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TpYyAHOCTU NMPOEKTUPOBAHNS
N peasindaunmn napanajiesbHOro Koga

[TloaTanHoOe NMpPoeKTUupoBaHME C MOMOLLbIO
MHCTpYyMeHTOoB Intel

OCHOBHbIE BO3MOXXHOCTW Ha npuMepe
HoBble BO3MOXHOCTU B Bepcun 2015

Bornpochkl N OTBETHI



1. TpyAHOCTN NPOEKTUPOBaAHUSA
M peanunsaummn napannenbHoro Koaa



«TlMapannenbHasa>» peasibHOCTb

* [Tpoueccopbl CTAHOBATCA MHOTOSAEPHBIMU — 3TU PECYPCHI
Hago0 UCnonb3oBaTh

* Huknayc BupT:
«nporpamMMbl 3aMeansaTcs ObICTpee, YEM YCKOPSIETCH XKeneso»

"software is getting slower more rapidly than hardware
becomes faster"

« [NapannenbHoe NporpaMmMMpoBaHue — CroXHas 3agada
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TPYAHOCTU NPOEKTUPOBAHNA U
peanunsaunm napasanesibHoro koaa

NMpy NpoeKTUpoBaHuUM

« KakoB oXxXunaaembin BbIMIPbIW OT pacnapanniennBaHnsa Koaa?
OnpaBaaHbl N ycunus paspaboTynkon?

« bypeTt nn napannenbHbIN KOA MacwTabmnpoBaTbCs
C YBe/IM4eHneM ymncna saep v npoueccopon?

B peanumsauum

o [106UTbCS XKenaeMoro yCKopeHmns nporpamMmmeil
« He cnomMmaTtb TeCTbl
 NpeHTudnumnposBaTb pasaensdemMble pecypchbl

« OTnaguTb NapasanenbHbIA KOA4 N UCNPaBUTb
TPYAHOBOCNPOU3BOANMbIE OLLNOKMK
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lMpeanocCbiyikKu

NMeeT cMbICN MCNo/b30BaTb CBA3KY Advisor +
Inspector, ecnu:

- EcTb paboTatolwlas nocnegosaTesibHas nporpaMmma.
« EcTb TecTbl UM 3TaNoOHHbIE pPe3Yy/bTaThl.

« TpebyeTcs 6osiee NosiIHOE UCNOJIb30BaHNE
BbIYNCNTENIbHBIX PECYPCOB.

« TpebyeTca yckopuTb paboTy nporpamMmMmbl Unu
obpabaTtbiBaTb 60/1bWINMN 06BEM AAHHbIX 3@ TO Xe
BpeMs.

Optimization i ntel‘
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2. DTanbl NPOEKTUPOBAHUS
napassifiesbHOro Kozaa

M UHCTpYMeHThb! Intel

Anga paspaboTymkos



MHCTpYMEeHTbl ansa paspabotuukos Intel
M 3TanNbl NPOEKTUPOBaAHUA Napanjennsma

ﬂTaTquCKMﬁ aHanms Ko,u,ax
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1. [llpoeepsieMm c
Intel® Inspector XE

p=

2.
&ﬂel@ Advisor XE

Vs

AHanus npon3BoANTETbHOCTU

p
Bbi6bOp «ropaumx Tovek»
ANs pacrnapannennBaHus

N
/
~

/

MoaenupoBaHue
NPON3BOAUTENBHOCTU
n MacwTabupyemoctn byayuiero
napannenbHoro Koaa

~

)

OueHKa KOppeKTHOCTH

~N

v

NcnpaBneHne noTeHunanbHbIX
npobnem

~

Modenupyem c

[ Peanusaumsa napannesbHOro Koaa

3. lpoeepsiem c Intel® Inspector XE

v

[ AHanu3 npobseM c NoToKaMu
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Intel® Parallel Studio XE,
Intel® Cluster Studio XE

OueHka ' MpoekTupoBaHue

W ONTUMM3aLus napannenbHoro

NPOU3BOANTENLHOCTY Koza, OLleHKa ero
NPOU3BOANTENILHOCTY
N KOPPEKTHOCTU »

