

E=I0(=)

P Collct | B[]

P Collect | B[ [ ]
&

» conee | m | 1
&

&A
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STEP4 OS5 LATIILFALYR{LaIgERULIB%Z R D13

(1) #21E% Threading Workflow ICHIDEZ T

n nqueens_Advisor - Microsoft Visual Studio
TR B/EE =RV  TOVIINP)  BWEE)  FOAD F-AM) UMD FANS  4EN)
fo-o|@-2a |0 - O o Release -] Win2 - b O-7)) Windows F/(v7i~ ~ | 5

Summary xSuweyRepurt b3 Refinement Reports

k & No Data

To collect data about your application's performance, compile you
build settings and run Survey analysis.

2B Vectorization Workflow h 3R EINTUVE T,

(2) Survey Target #R{TLZT

n nqueens_Advisor - Microsoft Visual Studio A
IrWR  ®EE =RV FOVIINP) BB FOAD) FoAM YN FAMS) SN
SO0 @2 |0 -0 o Release - Win32 - » O-7k Windows F/$oi— - | 5

SV nqueens_serial.cpp
,Sumn’lar}r x&lveyﬁqxxt ﬂlﬁfﬁﬂrﬂrtﬂqnﬂs dﬁlmtaﬁn

Threading Advisor
e

Im‘ [ I D To use Intel Adviser, follow these steps (workflow) to decide en the
Run Survey analysis to collect initial result +  Profile your application's performance using the Survey tool.

call each hotspot. Within each possible parallel code region (

m D amengst multiple cores can help perfermance.

* Add annotations to identify parallel sites and their task(s). Thy
parallel behavior. In each file that contains annotations, refery
help).

Threading Advisor is a threading design and prototyping tool that |
options without disrupting your normal development.

. Experiment with your application’s likely parallel behavior (1)
predict parallel data sharing problems using the Dependencie]
code editor.

. After you fix predicted data sharing problems, rebuild and rer|

127 )L Advisor BMEEINTTOT S L% L T.Survey Report BMERINE T,

Survey Report MD1&E|

Y XIL—TUENFET D5 EIFEDEAZHERTL LT EFTOEMHEL THZELE T,

75 —23 & RTL TETRBA ZUVMLIE (Hotspot) Z1& L . €D Hotspot £ TORMO—I/LL—RXZRTL

Copyright © 1998-2016 XLsoft Corporation. All Rights Reserved



(3) SurveyReport ZWEELET

D4 nquesns_Advisor - Microsoft Visusl Studio & P - B x
TR REE  BRV  JOSIINR) ELKE)  FOSOD FLM) YT FAMS  AEN SEom)  ALTE) 1y @
SOt D - | [Release -| win2 BTN . R : . | L s

EIEE rqucens serialc
——
FILTER: | All Modules || AllSources =] Loops ][ AlThreads ~] INTEL ADVISOR 2017
P Summary f Survey Report | @ Refinement Reporis

v A Some target modules are compiled with optimization disabled 110f2r @ X

Suggestion: rebuild with version 15.0 or higher of the Intel compiler and enable debug information and optimizaticn before reb...

Vectorized Loops
[=] Functicn Call Sites and Loops @ Vector Issues | Self Time~ | Total Time | Type Why No Vectorization?

5/ [loop in setQueen at nqueens_serial.cpp:BE] 1.6068: @D 1.89850 Scalar 8 loop with multiple ...
50 [loop in setQueen at nqueens_serial.cpp:116] 23,6315 Scalar & leop with function ...
465 [loop in solve at nqueens_serial.cpp:140] 1 }; Scalar @ loop with function ..

4 L B[R}

i Source  TopDown CodeAnalytics Assembly &

Source Total Tme| % | LoopTime| % | Traits

W,
void setOueen(int queens[], int row, int cal) { 07685 1
JFRDVISOR COMMENT: The accesses to the "aueens” array in this function
create an incidental sharing correctness issue.
JFRDVIS0R COMMENT: Each task should have its own copy of the quesns array.
JFRDVISOR COMMENT: Look at the solve() function to see how to fix this.

ANY W

/f Check all previously placed roms for lmg-y I\ t -1 —
for (Int i=0: i < rom +9) {

/1 Gheek vertical attacks.

if {queens[i] == col) {

return;

i

/4 Check dissomal attacks.

D o ' Selected (Total Time}:

Ak

TOU 5 LHHET §3L Survey Target ICEDEITINTCHBZHLICIL—TIRCEKICEAD 3 1EHRZIAMEL T
Survey Report ICRRLEFTY .Survey Report ICIENTNLILICET 3BFHRBDHHOETERRLET,

(4) RILFALYRLZRETIENRGLEBZFALET

E| Elapsed time: 3.79 FILTER: [ All Modules || Allsources +|[ Loops ~|[ AllThreads ~|
4P Summary %% Survey Report @ Refinement Reports
| Vectorized Loops )| Instruction Set Analysis
[=] Function Call Sites and Loaps & | @ Vectorlssues | Self Timew |Total Time | Type Why No Vectorization? : = Advan
[ Vect...| Gain.. | VL (.. | Traits [Date T... [Mum.|
/G [loop in setQueen at nqueens serial.cpp:es] | [J 1.9345 B 1.93450 Scalar & loop with multiple .. 0
4/ [loop in setQueen at nqueens_serial.cpp:116] | [ 016350 18.853s  Scalar 8 loop with function ... 0
510 [loop in solve at nqueens_serial.cpp:140] O 0000s| 372158 Scalar & loop with function ... 0
L=V R
] b4 »
Source | TopDown | Code Analytics  Assembly | & Recommendations | & Why No Vectorization?
-
Function Call Sites and Loops Total Time% | Total Time | Self Time | Type ‘ Why No v
Elotal 100.0% SN 3.721s 0.000:1
Elfunc@0x4b2e0f8 100.0% Em—3.721s 0000sI  Function
Elfunc @0xdb2e0faa 100.0% S 3.721s 0000s1  Function
[EBaseThreadinitThunk 100.0% Em—3.721s 0000sI  Function
=_scrt_commen_main_seh 100.0% S 2.721s 0000s1  Function
Elmain 100.0% SN 3.721s 0000sI  Function
] Hlsolve 100.0% S 2.721s 0000s1  Function
15 [loop in solve at nqueens_serial.cpp:140] 100.0% S 3.721s 0.000sI  Scalar Ioop with
SlsetQueen 100.0% S 3,721 0000sI  Function
I [loop in setQueen at nqueens_serial.cpp: 116] 100.0% S 3.721s 0000s]  Scalar Ioop with
ElsetQueen 100.0% S 3.721s 0000sI  Function
165 [loop in setQueen at nqueenssmegist.cpp: 11 » 100.0% S 3.721s 0000s1  Scalar loop with
[ElsetQueen Téb D OWn t 1 = | 100.0% . 3.7215 0.047s1 Function
= [loop in setQueen at nqueens_senal.gop: 116] 96.7% SN 3.597¢ 0038s1  Scalar loop with
SlsetQueen 95.7% N 3.559s 018850 Function
=I5 [loop in setQueen at nqueens_serial.cpp:116] €7.3% SN | 3.247s 001651 Scaler loop with
SlsetQueen 86.6% B 3.231s 034158 Function
=I5 [loop in setQueen at nqueens_serial.cpp: 116] 58.6% EEEN 2553 0000s1  Scaler loop with
lsetQueen 68.6% BN 2553 047850 Function
EI5 [loop in setQueen at nqueens_serial.cpp:116] 0%Em 1525 0031 Scalar Io0p with
ElsetQueen 3B5%EM 1432 044350 Function
FE [leop in setQueen at nqueens_serial.cpp:88] 151%8 0.561s 056158 Scalar Ioop with
I [Ioop in setQueen at nqueens_serial.cpp:116] 115%0 04275 001651 Scalar loop with
SlsetQueen 11.1%8 041is 0i11s)  Function
#0 [loop in setQueen at nqueens_serial.cpp:68] 64%1 0236 0238:)  Scalar loop with
=10 [loop in setQueen at nqueens_serial.cpp:116] 7% 0,063 0000sI  Scalar Ioop with
[SlsetQueen 1.7%! 0063 001651 Function
6 [loop in setQueen at nqueens._serial.cpp:88] 3% 0047 004751 Scalar Ioop with
[ Tloop in setQueen at naueens serial.cop:68] 14.8% 0 0.54% 05490 Scalar loop with ~
“ » 4 »

KDRXF<T 3781 Survey Report DERRZAIKLTVET,VILF AL YRIbIF—ARENC L —FAIBICRE T HE5
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ROBTDH I —TUIBOVRNE I —TNIBTHZ 2T MRATNTVBNIBITEALET,

ZC Tl& Threading Workflow D XZ=a2—%EC.Top Down 27 ZBHLTLET,

+| |=| Function Call Sites and Loops @ Vector lssues | Self Timew | Total Time | Type

4|0 [loop in setQueen at nqueens_serial.cpp:88] 1.934: I 1.934s10 Scalar

]

O
4|0 [loop in setQueen at nqueens serial.cpp:116] 1 0.163s1 18.853s Scalar
(0 [loop in solve at ngueens serial.cpp: 140] [] (L000s | 27210 Scalar

Why No Vectorization?

G loop with multiple ...

Vectorized Loops

Vect... | Gain... | VL (.

B loop with function ...

B loop with functien ...

—lfunc@Oxdb2e0f89
—lfunc @db2elfaa
—|BaseThreadinitThunk
—|_scrt_common_main_seh
—Imain

—solve

I =1 [loop in solve at nqueens_serial.cpp: 1401 ]

—IsetQueen

100.0% . 3.721s
100.0% . 3.721s
100.0% . 3.721s
100.0% . 3.721s
100.0% . 3.721s
100.0% . 3.721s
100.0% I 3.721s
100.0% S 3.721s

=10 [loop in setQueen at nqueens_serial.cpp: 116] 100.0% . 3.721s
—|setQueen 100.0% . 3.721s
=10 [loop in setQueen at nqueens_serial.cpp:116] 100.0% . 3.721s
—|setQueen 100.0% . 3.721s

=10 [loop in setQueen at nquesns_serial.cpp:116] 96.7% I 3.597s
—|setQueen 95.7% I | 3.559

=10 [oop in setQueen at nqueens_serial.cpp:116] 87.3% I 3.247s

—lsetQueen 86.5% IR 3.231s

=I (0 [loop in setQueen at nqueens_serial.cpp:116] GE.6% I 2553

—lsetQueen GE.6% I 2553

=IO [loop in setQueen at nqueens_serial.cpp:116] 4.0 . 1.525¢

—|setQueen 38.5% I 14325

O [loop in setQueen at nqueens_serial.cpp:BBl 151%0 0.561s

O [loop in setQueen at nqueens_serial.cpp:116] 11.5%0 0.427s

—JsetQueen .1%n 0.411s

+(0 [loop in setQueen at nqueens_serial.cpp:38] 6.4% 10 0.2385

=I5 [loop in setQueen at nqueens_serial.cpp:116] 1.7%]1 0.0625

=lsetQueen 1.7%]1 0.063s

+O [loop in setQueen at nqueens_serial.cpp:88] 1.3%1 0.0475

TILFRAL YR ZRET BICHTDFEE T IS Self Time H7%< Total Time WMAZIHIL—FALETY,

Self Time TIAWRIL—TRICEREIN/IBE T T I BETICH D o FBRIZ RL TOWE T IL—FRIBICREH N
EFENBIBE. FTOEBMHNTOMIRIL Self Time ICEt EINFEEA.Total Time TIXXNRDIL—FIIBHEIRITZFT
ISHEBLERRZRL TOET . CNSORBIETILF AL yR{bZi&st 9 2 L TEERIBERICARDX T,

FI VI FRLYRIGIEAREG RO A I HAIBICH L TITOCEHEETY, Top Down EIEMS.LD EAICAIET
B —THIBZ R RICT DEAMFBLIEEIH D AZKABEID T I ILF AL YREICEDERIESN P TUVTT,

ZEIN—TENERDHBIHBRICIILF AL YRME T MR F RSN B I —TRIBOE R HIMER

Self Time Y/ \ELY

Total Time A AZL
TOJS LD EMICAIET S
UL EIE A DAL

FRATHE R ZHEER 9 DL nqueen_serial.cpp D solve FAAICH B —FAIE(140 17B)A 7O Z LR TRD L
ALZMIE T 2L —FIBTHD. DD Self Time HD7%< Total Time HRITRMICHL THHIRERIVLIEH
Survey Report IC& > THEER TEX T, €D 140 ITEDIL—TIEBZ W F | MMIBOTREL TESHE T,
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STEP5 VILFALwFR{tIcLBtgEZE{LkE>Zal—2a>d53

(1) A >7FJL°Advisor BS5TFANI T

ACBELET

? Summary M Survey Report Survey Source: nqueens_serial.cpp {¥ Refinement Reports

[=] Function Call Sites and Loops

‘g Vector Issues | Self Timew | Total Time

4|0 [loop in setQueen at nqueens_serial.c pp:88]

)10 [loop in setQueen at nqueens_serial.cpp:116]

BIW® [loop in solve at nqueens_serial.cpp:140]

ooQ e

1.034s IR 1093450
0.163s1 18.853s
0.00...1 3.721s0

q

WNROIN—TNIBEZT VD) BIETIL—AIBICEE T 21EHRE

CEBBLEY,

| source | asembiy | seck |

E—

P summary & Survey Report | [3 Survey Source: nqueens serial.cpp X | 3F Refinement Reports

FILTER: | Al Modules || AllSources || AlThreads |

INTEL ADVISOR 2017

Traits |~ || O solve - nqueens serial.cpp:140

Line | Source Total Time | % [ LoopTime| % |
1 coeensarT

135 int ®aueens = new int [boardsizels /7 Array of aueens on the board.

136

137 //ADVISOR SUITABILT Uncomnent]tra%Hfee (a(luns belnw to nodel

138 " Ihg. ody of

139 //ANNOTATE _SITE_BEG

43 //ADVISOR, CORRECTNESS EDIT: Uncosihent che decls-atio] o queers. Taie
44 creates’a separss arra) fasGach redlrsion
45 17 elininating the incidental sharine.
H Selected (Total Time}: 0
[l » |«

Fe) E func@0xab2e0fs3
s 0

§ solve - nqueens_serial.cppr128

§ main - nqueens_serial.cpp: 163

& _scrt_commen_main_seh - exe_commen.ink201
£ BaseThreadinitThunk

£ func@0x4b2e0faa

J— )L X 2w

Address| Line | Assembly TotalTime| % |SeifTime| % | Taits |~
040172 151 mov eax, ebx
0401674 151 xor edx, edx \:
0401676 151 wov ecx, esi ]
0401678 151 call Dxalibal <setOueen> 3,720.749m ﬁ
0:401b7d Block 5: \ W
0ed01b7d 40 inc esi =7 N I
—
0:401b7e 10w esi, edi J / l
0:401680 40 il 0x401b72 <Block &
0:401b82 Block 6:
0401682 140 wov esi, dword pir [sse+0x18]
anines 0 .
Selected (Total Time}: oms -
“ » 4 3
Annotations Example
—RFE2—RTRITILIIYI T BL L TFANITARISBRLET
a— v79 AL Visual Studio D7 F X b °
4] nqueens_Advisor - Microsoft Visual Studio X|m & o1 Pl - o x

i0-o|B-w |

Evoid solvel) {

JPME)  REE  FRV)  TOFIINP)
- | Relesse - Win32

* On Return: nrofSolutions

5 //ADVISOR COMMENT: When
It Thi

BLEE)  FTD) FAM) UM FANS) AN HYEIMW)  ALTH)

-l G- 237

eens array.

- b -7 Windows F/{v7i- - | 51 _§

-1 @ solve)

2/
# Find all solutions for nlueens problen on size x size chesshoard.
®

= nunber of solutions for size x size chesshoard.

surveying, this is the top function below main.
s for() loop is a candidate for parallelization.

B J/ADVISOR CORRECTHESS EDIT: Cnmment out the Fcﬂlnwmg declaration of the
int *gueens = new int [hnardg\ze] // brray of queens on the board.

= J/ADVISOR SUTTABILI

TY EDIT: Unconnent the three annotations belov to model
parallelizing the body of this for() leop.

//AMNOTATE SITE BEGIN(suIveJ,

for ardsize; i++) |
//ANMOTATE ITERATIGM TASK(selQuezn)

B ﬁADVISOR CORRECTNESS EDIT: Uncomment the declaration of gqueens. This

creates a separate array for each recursion
elininating the incidental sharing.

#/int  queens = new int[boardsize]; // Array of aueens on the chess board.

= //BOYISOR COMMENT: The cal| helow exhibits incidental sharing when all
7 of the .

tasks use the same copy of “aueens”

A/ Try all positions in first row.
setQueen(aueens, 0, i);

B //BDVISOR CORRECTNESS EDIT: Uncomment the deletion of the queens array.
//delete [ aueens;

1
JPANNOTATE_SITE END() 5

J/ADVISOR GORRECTHESS EDIT:
delete [ aueens;

RELE-b TV,

140 77 19

Comment out the deletion of the queens array.

1XF LN

Copyright © 1998-2016 XLsoft Corporation. All Rights Reserved
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(2)

annotation ZiibLFd

Svoid solvel) |

SARDVISOR COMMENT: When surveving, this is the top function below main.

This for() loop is a candidate for parallelization.

S/BDYISOR CORRECTNESS EDIT: Comment out the following declaration of the
i GuUeEns array.
int *gueens = new int[hoardsizel; // frray of queens on the hoard.

S/BDVISOR SUITABILITY EDIT: Uncomment the three annotations below to model
parallelizing the body of this for() loop.

BNNOTATE SITE BEGIN(solve];
for (hnt i;ﬂ; i < board%iéii i+a) i | H
BHHOTATE ITERATION TASK (setlueen]; . AN —
annotation DEXE
;?ADVISOR CORRECTHESS EDIT: Uncomment the declaration of gqueens. This

creates a separate array for each recursion
i eliminating the incidental sharing.

Afint % queens = new int[boardsizel; // Array of gueens on the chess hoard.

SARDVISOR COMMENT @ The call helow exhihits incidental sharing when al
M of the tasks use the same copy of “queens”.

