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[1naH noknaga

Pellaemas 3agava: Mogesib-aJiIropnutm-nporpamma
KoMnmnnauma n 3anyck 3agaym Ha y3nax ¢ KNL

cnonb3oBaHue Intel Thread Checker (Intel
Inspector) ana nomcka owmbéok OpenMP-
pacnapasiienmBaHuns

Aicnonb3oBaHue Intel Advisor ona noncka
Hanpas/eHu onTuMusaummn (BeKktopusaunm) koaga

icnonb3oBaHue Intel Vtune ana obHapyxeHus
KPUTUYHbIX MO NPOMN3BOANTENBLHOCTIN Yy4acTKOB Koaa



Pellaemasa 3agavas:
MoAeNbL-aJIropuTM-NporpamMmma
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AHOMaJIbHasA 3/IeKTPOHHAas
TeIJIOIIPOBOJHOCThH

* B skcniepuMenTax Ha ycraHoBke ['OJI-3 (AP CO PAH)
BCJ/Ie/ICTBUE pejlaKCallMi MOILTHOT'O 3/IEKTPOHHOTIO IyUYKa
Ha0J/101aeTCs MOHKEHUST 3/IeKTPOHHOM
TeIIONPOBOAHOCTH

* Kos(duimeHT 3/1eKTpPOHHOM TEeI/I0IIPOBOIHOCTH
yMeHbIaeTcs B 102-103 pa3 1o cpaBHeHMIO C
K/J1aCCUYeCKUM 3HaUeHHeM 1S T171a3Mbl C TAKOU
IJIOTHOCTBIO U TeMITlepaTypOou

* JTO HO3BOJSIET JIydllle HarpeBaTh M/1a3My U [0JbIIIe
yJep>KMBaTh ee B HarpeToOM COCTOSIHUH BCJIeICTBHE
HAaMHOI'O MeHbIIIEro Ter/JI0BOro IOTOKA Ha CTeHKH
yCTaHOBKH



J1NNepoB 3Tan MeToda YacTuu B a4enkKax:
BblYMC/IeHUue nojien
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BumiuekoB B.A. u 11p.,
BberuuciurenbHble TexHos10oruu, Tom 6, Ne 2, 2001.



D1NepoB 3Tan MeToda YacTuL, B A4enKax:
ABUXXKEeHUe 4acTtul

B meToge uyactuy B dA4venkax cpega pasdbuBaeTcd Ha MofesibHble 4acTulbl,
TPAEKTOPUAMU ABMKEHUA KOTOPbLIX SABAAKTCA XapPaKTEPUCTUKN KUHETUYECKOro
ypaBHeHusa Bnacosa

BwwuekoB B.A. n ap.,
BbluncnutenbHble TexHonorun, Tom 6, Ne 2, 2001.
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3aroJIoBOK LiKJ1a No 4acTtuuam B
nporpamme UMKA, pacnapasisieneHHOoro c
nomoLuibio OpenMP

'$omp parallel private(x,y,z,x1,yl,z1,pu,pv,pw,1,1,k,51,52,53,54,55,
| Somp+ 511,521,531, 541,551,561,11, 11, k1,56,x2,y2,122,

| $omp+ s 1,5 1,5 k,5 11,5 k1,5 11,m,12,12,k2,

| Somp+ IV, W, ps,sx,sy,52,bx,by,bz,s,pul,pvl,pwl,su,sv, sw)

| Som firstprivate(hl,h2,h3,nt,am1,m)

' regquctioni+: tpx, tpy, tpz)

real _omp_threads = omp_ get num threadEI}
1endl | (11,3,1) ' meh, |, PX §
end1f

if(deb.ge.2) then



Bepudukauuna
napansesibHOM nNporpamMmmsol

* [Mpo6aeMa: cpaBHEHUE NapafeNbHOM NPOrpaMmbl €
NCXOAHbIM

rnocsieaoBates/ibHbIM BapUaHTOM T10

* CpegHnUM BeJIMYNHaM (I/IMI'IYJ'Ibca, dHEPINnM 4aCTtuu, TOKOB)

* M0 aHcamMbto YacTuL, (MaT.oXXnagaHme, gucnepcmst CKOpocTu)
* NOJIHOW 3HEPrumn Nons

* NPYrMM UHTErpasbHbIM BEANYNHAM

* HE TAPAHTUPYET, yTto nporpamMmma
* pacnapanneneHa npaBuibHO

* B Ja/IbHEMNLLEM 3Ta NPOrpaMMa He 4acT Kakoe-TO COBEPLLUEHHO
npyroe (HenpaBuabHoe?!?) pelleHue.