LHOVICK OLWMBOK NamMsTun Peanusauuns

MnapasanesibHoOro Koaa,
KoMnumnndauma m oTaaKa

Optimization ihtel)
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Intel® Inspector XE

rne B MOEM NMPpUI0>XXeHNN np06neMb| B ...
: D\ ) A

(" ( )
namMsaTu noToKax 6e3onacHocTH
Problems
ah, Problem Sa [allel JoTlen ID Description & Saurce Funct
% Mismatched allocation... fin main (7652) T ee EIX2 Dividebyzero B cylindercpp... void s
P2 & Invalid memory access  fin thread_video (6444) EI-: ::EE;??n:afc,nff?g-l—}axis,
P2 @ Memaory leak fin threadstartex (8556) 131 E=-1t/ln;
» HekoppeKkTHbIn aocTyn | |* FTOHKW AaHHbIX * [lepenonHeHne 6ydepos
* YTEeukn namsaTu * B3auMHble 610KNPOBKK | |* HEKOppEeKTHbIe
* 1OCTYN K Yy>XNM CTeKaM YKa3aTenu
\. / \\ / \\ J

«  He TpebyeT cneunanbHOM NePEKOMNUAALNM NPOrPaMMbI
- [loppepr*KMBaeT OCTaHOBKY B Aebarrepe Ha HanaeHHOM npobaeme
- Pabotaet Ha Windows™* u Linux* 32-bit n 64-bit

NMounck TpyaHooTNaXXMBaeMbIX OLULMOOK HAa paHHUX CTaAMAX pPa3paboTKu

Optimization i ntel‘
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Intel® Advisor XE

CpeAacTtBO 3Tana NPoOeKTUpPOBaAHUA

* OueHKa NPUPOCTa NPoOnN3BoAUTE/IbHOCTU
A0 peanndaummn MHOronoTo4yHOCTHU

* MHTerpaumna B Microsoft™ Visual Studio,
otaenbHbi GUI n CLI nntepdeinc

* C++, Fortran, C# .NET

* Windows* u Linux*

e

Suse redfat

2 B

* YpobeH Ansa NpOeKTUPOBaHUA Napannennidma c obuwer namaTbio

MoaenupoBaHue napannenbHOro ucnosiHeHma 6e3 pucka «cnomartb>»
cywecrByrowmnmn koa. Advisor XE ysennumnBaert ROI pacnapannenmBaHun
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Intel® Advisor XE

ACCUCTMPYET Ha KaXXOoM Luiare npouecca pacnapanienmBaHus

3HAKOMWUT C TPYOHOCTSAMW pacnapannenmBaHns: B3anMHble
BIOKNMPOBKK, AOCTYN K O6LLMM OaHHbIM, BONPOCHI
MacLTabnupyemocTtu

[Mo3BonsieT ObICTPO IKCNEPUMEHTUPOBATL C Pa3HbIMK NOAX04aMM
K napannenbHOCTH

[1aéT oueHKn NoTeHumManbLHOro NnpupocTa NPonu3BoANUTENbHOCTU
anst 6onbLOro Yncna aaep
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Uto yuuntbiBaet moaenb Intel® Advisor XE

- [Mapannenusyemble CPU-bound BbluMcneHusa (BnusHue
nocriegoBaTtesibHOro Koga v 3akoH Amaana)

- ObbEM BXOOHbIX OaHHbIX (3aKoH ['ycTadpcoHa)

- ['panynspHoCTb 3agad, nx oobeanHeHmne (chunking)
n paboTa nnaHnpoBLUNKaA

- PacnpepeneHune Harpysku no npoLieccopam

- OxnpaHusa B GroknpoBkax

- HaknapHble pacxogbl Ha co3gaHune 3agay U NOTOKOB

- Bo3MoXHOCTW 1 orpaHn4eHns annapaTHOro obecnevyeHus

Optimization intel‘
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3. OCHOBHbIe BO3MOXXHOCTU Ha
npumepe



NMpuno>xenue duplo

' nﬂ.dupln\duph\ﬂdme\ﬂuph.ﬂt [l @ =]

http://duplo.sourceforge.net/ | St |

[Tonck noBTOpAOLWMXCA BJTIOKOB TeKCTa B rpynne ¢annos

ANropuTtM:
* CPaBHWUTb BCe Mapbl pas/iMyHbliX PannosB

« ON19 KaXA0u napbl anaoB HANUTU coBnagatowme CTPOKU U
3aMN0/IHUTbL MAaTpULy CTPOK

* 06beANHNTL CTPOKU U3 MaTpuLbl B 610KM CcOCeAHUX CTPOK
* BbIBECTU BCe HamaeHHble 610KK B paun