A Try all positions in first row.

setQueen (queens, 0, i);

S/RDVISOR GORRECTHESS EDIT: Uncomment the deletion of the aueens arrav.
| fidelete [] queens;
SHNOTATE SITE_ENDO);

SARDVISOR CORRECTNESS EDIT: Comment out the deletion of the gueens arrav.
delete [] queens:

B FINTOTS LD solve BEEUCIZ. HEDLOHRERT /T—a>ORBHIXVNEL TEEHEINTLWSTH,
COYYFINTOTS LTIEIDDIARANEN T E TEENT TLET,

CHUCEDIL—TIIB % W H|RITHEIH. setQueen B EZ X VL THRBLET.COBE XX VIII—TDREE
# (boardsize) D1FEL. R XA VIIFERITTRHDOEH!MHONET,

EARB7 annotation DERE (BEHA)L—FDAFE)
TILFZALYRIEHRDIL—TX DA% ANNOTATE_SITE_BEGIN(fEE D% #IT) £ ANNOTATE_SITE_END()

THA. LHRITEBZIEE T Do

IL—7DRAIT. ZDFEEIC ANNOTATE_ITERATION _TASK{EED&H)ZE([FH IIL—FCr D BENIEE T ILF

ALYRTHELTEARRITIBLIRET %o

Copyright © 1998-2016 XLsoft Corporation. All Rights Reserved
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(3) annotation ZZLI—FDAVNAIUICRBELBAYSF =12 VIL—RLET

m nqueens_Adviser - Microsoft Visual Studio Y & | I y0EE i+
IR REE RV JOSIIMP) O BLEE)  F00 FoLM v-M o FRANS) O HEMN) MYEIW  ALTH)
Pe-0 @3- W20 | Relesse - Win32 - b OB Windows 7 /(- - | 31 _F - B - LEE- i |
nqueens_serial.cpp® + X P
%] 1_nqueens_serial - I (70-1Ub 23-7) vI
35 i 1 2680
36 I 12 14200
37 i 13 73712
38 i 14 365556
39 i 15 2279184
40
41 Eiffinclude <iostream>
42 [#include <cstdlib>
43

44 Effifdef _WIN32

45 Efinclude <windows.h>

46 Hinclude <mmsystem.h>

47 Hidefine TimeType DICRD

48 fidefine GET_TIME(t) t = timeGetTine()
43 fedefine TIME_IN WSt}  (t)

a0 Eiffelse

struct timeval

55 flendif

57 E1//RDVISOR SUITABILITY EDIT: Uncomment the #include <advisor-annotate.h> line to
58 i use Advisor annotations.
) Binclude <advisor-annotate.h>

D enmese . @dVisOor-annotate.h A \/7)LH—I\“

63 int nrOfSolutions = 0; // Counts the number of solutions.
B4 int hoardsize = 0; /f The board-size; read from command-line.

] /f The number of correct solutions for each board size.

67 Elconst int correctSalution[168] = { 0, 1, 0. 0, // 0- 3

68 2, 10, 4, 40, /F4- T
92, 382, 124, 2680, // 8- 11

0 14200, 73712, 365596, 2279184 /12 - 15

annotation ARSI N 7=0—R Tld.advisor-annotate.h 1> 7 )L —R 3§ 2HEHHDFE I . nqueens_serial.cpp
TIFOAARTIREINTVBD T OXERERLET . EILRDIERICKET 95D FEREL TIETL,

(4) Check Suitability ZE{TLFY

n nqueens_Advisor - Microsoft Visual Studio
Irilp  \EE =RV JOVIINP) PLEE)  FUD FAM Y-LM FANS BN R
- | Release ~| winz2 - b 07 Windows /71— - | 5% _ii ]

Elapsed time: 3.795

FILTER: | AllModules ~ || AllSources || AllThreads |

, Summary % Survey Report Survey Source: nqueens_serial.cpp )

P Collect | by, | Bm | [] Threading Advisor

. Threading Advisor is a threading design and prototyping tool that lets you
without disrupting your normal development.

P Collect | iR | [] i | Annotations found in your project source files.

After scanning 1 source files, 7 annotations have been found.

@ Program metrics
Elapsed Time: 3.79s

Vector Instruction Set: None Mur
+ @ Loop metrics
B H @ Vectorization Gain/Efficiency (Not available)®
@ Top time-consuming Ioops®
P Colieet| by | im || ]
Consider adding parallel site and task annotaticns around these time-cons
Run Suitability analysis to collect initial result) Loop Self Time?
& [loop in setQueen at ngueens serial.cpp: 116 0.163s
’ Collect |} B D & [loop in solve at ngueens serial.cpp: 140 Os
9 [loop in setQueen at ngueens serial.cpp:&8 1.934s

annotation WRESNEFAETILF AL vR{IEL THIBLTHE %> 3aL—kL T, Suitability Report hYERLS

nxdo,
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(5) Suitability Report ZFESILET

B nqueens Advisor - Microsoft Visual Studio m & 7 Ctrl+Q) Pl- B x

JME BEE &RV JOTIINP BWEE)  FS0 F-hM) Y- FAMS  AFN) HUEIMW) ALFH) LEPZO S, |

‘e~ 0| B2 W] - | Rekase - Win2 - b DAl WindowsF/(vi- - | B @ - - @ | [ m =

e0l0 7 X

Elapsed time: 179 oI — FILTER: | All Modules || AllSources « || Al Threads +|

P Summary %7 Survey Report [ Survey Source: nqueens serialcpp () Annotation Report {3 Refinement Reports /] Suitability Repert ADVISOR 20
Maximum Program Target System: |CPU | Threading Model: Intel TBS v cPUCounzs ~ o

Gain For All Sites: 6.60x

| Combined Site Metrics, All Instances @] ]
Site Instance Metrics, Parallel Time

Serial time: 37455 |SiteLabel | Source Location Impact to Program Gain

Total Serial Time | Total Parallel Time | Site Gain
Predicted Parallel time:  0.368¢

B nqueens_serial.cpp:139

annotation

Site Performance Scalability | Site Details

Scalability of Maximum Site Gain Loop Iterations (Tasks) Modeling Runtime Modeling
Avg. Number of lerations g, teration (Task) Type of Change Gain Benefit if Enabled
16x (Tasks): Duration: [ Reduce Site Overhead
¢ @ 0 1 0.2665
[ Reduce Task Ovethead
© 0,008 0.006¢
0.040x 0.040¢ [ Reduce Lock Overhead
o 0.200x 0.200¢
1x (14) x (0.2665) [ Reduce Lock Contention
o S¢ 5x
o 25% 25¢ [ Enable Task Chunking
E 125x 125
Apply

CPU Count

J| 141% Load imbalance: 0.076s v “ w
[ 0.0% Runtime Overhead: < 0.001s v 2 77 —'7t IJT ,r ° /‘ ] 7 7
I 0.0% Lock Contention: 0s

Total Parallel Time: 0.5425 v

Suitability Report TIZEREL 7= annotation T D /N T+ —T > XIE#R(annotation AR 7EDIBMICXT TS
MRER LBISZRT AT —JE)T 1 I DVWTOBERNIRRINET . COIBEIFRZHEIC annotation ZFREL
TRAIBNTILF AL wRIE SN DOMRER (L Z#ESALE T,

Maximum Program Target System: | CPU ~  Threading Model: | Intel TBB ~ CPU Count:| 8 ~
Gain For All Sites: 6.60x Combined Site Metrics, All Instances [E2]
S — Site Label Source Location Impact to Program Gain Site Instance Metrics, Parallel Time

s
Predicted Parallel time: 0,568

Total Serial Time | Total Parallel Time | Site Gain
9| 6.60 0 6.8 0

YOI TOTS LTIEI OIS LLEDMRER E AR T 5L 6.60 BICARZEHFRIINET £/ annotation
EFRELTIIL—TUNIBBEEDMREIE 6.87 BICARZZEHFRINTVET . CDEHRDS solve BIBRICHBIL—F
WIBHENFL T BT T RITEBENEDIERTIZehEZISNET,
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STEP6 OpenMP*Z{ERALTVYILFALYRULIBZEETS

1> 7)L° Advisor Z{EHL T ILF AL YRIELICEDMRER LA FSN D THASIWIBZRELI-D T RRICTILF
ZLwR1t% OpenMP* Z#{ERL TEELET,

OpenMP*Z{ERAL=TILF XL YR{EICDWT
OpenMP* ZEAT3ICId EFTUTDLSICEEFEMEHAL THHRITEREEELET,

#pragma omp parallel

{
[* LFIRITHEE */

<hnIE>
}

LA EITEFICEER SN O—RIFEHD AL YRICE > TRITIN DB BRDF T BRI LEFIEITEIEIC printf()
H3HEERSNBEALYRIFENEN printf() ZRITLEROD printf HADRKRTKINET T IA4ILEDERTE
TEMINZALYREIE 0S M EREITZA7HREECEHTY,

IL—T5138% OpenMP ICEDEHDIAL YRICHEIEBICIE . ETBICT—0> 27 ) X EERALET . 7—o> T
TV EXIE M| EITHEERN CTEITSN S DB AEEANIESR XL wRE THIEI X T, 2B HEIC DL T IS
EENBVED)L—TEH % BEINICHELET . CCTlE C/C++ @ for IL—ATHIST S for EEF=FERALE
ERS

#pragma omp for /| MFIRITFEERNTRITINATLRL
for(i=0; i<N; i++) //O0~N F£TOFHEZ AL YRETE:DETS
{

<HLIE>
}

2DDESFIFHAEHE THEE TIE T,

#pragma omp parallel for
for(i=0; i<N; i++) //O~N X TOFHEZILYFETEIHDEL JIBASTZLFICET
{

<HLIE>

Copyright © 1998-2016 XLsoft Corporation. All Rights Reserved 17.



(1) VILFALYR{EHROWMIBICEFHLET

Combined Site Metrics, All Instances [E2]

Site Label Source Location Impact to Program Gain Site Instance Metrics, Parallel Time

Total Serial Time | Total Parallel Time | Site Gain

8 nqueens_serial.cpp:139 | 6.60x

Suitability Report @ annotation UXrZ X2 T IL )y ILE T,

B nqueens Advisor - Microsoft Visual Studio Ya & P o B x
IrilF) REE  &wR  TOVIIRE)  EWFE) FOUO) M) Y-lM TANS  AEN) UESMW) ALTH) sy B
fe-0 [ B-2 w0 -0 | Release - Win22 - b O WindowsF/0ii- - | 51 i@ - R - @ | |m .

Elapsed fime: 3795 o) - d FILTER: | All Modules | [ All Sources + ][ AllThreads ]

4P Summary % Survey Report (b Annotation Report G Refinement Reports [ Suitability Report | E Suitability Source: nqueens_serial.cpp X INTEL ADVISOR 2017

i

# Find all solutions for nlueens problen on size = size chessboard.
*

f solve - nqueens_serial.cpp:139

f main - nqueens_serial.cpp: 185

5 _sert_common_main_seh - exe_c..
£ BaseThreadInitThunk - 0x162c3
£ func@0xdb2elfaa - 0x60FdS

2 func@0x4b2e0f8s - 0x60fa3

# On Return: nr0fSolut ions = number of solutions for size x size chesshoard.
.
void salve() {

J/HDVISOR COMMEMT: When surweying, this is the top function below main.
i This for(} loop is a candidate for parallelization.

//ADVISOR CORRECTNESS EDIT: Comment out the following declaration of the
7t queens array.
int #queens = new int [boardsizel; // Array of queens on the board.

//HOVISOR SUITABILITY EDIT: Uncanment the thres annotations below to model
/i parallelizing the body of thiz far() loop.
ANNOTATE _SITE_BEG
for {int i=0; | < boardsizes i+t) {

ANNDTATE_ITERATION_TASK (setfueen);

//4DYISOR CORRECTHESS EDIT: Uncomment the declaration of usens. /This

#H creates a separate array for each recursion

" elininating the incidental sharine.

Ffint # qusens = new int[boardsizels £/ rray of queens on the chess board,

F/ADYISOR COMMENT: The call below exhibits incidental sharing when all
" of the tasks use the same copy of "auesns’.

A4 Try all positions in Tirst row.

setlueenlquesns, 0, i);

//&DYISOR CORRECTMESS EDIT: Uncomment the deletion of the gqueens array.
fldelete [1 auesns;

annotation A RESNTVWEI—RE2—ICBHHTITZD T . A—RE2a—RTHTILIUVILET,

(2) YLFRALYRUEBZRELET

void solve() {
int * queens = new int[boardsize];

#pragma omp parallel for
for (int i=0; i<boardsize; i++) |
// try all positions in first row
setQueen (queens, 0, i);

140 ITEDIL—TIEBEZTILF L YyRIELE T,
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(3) OpenMP ZEBH/IER-HDTANT+ZRELEFT

AV TIL AV INAT—DT 74 ILNERE Tld OpenMP %ZE35L £ A, Visual Studio D 7O ok FONTAH5S

OpenMP ZfEA T 37eHICOAV NAS—F T3> =R ELE T,

D nqusens_ Advisor - Microsoft Visual Studio Y@a &
WP RBEE ®FV  JOVONR)  ELEE)

Yo - H@j.a Hd‘\ = -\Rgxease-w\nsz

FIoAD)  F-AM) UMD FANS SN BUEIN)  ALTH)
< P DN Windows (- - | S _EE- G B P @ E ‘ 'm

nqueens_serial.cpp # X
(o-150k 23-7)

24 # Find all salutions for nueens problem on size x size chesshoard.

] 1_nqueens_serial - -1 @ solvel)

x
*/Orv Return: nrOfSolutions = number of solutions for size x size chesshoard.
x,

=vaid solve() {

= //ADVISOR COMMENT: When surveving, this is the top function below nain. 4
2 This for() loop is 2 candidate for parallelization. 4

Bl //ADVISOR CORRECTNESS EDIT: Comment out the following declaration of the
/ queens array.
int *queens = new int[hoardsizels // Array of queens on the hoard.

= //ADVISOR SUITABILITY EDIT: Unconent the three annotations belpw to wodel
paral lelizing the body of this for() loop.
ANNOTATE SITE_BEGIH (solvel; =
£l for (int i=0; i < boardsize; i++) {
ANNOTATE_[TERATION_TASK (setQueen);

delete [] queens;

Zint main{int arec, char *arev[]) | ®
4 = if (arec = 2)
5 cerr << <Cargv[0] << 7 boardSize [default is 14].4n";

boardsize = 14

YUa-3y IH3T0-5- v =X e
@ -5 am p =

AT0-5- HER (Crrl+) P~

40}
UELE®

JU=2(N)

ta-w

S

FosTIROA D)

IIZTEE()

FLWYa-y3y TFAT0-5-0E1-(N)
L FREERE)

PER //ADVISOR, CORRECTNESS EDIT: Uncomnent the declaration of aussns. This B
44 o creates a separate array for each recursion B 52 MT-K@D..
45 elininating the incidental sharing. NuGet /{97 —SHEE(N)...
45 Jlint % quesns = new intlboardsizels // Array of queens on the chess hoard. ) el "
47 £ 259-17y7 JOYTINEE(A)
43 = J/ADYISOR COMMENT: The call below exhibits incidental sharing when all FItu(G)
49 i of the tasks use the sane copy of “queens™.
// Try all positions in first ron. Y-REE(S)
setOuzen (queens, 0, iJ; ¥
= //ADVISOR CORRECTMESS EDIT: Uncomment the deletion of the queens array.
ftdelete [1 aueens;
X
ANNOTATE SITE_END ()5 O ZHOEEM
//#DVISOR CORRECTNESS EDIT: Conment out the deletion of the ausens array- @ Compaq Visual Fortran J0/25bREOHL(0

Fosizs o Fo-KL)
PUREEV EVE S 0]
7T 0-5-TTANS-EREN)
Intel Vune Amplifier XE 2017
Intel Inspector 2017

Intel Advisor 2017
A TR TS5
JOK74R)

Ctrl+Shift«X

Ctrl+X
CtrlsV

Del

Alt=Enter

X

BRC: | TI717(Release) v | TIybTA-LP) | FITAT(Win32) V| | EENE-TIY—(0)..
« ERETOAT A A 2T IR Cilk(TM) Plus $-7- FELUTFLRGIZEET DG
£ INTDMITINEELEEENICTD [A1AF4
#1677 N 517K 0:%5% Qopenm) v
A2TNe- T Co9 Hii-EEHICTD Az
AYFIR) STA-TR- C++11 H-FEERICTS i (04 Bt (/Qopenmp
VC++ FLIM restrict $-7-FOES Y=yl - ROEA (/Qof, 2mp_stubs)
4 uc;jng EB{LICET2 ANSI TP IRBIDEEEERICTTTR
£8/% [12TIUR) C+
7 [ 2FIR) C
BiElt
BB [17UR) €
TuFoti-
I-FeEmk
J-R&8E [ 2TIWR
B
EEMMUTIR) C+
TUIDRANE RNy
TUICANEH Ny
EAT?AN
Foutf-tER
OpenMP* HFif-k
OpenMP* 2.0 EEHEEFHAICLET . (/Qopenmp. /Qopenmp_stubs)
£
OK Fout)l ERA)

[ TO/NT«] = [C/C++] = [EFB[1>TIL(R) C++]] = [OpenMP*HR—KDIEE ZLFII—FDER

(/Qopenmp) ICEELXT,
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M nqueens_Advisor - Microsoft Visual Studic
I |EE =RV FOFINP) | BLEE) | FA0) FAM Y-WM TARS) AN R
i@ B2 Ew 90 - va-vandLEe) Cirl+Shift+B  [twif— - | 2

\-| 29y J|,’| -'-R\
ngueens_serial.cpp R X e

YUa-43u0IU-(0)

[l 1_ngqueens_serial
104 "% Find all solutions fo L",",l 1_nqueens_5er|a|QQH'I_U]

125 * 1_nqueens_serial DUEILFE
126 % On Return: nrOfSolut iy TS ,[G? Eshoard.
197 y 1_nqueens_serial MFU-24(N)
128 Evoid solve() | T0STIMDH() »

3 = //ADVISOR COMMENT: Wi 9F BLHT.. main.

Tl E..,'_\cz—;“r_’-—l_u,l... tion.

33 = //BDVISOR CORRECTHES| #1 T/CAIL(M) Cirl+F7 of the

134 A HUEENS array.

int *gueens = new int[hoardsize]; // Array of gueens on the hoard.

137 = S/ABDVISOR SUITABILITY EDIT: Uncomment the three annotations below to model
138 parallelizing the body of this for() loop.