* Kak MMHUMYM TpebyeTcs NpoBOAUTL MOJIHOE TECTUPOBAHUE
BbIYNCAIUTENIBHOIO aIMOPUTMA B Napaa/ie/IbHOM BapuaHTe

* N1 KaXKO0M HOBOW KOHPUTrypaLmm npoLeccopoB U
NeKoMno3unumnm obaactu



Bepnpunkauna: pesyabtaT

* [lpuMeHeHne Tako MeToaNKU CpaBHEHMS NO3BOJINIO,

* CONOCTaBUB MapananenbHbin N NocaegoBaTes/IbHbIN
BapuaHT

* B TeyeHue 5 waros (t = 0.005)
* no 250 aTpmnbyTam
* N1 KXKA0M YacTULbI

* B fa/IbHENLLEM MOAYYUTb NOJHOE COBMaAEHME MO BCEM
YyacTuuam

* 10 MOMeHTa BpeMeHn t = 120.0

* nNpn MoAaeEINMPOBaHNN ,D,BYXHOTOKOBOI;i HGYCTOVIHI'_ O e

KUHETUYECKOM pPEXUNME 0.19

0.19

018
0.175
* 6onee 500 napannenbHbIX NPoLLECCOB 0.17

* 3D pekoMnosnunu

0 02 04 06 08 1 12



KoMmnunauua n 3anyck sagayn Ha
y3nax ¢ KNL

3arpy)XeHHble Moaynu

module list

Currently Loaded Modulefiles:
1) intel_license 3) profilers/advisor/2017.1.3.510716 5) profilers/tac/intel64/2017.3.030

2) compilers/intel/2017.4.196 4) profilers/amplifier/2017.3.0.510739
6) parallel/mpi.intel.knl/2017.4.196

Komnunsauyua (Makefile)

LIB=-L/Compiler/11.1/038/lib/intel64/

FLAGS=-fopenmp -mcmodel large -shared-intel -g
#FLAGS= -g -fbounds-check -fopenmp -mcmodel=Ilarge
LDFLAGS= -fopenmp -mcmodel large -g

#LDFLAGS= -fopenmp -mcmodel=large -g

CC=gcc

MPICC=mpiifort

LD=mpiifort

mpiifort -fopenmp -mcmodel large -shared-intel -g -c para.f
mpiifort -fopenmp -mcmodel large -shared-intel -g -c out3d.f




KoMnunnaunsa n sanyck 3agadn Ha

nl.sh y3nax ¢ KNL

#!/bin/sh

# set the number of nodes

#SBATCH --nodes=1 NMocTaHOBKa B ouepeab:
# hyperthreading off sbatch ./knl.sh

#SBATCH --threads-per-core=1
# set max wallclock time
#SBATCH --time=6-0

# set name of job
#SBATCH --job-name=KNL_ADV_SURVEY

# set queue name
#SBATCH -p knl
#SBATCH --ntasks-per-node=1

# run the application

mpirun -np 1 ./th



icnonb3oBaHue Intel Thread
Checker (Intel Inspector) ans
nomcka owmook OpenMP-
pacnapannenmBaHus



CTapToBbIN 3KpaH

fhomeffanoicmmag/snytnikov_a_wintelfinspxe/projects/32k_10 - Intel Inspector <@login>

Fie View Help

N AN=RENC N A= RN6

Project Navigator @

m /hemefano.emmg/znyinikov_a_v/inlelinspxe/popcis

(7] azk_o]

Al

(7) Getting Started

Current project: 32k_10

B Memory Error Analysis / Detect Leaks MNew Project...
= Memory Error Analysis/ Locate Memory Problems Cpen Project...
[» Threading Error Analysis/ Locate Deadlocks and Data Races = Open Result
B Mew Analysis... i

Recent Projects: Recent Results:




[Tpouecc cb6opa AaHHbIX

Fie Vew Heb

- b E B @

Praject Navigator @

Wekome | roootiz ¥

L]

d]n fhome/fano. kemmg/znyinikov_a_v/intelinspxe/pmjecis

o @k % Collecting Data... INTEL INSPECTOR 2017
BE [® Target|[  an [* Surwmany|

races on slack accesses and running another analysie may help you beale these and
otherbugs.

Memory Used by Analysis Tool and Target Application
Cumeni memory usage (updaled every second): 1481 MB

3.5 Min
!

Analysis Progress and Thread Activity
Elapsad fime since coleclion slad: 00:12:35
{3} Show details

Loaded module: Jopt/software/intel /2017/compile
. o Loaded module: Jusr/lib&4/Libpsm2. so. 2.
Ta redirect application output to here Loaded module: Jusr/lib&4/libuuid. so.1.
Change the Application oulpul destination oplion on Loaded module: fopt/software/intel /2017/inspect
the Options<Geneml window 1o Callection Log Warning: One or more threads in the application
window. Press F1 far more infarmatian Reported maximum number of issues.