Optimization H *
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http://duplo.sourceforge.net/

Ocob6eHHOoCTM duplo

[TocnepoBaTesibHOE NpPUNOXeEHNe

ECTb TecToBble cUueHapun C 3Ta/IOHHbIMU
BbIXOAHbIMU ddansiamMu

AKTMBHOE MCNOJIb30BaHMe AMCKa: 3anncb CTPOK
B pann nocsie NpoBepKU Kaxaoum napbl gannos

BxoaHble TeKCTOBbIE halibl HEOAHOPOAHbI




AHanuns npobnem naMaT C NOMOLLbIO
Intel® Inspector XE

)ate E ] raople s HE ' U
pe || B : @ Summary
= e
Severity Jal
ir1 @ Mismatched allocation/deallocation  tedfile.cpp Duplo.exe B New B Error 5 itemi(s) EI
emary [ea upla.cpp upla.exe eW ) Type
[+ P3 @ Memory leak hashutil.c... Duplo.exe 143696 B [Mew Memaory leak 4 item(s)
[+ P4 @ Memory leak sourcefile. ... Duplo.exe 502936 Fe New Mizmatched allocation/deall... 1 itemnis)
+ PS5 @ Mermory leak XMemo Duplo.exe 409260 B Mew Source =
41100 1of2 b
Descripticn Source Function Madule Object Size  Offset
Mismatched deallocation site textfile.cppd? readAll Duplo.exe
45 std::ostringstream o3; Duplo.exe!readhl]l - textfile.cpp:47
4G " Duplo.exe!readlines - textfile.cpp:5
47 Duplo.exe!run — duplo.cpp:208
43 Duplo.exe!main — duplo.cpp:303
49 } 2lse | Duplo.exe! tmainCRTStartup — crtl.c:
Allocation site textfile.cpp:d2 readAll Duplo.exe
40 unaigned int len = inFile.tellg(): Duplo.exe!readil]l - textfile.cpp:d2
41 : = = - Duplo.exe!readl.ines - textfile.cpp:5S
42 char* buffer Duplo.exe!run - duplo.cpp:208
43 - Duplo.exe!main — duplo.cpp:303
44 inFile.cloae(): Duplo.exe! tmainCRTStartup - crtl.c:




NMouck ropaumx pyHKLUMNN N LLUKIIOB
c nomowbio Intel® Advisor XE

% Where should I add parallelism? o

Ssummary RSOGO Lul ¢ Annotation Report | Suitability Report # Correctness Report
|# view Source |
Function Call Sites and Loops Total Time % Total Time  SelfTime  ToplLoops  Source Location
HTotal 100.0% D 3954135 Os
Hpre_c_init 100.0% D 39.5413s 0s Criexe. 225
El_tmainCRTStartup 100.0% N 29.5413s Os criexe.c410
Emain 100.0% D £9.5413s | duplo.cpp:295
= Duplorun 100.0% D 3954135 1 duplo.cppl77

e C- —

in Duplosrun] 1|8
B ® [loop at duplo.cpp:242 in Duplo:run]

| [j 1| F:n | 0, C

duplo.cpp:2+

E Duplorprocess 97 6% D 37 43525 0.4087s duplo.cppel
= 0 [loop at duplo.cppil02 in Duploprocess] 699% B £25913s 0.04685 e duplo.cppl02
= O [loop at duplo.cppil04 in Duploprocess] | 69.8% B 6246703 96344 fe duplo.cpp104
Sourcelinerequals 30.3% 0 271676 271676s sourceline.cppid@
SourceFilengetline 286% 0 256149 25.6149% sourcefile.cpplés
SourceFilengetline 0.1%] 0.0780s 0.0780s sourcefile.cppilés
O Mloop at duplo.cpp:l36 in Duplosprocess] 171%0 15.2795s 0.1091s fe duplo.cppil36
O [loop at duplo.cpp:114 in Duplozprocess] 10.2%10 915525 0.0623s duplo.cppll4
DuplotisSameFilename 0.0%] 0.0312s 0s duplo.cppl?3
. O Moo at d:Flrolo.CDD:214 in Duplosrunl I e 2.3% 204283 0s duplo.cop:214

Optimization
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*Other brands and names are the property of their respective owners.