38 ANNOTATE _SITE_BEGIN (solvel;

140 Horag omp paraIIeI for

141 = fnr (in

142 ANNUTATE ITERATION THSK(setQueen)

4 = S/8DYISOR CORRECTMESS EDIT: Uncomment the declaration of gueens. This
I creates a separate array for each recursion
i gliminating the incidental sharing.

Jfint % queens = new int[boardsizel: // &rray of gueens on the chess board.

= J/BDVISOR COMMENT: The call helow exhibits incidental sharing when al
s £ otbn tonlen 1) th o o £ Miomn ™

DEJLELTRITLET,

BN C:¥WINDOWS¥system32¥cmd.exe — O ]

B FINTOTS LOFTEFERIL 365596 TLI-M WILFRLYR{EEREL-CE TEARZAERRNARTINE
L7z IBIC.COTOAT S LIEETITAVICERZHAEEREEILET,

Number of solutions: HF-
llIﬂCErruu_

Number of

"Iru‘rur'rn:u_;th uH ” “l_lrllbni'r'-ld' solutions should be
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4-3 RITOEICELBSAREREHETS

TILF AL YRLICE 25T BRI DML TIELID FHHERB R RIT I 2BICELR AR EELEL . CNIET
ILF AL YRIELFRRICRE T R/ EDIRRD—DTI o1 T )LInspector (EXILF AL YRILICK > TREL T

072 LRICEEY sMEZHNET S DDBHRZRMLET,

STEP7 A7 IJL°Inspector Z{EHAT 37T-D %S

A>T )L Inspector ZFERLIZERICIZ TR TVr—23> ORITREBIOBHEHSBEROARIHRA—/N\—A
YRDHDDET B FILTOT T LTIEFEITRIC 14 DEZIEEL TGFHEIETVEIT A EIFICH D IR ZI R
276 —BFRIIC 8 HIEELE T,

1_nqueens_serial TONT1 A-3

BRI | TIT17(Release)

4 ERTONT1

£,
I
A7 -F It
AUFIAR) KTA-VUR-54
VC++ TR

P CfCs+

b Ush-

B YZJTAR Y-

b XML FFaAV b STRb-5-

p IS8

b EVEARYE

- HASL ELE ATy

b I-Féadr

v | TSybIA-L(P)

EETITNvH—

FIT4T(Win32)

v | | BENF-YY-(0)...

? X

‘O-7)l Windows F/{wH—

IvuK

RV
EEFLIM

TEuF

Ty H-0ES

EE

N-UEE

sQL 7/

AMP DEEDTIESL-F

avvE
=TTy IVVETE.

$(TargetPath)
8
$(ProjectDir)
[AIAV2

BE

[y
ANV
WARP Y IMITFOTFIE5L -5

127 I)L® Inspector T 3EZEICHENGT IO—F
® TIILFRLYR{EINI-AEBZYIDBEL TRERICEETT 2
o FEIFRIZT—E2MEVLHTS
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STEP8 Visual Studio 'S5 27 JL® Inspector IC7 V1 RXTS

(1) Visual Studio D EEIAZa2—&DFED In ERFINBZT7IAVEERLET

” nqueens_Adviser - Microsoft Visual Studio
TrAF)  RBEE =RV JOIIHP) O ELEE) FYO0 FohM) Y-IM FAMS)  SERIN)

i e-o @ -2 M9 - | Release +| win2 ~ B O-7k Windows F/(uff- - | g8 _
nqueens_serial.cpp + X R RS LE
[ 1_nqueens_serial - (7o-1i A3-7) ~| @ solvel) Memery and Thread Debugger | \'.
124 "% Find all solutions for nQueens problem on size x size chesshoard. = o
125 # - H
126 */On Return: nrOfSolutions = number of solutions for size x size chesshoard. i
127 . o
128 Svoid solvel) { o
20 I
] = J/ADYISOR COMMENT: When surveving, this is the top function below main.
This for() loop is a candidate for parallelization.
13 = //DYIS0R CORRECTHESS EDIT: Comment out the following declaration of the
134 i queens array.
135 int *queens = new int[boardsizel; // drray of aueens on the hoard.
137 = //AD\.I'ISOR SUITABILITY EDIT: Uncomment the three annotations below to nodel
38 parallelizing the bady of this for() loop.
39 ANNOTATE _SITE_BEGIN (solvel;
140 #pragma omp parallel for
e fiwt f-0e ¢ & b deizgne sead T
1 >7IL® Inspector K ECEILE T
M ngueens_Advisor - Microsoft Visual Studio Pl - =] x
JrALF)  BEE  #RM  JOVIINP) OLEE)  FOGU0) F-AM) U0 FAMS) AN MUEIW) ALTH) g1y

i@-0 | @2 M| O -0 | Release - Wini2 - b O-7b WindowsF/(or- - | 51 i@~ PR - i@ _E | | m -

MNew Inspector Result + X<

INTEL INSPECTOR 2017

Qs
Detect Leaks

[10:-40:J __WDetect Memary Problems]

" utl H H H “ﬂ
T ” 20:-8he Locate Memory Problems

Analysis Time Qverhead Memory Overhead

Detect Memory Problems Copy

Medium scope memory error analysis type. Increases the load on the system and the time and resources required to perform analysis. Press F1 for
more details,

[ Detect uninitialized memory reads
Revert to previous uninitialized memory algorithm (not recommended)
Detect memory leaks upon application exit
Detect resource leaks
Enable interactive memory growth detection
Enable on-demand memory leak detection
Report still-allocated memory at application exit

Stack frame depth: |8  ~

(®) Analyze without debugger
Run an analysis and report all detected problems. Use to view correctness issues without stopping in the debugger to examine them. Project Properties..

L Y T S U S "
<

ELLR- LR
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STEP9 AL YRIS—f#thZR1TITS

(1) Threading Error Analysis ICYIDE X F 9

) nqueens_Advisor - Microsaft Visual Studio
IrAWF)  REE ®RNM)  JOYTIRE)  EVEE)  F9AD) F-LM) Y-IWM o FRARS) BN MyEIW)
‘e | faia Al - T ] | - - | Release ~ Win32 - P O-7) Windows T/{wFi- v| A @~

INTEL INSPECTOR 2017

T10he-40 Detect Deadlocks
¥
LN [] 20x-80 Detect Deadlocks and Data Races
B

IMemery Error Analysis Bnalysis Time Overhead Memory Overhead
Threading Error Analysis k‘

Threading Error Analysis v Lol W Lesinladlageand anles

Custom Analysis Types Locate Deadlocks and Data Races Copy

Widest scope threading error analysis type. Maximizes the load on the system and the time and rescurces required to perform analysis; however,
detects the widest set of errors and provides context and maximum detail for those errors. Press F1 for more details.

[ Terminate on deadlock
Stack frame depth: | 16
Scope: Normal
Remove duplicates

[] Use maximum resources

®) Analyze without debugger

Run an analysis and report all detected problems. Use to view correctness issues without stopping in the debugger to examine them.

(O Enable debugger when problem detected
Run an analysis under the debugger and stop every time a problem is detected. Use to allow investigation of every problem detected. Not recc

(O Select analysis start location with debugger Project Properties...

Run target application under the debugger with analysis disabled until you choose to turn on analysis. Before starting, set a code breakpoint t ™
.

(2) Analysis Time Overhead % Locate Deadlocks and Data Races ICERELEY

P nqueens Advisor - Microsoft Visual Studio
JPLE)  EEE RV JOYIVNP) O BLEE)  FU0) F-AM) Y-IM FAMS) AFN) MUERW) ALT(H) #1v4y B
@-0 | B-2 M E| 0 -0 o] Relese - Win2 - B O-7 Windows 7/6si- - | 57 _7 @ - _i i | | m -

New Inspector Result -+ > [E0] nqueens_serial.cpp

@ Configure Analysis Type

A Analysis Type

10x-40 Detect Deadlocks
<
5 ] 20x-80% Detect Deadlocks and Data Races
- ull
- 160 WLocate Deadlocks and Data Races il

Analysis Time Overhead Memory Overhead

Threading Error Analysis

Locate Deadlocks and Data Races Copy

Widest scope threading error analysis type. Maximizes the load on the system and the time and resources required to perform analysis; however,
detects the widest set of errors and provides context and maximum detail for those errors. Press F1 for more details.

[[] Terminate on deadlock
Stack frame depth: 16~
Scope: Normal
Remove duplicates

[] Use maximum resources

@ Analyze without debugger

Run an analysis and report all detected problems. Use to view comectness issues without stopping in the debugger to examine them.

(O Enable debugger when problem detected

Run an analysis under the debugger and stop every time a problem is detected. Use to allow investigation of every problem detected. Not recc

() Select analysis start location with debugger Project Properties...

Run target application under the debugger with analysis disabled until you choose to turn on analysis. Before starting, set a code breakpointt ™
5
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(3) M ZRILETY

ﬂ nqueens_Advisor - Microsoft Visual Studic
JrLF  BEE  Z=RM  JOIIIRP) O EVKB)  FeAD) F-LM) Y-IWM FANS)  BHEN) MYEIW)  ALTH) $LI1 H
@0 | @ -2 |0 - | Release - win2 - O-71)k Windows 7/(s7- - | 5 n-. @-

New Inspector Result = < 2uui]
"_’ Configure Analysis Type
A Analysis Type
1040k Detect Deadlocks
L ] 20-80x Detect Deadlocks and Data Races
B

40150 WL ocate Deadlocks and Data Races |III|II||

Analysis Time Overhead Memory Overhead

Threading Error Analysis  ~

Locate Deadlocks and Data Races Copy

Widest scope threading error analysis type. Maximizes the load on the system and the time and resources required to perform analysis; however,
detects the widest set of errors and provides context and maximum detail for those errors. Press F1 for more details.

[ Terminate on deadlock
Stack frame depth: |16~
Scope: Maormal
Remove duplicates

W

® Analyze without debugger

Run an analysis and report all detected problems. Use to view correctness issues without stopping in the debugger to examine them.

(O Enable debugger when problem detected
Run an analysis under the debugger and stop every time a problem is detected. Use to allow investigation of every problem detected. Mot recc

() Select analysis start location with debugger Project Properties...

Run target application under the debugger with analysis disabled until you choose to turn on analysis. Before starting, set a code breakpointt ™
§

1> 7I)L® Inspector BMEESNT=TOT S L%ZEITLT Summary ZRARLET,

[=}
E
o
©
1
a
X

w nqueens_Advisor - Microsoft Visual Studic Y@ & | s1vres
JrAUD  B\EE =RV JOJIIHP) BB FU0)  F-AM YN FANS) AWM UEIW)  ALTH) P21 H
‘@O @2l 0 | Release - Win22 S THEL | @ TR R | [m -

INTEL INSPECTOR 2017

Filters Sortv 0 F

-

Type Sources Modules Severity
Data race nqueens_serial.cpp 1_nqueens_serial.exe R New Error 2 item(s)
Data race nqueens_serial.cpp 1_nqueens_serial.exe R New Type

Data race 2 item(s)
Source

nqueens_serial.cpp 2 item(s)
Module

1_nqueens_serial.exe 2item(s)
State

Mew Zitem(s)

Suppressed
Mot suppressed 2 item(s)

41l 1of42 b Al |Code Locations: Data race Timeline
Description Source Function | Module Variable B B*)MP Master Thread 20 (8936)

Read nqueens serial.cpp:80 setQueen 1 _nqueens serial.exe block allocated at nqueens_serial.cpp:135

b

nt i=0; i < row; i++) | 1_nqueens_serial.
Check vertical attacks. 1_nqueens_serial.
ueens[i] == col) {

return;

ngueens_ser
ngueens_ser
ngueens_ser

'OMP Worker Thread #3 (12512)
'OMP Worker Thread #4 (11240)

H

Wb

nomomom
d b opd pd b
momom oo

[ ir=gr=gv

1

nqueens_serial.cpp:101 setQueen  1_nqueens_serial.exe block allocated at nqueens_serial.cpp: 13-

ngueens_ser

umn is ok, set the queen. 1_nqueens_serial.exe!setQueen ngueens_ser
SOR COMMENT: See comment at top of function. 1_nqueens_serial. o ngueens_se:
col; 1_nqueens_serial.ex resompsparallel

{boardsize - 1)) {

“EARELLR- HELER
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STEP10 SHBERN BB IERZHET S

(1) A>T IL°Inspector HIEH T ZRIELEERTS

(¥ Locate Deadlocks and Data Races INTEL INSPECTOR 2017
© Target|[ © Analysis Type|| I Collection Log
Da

=P @
EP2 @ Data race nqueens_serial.cpp 1_nqueens_serial.exe Re New

Sources

Severity
Error 2 item(s)

) |5 —1 24
I 7 —_— IJ X I\ i nqueens_serial.cpp 2item(s)
il g=

2 item(s)

Data race nqueens_serial.cpp 1_nqueens_serial.exe R New

Suppressed

Not suppressed 2item(s)

111 10f42 b |Al

Description | Source Function | Module

Read nqueens_serial.cpp:30  setQueen  1_nqueens serial.exe block allocated at nqueens_serial.cppi135

B& for {int i=0; i < row; i++) [ 1 _nqueens_serial.exe!setQueen - nqueens_ser
89 // Check vertical attacks. 1_nqueens_serial.exe!setQueen - nqueens_ser
a0 if (gueensa[i] == col) { 1_nqueens_serial.exe!setQueen - ngueens_ser
a1 return; 1_nqueens_serial.exe!setQueen - ngueens_ser
92 } Eq Lo TUF DS i 1y Frd Ao 90 - nqueens_ser
Write ngueens_ serla\cppﬂwflﬂ v ﬁ\s uﬁk }ca(ed que‘n sewﬁx /Tr
a9 // Colum is ok, set the gqueen. 1 nqueens_serial.exe!Setgueen - nqueens ser
100 //RADVISOR COMMENT: See comment at top of function. 1_nqueens_serial.exe!setQueen - nqueens_ser
101 queens [row]=col; 1_nqueens_serial.exe!sclvesompsparallel for
102
103 if (row == (boardsize - 1)) {
Allocation site_ngueens_serial.cpp: 135 sclve 1_ngueens_serial.exe_block allocated at ngueens_serial.cpp: 135 -

1>7)L® Inspector D Summary (CIFEECHEINDZITI—2VAMNLTERRLET . T5—JRMD Type IEE
IZIEZP1 & P2 @ Datarace (F—ZRE)DERELTVBLRRINTED.CD2DODIS—|IFEL THHERRL R
BEEBDRRZRHFELEFT,

(2) Datarace (F—#HBS)DEELTVWIREZHET S

Problems

I O S S N

=P = Data race nqueens_serial.cpp 1_ngueens_serialexe ' New
EP2 @ Data race nqueens_serial.cpp 1_nqueens_serial.exe R Mew k

111 10f42 b |Al
Description | Source Function Module Variable

Read nqueens_serial.cpp:90 setQueen  1_nqueens_senial.exe block allocated at nqueens_serial.cpp:135
g8 for ({int i=0; i < row; i++) { 1 nqueens_serial.exe!setQueen - ngueens seri
89 [/ Check wertical attacks. 1_ngueens_serial.exe!setQueen - ngueens_seri
90 if {gqueens[i] == col) { 1 nqueens_serial.exe!setQueen - ngqueens seri
91 return; 1_ngueens_serial.exe!setQueen - ngueens_seri
92 12 =11 1 ngueegna. £ L5 E ees@_seri

3

Write nqﬂJEEAk 4:4::'1‘1 M@bI%ue!ns?ErﬂAlm&'all&flM u b, pp: 1
99 //f Column is ok, set the gueen. 1 _nqueens_serial.exe!setQueen - ngueens_seri
100 S/RAOVISOR COMMENT: See comment at top of function. 1_nqueens_serial.exe!setQueen - nqueens_seri
101 queens [row]=col; 1 ngueens_serial.exe!sclvefompéparallel for@
102
103 if (row = (boardsize - 1)) {

Allocation site nqueens_serial.cpp:135 solve 1_nqueens_serial.exe block allocated at nqueens_serial.cppe135
133 IJ‘ADVISOR COERECTNESS EDIT: Comment out the following decla||l _ngueens serial.exe!solve - ngueens serial.
134 queens_serial.exe!main - nqueens_serial.c
%j e eﬂ su*#g %mﬁﬁﬁm@@s an be\ queens_serial.exe! scrt_common main seh -

1 nqueens_ serial.exe! scrt common main seh -
S /AODVISOR SUITABILITY EDIT: Uncomment the three annotations
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P1 DIZ—ICDVWTRLYREIDT7 VAR AZHFELET . ALYRDT 7R RZR BE . queens (L T/
SAINTHD. setQueen BEAT 2 DDRLYRHEILEZA1Z> 4 T queens (ZXFL T Read (A &)L Write
(BEFAA)ZITO>TVWBEH R TEET,

B> 7 IV TO9S5 LTIE queens 35T ESER % RO ZF-HD—RFHNAREEBEHY L TEHREIN TLEY . Summary
IEI5IC queens DX EVRERISTEFIBIFAN TITHN TVBRIENRRIINTED.P1 DERLL TETORLYRA
—hF®D queens ICXIL THLAIARH [EZTAADITIDRETH B ZRLTVET,

BFEWT P2 ORIBEIC DLW TEREZEELE T,

Problems
1D & Type Sources Modules State
EHP1 @ Data race nqueens_serial.cpp 1_nqueens_serial.exe Fe Mew

! Mew

Data race nqueens_serial.cpp 1_ngueens_serial.exe

N & 1 ngueens serial. Exe E&n Eeens Seri
122’)0)1 YRAE 'l’\/ C nrOfSolutions: f&! o C for s
[ /ENHNOTATE LC-C'K 1 _ngueens_serial.exe!setQueen - nq‘ueens 3eri

111 1of2 b |Al
Description | Source | Function | Module Variable
Write nqueens_serial.cpp:111 setQueen  1_nqueens_serial.exe nrOfSolutions
109 J’;’AHVISDR COMMENT: This is a race condition because mul||l nqueens serial.exe!setQueen - ngueens seri
11fJ try and increment nrOfSclutions at t||l_ngueens serial.exe!setQueen - ngueens_seri

m:'OfSDlutln Bl c.ed final q‘uee \ found a asoluti

Write nqueens_serial.cpp 111 setQueen 1_nque;n§_seqakﬂcelnrpfSoLL4Lpps‘ =
109 SFAOVISOR COMMENT: This is a r'aieAnd(tll\mL_bec&uéa 1 nqueens_serial.exe!setQueen - ngueens_seri
110 iy try and increment nrOfSolutions at t||l_ngueens serial.exe!setQueen - ngueens_ seri
111 nr0fSolutions++; f/ Placed final gueen, found a scluti||l_ngueens_serial.exe!setQueen - ngueens seri
112 1 ngueens_serial.exe!setQueen - ngueens_seri
113 //BNNOTATE LOCK RELEASE (0); 1_ngueens_serial.exe!setQueen - ngueens_seri