ﬂ Elapsed time: 00:12:36




Pe3ynbTtaTt: 5 olMboK TUNa data race

@ Locate Deadlocks and Data Races

€ Target 2 Type || B Collection Log

Problems
IE_-

LA Dala mce beam.F; move F; culpulf; paml; plasmal; parf 1h =

P2 @ Dala mce [Unknawn]; imi.h lbmpi=o.12; lbpsms =0.2 R Mew

I p3 @ Dala mce move f 1h Be Mew

P pg @ Dala mce move f; plasma.f ih B Mew

P ps @ Dala mce pqrf; stad f ih B Mew




Owmnobka 1: NCXoaHbI TEKCT
NP KOMMWUIALUUN C KIMHOYOM -0

(aocTyneH

Descrplion Soure Funetion Module Varablk

Read beam.f:48 beamboundcheck 1h block
44 libifcoremt. so. 5! for_write_seq lis_xmit
45 if(baddst. eq. 1) then th!'beamboundcheck - beam. f: 48
45 write(36, *) 'in beamboundcheck nt ', nt thimove_mod_mp_move3 $ompfparallel@l?s - mowve. f: 895
47 endif
48

Write beam.f:48 beamboundcheck 1h block
44 libifcoremt. so. 5! for_write_seq lis_xmit
45 ifibaddst. eq. 1) then th!'beamboundcheck - beam. f: 48
45 write(38, *) 'in beamboundcheck nt ', nt thimove_mod_mp_move3 fompiparallel@l?s - mowve. f: 595
47 endif
48

Allbcation sile pamf:33  pamini th block
31 libifcoremt. so. 5! far_open
32 if (baddst. eq. 1) then th!parainit - para.f:33
] openl 36, file=stl, form="'formatted') th!_unnamed_maint$ - plasma.f: 99
34 endif thimain
35 th! start

HINT: Synchmenization allecalion sile pqrf:217  pgr ih blck
215 thlpgr - pgr.f:217
216 l$omp critical thimove_mod_mp_move3 fompiparallel@l?s - move. f: 520
217 piil, 1, kl=pl1,1, k] +su*(dyl*dz1+s1)
218 pii, 1, k+l)=pii, 1, k+1) +su*(dyl*dz-=1)
219 pli, 141 ki=pii 141 k)+su*(dy*dz1l-s1]




OLunoka

2. UCXOOHbIN TEKCT

Daszciplion Sours Funetion Modulke Varnablk

Read park:214  pagr ih block allbeated ail stan F415
212 thlpgr - pgr.f:214
213 endif thimove mod_mp_move3 $omp$parallel@lis - move. f: 620
214 t_ilk = pii,1,k)
215
216 !fomp critical

White park:219  pgr ih blck allbeated al stan f:415
217 pii, 1, kl=pii,1, k) +su*dyl*dzl+s1) thlpgr - pgr.f: 219
218 pii, 1, k+lj=pi1, 1, k+1l]+su*(dyl*dz-s1]) th!move mod_mp_move3 $ompfparallel@lis - move. f: G620
219 pli, L+1, ki=pli, 141, k) +su*(dy*dzl-s1)
220 pli, L+1 k+l)=p(i, 141, k+1) +su*| dy*dz+s1)
221 !$omp end critical

Allocation site stanf:415  stad_ceale_intiak 1h blck allbcated ai stad F:415
413 th!start_create_initials - start.f: 415
414 thlstart - start.f:G544
415 allocate(jx(imp, Lmp, kmp) ) th!_unnamed_main$$ - plasma. f:124
416 allocate(jy(imp, Lmp, kmp) ) thimain
417 allocate(jz(imp, Lmp, kmp)) th! start




3anyck 3agaudun c Intel Inspector

nl.sh Ha y3nax ¢ KNL

#!/bin/sh

# set the number of nodes

#SBATCH --nodes=1 NMocTaHOBKa B ouepeab:
# hyperthreading off sbatch ./knl.sh

#SBATCH --threads-per-core=1
# set max wallclock time
#SBATCH --time=6-0

# set name of job
#SBATCH --job-name=KNL_ADV_SURVEY

# set queue name
#SBATCH -p knl
#SBATCH --ntasks-per-node=1

# run the application

mpirun -np 1 inspxe-cl -collect ti2 ./th



Aicnonb3oBaHue Intel Advisor ang
nomckKa Hanpas/eHN oNTUMU3aLnm
(BeKTopusauunn) koaa