NccnenoBaHue pacnapannesimBaHusA
BHellHero umkna

for(int i=0;i<(int)=sourceFile=z.=zize () ;i++){
outfile << sourceFilez[i]->getFilename () ;
int kblocks = 0O;

for{int j=0;j<(int)=szourceFiles.=ize():;j++)}{
if(i » j && 'isSameFilename (sourceFiles[i]->getFilename (), sourceFiles[j]l->getFilename())){
blocks+=process (sourceFiles[i], sourceFile=s[j], outfile):

if (blocks > 0){

outfile << "™ found " << blocks << " block(=z)" << =td::endl:
¥} else {
outfile << " nothing found"™ << =td::endl;

blocksTotal+=blocks;

Copyright© 2012, Intel Corporation. All rights reserved.
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No6baBneHue aHHOTAL MM
Intel® Advisor XE BO BHELLHUU LUK

ANNOTATE_SITE_BEGIN( compare_files );
for(int i=0;i< (int)sourceFiles.=size () ;i+4+)1{
ANNOTATE_ITERATION_TASK(compare_files_task);

cutfile << sourceFiles[i]->getFilename () ;
int blocks = 0;

for(int j=0;j<(int)=sourceFiles.=size () ;j++)1{
if(i » j && 'i=SameFilename (sourceFile=z[i]->getFilename (), =sourceFiles[j]->getFilename()}){
bElock=s+=process (sourceFile=s[i], =sourceFiles[j], outfile):

if (blocks > 0){

outfile << " found " << blocks << " block(s)" << =std::endl;
} el=e {

outfile << " nothing found™ << std::endl;

blocksTotal+=blocks:
}

ANNOTATE_SITE_END(compare_files);

Copyright© 2012, Intel Corporation. All rights reserved.
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MoaenupoBaHue Macwtabupyemoctu
BHeWwHero u1kKna

% What are the performance implications of the annotated sites? o

Summary - Survey Report & Annotation Report REETHEIHIEEITGM # Correctness Report

Maximum Program Target CFU Count Threading hodel: leenMP "]
Gain For All Sites: Annotation Label  Source Location  Maximum Site Gain Maximum Total Gain Average Instance Time Total Time

compare_files B duplo.cpp:238 _ 3.41x

3.41x
Scalability of Maximum ChangesIwill make to this site to improve performance
16 Site Gain Type of Change Benefit if Checked Loss if Unchecked Recommended

5 ] Reduce Site Crverhead Mo

§ & O T [ Reduce Task Owerhead Mo

=

3 dxq &) [ Reduce Lock Owerhead Mo

=

3 [[] Reduce Lock Contention Mo

Vi 2 0

O [[] Enable Task Chunking Mo

0

)

=

2 4 8 1l 32
Target CPU Count

Annotation  Annotation Lakel  Source Location  Mumber of Instances  haximum Instance Time  &wverage Instance Time  Minimum Instance Time  Total Time
Selected Site  compare_files duplo.cppi238 1 85.0414s 85.0414s 85.0414s 85.0414s
Task compare_files_task duplocpp240 191 8.6420s 044525 000045 85.0413s



MoaenupoBaHue npob6semM KOppeKTHOCTM

% Did the annotated tasks expose data sharing problems? ©

Summary -: Survey Report & Annotation Report ECMHECH IR - PR (F Correctness Report

1D
F1

Type Site Mame Sources Modules  State

Parallel site information compare_files duplo.cpp Duplo.exe  « Mot a problem

hdemaory reuse compare_files duplo.cpp; newaopcpp Duplo.exe

e e|e @

hdemary reuse compare_files  duplo.cpp; sourcelinecpp  Duplo.exe

Description  Source Function hodule  State

B duplo.cppl0l process Duploexe ' MNew

g

100 // Reset matrix data

101 memset (m pMatrix, NONE, m*n);

102

103 A/ Compute matrix |
E¥3 Read duplo.cppl20 process Duplo.exe R New

118 int max¥ = MINi(n, m-v);

1149 foriint ==0; =<max¥; =++)1{

120 if (m pMatrix[z+n* (y+x)] == MATCH) {

121 seglen+t+;

122 Voelse

*Other brands and names are the property of their respective owners.