P2 DAL YRRBEID T 7t 2R R EZRESELE T . Tld nrofSolutions ICRL T2DD AL WRBREIEC1 > IUX R
ERIBLTWAZEZRLTWED,

B> 7L 7095 L TIE nrOfSolutions (& setQueen() B THEAIN . GTRGERZENT 37-0DEHTI 5HHEL
BHSMEZEHL TOKHBERHDETH EHDO AL YRICE>TREBICESAANIEBEN I THhN DI TEFERISEL
RMINEE A

ReEELTHETS

127 )L Inspector (CL> T BERERNETEICERIFERZRELDO T Y—XO—REZEIELET,

STEP11 V—X—
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(1) A>T IL°Inspector H'S5FFXA+IF

1 RNCBEBLET

a1l IEEA L] code Locations: Data
Description | Source [Function | Module Variable -
Read nqueens serial.cpp:9)  setQueen  |_nqueens serialexe block allocated at nqueens serial.cpp: 135
ge for (int 1€ orowr i+4) | 1 nqueens_serial.exe!setQueen - ngueens_seri
g /f Check vertical attacks. 1 _nqueens_serial.exe!setQueen - ngueens_seri
80 if (queens[i] == col) { 1 _nqueens_serial.exe!setQueen - ngueens_seri
8l return; 1 _nqueens_serial.exe!setQueen - ngueens_seri
2 1 1 nqueens_serial.exe!setQueen - ngueens seri
Write nqueens_serial.cppi101 setQueen  1_nqueens_serial.exe block allocated at nqueens_serial.cpp: 133
99 /f Column is ok, set the queen. 1_nqueens_serial.exe!setQueen - ngueens_seri
100 //ADVISOR COMMENT: See comment at top of function. 1_ngueens_serial.exe!setQueen - ngueens_seri
101 queens [row]=col; 1_ngueens_serial.exe!solvesompsparallel_forf
102
103 £ (row == (boardsize - 1)) {
1_nqueens_serial.exe block allocated at nqueens_serial.cpp: 135
133 //ADVISOR CORRECTNESS EDIT: Comment out the following declafll nqueens_serial.exe!solve - ngueens_serial.
134 17 queens array. 1_ngueens_serial.exe!main - nqueens_serial.c
135 int *gueens = new int[boardsize]: // Array of queens cn[%e 1 ngqueens_serial.exe! scrt_common main seh -
136 1 nqueens_serial.exe! scrt_common main seh -
137 //ROVISOR SUITABILITY EDIT: Uncomment the three annotations|
-
— RN
= Y
Summary [CRIRINTLS queens ZFERL TWBLIEBEZ A TIL IV ILET,
¢ nqueens Advisor - Microsoft Visual Studio Y - 0
TrIMF)  REE  FR(V)  JOVIIMP)  ELKE) TG0 F-AM Y-LM o FAMS) AN MUEIW)  ALTH) YAy

i@ Release = Win32

R TIERE

(|

Data race

? Target Anal Summary

for {int i=0; i < row; i++) {
// Check vertical attacks.
if (gueens[i] == col) {
return;
l
// Check diagonal attacks.

/¢ Column is nk. st the mwnv:

queens [row]=col;

if (row == (boardsize - 1)) {

//RADVISOR CORRECTNESS EDIT: Uncomment the following two LOCK

i ammArarinne ra lanl tha seesss ta AeNFSAlnrians and

133 //RDVISOR CORRECTNESS EDIT: Comment cut/cliz {01i0wingy declaiatlicn of the

134 1% queens array,

~ B O-71)b Windows 7/(i- -‘ - | m - o-_ @ |

1_nqueens_serial.exelsetQueen - nqueens_serial.cpp:90

1_nqueens_serial.exelsetQueen - nqueens_serial.cpp:117
1_nqueens_serial.exelsetQueen - nqueens_serial.cpp:117
1_nqueens_serial.exelsetQueen - nqueens_serial.cpp: 117
1_nqueens_serial.exelsetQueen - nqueens_serial.cpp: 117
1_nqueens_serial.exelsetQueen - nqueens serial.cpp: 117

1_nqueens_serial.exelsetCueen - nqueens serial.cpp: 117

1_nqueens_serial.exelsetQueen - nqueens serial.cpp: 101

L paueens sejoferelsgiQueen - paueens serio gpps1 g
H\q--— o N ——— an\vy fio Jol .ﬁ

1_nqueens_serial.exelsolve - nqueens_serial.cpp:135
1_nqueens_serial.exelmain - nqueens_serial.cpp: 166

135 int *queens = new int[boardsize]; // Array of queens on the board. 1_ngueens_serial.exel_scrt_common_main_seh - exe_commen.inl:
138 1_nqueens_serial.exel_scrt_common_main_seh - exe_common.inl:
137 //RDVISOR SUITABILITY EDIT: Uncomment the three annotatitns below to model -
138 4 .
12a MMIATATE STTE BEATHImmlrel

4 »

TI5IC queens ZRERT ZIEBHE AT )L ') wIL T Visual Studio DTFAMI T4 ZHBEIFT,
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(2) queens ZBAL YR THRTBLIICEETS

137 = S/BDVISOR SUITABILITY EDIT: Uncomment the three annotations below to model
138 Al parallelizing the body of this for() loop.

35 ANNOTATE SITE BEGIM (solwel;

140 firrazna omp parallel for

141 - for (int i=0; i < boardsize; i++) {

147 BHHOTATE ITERATION TASK (setQueen);
= ?ﬁﬁDHISOH CORRECTHESS EDIT: Uncomment the declaration of aueens. This

creates a separate array for each recursion
' uilmlndung thE incidental Sharing.
int * queens = new int[hoardsizel; frray of gueens on the chess hoard.

= AABDYISOR COMMENT : The call below exhibits incidental sharing when all
M of the tasks use the same copy of “queens”.
A Try all positions in first row.
setBuesn (gusens, 0, i);

4 TinneIor ConRceiess EDIT: Uncomment the deletion of the gqueens arrav.
delete [] gueens:

; h
157 AMNOTATE_SITE_END();

155 - JABDVISOR CORRECTHESS EDIT: Comment out the deletion of the gueens array.
160 A delete [1 aueens:

queens |F AL YREM THIIL/ZRA Y 2B (AL YRO—HIILBEB) ICT LT — 2D BIEEELEE Ao
solve() BEHAD for IL—FXDORBICEERT DL T IL—FTLIC queens ZHERL T setQueen BIFXDA S|
L TELEY,

(3) nrOfSolutions ZH 7 IV XICEKRET S

o }
7 |

= A Column is ok, set the gueen.
SABDMISOR COMMENT: See comment at top of function.

queens [row]=col ;

103 - if (row == (boardsize - 1)) {

104 J/8DYISOR CORRECTMESS EDIT: Uncomment the following two LOCK

1 annotations to lock the access to nrOfSolutions and
£ eliminate the race condition.

107 ¥_ACOUIRE (D) I
108 #orazna omp atomicl
:;% e EHNT = This is a race condition because multiple tasks may

try and increment nrQfSolutions at the same tine.
nrOfSolut ions++; /7 Placed final aueen, found a solution!

] J/BHMOTATE_LOCK_RELEASE(D) ;
114 = 1 else
JTey to fill next row.
= for (int i=0; i < boardsize; i++] {
setQueen {gueens, rowtl, i);

BHAE TIXBICE—D AL YR DA DT RODIMNIBZRITTELT . CNUCKD RITHD XL R A nrOfSolutions
DA IIAVNLIEET T §3ET MDD AL YRIE nrOfSolutions 1> ZUXNTEEH A.OpenMP W12 T S
HEALIBFESZICIZWVK DD BDFETH . I Tld atomic ESFEEALET,
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(4) BEA>TIL®Inspector DAL YR IS—RIrZTVWEEIIIS—HH3DHEELET

P - B x

D¢ nqueens Advisor - Micrasoft Visual Studio Ym &
WP BEE =RV JOYIZNP) KB FOA0 FAM U-WM TANS BN MYEIW)  ALTH) b2 72 b1 B
[ @ -2 |0 - O o Release - winn2 - b DA WindowsFiCof- - | 5 _ - B B ‘ L =

o3 = X

@ Summary

Severity
Type

Source
Module
State
Suppressed
Investigated

No Problems Detected
Intel Inspector detected no problems at this analysis scope. If this result is unexpected, try
rerunning the target using an analysis type with a wider scape. Press F1 for more information.

RYIDEMHER TRRIN TV P1 & P2 OIED RSN A > T )L Inspector BD AL WRICEET BT 5 —HN 70
ZehthmbEL

(5) AV UR5|HDEZRIFRL TRITLET

1_ngqueens_serial TO/{71 A-4 ? X
BALC): | FIT17(Release) v| FI9RTA-LP: | FPIT4T(Win32) v| | EEYFR-Y1-(0)..
4 BETONF1 EETaT v~
%}%‘g 071l Windows 7/Tsfi— >
T
A7) T .
1YF IR KTA-TUR-51 ]? :‘ﬂa’gﬂp"tm
e I v
b CIC++ =T IM $(ProjectDir)
b - FEYF [ATAY:4
b YZITARY-N FIA-nER EE
b XML REAUR STRL-5- | FE
b I8 Y-URE (3
b ELEAAYR saL 7wy [ATAF4
b HASL EWE AT T AMP DEREDT /¥ 3L -4 WARP YIR2I7O P75
b I-Fair
IVFRIE
FAUT-2avICETINVE S{VEI8TT.
< >
Frtl EAW

IEEL TV 8 ZHIBRLE Y.
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B C¥WINDOWS¥system32¥cmd.exe — [m|

RIVF AL YR ZIT ORI ELEHBERRERD 365596 HMGO5NELTco e WILF AL yRLZ1TSRTC LLERL Tt B RS
EHEESNTVET,

4-4 I NFALYREESNTNEDIEEEZIREET B

SHEMBRTILF AL YRILEBHAITHON TVEIHESH A>T IL® VTune™ Amplifier XE ZfEAL TREFELE 9 ,CPU
D OBEROOAT7 TTOT S LDAL YRHNRLGTHE TEITVIOWERR T 2 T IS BB ERTES
DESHHILE T,

STEP12 Visual Studio 5*5-1>7JL° VTune™ Amplifier XE [C7 7t RT3

M nqueens_Adviser - Microsoft Visual Studio Y & | 29728 (Crl+0) P - B x
TrAMF)  REE &RV JOYIIRP)  ELFEE)  FOUD) F-AM) O Y-IMD FAMS SN UEIW) ALTH)
-2 e v © | |Release ~| Win32 = P DAl Windows F/(sfi- » | 58 _ B~ _ B~ _:

00183 0003 nqueens_serial.cpp & X RN SACST
[®] 1_nqueens_serial - (0-40L A3-) - @ setQueen(int queens[], int ro
123 =% =
124 # Find all solutions for nQueens problem on size x size chesshoard.
B .
# On Return: nrOfSolutions = number of solutions for size x size chessboard.
x/

“void solvel) |

C-OLY 6T REA-Thf

-<

= //MDYISOR COMMENT: When surveying, this is the Lop function below main.
1 This for() loor is a candidate for parallelization.

= //BDYISCOR CORRECTHERS EDIT: Comment out the faollowing declaration of the
I GUBBNS Array.
/fint *queens = new int[hoardsizel; // Array of queens on the board.

= //MDYISOR SUITABILITY EDIT: Uncomment the three annotations below to model
parallelizing the body of this for() loop.
ANNOTHTE _SITE_BEGIN (solve)s

1>7)L®VTune™ Amplifier XE HCEILE T,
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ﬂ nqueens_Advisor - Microsoft Visual Studio

JFAWE REE  F=RV JOIIIMP) ELKE)
- |ﬁ")ud‘| = '|Re\ease

0003

New Amplifier Result = > [UijiE]

@ Choose Target and Analysis Type

A Analysis Type

@ Analysis Target

& i
El-r Algorithm Analysis
- Basic Hotspots
& Advanced Hotspots
A Concurrency
& Locks and Waits
Bl Compute-Intensive Application Analysis
‘& HPC Performance Characterization
¥ Microarchitecture Analysis

YHa & 717 Cirl+0) L - A x
TR0 F-LM) Y- FAMS  AEN) YEOW)  ALIH) #1317
- Win32 - b O-7b WindowsF/fi- - | 51 _i - G- i B - :

INTEL VTUNE AMPLIFIER XE 2017

Basic Hotspots Copy

Identify your most time-censuming source cede. This analysis type cannot
be used to profile the system but must either launch an
application/process or attach to one. This analysis type uses user-mode
sampling and tracing collection. Learn more (F1)

@ Start Paused

Choose Target

& Highly accurate CPU time collection i disabled for this
analysis. To enable this feature, run the product with the
administrative privileges.

- General Exploration
@& Memory Access
& TSX Exploration

A TSX Hotspots
- SGX Hotspots
7 Platform Analysis

A CPU/GPU Concurrency
-~ GPU Hotspots
-8 Disk Input and Output (preview)
Bl Custom Analysis

L support

CPU sampling interval, ms:

[] Analyze user tasks, events, and counters

[[] Analyze OpenMP regions

@ Details

Collect CPU sampling data:

CPU sampling interval, ms:
Collect highly accurate CPU time:
Collect synchronization APl data:
Collect signalling API data:
Collect IVO AP data:

Analyze user tasks, events, and counters:
Analyze user synchronization:
Stack unwinding mode:

Stitch stacks:

Analyze GPU usage:

Analyze Processor Graphics hardware events:

GPU sampling interval, ms:

VREL#-+ T

STEP13

WEFEICEEL THEIRY S

w nqueens_Advisor - Microsoft Visual Studic

JrUF  REE RV FOIIINP)  ELKE)
- |i‘3"‘ﬂ|.“| = '|Re\ease

r000k3

New Amplifier Result = > [WiJIE]

™ Choose Target and Analysis Type

A Analysis Type

= Algorithm Analysis
A

AR
- Advanced Hotspots

A | orke ond <
{5 Compute-Intenstve Application Analysis
LA HPC Performance Characterization
& Microarchitecture Analysis

R

=

Y| & o1 Ctrl+Q) P
FI9AD)  F-LM)  Y-IUM FAMS)  SERN) UEIW) ALTH)
< winz2 - b O-filk Windows F/to7i- « | m-_.m-

Concurmrency Copy

Analyze how your application is using available logical CPUs, discover
where parallelism is incurring synchronization overhead, and identify
potential candidates for parallelization. This analysis type uses user-mode
sampling and tracing collection. Learn more (F1)

& Highly accurate CPU time collection i disabled for this
analysis. To enable this feature, run the product with the
administrative privileges.

Choose Target

- General Exploration
- Memory Access

A TSX Exploration
& TSX Hotspots
- SGX Hotspots
7 Platform Analysis
- & CPU/GPU Concurrency
- GPU Hotspots
- Disk Input and Output (preview)
B Custom Analysis

LA support

CPU sampling interval, ms: =
[[] Analyze user tasks, events, and counters
[[] Analyze Intel runtimes and user synchronization

[[] Analyze OpenMP regions

@ Details
Collect CPU sampling data:
CPU sampling interval, ms:

Collect highly accurate CPU time:

COY>IINTOTZLDTILF AL YRILICEZEEIR A Z R T 27-OIC BT )y D—E DS Concurrency

PRI EIRLE T
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(2) Concurrency f#tFZR1TLET

w nqueens_Advisor - Microsoft Visual Studio

8 Choose Target and Analysis Type

@ Analysis Target A Analysis Type

TrWF)  BEE =RV JOYLINP) OLEE) FedD)

Ya &

F-LM) ST FAMS)  SFN) BEIW)

= | B2 . d‘| - -| Release ~ Win32 - p D-fl- Windows F/(uii— '| B ; A
New Amplifier Result & > VIS r000t3 000 nqueens_serial.cpp

ATF(H) YA

INTEL VTUNE AMPLIFIER XE 2017

A &

B Algorithm Analysis

A Basic Hotspots
--fi Advanced Hotspots

Concurrency Copy 0 Start
Analyze how your application is using available logical CPUs, discover k

where parallelism is incurring synchronization overhead, and identify
potential candidates for parallelization. This analysis type uses user-mode

- # Concurrency
& Locks and Waits
E-{Z Compute-Intensive Application Analysis
£ HPC Performance Characterization
B Microarchitecture Analysis
- General Exploration
Memaory Access
TSX Exploration
TSX Hotspots
- f4 SGX Hotspots

=% Platform Analysis
- & CPUJGPU Concurrency

£ GPU Hotspots
-4 Disk Input and Qutput (preview)
Custom Anabysis
-~ support

Telelelele

sampling and tracing collection. Learn more (F1)

& Highly accurate CPU time collection is disabled for this
analysis. To enable this feature, run the product with the
administrative privileges.

@ Details

CPU sampling interval, ms: =

[[] Analyze user tasks, events, and counters
[[] Analyze Intel runtimes and user synchronization

[[] Analyze OpenMP regions

Collect CPU sampling data:
CPU sampling interval, ms:
Collect highly accurate CPU time:
Collect synchronization API data:

0 Start Paused

€ Choose Target

B x

Start #7)yIL THERERBLE T NROYT > TIL OIS LD RITIN A>T IL VTune™ Amplifier XE Hi 1+

DIV TEFTVE T TINLTOTS LOR TR BTRERPRTINE T,

D& nqueens_Advisor - Microsoft Visual Studio

JrIUF)  BEE  ERN  JOVIIRP)  ELEE)
-o|m-g

1000cc + X [ALE]

| Concurrency H

& An.