BbiObop TMna aHaim3a B
rpadonvyeckom nHTepdence




AHann3 npeaesnbHO AOCTUMKNMOW

MPon3BoANTE/IbHOCTU
roofline analysis

Performance (GFLOPS) k |3| [ ~ | OUse Single-Threaded Roofs @ =
1000  742.4 GFLOPS?
s . bP 'fector Add P-:
10 - - Scalar Add Peak: 23.43 uFLOPo

oo

0.1+ P

1
L
Vo
v
i
[ ]

1.0e-5 L

° L
1.0e-6 -
E 1.0e-5 0.0001 0.001 0.01 0.1 1 10
Arithmetic Intensity (FLOP/Byte)

Vector FMA Peak: 742.4 GFLOPS’

E—————— Rt e
e

E’P Vector Add Peak: 93.65 GFLOPS
Scalar Add Peak: 23.43 GFLOPS



PekomeHgauun no gopaboTke Koaa
B LIe/1OM

All known issues with all possible recommendations: C++ / Fortran

Issue: Potential underutilization of FMA instructions
Your current hardware supports the AVX2 instruction set architecture (ISA). which enables the use of fused multiply-add (FMA) instructions. Improve performance by utilizing FMA instructions.

Confidence:¢Low

& Recommendation: Target the AVX2 ISA
Although static analysis presumes the loop may benefit from FMA instructions available with the AVX2 ISA, no AVX2-specific code executed for this loop. To fix: Use the xCORE-AVX2 compiler option to generate AVX2-specific

code, orthe axCORE-AVX2 compiler option to enable multiple, feature-specific, auto-dispatch code generation, including AVX2.

[ Windows* OS [ Linux* OS |
| /QXCORE-AVX2 or /QaxCORE-AVX2 | xCORE-AVX2 or -axCORE-AVX2 |
Read More:

e ax. Qax; x. Qx
e Code Generation Options in the Intel® Fortran Compiler 16.0 User and Reference Guide
¢ Compiling for the Intel® Xeon Phi™ processor x200 and the Intel® AVX-512 ISA and Vectorization Besources for Intel® Advisor Users




Hanbonee Bpemaemkne umkbl (Xeon 2630)

@ Program metrics

Elapzed Time 2543z
Veclor Instruclion Sed Mone Mumberaf CPU Theads 10
Total GFLOP Cound 0.07 Total GFLOPS Q.00

Total Afthmetic Intensity 2! 0.00

@ Loop metrics

Matrics Total
Total CPU time 45745 (I 100.0%
Time in scalar code 45745 (I 100.0%

@ Vectorization Gain/Efficiency (Not av:allahleﬁ:'

@ Top time-consuming qupﬁi'

Loop Sef TimelZ! Total Time!Z! Trp CoumsZ!
(0 [leop in sor at slep f:11] 2.500s 2 500s 7999
(" [bop in move mod mp _move3 $ompfpamlel@175 al move f:193] 0.570s 18,823 1089
(" [bop in wilefie damys al pam.f:1960] 0.020s= 0.330s= 5
E (" [bop in wilepadicklisl ai pam.f:2010] 0.020z 1.700=z 10669
(" [bop in move _mod mp _move3 fompfpamlek@i17s abmow.f:?19] 0.010s 0.010s 5

Collection details

© @

Platform information

CPU Mame ImeliR) ¥ean(R) CPU E5-2630 w4 (@ 2.20GHz
Frequency 255 GHz

Logical TPU Cound 40

Cpemling Syslem Linux

Compuler Mame kg in



Hanbonee Bpemaemkmne umknbl (Xeon Phi 7290)

@ Program metrics
Elapzed Time 53.39s
Veclor Ingiruction Sel Mone Mumberof CPU Theads 11

@ Loop metrics

Matrics Total
Total CPU time \ 120,485 (NN 100.0%
Time in scalar code 120 485 (I 100.0%

() Vectorization Gain/Efficiency (Not available)~

@ Top time-consuming qupﬁi'

Loop Sef Time'Z Total Time!Z!
(0 [leop in sor at slep f:11] 11.440s 11.440s
(" [bop in move mod mp _move3 $ompfpamlel@175 al move f:193] 3.7E0s 82 880s
(" [bop in wilepadicklisl ai pam.f:2010] 0.100s 10.520=
(" [kop in pamreducep ai pam.f:423) 0.020s 0.020s
(" [kop in emh1 ai field F: 108] 0.020s 0.020s