NUcnpaBneHue npobsieM KOppPEeKTHOCTMU -
éyaywmx npobnem
napanajesibHoro UCnoJiIHeHus

e [Nob6anbHyO MaTpuULy coBnaaatoLmx cTpok m_pMatrix
Pa3bUTb Ha JIOKa/ibHble ANS KaXKA0M ntepaumm matTpuubl

e 1o6aBnTb cMHXpPOHM3auuto nepemeHHoun blocksTotal —
CYMMapHOE KOIMYeCTBO coBnagatowmx 6/10KOB CTPOK

¢ CUHXpPOHM3NPOBATb BbIBOA CTPOK B pann




No6aBneHne aHHOTAUUUN 6/1IOKUPOBKM

ANNOTATE_SITE_BEGIN( compare_files );

for(int i=0;i<(int)sourceFiles.size () ;i++){
ANNOTATE_ITERATION_TASK(compare _files_task);
coutfile << sourceFiles[i]->getFilename () ;
int blocks = 0;
std::stringstream task stream;

for(int j=0;j<(int)sourceFiles.size () ;j++){
if(i > 3 && !isSameFilename (sourceFiles[i]->»getcFilename (), =ocurcefFiles[j]->gecFilename())){
blocks+=process (sourceFiles[i], sourceFiles[j], task_stream):

if(block=s > 0){

task_stream << " found " << blocks << " block(s)" << std::endl;
} else {

task stream << " nothing found"™ << std::endl:;

ANNOTATE_LOCK_ACQUIRE(0);
blocksTotal+=blocks;

outfile << task stream.str():

ANNOTATE_LOCK_RELEASE(0);

}
ANNOTATE_SITE_END(compare_files);

Copyright© 2012, Intel Corporation. All rights reserved.
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MoanenupoBaHue MacliTabupyemMmoctTu
BHeLlHero umksa c 6J1o0KkupoBKkou

" What are the performance implications of the annotated sites? ©

Summary - Survey Report & Annotation Report RZEINECHIGET-ENM # Correctness Report

. Target CPU Count:-Threadin Model: | OpenhAP -
Maximum Program J i J o ]

Gain For All Sites: Annotation Label  Source Location  Maximum Site Gain - Maximum Total Gain Awverage Instance Time Total Time
compare_files
3.40x
Scalability of Maximum Changes I will make to this site to improve performance
16 Site Gain Type of Change Benefit if Checked Loss if Unchecked Recormmended
[ Reduce Site Overhead Mo
§ [[] Reduce Task Owverhead Mo
g- [[] Reduce Lock Cwverhead Mo
% [ Reduce Lock Contention Mo
% [[] Enable Task Chunking Mo
&
-

2 4 & 1l 22
Target CPU Count

Annotation  Annotation Label  Source Location  MNumber of Instances haximum Instance Time  Awerage Instance Time hMinimum Instance Time Total Time
Selected Site  compare_files duplo.cpp:238 1 85.1633s 8516385 8516385 8516383
Task compare_files_task duplo.cpp:240 191 86719s 0.4459s 0.00075 8516375
Lock & ? 191 = 0.0001s < 0,0001s < 0.0001s 0.0004s



MacwtabupyemMoctb BHYTHEHHEero LukKnaa

% What are the performance implications of the annotated sites? @

Summary -: Survey Report & Annotation Report BUEINEUHIVE LYY # Correctness Report

Maximum Prugram Target CPU Count: Threading hModel: | CpenhAP ~
Gain For All Sites: Annotation Label  Source Location  Maximum Site Gain - Maximum Total Gain Awerage Instance Time  Total Time

inner loop duplo.cppi244  3.20x 3.01x 0.43565 83.20563
3.01x
Scalability of Maximum Site Changes I will make to this site to improve performance
2y Gain Type of Change Benefit if Checked Loss if Unchecked Recommended
MReduce Site Overheack 0.02x Mo
g A B 8 & [ Reduce Task Owerhead 0.16x Mo
3 © [ Reduce Lock Cryerhead Mo
o
3 2x & [ Reduce Lock Contention Mo
2]
T [[] Enable Task Chunking 0.16x Mo
&
=

2 4 8 1l 32
Target CPU Count

Annotation  Annotation Label Source Location  MNumber of Instances  haximum Instance Time  Awverage Instance Time  Minimum Instance Time Total Time
Selected Site inner loop duplocpp:244 191 7.2334s 043565 < 0.0001s 83.2056s
Task inner loop task duplo.cppi246 26,481 238185 0.0023s < (0.0001s 8320263

Lock & 7 18145 0.03%96s < 0.0001s < 0.0001s 0065753

WpLnneauung

Copyright© 2012, Intel Corporation. All rights reserved.
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Peanusauua napanasenbHoOro koaa
BHelWHero umkna c nomouwbro OpenMP