Target| | © Analsi

Elapsed Time : 1.266s

GPU Time 7.731s
Effective Time = 6.783s
Spin Time 0o19sfR
Overhead Time ': 0.029s

Wait Time 0.827s

Total Thread Gount: 8

Paused Time 0s

Top Hotspots

Function Module

setueen 1 nauesns serialexe
krnp fork barrier libiorpSend dIl
krmp join call libiorpSend dIl

InterlockedExchangeAdd KERMELZ2DLL
knp get global thread id reg libiornpSrmd dIl

CPU Usage Histogram

400ms

Elapsed Time

300ms

W 0 - 0 | Release - Win32

FIAD)  F-hiM)

GPU Tirme:
6,783
0898
02925
0.015s
0010s

& Summary QR

Y=IM  FRMS)  AFN) UFIW) ALTH)
SrTFL A BRI B |

Average CPU Usaege

Copyright © 1998-2016 XLsoft Corporation. All Rights Reserved

This section lists the most active functions in your application. Optimizing these hotspot functions typically results i improving oversll application performance

This histogram displays a percentaze of the wall time the specific number of CPUs were running simultaneously. Spin and Overhead time adds to the Idle CPU usage value:

P - O x

32.



STEP14 fRRERISRTIR AR TS

(1) Summary ZHESRLET

INTEL VTUNE AMPLIFIER XE 2017

up| | % Caller/Callee | | o% n Tree| | B Platform

Elapsed Time : 1.266s
GPU Time 773
Effective Time - 6.783s
Spin Time 0919s —_
Overhead Time “: 0.029s 7, E
Wait Time 0.827s 17 N E
Total Thresd Gount 8
Faused Time 0s

Top Hotspots

This sestion lists the mast active functions in your applisation. Optimizing these hotspot functions typically results in improving overall applicstion performance

Function hodule OPU Time
setliueen 1_nqueens serislexe 6.763s

krmp fork barrier libiompSmd dil 0636

kmp foin call IibiampSrad dll 0.222s T To I
InterlockedExchangeAdd KERNELEZDLL 0.018s VA AN ‘y I\ z 1\ ‘y I\ 0) ) 2 I\
krnp et global thread id ree IibiormpSmd di 0.010s

CPU Usage Histogram

This histograrn displays a percentaze of the wall time the specitic number of CPUs were rumning simultaneously. Spin and Overhead time adds to the e GPU usage value

H 5! &0
100ms | = 21
] AN — =
4 =l
kS
300ms o L 7 5!
|
£y
E
200ms I
|
|

100ms

£9'705 5 LDOEITHRMEN CPU K. Hotspot BAZREER Y 37D Summary HERRINET,
(2) viewpoint ZZEEBELXT
AL YRDERITR A E R T B DICKR TR EZEELET,

INTEL VTUNE AMPLIFIER XE 2017

—
" Concurrency H

A * Caller/Callee| | &% Ton-do e
@ Analysis Target % Caller/Callee| | #% Top-down Tree| | B8 Platform

Top Hotspots

Function
setliueen

krop fork barrier

krop join call
InterlockedExchanzefdd
krop get global thread id res

Elapsed Time - 1 266s
CPU Time - T.731s
Etfective Time : 6.783s

Spin Time 0919: &
Overhead Time : 0.020s
Wait Time - 0.827s
Total Thread Cournt =]
Paused Time Oz

Thiz section lists the most active functions in vour application. Optimizing these hotspot functions typically results in improving overall application performance

hiodule GPU Time
1_nquesns_serislexe §.783s
libiarpSid dil 0696
libiorpSrd.dil 0222s
FERMELZZ2DLL 0018
liblarrpSrnd dil 00102

CPU Usage Histogram

This histogram displays a percentaze of the wall time the specific number of GPUs were running simultaneously. Spin and Overhiead time adds to the e GPU usaze value

Hotspots by CPU Usage viewpoint % Hotspots by Thread Concurrency (CZEL XY, 1UIckD CPU DFEIR

MNR—=2 TR AL YR DORITRREN—RICL THRRZHER TIE Y,
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—
| Concurrency Ho

@ Analysis Target ; Analysis B Platform

'Callee| | #% Top-down Tree

Elapsed Time : 1.2606s

CPU Time ~: T 73s
Effective Time : 6.783s
Spin Time - 0919s [
Overhead Time : 0.029s

Wait Time : 0.827s

Total Thread Count: g

FPaused Time Oz

Top Hotspots

Thiz section lists the most active functions in your application. Optimizing these hotspot functions typically results in improving overall application performance.

Function hdodule CPU Time

zetliuesn 1_nqueensz_zerial exe 5783z
krmp fork barrier libiormpSrmd.dll 0 G595z
kmp join call libiormpSrmd.dll 0289z

INTEL VTUNE AMPLIFIER XE 2017

(3) CPUDFIAFRALYFOENEIRRZHERLET

Thread Concurrency Histogram

This histogram represents a breakdown of the Elspsed Time. It visuslizes the percentage of the wall time the specific number of threads were running simultaneously. Threads are considered
running if they are either actually running on a GPU or are in the runnable state in the OF scheduler. Essentially, Thread Concurrency is a measurement of the number of threads that were
ot waiting. Thread Goncurrency may be higher than GPL usaze it threads are in the runnable state and not consuming GPU time.

wett 2RI S B ENERTRE
o - ~J |8
500ms—§
-wﬂms—m
A00ms
200ms
100ms -
e ) 1 ' ' ' : : : )

Simultaneously Running Threads

CPU Usage Histogram

This higtogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spin and Overkead tirme adds to the dle GPU usage value.

4U[Imsf§ j} ﬁ‘hx\j a 6@]1/EH%F53 E
A =]l
200ms | wl
3
zl
200ms o |
|
|
100ms

Simultaneouszly Wtilized Logical CPUs

220 Histogram NRRINTED YU FINLTOTS LTI F AL YR TEEL TWBIE A R TIF I MAD

ERRSSLTEFONTIENRENETHE FDILYES 8 I7 LTRTTE TV IR —EZL LN
BTIET

Thread Concurrency Histogram:

HEEIE L R B BRI IRBR R 2 Rl TED. T TV —2 3y OETICE VW T ARETIN AL YRORKEZD
BBREONHEZERL TOWET XEARETALYRRICE>TEDITIN O R T LDEH T 337 #0013 “1deal”
DEOEEMNBREITERBRIN B AL YREH DBV IVT I “Poor’ DED R R AKEZRIKLE T,

CPU Usage Histogram:
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TE#E CPU O7 £ Mitshi S IRB R Z RL TEO. EFICERA I NI CPU O7 O FDFBERB DD HmERL TLE

T CBESBHMRERICERITETN.ZRAOT7HLI TOERITIE Ideal” THHEWIAT D T T IE“Poor’t D%,

(4)

Bottom-up ICFEEILET

FO BRI R IERZTE

R BIDICEETEEZBBLE T,

1 Concurrency H

&3 5
% Anal

Elapsed Time : 1.2066s Analyze Hotspots and Their Callers
CPU Time K
Overhead and Spin Time - 0.948s [
Overhead Time 0020
Spin Time 0519z [
Total Thread Count: g
Pauzed Time Oz

Bottom-up 27 &Iy ILE T,

Concurrency Ho

INTEL VTUNE AMPLIFIER XE 2017

Grouping:| Function / Gall Stack @E [GPU Time -
Function / Call Stack CPU Time by Thread o W21\ uerhiead and ™| Wiait Time by Threzd G- Madule Function (Full} Wi 4 D60 D ecteidareil)
Nl 0Po 10 Nide Bov e I BPc IC Nide 10 233% (1614c of 6.783¢)

2 1 - 1 ngueens_serial exelgetBDuesn — nqueen:-
¥ _avip_fork barrier o.god: |10 0896 0.824s || 0 |lisiomeSmd.dil | _kenp fork barvier(intint) § 1 o eens serial exelsetQuesnt0x7d - ne
b _kmp_join_call 02225 02225 libiormpSmd.dil | _kmp_join_sall 1 niueens serlal exelzetQueen+xTd - ne
P InterlockedExchanzeddd 0019 0018 KERMELZZ.~  InterlockedExchangeddd | 1 noueens serial exelzetGusent+xTd — ne
b limp_set_global_thread_d res 0.010s 0010 liviornpSmd.dil | _kmp_get_global_thread_jd-| 1.nauesns serial exelsetlusen+Oxfd - nw
b [Unknown] 0001s | 1 rquesns_serial exelsetblussn+0x7d — n=
B std operator {{ 0.001s | 1 ngueens_ - | std operator << : 1 rauesrs ser ialexslzolkebompbparalisl -

o . ’
b kmpobegin 0,000 | libiormpSmd.dil | _kmpe begin libiempSrmd ditOpent dispateher H0::7
libiormpSrnd.dil_kmp fork call+Oxdfa — kme-
libiorpSrnd dIM[OpentdP fork]+0x:28 — kne
1 hquesns _serlal exel sole+t0xdB - ngue:
1 hqueens_serial exelmain+0x 108 — ngues=
1 nqueens_serialexe! sort common main
KERMEL32 DLL!Base Threadin it Thurk-+Hx-+
ntdll diMunc@0xdb2etiaa+0xte - [unkno:
ntdll ditunc@0xa620{E5+0x 1a — [unkno -
< >
T T 1 T 1 T 1 T 1 T T T T T T T T T 1 T T T T T 1 T
C 0055 0.1s 015 025 025 03s 0.35s Ods 0455 0.5 053 0.6s 0655 O7s 0755 0.8s 085 095 0955 1s 1055 11s 115 125 125 Thread ~
|OMP Worker Thread ... e hm [ Running
[OMP Worker Thread ... | | I ] Waits
|OMP Master Thread .. | | O e CPU Time
§ |OMP Worker Thread ... - diik Spin and Ov...
= [OMP Worker Thread .. (I B | 1% cPu Sample
[OMP Worker Thread ... . . S O 4 Transitions
OMP Worker Thread... | S | & PU Usage
[OMP Worker Thread ... | - " ] duk CPU Time
CPU Usage - ______ ik Spin and Ov...
Thread Concurrency [Liseacltoaa sy
» Muk Concurrency

User functions + 1 Show inline func < Functions only «

Ay Module e Ay Thread Goncurrenc -
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(5) Bottom-up ZFERLET

PP —— e INTEL VTUNE AMPLIFIER XE 2017

& Analysis Target ype C og| | Bl Summary - o C e| |*% Top-down Tree| | BE Platform

Grouping | Function / Gall Stack = ‘@ [5PU Tine ~
; 3 5| wimit Ti e [ Viewine 4 1of & b selected stack(s)
Furiction / Gall Stack O‘Pﬁl TI'm: 57 TIO'vraa'd]dCﬂn' O' O\é%!:‘e-al—?maand \'\‘all; Tir;a by ghr|a[add OIEO Ilodule Function (Full}
o e 8 Ov ° LAC [ 30.0% (03845 of 13145 |
Oz | | 1_nquesns_ |E: dusen libiornpSmddil_krp fork barrier — kmp ba---
b _krnp_fork barrier 0.658s I8 0698 | 0.824s || 0 | libiormpSmd dil | _kap fork barrier(intint) 0 ibiompSimd dit ke launch threadt0x35 -
b _kmp_join_call 0.222s 02225 libiormpSmd.dil | _lemp_jnin_sall IibiompErnd dIN[CpentdP worker+0x1h0 =+
b InterlockedExchanzeddd 0.018s 0010s KERMEL32 | InterlockedExchangeddd | KERNELS2 DLL!Base Threadln it Thunk+0x:--
b limp_set_elobal_thread_id res 0.010s 0.010s libiompSmd.dil | _kmp_s=t global thread jd- ntdllditiunc@0x4b2e0iaa+x2e — [unkno--
» [Unknown] ogots | Il furcgige b 5 7 [l gag:
\ X — Y
p std operator << otto m - u p m / 1 _ngueens - =td operator<d
p _hmpe_begin 0000z libiormpSmd.dll | kmpe_bezin
1Y
< >
T " T " pe— per— T ; T " patiit e ' ’ ) ’ r— manas T -
O Qb C—Cw 0055 Ods 0155 025 0255 03s 0355 Ods 0455 05s 0555 O.6s 065s O7s 0755 OBs 0.85s 095 095 1s 105 Lls 1155 125 1255 Thread -
(OMP Worker Thread ... [ Running
(OMP Worker Thread ... [ Waits
(OMP Master Thread ... ik CPU Time
E |OMP Worker Thread ... ik Spin and Ov...
E |OMP Worker Thread ... [ = cPU Sample
(OMP Worker Thread ... [ + ¢ Transitions
OMP Worker Thread ... [ e | [ cPu Usage
OMP Worker Thread ... Y ] du CPU Time
CPU Usage duk Spin and Ov...
# :
Thread Concurren JD P Worker Thread #7 (TID: 1296) Thread Concumency
= Ak Concurrency

0 100 0% Any Thread w Ay Module w Ay Thread Concurrenc . User functions + 1 Show inline func < Functions only «

Bottom-up* R~

Hostspot FAEWIHE CPU KRB ERT
Jd—IILREY TR
RHOI—-IL A2y 7(FOHLER) ZXRT
BALTA - RAY

AL YR BAORITIREZRRTICERT

Bottom-up X1 IZld setQueen B —FHBAEICEED DD > TVBBHEL TRRIN TLET setQueen (CHEL
Topenmp FA47S)—TREINTLWBILYREHEDRE(_kmp_..)h' FEEE TEE - CPU Time by Thread
Concurrency h'5 setQueen H' CPU % 6.783 (#) AL THO. B> FIL TOJ S LADIFEA L DEEZHEL T
WBZEDRHDET 7z CPU BB DZLIFFED/N—TRIN TVWBREH S DB D RERFSEITIRRIE “Ideal” T
HBEHAHDET,
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(6) EtEBBEDVPEBEVWALYRERESELET

BALTAY  RAVHBAL YR BOEBER T ZHERELE T,

Q‘JQ'FQ—Q“ ' D.UISS 0.15 0.155 0.25 0.255 0.35 0.355 0.45 0.455 0.55 D.SISS D.GS déSS 0.?5 0.?‘55 0.35 U.ESS 0.95 U.QISS 15 1055 1 15 1 155 1. ZS 1. 255 Thread ~
OMPWorkerThread .| y 3 Running
[OMP Worker Thread ... I | W [ waits
(OMP Master Thread .. | [ —— s CPU Time

§ |OMP Worker Thread ... - ] ditk Spin and Ov...
i [OMP Worker Thread ... . _ _ _ __ "} 0= cPu sample
OMP Worker Thread ... . S N . | 00 © ¢ Transitions
OMP Worker Thread ... . T | CPU Usage
OMP Worker Thread ... = "I ] ks CPU Time
CPU Usage Mk Spin and Ov...
Thread Concurren ,G P Worker Thread #7 (TID: 1296) Thread Concumrency
» Mk Concurrency

Timeline RA>VZRZ3L.FEBON—CHREBON—DRRINTVET . CNIFEENEN.CPU time (3R)Z Spin and
Overhead (7R)&RL THED. AL YRICHNT B CPU DORITIREZRL TLWETCPU Time Tld FDALwRICHL T
7T —2 3> DFFEHILIBIN TLBDICXFL T Spin and Overhead TlEH > 7 IL 7055 LDORITICTHEL TH
EIBRABLEBICHED CEBICEEBRAVLEZT>TVET,

BA LT RAVTIE 2 KDAL YR OEDN D AL YRE KRS ELR>TVWBEN R TIEX T,
(7) Grouping % Thread/Function/Call Stack IcCZEBELFY

EALYRATRITIN /AR RITRRBZEALE T,

" Concurrency H

INTEL VTUNE AMPLIFIER XE 2017

& Analysis Target Analysis Type | | B8 Collection Log | | B Summary | [-YEESEUNIEY | o% Call llee| | #% Top-down Tree

Groupine: Function / Call Stack : [GPU Time ~]
Function / Gall Stack ~
Saurce Function / Function / Call Stack unction (Fulll
Module # Function / Call Stack
p setCue Module / Basic Block / Call Stack =4l
b e fo Madule / Gade Location / Call Stack

Viewing < 1of 8 b selected stack(s)
238% {1614z of 6.783s)

1 ngueens_zerial exelzetlusen — nqueen® -
rk_barrier(int, int) i J—

~, |Module / Function / Function Ranee / Call Stack o 1.nqueens_serial exelsetlugentOx7d - n
b kP c procecs £ Function / Thread 4 Call Stack in_call 1 ngqueens_serialexslzetlusen+0x7d — n-
p Interloc Process / Module / Function / Thread / Call Stack kedExchangeddd | 1.nqueens_serial exelzetlueen+0x7d — =
b kmp_gs CTOoesE / Module / Thread / Function / Call Stack

- global_thread _jd- 1 ngueens_zerial exelzetBusen+ix?d — ne:
» [Unkn [T —" 1_nqueens_serial exelzetOueen+ixTd — nes
b stdiorp i - atar<< = 1 ngueens_serial exelzoleefompioaralls] -

» kmpe b Source File / Class / Function / Call Stack ezin libiompSmd dil[CpentAP dispatcher [+0=7 -

Task Damain / Task Type / Function / Call Stack

Task Type ¢ Function / Call Stack

Frame Domain / Frame / Function / Call Stack

Frame Domain / Frame Duration Type / Function / Call Stack

Frame Domain / Madule / Function / Gall Stack

Frame Domain / Frame Duration Type / Frame / Function / Call Stack

Frarne Dornain  Frarne Duration Type £ Frarme & Thread / Function / Gall Stack

libiompZmd dil_kmp fork call+Oxdfa — kme--
libiorrpSind ditOpentAP fork+0x28 — krn=-
1 nqueens_serial exelzale+lxdS — ngue--
1 nquesns_serial exelrmaintn 108 - noue
1 ngueens_serial exe!_sort common main--
KERMEL32 DLL!Base Threadhit Thunk-+:--
nitd | dIlfunc@0xAbCe0fas+0x2e — [Lnkno: -
ritd | d Il func @0 Ab2e0fE0+H0x 13 — [umkng

< >
Qb= : 0.055 0.1; 0.15; 0.2; 0.255 0.35 0.355 0.45 0.455 0.5; 0.555 0.5; 0.655 0.85 0.855 0.95 GéS; 15 1055 1 1; 1 155 1. 25 1.2‘5:5 Thread v
OMPWorkerThread .| — 5 Running
(OMP Worker Thread ... I | | [ waits
(OMP Master Thread .. | | —— lus CPU Time
§ |OMP Worker Thread ... - Lk Spin and Ov...
= [OMP Worker Thread .. Y Sl | [1® CPU Sample
(OMP Worker Thread .. | o ] O ¢ Transitions
[OMP Worker Thread ... [ e | CPU Usage
[OMP Worker Thread ... | S ] lkik CPU Time
CPUUsage Y Alsks Spin and Ov...
Thread Concurrency Thread Concurrency

Any Thread ~ Ay Module ~ Any Thread Concurrenc

»  Muk Concurrency

User functions + 1« [l Show inline func Functions only

Grouping & E 9 32X T.Bottom-up RAVNICKRRINBIBREY - TIEHTIET,
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INTEL VTUNE AMPLIFIER XE 2017

& Analysis Target .

5 Summary | [l atTeS

Grouping| Thresd 7 Furction / Oall Stack @E [3PU Time <]

GPU Time by Thread Gone- W 1| Wiait Time by Thread Gove Viewing < 1of 10 b selected stack(s)
Bl BPa 10 Dide DO I OPc IC 1o In 212% (0.231s of 1088s)

Overhead and

Thread / Function / Gall Stack Spin Time

Madule Function (Full}

bread #1 (TD:10632) | 1058s B [SSSS O ildss, 1 ngueens_serial exelgetbuesn — ngus- A

AP Worker Thread #2 (TD: 9338) || 1.088: | [ ] 0 D66 1 rguesns_ser jal exelestQueen+iTd -
» OMP Master Thread %0 (TID: 5268) 1.072s [ ] 02225 0.003: | 1 nueens _serlal exelzetDuzen+0x7d =
b OMP Worker Thread #3 (TD: 7556) || 1.067s ] Oz 1 nquesns serial exelsstQueen+xTd =
b OMP Worker Thread #5 (TD: 11124) || 1.061s L] 0091s 1 naueens ser 3| exeleetQussn+xTd =
» OMP Worker Thread #4 (TD: 4004) || 1.042s ] 0048 1 queens_serial exelgetbiusen+id -
» OMP Worker Thread #6 [TD: 8752) || 0.652s (D 0.193s 0395 | 1 1.ngueens_ser izl exel setbusentxid -
b OMP Worker Thread #7 (TD: 1206) | 0630 (D 0202 0441 | ] 1rquesrs serial exelsetGusertOx7d -

1 nquesns_serial.exe solvedompdparal--
libiormpSrnd dIf[CpentdP dispatcher H0---
g b Y W /= — libiorpSrnd dil_krnp fork call+Oxdfs — -
Z j @ 1T m libiormpSrnd dI[CpentdP fork]4+0:28 - -
1 nqueens_serial exelzolet0xds — ng--
1 nqueens_serial exelmain+0x 108 — n=-
1 nqueens_serialexe! scrt comman me
KERMEL32 DLL'Base ThreadinitThunk =
nitdllditfunc@ixAbdetfa+iele - [k

: < P
Ct : GdSs O.Els G'iS; U.:Z; D.ZISS 0.:35 D.SISS D.%ls 0.‘{55 0.:55 0..“;55 U.:E; b:EISs 0.:75 D.'}Ss D.:Bs O.éSS 0.:95 GéS; 1:5 1.CI|55 'I.:'Is 1.1‘55 1.|25 1.25? Thread ~
[OMP Worker Thread . | 1 BRSNS SUSRR R SRS [ Running
OMP Worker Thread ... [ Waits
(OMP Master Thread ... Ml CPU Time
S [OMP Worker Thread .. ik Spin and Ov...
.E |OMP Worker Thread ... [ = cPu sample
|OMP Worker Thread ... O Transitions
(OMP Worker Thread ... [ e | CPU Usage
[OMP Worker Thread .. /"~ " ] ks CPU Tirme
CPU Usage Mk Spin and Ov...
Thread Cencurrency Thread Concurrency

» Muk Concurrency

0 100 0% Any Thread w iy Module w firy Thread Concurrenc < User functions + 1 - [l Show inline func Functions only

(8) HEBRNDEVALYROUERTERELET

8 Concurrency Hc y Thread Concurrency

& Analysis Target Analysis Type | | B8 Collection Log

Grouping:EThread # Function / Call Stack

Thread / Function / Gall Stack O‘Plgl Tilm:DEJy Tgre‘idldion;;jr» O\-'Seprr:]e_ar?lr:;d Z u:?; T'in;': by (;I'hrialadc: OIUO\ Z Madule Function (Full)
v OMP Worker Thread #1 (TD: 10632) | 1.088s L] 0.128s
b zetlueen 0 550s ] Os 1 ngueens_+  set(lueen
b _kmp_fork_barrier 0105z 01059z libiorpSrad.dll | _krep_fork_barrier(int,int)
P InterlockedExchangeddd 00 Gs 0015 RERMELZZ -+ | InterlockedExchanzeddd
b OMP Worker Thread #2 (TD: 9388) | 1.086z | = & ‘ if@ ' FJ:D
p OMP baster Thread #0 (TD: 5268) 1.072s d#G §23h£sad#7 @Zl/‘/
p OMP Worker Thread #3 (TD: 7EE&) 1.067s ] Oz
p OMP Worker Thread #5 (TD: 11124) || 1.061s
p OWP Worker Thread #4 (TD: 4004)

Thread

p zetlueen iy ] 1 ngueens_+  setllueen
p _kmp_fork barrier 0153 |l 0193z 0393 | libiorapSrad.dll | _krep_fork_barrier(int,int)
b OMP Worker Thread #7 (TD: 1296) 0632z (N 0202 04Hs | [ ]
L4 >

EEH S OMP Worker Threads #6 ¥ OMP Worker Thread #7 |3t XL wRE LR T setQueen DOERITERIICH
2EOENHZEHFERTIET,

STEP15 ALYFEBOETRRICENHIREZERTS

—EDRL YR ORITEE DM ASKE B BB A VI F AL YRMELIAUBISEBELE T . Y IILF AL YR TIES N
BEBREITLS DIV H BN ESIHHERLE T,
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(1) setQueen MY/ —RXA—KR%ZFERLET

P OMF iorker Thread #1 (TID: 10632) 1.088s [ ] 01295

P OMF Worker Thread #2 (TID: 5388) 1.086s | L ] 0.066s

P OMF Master Thread #0 (TID: 5268) 1.072s [ ] 02225 0003
P OMF Worker Thread #3 (TID: 7556) 1.067s L ] 0Os

P OMF ‘iorker Thread #5 (TID: 11124) 1.061s L ] 00915

b OMP Worker Thread #4 [TID: 4004) 10425 ] 0 046

¥ WP Warker Thread #6 (TID: 5752) 0662 (NI 0198 0383s |

0.183
0.63%s

0.193=
0.202s

0:383s |
0.441s |

mp_for]
p OMP Worker Thread #7 (TID: 1296]

liiompSmd dil | _kmp_fork barrisrint,int)

lrme++

Q 8628 108+
Q 8628 0382
Q 8628 5262
Q 8628 7556
Q 8628 111w
o] 8628 4004
o] 8628 &752
0x1003-+ B628 8752
0 8628 | 1206

Bottom-up H'5 Thread#6 N E{TL 7 setQueen EX TIL Vv ILET,

oncurrency

B8 Platform | B

nqueens... %

nqu

CPU Time: Total by Thread Co...% (| CPU Time: Self by Thread € A

setQueen (queens, rowtl, i):

> V—RXO—REa—

. Source Source
L. die | Poor | Ok | Ideal | Over | idie [ Poor | Ok | e
103 if (row — (boerdsize - 1)) |
104 //ADVISOR CORRECTINESS EDIT: Uncomment the following two LOCK
105 i annotations to lock the access to nrOfSclutions and
106 i eliminate the race condition.

107 //RNNOTATE_LOCK_ACQUIRE (0);

108 spragma orp atomic

109 //ADVISOR COMMENT: This is a race condition because multiple tasks may
110 / try and increment nrOfSolutions at the same time.
1 nr0fSclutions++; // Placed final queen, found a scluticn!

2

13 //ANNOTATE LOCK RELERASE (0);

114 ] else {

115 // Try to £ill mext Tow.

116 for (int i=0; i < boardsize; i++) |

53%
1.5% s 118 =
—
—
00% 00% 00% 63% 00% Oms| Oms Oms 100w
< >

o ntd|LdIl func@ox b2 etiza+0x2e - [unkno: =

INTEL VTUNE AMPLIFIER XE 2017

[cru Time

Tot6 b selected stackis)
26.3% (01295 of 0.490s)

Viewing ¢

1 naueers serfal exelsethueen - nausen'
1 raeens serfal exelsetOueert0xTd — ne
1 auieers_serfal exelsetOusert0xTd - n-
1 noueens serial sxelsetGueertOxTd — n-
1 naieens serfal exelsethueer+0xTd - n
1 auieens ser fal sxelsetCusert0x7d = ne
1 ueens ser fal sxelsolustomobparallel =
ibiompSmd.dit[QosnhP dispstcher+0x
IibiompSmd.dil_limo fork cal+Oxdfa ~ k-
IblompSrad dIb[CpenhP forkl+0x28 — ke
1 naieers serfal exelzolue+0x45 — nque-
1 uieens ser fal sxelmain+0x 108 - nque=
1 nqueens serial.exe! scrt common main-
KERNEL32 DLL Einse Thr eadlnit ThuricHx ==

ntd I I funcB b2 e0f80+0x 13 = [unkno=

—I)LRAZYY

AR
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(2) NTFAFSNTVWBNEZFREELET
?_?_'A Source
103 if (row == (boardszize - 1)) {
104 ffBOVIS0OR COREECTNESS EDIT: Uncomment the following two LOCK
105 I annotations to lock the acceas to nrOfSclutions and
106 Iy eliminate the race condition.
107 / /BNNOTATE_LOCK_ACQUIRE (0) ;
108 #pragma omp atomic
108 SFRAODNISOR COMMENT: This is a race condition because multiple tasks may
110 £ try and increment nrOfSclutions at the same time.
m nrlfSolutions++; // Placed final queen, found & soclution!
112
113 / /ANNOTATE_LOCK RELEASE (0) ;
114 } elae |
115 Ff Try to £ill next row.
116 for {(int i=0:; i < boardaize; i++) |
getQueen {queens, row+l, i)
118 !
118 ! [%
120 !

St e i FE T AT 1S Ame = Tirmkher A ganl1it S e e gs

-= ¥ 3ize chessboard

CC Tl BIRHICALIEL TW BT, setQueen THEUHL TLVS setQueen BRIRIN TVETH L —TFRMEICEHR
EINTULS boardsize ISEBLET,

TILF AL YRIEICEDAE T CRITTEIRNIBIZ AL R THEFICE|I SN TERITINET . TIFB AL R 8 (1Ix
LTIL—=TIEA 14 (boardsize) ICFREIN TV 1> T )L VTune™ Amplifier XE THEEALT=XLwR
OMP Worker Threads #6 £ OMP Worker Thread #7 H'1 boardsize 7 DFtEL N ToTWEHWEHERITEE T,

1L . CORITEFRDEZ AR T B1-OICIZ IBICIL—TREZKEBEISIHETIIL IV LEZKRIBICEET 3
MEHHD . EEL T B DIREM AR ETIIHOEE A.ZDIHBE . Concurrency L)L DR Tld7e < KD
BEENICE>TFa—Z>JulgehBEmzRDITE Y,
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4-5 KDRITHMZFETET B7HDHEL

TILF AL YRICE BNt = RELEHDOIT7 %= EAL CTEBICHE RIS T.CPU OERXRHD EADEITRM
EREELEL-. CC T OHBICETRBIZ MBI 37-0Ic > AL O S LAICRB{E D BT REN ESHVREESL X T,

STEP16 1>7JL° VTune™ Amplifier XE @ EBS 8= {EHTS

127 I)L® VTune™ Amplifier XE DA Rk R—XH> )24 (EBS) #aeZERL T.CPU RSP THRET 33
FHUNIB (AN BHREZINET 2N TIEXT,

EBS THUSAIREAIBFRIC DL T

ARVME CPU 7—F T I F v —IlE > THERTIZAARUNOEE ARV ARV ELED HIZIE TEEDT
NURHUETEET,

e CPU IOV

o URATEHSD

o PDIXFRIIR

e L1/L2/LLC F¥wvIazZR

o Fyyla XAX—TINIE

e ITLB/DTLB =X

o E#EH% (FP/MMX/SIMD/LOAD /STORE AY) DAL
o  FETR-MEMOUOP(XroOFRL—3V) 8

A P AP S

o ATATARVEL

@ Analysis Target A Analysis Type

B i General Exploration Copy

4% Algorithm Analysis Analyze general issues affecting the performance of your application. This analysis type is based on the hardware
X yze g g the p ¥ pp Iysis typ
3 g Basic Hotspots event-based sampling collection. Learn more (F1)
-4 Advanced Hotspots
A Concurrency & windows Store application data collection is disabled for this analysis. To enable this feature, run the
A Locks and Waits product with the administrative privieges.

=% Compute-Intensive Application Analysis

B ~
- A HPC Performance Characterization

€ Choose Target

[J Analyze memery bandwidth

=-{ZF Microarchitacture Analysis Evaluate max DRAM bandwidth

- f& General Exploration [J Analyze OpenMP regicns

~# Memory Access [ Analyze user tasks, events, and counters

-~ 4 TSX Exploration

-~ TSX Hotspots @ Details

- f 5GX Hotspots
=% Platform Analysis Events configured for CPL: Intel(R) Core{TM) Processor code named Haswell

CPU/GPU Concurren
g GPU;HUtSDDtS o MNOTE: For analysis purposes, Intel VIune Amplifier XE 2017 may adjust the Sample After values in the

table below by a multiplier. The multiplier depends on the value of the Duration time estimate option
specified in the target configuration window.

A Disk Input and Output (preview)
={ Custom Analysis

A support Event Name Sample Af ~

STEP17 General Exploration fFDERHDSRBILTIESLEFFZHIENT S

FRFTHR T #.Summary 5 Bottom-up ICHEEILE T

Copyright © 1998-2016 XLsoft Corporation. All Rights Reserved 41.



| General Exploration = Xp ic ipoint (change INTEL VTUNE AMPLIFIER XE 2017

& Analysis Target Analysis Type | | B tion Log | | K Summan - ‘e Event t| | B8 Platform
Grouping: | Function / Gall Stack ~ “E‘ IE‘ I:|
Function / Call Stack Glockticks W ‘ Ihstructions Retired CPI Rate | Front-End Bound | Bad Speculation #|| Back-End Bound # | Retiring # ‘ Module A
b settlusen 25,568,000,000 35,367,200,000 0723 55% 13.0% £ A P09% 1 rqueens serial e
¥ aulirem 812,600,000 564,400,000 1440 70K 14.0% 40.4% 3264  IibiompSmd dil
P _kmp_linear barrier release 5,800,000 227,800,000 2540 =Rt 11.3% A7 B 31.2%  lbiompSmd.dil
¥ _krvp join harrier 309,400,000 55,400,000 3500 6.1% 0.0% 9308 004 lbiompSrad dil
b [wowddcpu.di] 265,600,000 162,200,000 1646 0.0% 0.0% 92.3% 0535 wowGdopu gl
b ki x56 pause 248,200,000 244,800,000 1014 0.0% 0.0% 50 4% 65.1% IibiorpSrmd dil
b kg yvield 190,400,000 265,200,000 0718 0.0% 0.0% 100.0% 44.5%  libiorpSmd il
¥ NtDelayExecution 115,600,000 3,400,000 34,000 8.2% 16.4% 67.1% 225 ntdildl
b func@ix 4015500 51,800,000 57,500,000 1588 0.0% 3108 17 2% 5174 ntoskrnlexe
b SlespEx £1,600,000 54,400,000 1 5001 11.5% 0.0% 30.1% 5004 kernelbase dl
P FelelavExecutionThread 57,800,000 TE.200,000 0,738 16 A% 16 4% 17.8% 49.3%  ntoskrnlexe
b InterlockedExchangeddd 34,000,000 13,600,000 2500 0.0% 0.0% 721K 575 kernel3z dl
b Slesp 17,000,000 5,500,000 2500 S50 100 0% 0.0% 004 kernelbase 4l
P func@0x1404e244e 17,000,000 10,200,000 1867 0.0% 0.0% 100.0% 10008 ntaskrmlexs
b func@is 401 hef0 17,000,000 0 55 o 0.0% A4 1% EE O ntoskrnlexe
b func@0x 140066400 10,200,000 3,400,000 3000 0.0% 0.0% 100 0% 53 1% ntoskrnlexe .
et . T PP — P e e e et
F : 0.05 U'Is .15 025 0.25¢ 035 035 045 0455 055 055 065 075 0755 085 0855 095 0.95 15 1,055 11s 115 125 12‘ Thread -
OMPWorker Thread . | | i 1 et e e Ml i | W Funning
OMP Worker Thread ... |t Hardware Event ...
OMP Worker Thread ... T R e BT T E———— ik INST_RET
- [OMP Worker Thred .. T TR —— T e— L1 ik Precise Cloc...
BT e [ BT TSP T T T e e v ——— — | Hardware Events
OMP Worker Thread . T R T e ———_— ———————— e i
OMP Worker Thread .. e —— ——— 1 ‘ udy TNST_RET
OMP Warker Thread .. T — L ——
Thread (TID: 9144) I v
Hardware Events .. . -~ - - - " - ey

FLTER 0 o008 T | Pro Thread [EEEEEN Any Module < | User functions + 1 w Show inline function:

Bottom-up EE%ZHEERT 3L .setQueen BEEICT.Bad Speculation £ Back-End Bound OEILHAE>IEBTT
—JSNTVET NI T TILTOT S LOEEICHL TRROMEDMEENBILL TV RIEEM N H D ZRL
TLWET,

Bad Speculation

CPU REBD/INATFZ1 > ETHHERLLEHTH(UOps: micro Operation) BN EITTIBMN o7& ERL TVET,
Back-End Bound

RITICBERHDD CPU ICHIETh TOAVLIEZRLTUVED,

BRMTHE R Tld Back-End Bound H' 52.3%DEIS THEEICRKEL TLWAIEERLTED FrvvadbyhEHNEL
CPU BliCEiSIBEENICNL THDDHIAH BULMTVTLVAR L= REA SR H ﬁibfb‘%if““’l‘ih“a‘éé
CEZLNET,
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(2)