#pragma omp parallel for schedule(guided) reduction(+:blocksTotal)
for(int i=0;i<(int)sourceFiles.size () ;i++){

std: :cout << =zourceFiles[i]->getFilename():

int blocks = 0;

std::stringstream task sStream;

for({int j=0:j<(int)sourceFiles.=size():;j++){
if(i > j && 'isSameFilename (sourceFiles[i]->getFilename (), =sourceFiles[j]->getFilename())){
blocks+=process (sourceFiles[i], sourceFiles[j], task stream);

if(block=s > 0){

task stream << " found " << blocks << " block(s)" << =td::endl:
} else {

task stream << " nothing found™ << std::endl:

blocksTotal+=blocks;

omp_set_lock{&omp_lock);
outfile << task_stream.strt};

omp_unset_lock({&omp_lock);

Copyright© 2012, Intel Corporation. All rights reserved.
*Other brands and names are the property of their respective owners.




AHanun3 npob6sieM NOTOKOB C MNOMOLLbIO
Intel® Inspector XE

[ﬁ-—] Locate Deadlocks and Data Races Intel Inspector XE 2013

" Analysis Type || B Collection Log
Problems ‘T N Filters Sort = o ¥
I0 e, T fdodules

SOurces State Severity il

Data race Duplo.cpp Duplo.exe R Mew Error 1itern(s)
Data race Duplo.cppdd Duplo.exe  F Mot fixed Type
Data race Duplo.cppdd Duplo.exe  F° Mot fixed Data race 1 item(s)
¥ Source
. Duplocpp 1itern(s)
FOHKa AaHHbIX NpPWU NOACYETE CYMMbl CTPOK-AY6INMKaTOB. |
odule
PewleHne: 610KMpoBKa UM UCMOb30BAHNE NTOKANTBHBIX 1 1o 1 itern()
nepeMeHHbIX B Ka>XXa0M MNMOTOKE C nocneagyrwumnm Tots
CyMMMUpOBaAHNEM Py 1litemfs)
41 [ l1af3 B Code Locations: Datarace & J Timeline "
Description Source Function bodule i i
Fead Duplo.cpp:3? reportSeq  Duplo.exe
el foriint Jj=0;]<count;j++) ||Duplo.exe!reportieq - Du
g7 outFile << piourcel-H |Duplo.exe!process - Dupl
et n_Duplicatelines+t: plo.exe!run - Duplo.cp
59 1
Q0 outFile << std::endl;
Write Duplo.cpp:38 reportseq  Duplo.exe
g6 for(int j=0;j<count;j++) ||Duplo.exe!reportieg - Ia
a7 outFile << p3ourcel-H |Duplo.exe'process - Dupl
tats n plicatelLines++; Dplo.exe!run - Duplo.cp




CpaBHeHMe nocnefoBaTesibHOM
M napannenbHon sepcumn duplo
B Intel® VTune™ Amplifier XE

™ Hotspots Hotspots by CPU Usage viewpoint {change) @

% Bottom-up  [*% Caller/Callee| |*% Top-down Tree

Elapsed Time: 28.413s - 89.427s = -61.014s

" YckopeHue Bcero

Total Thread Count: 8-1=7

, npunoxeHunsa B 3,15 pasza
Cverhead Time: Mot changed, Os Ha 4-90€DHOM MpoLeccope
Spin Time: 11255 -0s = 1.125s ..'D' P pPoul P
CPUTime: 169.360s - 85.397s = 83.963s seheslarptisne] el b Al b
Paused Time: Mot changed, Os SR /
Frame Count Not changed, [Unknown]

CPU Usage Histogram

This histogram represents a breakdown of the Elapsed Time. It visualizes what percentage of the wall time the specific number of CPUs were

running simultaneously. CPU Usage may be higher than the thread concurrency if a thread is executing code on a CPU while it is logically..
95s

>

76s g:

: 3
= 57s §
D 38s O!
o3 @
= 19s | =4
Os S =

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9

Ok Qn_
Simultaneously Utilized Logical CPUSs



4. HoBble BO3MOXHOCTU Inspector u
Advisor B Intel® Parallel Studio XE
2015 Beta



Inspector u Advisor:
Ncnonb3oBaHue B cpeae MPI

3anyck nog MPI (Inspector):

mpirun -n 3 inspxe-cl -collect mi3 -r
res {at} {mpirank} -- mpl test.exe

* [lpocMmoTp pe3ynbTaTta (Advisor):
advixe-cl -project-dir <dirl> -import-dir <dir2>

-mpl-rank 2

ToNbKO B peXxXnMme KoMaHAHOW CTPOKM

MoXeT NoHaaAobuTbCcs pyyHOe KONMMpoBaHMe pe3ysbTaToB
c apyrnx MPI y3nos.
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Inspector:
Yny4dyuweHHbIW anroputMm o6Hapy>XeHUA YTEeHUS

U3 HEMHULMNANIN3NPOBAHHOU NaMATH
OrpaHunyeHune npeabiayLmx BEpPCUN:

* JIOXHbIe Cpa6aTbIBaHVIFI, Korga HeMHMMumaamn3mpoBaHHad
MaMAaATb HUTAETCA, HO HE UCIMOJIb3YETCA.

B Inspector XE 2015 Beta Mbl peann3oBann ynydlleHHbIN
anropuTMm onpegeneHuns AocTtyna K HeMHMUMaIm3npoBaHHOMU
NaMaTU.

Detect Memory Problems Copy

Medium scope memory error analysis bype, Increases the load on the system and the time and resources required ta perfarm
analysis, Press F1 Ffor more dekails,

[T Detect uninitialized memory reads
[ Eevert ta previous uninitislized memors: algarithn
v Detect memoary leaks upon application exit

¥ Detect resource leaks
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Advisor: _
MoaenupoBaHue ueneBon nnat@pPopMbl

« [loaxoaunT nu conpoueccop Xeon Phi™ ansa naHHOWU
3a4a4n?

« KakoBa npou3BoauTeNnbHOCTb cornpoueccopa Xeon Phi™
NO CpaBHEHUIO C OCHOBHbIM MpoLEeccopoM Xeon?

« OrpaHu4yeHune 6eTta Bepcun: He MoaeNNpyeTcs
nepenayda AaHHbIX Ha conpoueccop. OTa BO3MOXHOCTb
bynert AoOCTynHa B cneaytouwem obHOBIEHUN.

° 3KCI'Iepl/IMeHTaJ'IbHaFI BO3MOXHOCTb — UTOObI BKJTOUUTD,
MCMOJIb3YUTE NepeMeHHY OKPYXeHUS:
set ADVIXE_EXPERIMENTAL=suitability_xeon_phi_modeling
bynert AOCTynHa no yMoslYaHUIO B ciegytoweM obHOoBEHUMN.
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Advisor: _
MoaenupoBaHue ueneBon nnat@pPopMbl

Maximum Program Target Systern: [Of‘flu:uad to Intel Xeon Phi v] Threading kModel: [Intel TEB v] Target CPU Count:
Gain For All Sites: 5.37x
Threads:
serial time; 2229745 . . . .
[]
Predicted Parallel tirme: 414905 sire Label | Source Lacation Offlaad ta Intel Impactto . Combined Site Metrics, 81l Instances [# Awerage Site Instance Mett
Heon Phi Prograrn Gain Total Serial Time Total Parallel Time  Site Gain Lverage Serial Time  fwe
Sitel & sdp_twosites, .. 1.4 73075 1.3193s 228,81 73.07s n.31
Site? & sdp_twosites, .., 200 142,475 3.0859s 46,17x 0.28495 0.00
Site Performance Scalability
Scalability of Maximum Site Gain Loop lterations (Tasks) Modeling Funtime Modeling
EEPE . .
* Avg. Mumber of Iterations  Avg. Iteration [Task] Type of Change Gain Benefit if Checked
f s — [Tasks): Duration: .
Y 63500 < 0.000Ls Reduce Site Owerhead
o]
z 0.008: 0.008x Reduce Task Crwerhead
o 16— 0.040x 0.040x
g' ] 0.200x _ o200 [] Reduce Lock Owverhead
3 L (500% L (< 0L000Ls)
¥ » - Feduce Lock Contention
o Zu \ 25 25 .
2. Intel Xion Phi e 1t [] Enable Task Chunking +15.85x
1x is not an ap|iropriiite choice * *
Apply Enable Ideal Code YWectorization
[ I e I T R L R By I
S Fd fm d LA S S
= EE s
Total Hardware Threads
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Advisor: .
MoaenmpoBaHue NpoCcTpaHCTBa utepauuvm

« Kak n3aMeHunTcs MmacwtabupyeMocCcTb Npn M3MeHEeHNN
pa3MepoB AAHHbLIX?