FryPaI AN EREADESHERLET

Bottom-up ICRRI N7z Back-End-Bound DIEBZ 3T Fv v aIXAOREZRKRLET,

Gmupimg:| Function / Call Stack

Function # Call Stack

Clockticks W

Ihstructions Retired

GPI Rate

Front-End Bound

Cycles of 0 Portz Utilized

Cycles of 1 Port Utilized

Cycles of 2 Portz Utilized

24.2%

Cycles of 3+ Portz Utilized &

P aullrem 812,600,000 564,400,000 1.440 T0% ! E libiompSmd.dil
P bmp_linear barrier release 663,800,000 227,800,000 2840 00K 11.2% A7 EX libiarmpSmd.dil
b _krnpjoin_barrier 305,400,000 88,400,000 3500 1% 0.0% D3 .0% libiompSmd.dil
» [wowgdcpudil 268,600,000 163,200,000 1.646 00% 0.0% 9238 wowGdcpudll
b _krnp <06 pause 248,200,000 244,800,000 1014 00% 0.0% G245 libiompSmd.dil
P _kmp_vield 190,400,000 265,200,000 0718 0.0% 0.0% 10008 libiomp&md.dil
BonleCo D i 11E Ean onn A0 o Ao i 1 A Ry ol AN
Grouping:| Function / Call Stack “ ‘@E
# 7/ i N 2 Back-End Bound i
£ Core Bound i
Function # Call Stack ik Retit
Memory Bound Part Wtilization &
Divider

b aullrem 14.0% 30% 100.0% 28.0%
P bimp_linear_barrier release 11.3% Q0% 0.0% 0.0% 100 0% 22 7% 100 0%
¥ _krnpjoin_barrisr 00% 57 6% 0.0% 100 0% 0.0% 0.0% 0.0%
al, Aocudlll L E o s LD i [eRary [teRary [eRaty
Memory Bound DIEHZMRAZFE T,
Grouping |Fum:ticln / Call Stack w |@E
3 3 Back]
Memary Bound 3
Function / Gall Stack Front-End Bound Bad Speculation =3 L3 Bound DRAM Baor=- b3
L1 Bound . Memary L--- | Store Bound X
ontested fccesses Data Sharing L3 Latency S0 Full
LLC Miss
______________ 1998 108K
P aullrem 708 14) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
B _hmp_linear_barrier release 00K 11.3% Q.0% 0.0% 00% 0.0% Q.0% 0.0% 00%
B lean inie boreice i falal's £l e fatary e’y fotars ety fotars e’y

L1 Bound TlE L1 LRILDF vy aZADBRELTVWBRIEERLTED.COEILAE IBICHESOTVWARIED HE
RTEEI NN TOIS LR TEF vy I A RETEIRAEZREL THRET AT .OSICETREERE

MECEBAEEMED BOET,
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STEP18 v v asXADEREEZIFEL THET S

P General Exploration General Exploration viewpoint (change) INTEL VTUNE AMPLIFIER XE 2017
& Analysis Target Analysis Type | | B2 g | | % Event Count | | B Platform eenss.. || B nqueenss. || B nqueenss.
Grouping:[Function / Gall Stack v‘\z\ IE\ \:\
3 B -~
Memory Bound
Function / Gall Stack Glockticks ¥ | Tnstructions Restired | GPIRste | Front-End Bound | Bad Speculstion » 13 Biound DRAM
L1 Bound ] Memory
Gantested Aceesses | Data Sharine | L8 Lateney | SO Full — o
M ______________ ET I 108,
sulirsm 812,500,000 564,400,000 1440 7.0% 1408 14.0% 0.0% 00% 00% 0.0%
b Jimp_linear barrier release 659,500,000 297,500,000 2540 90K BE] 0.0% 0.0% 0.0% 0.0% 0.0%
P _kmp jain barrier F0BAU000 BE 40,000 2500 6.1% 00 o148 0.0% 0.0% 0.0% 00K
b [wowadcpu il Dm0, AR 2L e 0.0% 0% 14.1% 0.0% 00% 00% 0.0%
b _kiip B8 prLises 248,200,000 244,800,000 1014 00K 00K 0.0% 00% 00% 00% 00K
b hmp_yield 100,400,000 265,200,000 0718 0.0% 00K 0.0% 0.0% 0.0% 0.0% 0.0%
b NtDelyExecution 115,600,000 2400000 34000 528 1645 100.0% 0.0% 0.0% 0.0% 00K
b fURCE0x1 40155060 51,800,000 57,800,000 1568 0.0% 31.0% 0.0% 00% 00% 00% 0.0%
b SleepEx B1,600,000 54,400,000 1500 1164 00 0.0% 0.0% 0.0% 0.0% 00K
b KeDelyExenutionThread 57,800,000 78,200,000 0730 16.4% 16 4% 0o 008 00 00 00K
b InteriockedExchangsAdd 34,000,000 13,800,000 2500 0.0% 0% 0.0% 0.0% 00% 00% 0.0%
b Dlnnn < R s Tala Xalaral =X =la R ala] 2 EA EE N A0 A o Xl Nt Nt ¥l 5 <
ok : .05 0.11; 015 u:zs 0.25 u:ss .35 u%as 045 ”':55 055 u.:a; Thread -
OMPWorker Thread . | B Running
o [OMP Worker Thread ... | Hardware Event ...
% [OMP Worker Thread ... [ T pp— TPV T ] itk NST_RET
= |OMP Worker Thread .. lm— - D M edidsmnsnniismssnssnniibondiih | [ tuke Precise Cloc...
OME Master Thread ... | | ] F— v ] Hardoars Evertts
T T Hardware Event ...
Ak INST_RET
Hardware Events [ il Precise Cloc...

™ General Exploration General Exploration viewpoint (change) INTEL VTUNE AMPLIFIER XE 2017
@ Analysis Target| | * Analysis Type | | B Collection Log| | KA Summary| | &% p| %% Event Count| | B Platform| | B nque: . nqueens... 3
Source Assembly D @ | &3 | %] O | Assembly grouping: | Address ~
Locators ~
Back-End Bound
So. Memory Bound
[ soures = L2 Bound DRAM Bound
beculation T o Cor
Bound | Contested | Data 13 | sq |Memerylatency| o
Accesses Sharing | Latency | Full LLC Miss
81 wvoid setQueen(int gueens[], int row, int col) { 27% -
82 //BOVISOR COMMENT: The accesses to the “"gqueens” array in this function -
83 I create _an_incidental spa g Q{rrectness issue. :
81 //BOVISOR Colﬂ’ywas ﬂn—- Smmives qUEE0I AITAY. ﬁ*ﬁ?% il
85 //BOVISOR CO : Look a tr®"SeT¥e() fullcr Mow to fix this. = =
86 -
a7 // Check all previously placed rows for attacks. =
88 for (int i=0:; i < row: i++) { 1.7%
& // Check vertical attacks.
% if (queens[i] == col) { 29% 9.2%
91 return;
%2 }
23 // Check diagonal attacks.
% if (abs(queens[i] - col) = (row - i) ) { 2.5%
95 return;
926 1
a7 1
98
9% // Column is ok, set the queen.
Sele... 2.9% 9.2% 0.0% 00%  00%| 0.0% 0.0% 0.0% v
< > < >

setQueen DYV —XI—RE 1T I)L° VTune™ Amplifier XE DFEFTFER DR DITTINY —XO—RLARIL DEMTHER
NRRINZET,
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87 // Check all previously placed rows for attacks. =
88 for (int i=0; i < row; i++) { 1.7%

&9 /f Check vertical attacks.

20 if (queens[i] == col) { 29% 9.2%
el return;

92 }

93 // Check diagonal attacks.

o if (abs(quesns[i] - col) == (row - i) ) [ 2.5%

95 return;

9 1

97 }

V—2O—RLARJLTRBE L1 Bound ZREL TLWRIEN 90 (TEICH D EHERTIET,

[ General Exploration General Exploratic int (change) INTEL VTUNE AMPLIFIER XE 2017
€ AnalysisTarget| | © Analysis Ty H Summary | |#% Bo p| |#% EventCount| | B Platform nqueens_... &
D 9 | &9 | %] | O | Assembly grouping: | Address w
k W Locators ~
Back-End Boun
So. Instructions Memory Bound
o Source hekticks Rotrey | CPIRste | Front-End Bad 3 Bound
Bound Speculation 11

Bound |Contested | Data | L3
Accesses | Shari... | Late..

-l // Check all previcusly placed rows for attacks.

88 for (int i=0; i < row:; i++) { 65,600,000  5,633,800,000 0775 0.9% 17%

] // Check wvertical attacks.

90 if (queens[i] — col) { 35,600,000  5,565,800,000 0.515 1.2% 2.9% 9.2%

91 return;

92 1

93 // Check diagenal attacks. -}
94 if (abs{gueens[i] - col) == (row - i) ) { 31,200,000  6,793,200,000 0.785 1.2% 25% -

Assembly Z21)v 2L T 90 TBEICHIGLI=7 > T 5%=RRLET .

INTEL VTUNE AMPLIFIER XE 2017

% Event Count| | B Platform nqueens_... ¥

SL?A Source cktic Address 5":':‘::‘ Assembly bcktic
3 \
V—RXO—REa— 7> IV)Ea—

g7 // Check all previcusly placed rows for attacks. x401c% 88 test esi, esi 115,60
88 for (int i=0; i < row; i++) | 65,60 Oxd01cal 88 EOT ecx, ecx 244,80
89 // Check vertical attacks. 0x401c% 88 xor edx, eds 61,20
20 if (queens[i] == col) [ 35,60 Ox401caa 90 cmp eax, edi 121,20
91 return; Ox401cac 90 Jz 0x401d13 <Block 15>

92 1 0x401ca? 90 mov eax, dword ptr [ebxt+ebp*4] 414,40
93 // Check diagcnal attacks. = Ox401cb0 o4 cdg 501,8C

AFtZ EIF3®OICO—RE2— 7 2 T2 —ZKFEICRTLET,

ki Locators "~
Back-End Boun
So. Instructions Memory Bound
oa Source \ckticks et | CPIRate | FrontEnd Bad 3 Bound
Bound Speculation "
Bound | Contested | Data | 13
Accesses | Shari... | Late...
a7 // Check all previcusly placed rows for attacks. =
88 for (int i=0; i < row; i++) { 65,600,000  5,633,800,000 0775 0.9% 17% i
& // Check wertical attacks. =
20 if (gueens[i] == ceol) { 35,600,000  5,565,800,000 0.815 1.2% 2.9% 9.2%
91 return; [%
% 1
93 // Check diagenal attacks.
0 if (abs(queens[i] - col} — (row - 1) ) { 31,200000 6793200000  0.785 1.2% 2.5%
Sele... 4,53560...  5,565,800,000 0.815 1.2% 2.9% 9.2% 00%| 00% 00% v
< >« >
w Locators "~
Back-End Boun
Source . Instructions Memory Bound
Address | 7[5 Assembly bckticks Retired CPIRate| Front-End Bad 13 Bound
. Bound Speculation " I
SO A =7 XYL = Ay \ Bound | Contested | Data | L3
AP T3 "7 / / 1 ~ Accesses |Shar..|Late..| _ I
0x401cob 88 Test esi, esi 115600000 142800000  0.810 u
Ox401ca3 | 88 xor ecx, ecx P44800000 200,600,000  1.220 [ ]
04019 88 xor edx, edx 61,200,000 57,800,000 1.059 =
0x401caa 90 cop eax, edi 121,200,000  3,471,400,000 0.809 0.6% 1.8% -
Oxd0lcac 90 =
0x401ca7 90 dword ptr [ebx+ebp*4] 414,400,000  2,094,400,000 0.675 0.6% 1.0% 9.2% I
0x401cb0 | 94 -
(xd401cb8 94 cop eax, edx 207,400,000 224,400,000 0.924 l
Highligh... 4,535,60...  5,565,800,000 0.815 1.2% 2.9% 9.2% 0% 0.0% 00% v
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BARVEDEZRERT DL queens DfEZL T X 2IZO—R 9 3834 (mov) T L1 Bound BAFEAL TLWET . CnOl
—RERIFAETRITEFATERITINTVBRLD. TAIIN R FI ITHEELTWSEIEEED HDET,

THINR>xTIVT:
BICF vy aZ I L TEROIT N T IR ZITI3CETHF vy aI AN ELE T SRE

THIWNR 2TV T T 7 EAH[RDEINDF vy aF0 02X D BVELIITT A XN TBETHRLET,

P.NNDTP.TE _SITE_BEGIN (solve);
fprazna omp parallel fnr

- fu:ur {int i=0; #+] |
ANNOTATE ITEHATIDH TﬁSH(set@ueen)

- J/BDVISOR CORRECTHESS EDIT: Uncomment the declaration of gueens. This
A creates a separate array for each recursion
A eliminating the incidental sharing.
Aint % queens = new int [boardsizel; // Array of queens on the chess hoard.
int * gueens = (int *) mm_malloc(sizeof (int)*hoardsize, B4);

- SABDVISOR COMMENT @ The call below exhibits incidental sharing when all
A of the tasks use the same copy of “queens”.
A Try all positions in first row.
setQueen (queens, 0, i);

' ; - J/BDVISOR CORRECTHESS EDIT: Uncomment the deletion of the gueens arraw.
Fidelete [] queens;
_mm_freelgueens);

!
ANHOTATE _SITE_END();

J/BDVISOR CORRECTMESS EDIT: Comment out the deletion of the gueens arrav.
Afodelete [1 queens;

queens & solve() M OpenMP DIEHTEIHA TEZRI 1. for L —TDEIXSD DX EVBHZEIGLE T XEUEE
ZOANTMERICERRBZ R > TR T BE T ALYRBEIDF vy a1 DHRBZHSIEN TEEXT,

CCTIE T T A MIZ0EHI X EVEIFEIER (_mm_malloc) L EIEEEL (_mm_free) ZERALE T,

B C:¥WINDOWS¥system3Z¥cmd.exe

queens DHEFRMNIEZZE I H_L T .IOICKRITRBZEMRIT 2 e TEFEL
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5. BTV —IVICEAT 3 Tips

5-1 127 JL° Advisor

O MR BARIFILZRETS

F)IE 1:Survey Target (Z—4" w7 DRAE)
X973z RTLTEITRENZVIL—TUEZRRL.ED
PO SEBEZECIIL—TRIBICHL T /T7—2a>z R/ ELEX T,

ZFI& 1.1:Find Trip Counts (JL—7EIHDFAZE)
=T EBORERKZEMTHEEL. L R—MIERRLET,

F)|E 2.1:Check Dependencies ({&fZ M DFAE)
7I)TF—=av R EINTIL—FITRHL T —EFEEBEDANINLE
DREETHIF TVWBREEREILET,

ZF||E 2.2:Check Memory Access Patterns (XEU—7 7t X DAE)
T/ T=a W ERESNTIIL—THIBISNL T AXEBY—T I EXICEHS
KIEEEF TV IL XE)—S v TORIEEMD HEIOESHESELE T,

NIMUETRNAHF =% ERTEIE T RHROTOT S LICERESNTOBRINLIR A ZIBER T 5 eh TEE T,
I ARTRIUETEBVWLIBISHL TARIMUETERVWRREE EDERE R ZIRT 5 T EBIHFEOTOT S LICK
L THRIBARINILED BT BED E SO IR TEE T,

RINUVETRENA S —%FIBTZBIE AV TILe AN T—DRBEILL R—bA T3> THS /Qopt-report:5 %
EBMLTFAOI S LZEILRL TECLZ#HRL TVWE T FBARBREICHITIL R— EEDRBEZ BT 3I2Id
/Qdiag-message-catalog- 4> 3> &BNIL TSI,
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5-2 127 JL° Inspector

O XEVIS—BIR

@ Configure Analysis Type INTEL INSPECTOR 2017

A Analysis Type
Qs
2x-20x Detect Leaks
&« =
) — f10x-40: ) WDetect Memory Problems]
DO 2080 Locate Memory Problems I|DDU|]|:|
Memory Error Analysis ~
Analysis Time Overhead Memory Overhead
Detect Memory Problems Copy

Medium scope memory error analysis type. Increases the load on the system and the time and resources required to perform analysis. Press F1 for
more details.

[ Detect uninitialized memory reads
Revert to previous uninitialized memery algorithm (not recommended)
Detect memory leaks upon application exit
Detect resource leaks
Enable interactive memory growth detection
Enable on-demand memory leak detection
Report still-allocated memory at application exit

Stack frame depth: |8

(@) Analyze without debugger
Run an analysis and report all detected problems. Use to view correctness issues without stopping in the debugger to examine them. Project Properties...
T O S W PR S "
4 » Command Line...

A>T IL® Inspector ICIE AL YR IS —DIFMN X EULS—%F v o § DEREN BDE T COREREIZ. > T
ALYREIUVTILFRLYR - TOT S LICEWTEBET A XTI S—ZKRELET, “Memory Error Analysis” % i
RUBBHLARILZHREL. Start RE>Z Iy IL TAE)—F v =RBLET,

ONBBTNYH—CEEL THRIFERDIS—%2T/IN\VvI$5
3DDAENS T /N H—CEEL TTOY S L& BT RN ERETT,
B RRINLEIS—ICOVTTF NI TS

ATERDSRRINIEIS—%2HF D)y IL TXZa2—h5 Debug This Problem ZZERLE T,

@ Detect Memory Problems

@ Target|[ * Analysis Type|[ o Collection Log| . [N

Problems 7

o e ! New

mP1 e Invalid partial o2 cnerfixed.cpp  BannerFixed.exe; ucrtbased.dll

INTEL INSPECTOR 2017

Filters Sertv T
Severity -
Error 1 item(s)

View Source

& Type
Invalid partial memery access 1 item(s)
24 Copy to Clipboard
= Exp\y' [ :l Source
plain Froblem [Unknown] 1 item(s)
Create Problem Report... S P

T Debug This Problem ————— 5
Description | Source Change State IS | Object Size | Offset | Variable =

Read ucribased.dl]  Merge States.. 3 block allocated at insp_bannerfixed.cpp:33
ucrtbased.dll!casinh
ucrtbased.dll!cacosl
ucrtbased.dll!'casinhf
ucrthb dll!localtimeéd_s
ucrtbased.dll!gmtimedd_s

Symbol information not found. Suggestion: Sp
Properties dialog box search tab, then

locations in a Project
olve the result.
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m EFROIS—ZETNYITS

1 >7I)L® Inspector DEEHEIDERTE % Enable debugger when problem detected (CEEL T ZHMBLET,

-

Memory Error Analysis

:-% 10040 ]
< |I|]|]”|]H|m|]‘]

3
- 20-80x Locate Memory Problems
Analysis Time Overhead Memery Overhead
Detect Memory Problems Copy
Medium scope memory error analysis type. Increases the load on the system and the time and resources required to perform analysis. Press F1 for more details.
af

[ Detect uninitialized memory reads
Revert to previous uninitialized memory algorithm (not recommended)
Detect memory leaks upon application exit
Detect resource leaks
Enable interactive memory growth detection
Enable on-demand memory leak detection
Report still-allocated memory at application exit
Stack frame depth: 8

() Analyze without debugger

Run an analysis and report all detected problems. Use to view correctness issues without stopping in the debugger to examine them.

(®) Enable debugger when problem detected
Ru[}éﬂ analysis under the debugger and stop every time a problem is detected. Use to allow investigation of every problem detected.

() Select analysis start location with debugger
Run target application under the debugger with analysis disabled until you choose to turn on analysis. Before starting, set a code breakpoint to stop execution prior to wh

& Details

B JL—ORAUNIDESIS—DTNYITEITS

1> 7 )L° Inspector DFEMTHINEZTE Z Select analysis start location with debugger |ZEREL TN ZFAIRLE 9,
TOUS LD TL—DRAMETRITINGR [T /\ v ]h'5 Continue With Intel Inspector XXXX Analysis % i3

RLETS

w BannerFixed (T/{94%) - Microsoft Visual Studio

IIWE  R/EE  FRM  FOITINP) O ELEE) | Fd0) | FAM) Y-WM FRARS) SN ERw) AT

i@-o|B-uRMP|? Q- I EIW) bl o2

FOt3  [1756] BannerFixed.exe - 4 741 T3297A(0) --rrbl
P ETO F5

%] BannerFixed

insp_bannerFixed.cpp + X

#define BUF_SIZE 250 ] Shift+F5
=// STRIDE_LENGTH corresponds to n X FATTHYFL)
/f each line of output. € Attach Unity Debugger
fidef ine STRIDE_LEWGTH 50 L
FATHIE(M)
B Ctrl+Shift+F5

=/ Program Structure

Continue With Intel Inspector 2017 Analysis [% -
]
ap Cirl+Alt+Break :

e aratye]:

FF o ¥ Zar 10 % Za) = Za0 byl ST
T TDELE(E)

2 Create 2 Threads to display
2 “abcde”. This version has r
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5-3 127 J)L°VTune™ Amplifier XE

<> TBS ¥ EBS

1> 7)L°VTune™ Amplifier XE TIE AT DD > ) JFENFERINET,
B Time-Based Sampling (TBS)

Oty —ICBERRICEIDAA ZE AN T EDEIDAAMNIBOF TEEBER (1RSI a RV A= ALY
RIBEIRAE) ZURELE T . T 7A4/LETIE 10ms IC—EDEIE TEDIAFEANTT —FENELET . ZDEDA—
IN—AYRIZH 5% FBEE T,

B Event-Based Sampling (EBS)

AT Oy —ICBE#HINS PMUUNTF—I VR EZZIV T - AZYN) DARINAT Y Z—F—/N\—70O
—IC&BEDAAEF AL TTO7 71 ILIBREZIELE T COBIDIAHDREERKM > I JEIRKREEDE T F
“EIDAHDFEESBEIZ. PMU QA —/N—TJO—BE% RE T 5“Sample After Value” =TT 2L THITEITEEX Y,
FIZIE 1ms B TEIDAHDRELIIZE . ENUSLD A —/N—AYRIFH 2% BELEDET,

R )Wk EIC TBS ¥ EBS DEBE5FERAT 3N REF-TULET,

=l Algorithm Analysis
. i A Basic Hotspots Time-Based Sampling (TBS)

b4 Advanced Hotspots
~-# Concurrency Event-Based Sampling (EBS)

------ A Locks and Waits

-l Compute-Intensive Application Analysis
i & HPC Performance Characterization

- Microarchitecture Analysis

----- A General Exploration

----- A Memory Access

----- A TSX Exploration

----- A TSX Hotspots

----- A SGX Hotspots

-1 Pltform Analysis

----- A CPU/GPU Concurrency

----- A GPU Hotspots

----- A& Disk Input and Output (preview)

----- { Custom Analysis

EBS fEr DS+
W<DH D EBS ZFEALETIZ IOy —ICBEHIND PMU OEEICHIFRINE T, 7Oy —tHRBICT R
MERHONEBRZISGEDHDETDTEEL TV, TBS DI IOty —OFIEZ=ZITEH A,
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> CPI

Function & Call Stack Clockticks W Ihetructions Retired CPI Rate
i 01,1000 aF 0, 00 ]

kb aullrem 812,600,000 B54,400,000 1.440
b _krmp_linear barrier releaze 5,800,000 27,800,000 25840
kb _krmp_join_barrier 309,400,000 88,400,000 3500
b [wowSdcpudl] 268,600,000 163,200,000 1646
b _kmp_x38 pause 243,200,000 244,800,000 1014
b krmp_vield 150,400,000 L5, 200,000 07
b MtDelayExecution 115,600,000 2,400,000 24000

EBS %L 7=f#47 Tl Clock Ticks Per Instructions retired (CPl) ZEX8 9 3N TIFE T, CPIIFERTINT -1
MRET T T REHISHELT: CPU /Ov I ZRL THED. A RITOMRMER RE T ZEANAIEIETY,

BEO>TIL 7Oy —TId 1 VOV I TRAADDHESET TS BRI TEE T, 2D CPI ORESIERE
1$£40.25”7 (=1/4) 8D E T, CNIFIBFRIEIC R 27 —iR7A 7055 LD CPIED 0.25 ICRBZEIKIFEAEHD
FtHA-

O TAT S LDRITHL SRR ZRIRT 3

FEDIWIB G HBFLICWVBSICIE. - —HDFEITr>7IL° VTune™ Amplifier XE DIEIRINEZHITEHT 3
FEC APl &Y —XO—RICEER T 35 EDHDE T,

B GUI hSFlfEd 3

8 Choose Target and Analysis Type INTEL VTUNE AMPLIFIER XE 2017

,ﬁi Analysis Type

& Analysis Target

&p gh Basic Hotspots Copy

EHZF Algorithm Analysis Identify your most time-consuming source code. This analysis type cannot
- Basic Hotspots be used to profile the system but must either launch an application/process
-8 Advanced Hotspots or attach to one. This analysis type uses user-mode sampling and tracing

,ﬁ.. Concurrency collection. Learn more (F1)
-8 Locks and Waits

(&7 Compute-Intensive Application Analysis & Highly accurate CPU time collection is disabled for this analysis. R
. i, HPC Performance Characterization To enable this feature, run the product with the B
Bl Microarchitecture Analysis administrative privileges.
__#4 General Exploration i = =

FRT 21T MRIC Start Paused Z#EIRL THIRY 2 T RITHRBIRICIERINEZ1TTVE A

B Collecting data... INTEL VTUNE AMPLIFIER XE 2017

Collection Log
‘
[ ]

& Analysis Target| | Analysis Type

& Collection is paused

Application is still running but data is not collected. Press the
Resume button to continue data collection.
My Windows Store application data collection is disabled for this analysis. To enable this
feature, run the product with the administrative privileges.

/&y Pause command is not supported for managed code profiling. Runtime overhead is
still possible. Data size limit may be exceeded.

Peak bandwidth measurement started.

O 5 LDOERTHIC GUI H'5 Resume 7w o2 TIERINEZBBLET,
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Pr——— INTEL VTUNE AMPLIFIER E 2017

Collection Log

& Analysis Target Analysis Type

v, >
é Collecting General Exploration data i
B Stop

(2 Mark Timeline

2016712716 16:52:25 The Intel VTune Amplifier XE 2017 is collecting data. Closing this
window will cancel the analysis and terminate the profiled application in case the
Launch Application target type is selected.

& Windows Store application data collection is disabled for this analysis. To enable this
feature, run the product with the administrative privileges.

Pause X° Stop.Cancel 27w 3§ 3L T REDRZAI I TIRIBINEZFRIT SN AIEETT .
B APl ZfEHYT3

TO77 1L ETVEWRIE OALERIC Resume BEE(_itt_resume) & Pause BEE(_itt_pause) ZiBECL XY,
#include “ittnotify.h”

.I\./.nyunc() {

Litt_resume();
<O771IILEN 308>
__itt_pause();

}

F7- APl ZfEAR T BICIE ittnotify.h 1> IL—RLET,
A>7)L—F /XX C:\Program Files (x86)\IntelSWTools\VTune Amplifier XE 2017\include

BT libittnotify.lib 2> 2LET,
4 751)—/V R (32bit) : C:\Program Files (x86)\IntelSWTools\VTune Amplifier XE 2017\lib32
47 351)—/VR(64bit) . C:\Program Files (x86)\IntelSWTools\VTune Amplifier XE 2017\lib64

6. &E1Fk

6-1 -1 27 JL° Distribution for Python*

- > 7 )L® Distribution for Python (- >~7 )L ® Python) &I BXFZD Python O—RZ{EIET 2B <FT ) r—3
YDNTA—IVRAZRALESEBIENTEBRITRIETI o1 TIL° MKL ZHaDEL T A2 TIL° DAAL TV T )L
°*MPl REDSATI)—HEENTLET,

O HovO—kRhEE

-1>7)L® Python (& Parallel Studio 21> Rb—)L T BLHHETA U AA—ILEINBZIDITTIEHBDE R Ao AR 1
>7I)L® Python D1V A= LA ETY 1> T IL® Python DAY A—Z—F. AV TILL S AL —2a> 1242
—DEATVO—RTBEDNTEELET(BR 10T/ LI =230 -0 2—EY=a7)l)
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https://jp.xlsoft.com/documents/intel/IRC_Guide_v1.3.3.pdf

DISTRIBUTION FOR PYTHON

Python* Version 2.7 for Windows* 2["7

Starting db_info_feature.js...

< Visual Studio TORITHE

> 7 )L® Python % Visual Studio TERT 35 EICDVWTEALE 9. 1> 7 /L° Python I&. Parallel Studio LI32
BROBEFHTIIHEEINR V0. 1> Ah—)LFZIC Visual Studio TEA TIBLIIREETONENBDET,

(1) Visual Studio (I Python Tools for Visual Studio B> Ab—ILENTWAh EESELET

1> ZAR=ILEN TV WS EIE. [Python Tools for Visual Studio] ICFTvI7Z AN TA Y R—/L%Z{ToTLEDS
L

o Visual Studio

Professional 2015

5
o0
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(2) Python DITIREHRENR—JICHBEILET

[#REE] - [Python Tools] - [Python Environments] %*#ERLE T,

D A5-+ A-3 - Microsoft Visual Studio Y8 & | 717788 (-Q Pla 8 x
77OMP _BWEE RNV JOIIINP)  FUO)  F-LM [ Y-LM | FANS)  BRN)  MYFIMW)  ALTH) sy @
c Intel Compiler v b FEFL | B | @~ e~ e,
¥ B FIR-ANDRE(D).. Y2~y I9AT0-5— -1 x i
= B YNBSS 5
i;i B Microsoft Azure 4 727U T3V ADRR(D)... 015 DFTHEEE
- 50L Server(Q) '
2 M 3-KRZAyk I2-S4=(D.. Ctrl+K, Ctrl+B
g8 Y-k IR PATL0
g NuGet /{973 T4-35%-(N) ’
i
M i PythonTools v Disgnostic Info..
] ar
| B mEsEERI0I5LU) Survey/News.. R IA-LOFHEEE
GUID DFERL(G) & Python Debug Inters Shift=Alt+|
I-BRRK I3  Python Environments Ctrl+K, Ctrl+@
PreEmptive Protection - Dotfuscator
Spy++(+) [ Python 27 Interactive
Spysx64 - . el -
Intel Vune Amplifier XE 2017 + [y Extensions for
Intel In 2 2016
pector 2017 3
P , led another 100 new Visual
n 7 isusl Studio Gallery. To help . e
&  WCF H-FARMRIF5-(W) m the community, every m.. BITHETA
- — 57 IntelliTrace Experience
BREQ M-I AR-MD... o
PAEVAXC... dzu-.‘.!‘\uad Visual o
today 213
(0] y I
& 170 Visual Studio 2015 Update 2 s 4148 Windows Presentation
yet, now is a good time to do so. In the latest KB we e P
7L RIRDOE{RZITVEY
(3) 27 I)L°Python IRIFDFFZITL
N 7/~ 1O % —
[+ Custom...] %Z3#EIRL T Python RITRIEDHREREIEICEEILE T,
ﬂ 5=k R=3 - Microsoft Visual Studio YE &  71v7Es -Q P - & x
JPOUR)  RBEE TRV JOVIONP) D) F-AM) Y-MD  FANS  AEN)  MUFIMW)  ALTH) #y B

|@-aue|9-c- provr.-| M. B0 i0-|0-. im0,
Y AF-bA-Y 8 X =

u x
Professional 2015 M 4E

Go online and help me find other environments

| mm—

Visual Studio

N ==il
. =
o
i JSIRTIIARYIYAZELT IERATETNETH? Microsoft 75-y l‘jﬁ_ﬁo)%ﬂ%ﬁ‘é
Azure NDEHE @
22 Windo
2 M Overview vl (2
~
=3~ ] [0 This is the default environment for new projects
g s ani
New and Noteworthy Extensions for
Visual Studio — April 2016 £ Configure interactive windon
ARCO41 In April the community added another 100 new Visual
Studio extensions to the Visual Studio Gallery. To help

you enjoy this creativity from the community, every m... 5‘9*‘9’67) t?'Z

— ¥ IntelliTrace Experience

14 more reasons to download Visua
Studio 2015 Update 2 today

If you haven't downloaded Visual Studio 2015 Update 2
yet, now is a good time to do so. In the latest KB we

—— ## Windows Presentation
E. 2. Devel

EITREOEHRE@mOERICATOBEREETIAAET,

*Description : Intel Python
*Profile path : C:¥IntelPython27 &7zld C:¥IntelPython35

ZD%.[Auto Detect] Z2')wv I $ L. ZDMDIEENEBEIMICANINE T BEINICA SN &L
5. [Apply] RE>ZIIVILET,
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g & - CirtQ P a8 x Pl- & x
#04v B o1y B
Python Environments - qx Python Environments. v 3x
New Environment 1
Python 2.7 Python 2.7 =
Go online and help me find other environments Go online and help me find other environments
+ Custom. + Custom...
D EE (DFTHEAE
Configure v (2 Configure v (2
Description Description Apply
Intel Python Intel Python Reset
Prefix path Prefix path Auto Detect
C:IntelPython27 ~ C:\IntelPython27
Remave emove
Interpreter path Interpreter path
e.g. C¥PythonXY¥python.exe CAlntelPython2T\python.exe
xperience Windowed interpreter fxperience Windowed interpreter
e.g. G:¥PythonXY¥pythonw.exe CalntelPythen2T\pythenw.cxe
Library path Library path
esentation e.g. C:¥PythonXY¥Lib esentation CAlntelPython2T\lib
ication Develop... ication Develop...
Language version Language version
~§ 27 < 27 v
MR A :chitecture Architecture
32-bit v 64-bit v
Path environment variable Path environment variable
PYTHONPAT e.g. PYTHONPATH

(4) fEFAY % Python RITIRIRZVIDEXET

[Intel Python] %Z:#IRLIIKAET [Make this the default environment for new projects] Z2'J)w2oL T A TIL®
Python Z7 74 JLNMIFRE T B LICKD Visual Studio T 1> 7 )L® Python RIBEZFHRAL TIOJS LZETITS
CEDTIBRLSIAHDET,

b 25-H -3 - Microsoft Visual Studio Y|m & - P - B x
TP B/EE F|RM  TOVIINP)  FAID)  F-hAM) Y- FRAMS)  HHFIN) HVEIW)  ALT(H) #1212 B
-o|B-ARP(?-C- P PIsF. | B e, -l@-.im-e-. J
¢ Python Environments - 1 x i
o Python 2.7 =
i
,—“ Go online and help me find other environments
N
= + Custom..
7
M
: JFOFTIIARYLYARELT IR@ATETVETH? Microsoft jﬁ‘) N IA-LMETHEEE
Azure NDEEHE @
Overview v 2
oo e F L: ect
mERALLIZN Z1-A P ake . new projects
Testeython New and Noteworthy Extensions for S Open interactive window
ARCOS3 Visual Studio — April 2016 £} Configure interactive window
ARCO41 In April the community added another 100 new Visual
Studio extensions to the Visual Studio Gallery. To help . e CHintelPython27¥
you enjoy this creativity from the community, every m.. HITHETA

I [ C:¥intelPython2T¥python.exe
F1# 2016557308

— %3 IntelliTrace Experience [ C¥IntelPython2P¥pythonw.exe
14 more reasons to download Visual
Studio 2015 Update 2 today 121
If you haven’t downloaded Visual Studio 2015 Update 2

et now isa dosp In she latest K8
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1> 7 )L° Advisor 2017 for Windows® XL wR{L7R/NAH— APIHIE
https://www.xlsoft.com/jp/products/intel/advisor/2017/threading_start guide win/index.html

> )L° Advisor 2017 for Windows® NZKJLIETZR/NAH— AFHIR
https://www.xlsoft.com/jp/products/intel/advisor/2017/vectorization_start_guide_win/index.html

1> 7 )L°VTune™ Amplifier XE / 127 JL° Advisor XE hL—Z>JET 7
https://www.xlsoft.com/jp/products/intel/tech/online-contents.html

A>FI)L° C++/Fortran OV /N1Z— 17.0 @b 1y T -UT7L >R HAR
https://jp.xlsoft.com/documents/intel/compiler/17/Quick-Reference-Guide-Intel-Compilers-v17.pdf

The Parallel Universe
https://www.xlsoft.com/jp/products/intel/tech/documents.html#tab?2

INTA—I >V AFRIEARBEE & 1> 7)L° VTune™ Amplifier XE 2017 AFIHAR

https://jp.xlsoft.com/documents/intel/vtune/2017/PerformanceAnalysys GettingStarted with IntelVTuneAm
plifierXE2017.pdf

1> 7I)L° VTune™ Amplifier XE 2017 for Windows® AFIA-R
https://www.xlsoft.com/jp/products/intel/vtune/2017/start_guide_win/index.html

=Bt W DEAMTIBIRAE b
http://www.isus.jp/

1>7)L®VTune™ Amplifier XE ZF|FEL7- Python* J—RD&E&{t
http://www.isus.jp/products/psxe/pu25-02-run-python-faster-with-vtune/?d=xl
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