« l/I3MeHeHne KonnyecTtBa Utepauunn B LUKIAX
* VI3MeHeHne ANNTENBHOCTU UTEpPALUA.

 WNcnonb3ynte Hebonbwon Habop AaHHbIX AN 6bICTPOro
aHanmsa, n UCNonb3ynTe yKasaHHble onuuun ans
MoaennpoBaHus 6onblioro obbema AaHHbIX.
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Advisor:
CBoaHble AaHHbIe 0 NoTepax
Nnpon3BOAUTEJIbHOCTMU

« KakoBbl OCHOBHble haKTOpbl, OrpaHnYMBaroLLmne
NpON3BOANTENBHOCTb M MacLLTabupyeMocCTb?

« HepaBHOMepHas Harpyska (load imbalance)

« HaknagHble pacxoabl Ha pacnapannenmeaHue (runtime
overhead)

« KoHdnunkTbl 3a cemadopbl/MbtoTeKchl (lock contention)
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Advisor:

MoaenupoBaHue NpPOCTpPaHCTBA UTepauum

Site Performance Scalability

Scalability of Maximum Site Gain

3= Avg. Mumber of Iterations
(0] A (Tasks):
16 e #) o a0
Q0 5 0,008
§ By — | o 0.040x
=,
3 ] 0,200
5 : | T 500
L1 u}
e ] S
G T 20
= 125

Pl OO
=

[ = N L e |
' e a2
oo O ed

FZOT

aroe
a60F

Target CPU Count
I 28.77% Load Imbalance: 0.0075s v
I 41.68% Runtime Overhead: 0.0110s v
I 0.00% Lock Contention: Os

Total Parallel Time: 0.0263s A
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Loop lterations [ Tasks) Modeling

Avg. Iteration [Task)
Duration:

< 000013
0.008x

0.040x
0,200

1 L= 0.00015)

S
20
125

Apply



Advisor: .
MoaenmpoBaHue NpocTpaHCTBa utepauuvm

Site Performance Scalability

Scalability of Maximum Site Gain

Loop lterations {Tasks) Modeling

256x
Avg. Number of Iterations  Awvqg. Iteration (Task]
128 o 9 ? (f fj: (Tasks): Duration:
fid O 62500 0.0003s
32x ? 0,008 0.008x
5 (0] 0.040 0,040
3 17 0.200x 0.200x
=
3 Bxq L (500 Lo« 0.00015)
e
o e 5x 5x
5 p 25x 25
= I P s R

Apply

[N R R SR 0 N [ S
| o —
[== T =~ A S

I

Target CPU Count
I 17.84% Load Imbalance: 60.40s v
I 0.37% Runtime Overhead: 1.2693s v
I 0.00% Lock Contention: Os

arne
60T

Total Parallel Time: 338.585 hd
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SaKnroueHue

e [TonyyeHme macwTabmpyemoro u KOPPEKTHOro NapanNesbHOro
NPUIOXKEHNA TPebyeT IKCMNEPMMEHTOB C PA3/IMYHBIMKU NOAXOAaMM.
Intel® Advisor XE mogenupyet npupocT NponsBoaUTENbHOCTH
N BO3MOXKHble NPo6iembl KOPPEKTHOCTHU €ELLE A0 peannsaumm
napannenbHOro Koaa.

e [lepeKTbl MICNONb30BAHUA NAMATU U MHOTONOTOYHOCTM HECTAaOUNbHDI
N TPYAHO oThaxkusaembl. Intel® Inspector XE nomoraet onpeaenntb
5TK oWKMBKKM B NocnenoBaTeIbHOM U NapannesibHOM Koae.

e NHcTpymeHTbl Intel® Parallel Studio XE u Intel® Cluster Studio XE
AN5 pa3paboTymnKkoB NporpammHoro obecneyeHmna NO3BONAOT
NPOEKTUPOBaTb Napannennsm bbICTpee U COXPAHATb KOPPEKTHOCTb
Ko4a npu nepexoae K napaniesibHoOM BEPCUN.

Optimization i ntel‘
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Legal Disclaimer & Optimization Notice

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY
PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

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

Copyright © , Intel Corporation. All rights reserved. Intel, the Intel logo, Xeon, Core, VTune, and Cilk
are trademarks of Intel Corporation in the U.S. and other countries.

Optimization Notice

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

Notice revision #20110804
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