(3) Collection details

@ Platform information

CPU Mame ImeliR) ¥ean Phi(TM) CPL 7290 (@ 1.50GH=
Frequency 155 GHz

Logical TPU Cound 2E8

Cpemling Syslem Linux

Compuler Mame N 1p00E



CpaBHeHue

Top time-consuming loops™
Loop Sef TimeZ Total TimeZ! Trp CounigZ!
(" [lbop in sod al slep.f:11] 2.500s 2.500s 79949
(" [bop in move mod mp _move3 fompfpamle k@175 al move ;193] 0.570s 18.623s 1069
(" [bop in wrilefie damays al pam.f:1960] 0.020s 0.330s 5
(" [lbop in whilepanikliel al pamf:2010] 0.020s 1.700z 10669
(" [lbop in move mod mp _move3 $ompfpamle k@175 a'hhm-:mE.F:?PEI] 0.010s 0.010s 5
Phi
Loop Sef Time: Total TimeZ!
(% [lop in sod ai slep.f:11] 11.440s 11.440s
(% [loop in move _mod mp _move3 $omplpamlek@175 al move.f:193] 3.780s 82.880s
(" [lbop in whieparicklisl al pam.f:2010] 0.100= 10.520=
(" [lop in pameducep al pam.f423] 0.020s 0.020s
0.020= 0.020=

() [lbop in emh1 al field.f: 106]




Bonpockl BeKTopusaunm umknos Ha KNL

Veclonzed Loops Instruction Set Analysis
E Function Call Siles and Loops & ‘& Veclor |ssues Sef Timew | Total Time Type Why Mo Veclonzalion? Advancad Location
Vect... | Gain ... VL {V..| Tails Data Ty...| Mum...
| ] 1 Potential undeniilization of FMA instruct 11.440s| Fhaigs |2
4|0 [loap in move_mad_mp_move3_$omp$pamlek@ 175 al move f:193] [1 & 1Data type conversions presen 3.760s0 22.880s M Scalar Diwiions: Squae Rools: ... Foalé4 & move f:192
ul f par O 1.760s] 2 560s [ Function 4 park:4
3| f wiileconimlatibute O 0.820s 0.820s( Function Floae4 2 conlmlf:37
=/ f beamboundcheck O 0.320s( 64.400s @ | Funclion 2 beam .27
4(0 [lbop in writeparicklist ai pam f:2010] [ & 2 System function callis) present 0.100s( 10.520s Scalar Floaté4 1 pam.f:2010
E | § [Impod thunkfor_cpsid I:‘ 0.060s [ 0.0680s [ Function o
| § [Impod thunkfor_write_s=q_fmi] I:‘ 0.040s( 0.040s[ Function o
407 [loop in pamreducep al pam.F:423) I:‘ @ 1 Potential undemniilization of FMA instructions 0.020s( 0.020s( Scalr 1 pam.f423
40 [loop in emh1 af Field F:108] I:‘ @ 1 Potential undemniilization of FMA instructions 0.020s( 0.020s( Scalr Floaié4 5 Field F:108
u) f gosdde D 0.020s( 0.040s[ Function 3 plsmalf:334
| § [lmpod thunk __infel_mic_awdS12f_memecpy] D 0.020s( 0.020s( Funciion o
4(7 [loop in eme aif fizld F:337] [ @ 2 System function callig) prezent 0.020s( 0.740s( Scalar Floatds 4 field F:337
3| f cleanparicks O 0.020s( 0.060s [ Function 2 clkanf3
P TR | lalom o lonn ERE] M 4 Dodemdinl undond lizadl EERAA fmed i WL ET. e [ Sl Elnmi@a lnmn ERE




3anyck 3agayu c Intel Advisor Ha

nl.sh y3nax ¢ KNL

#!/bin/sh

# set the number of nodes
#SBATCH --nodes=1

# hyperthreading off
#SBATCH --threads-per-core=1
# set max wallclock time

#SBATCH --time=6-0

# set name of job
#SBATCH --job-name=KNL_ADV_SURVEY

# set queue name
#SBATCH -p knl
#SBATCH --ntasks-per-node=1

# run the application

mpirun -np 1 advixe-cl -collect survey --project-dir ./survey ./th

NocTaHoBKa B ouepeab:

shatch ./knl.sh



icnonb3oBaHue Intel Vtune ans
OOHapyXeHUs KPUTUYHbIX MO
NPOu3BOANTE/IbHOCTM YHaCTKOB
Koaa



Bbibop TMna aHaiM3a B
rpadouyeckom nHTepdoence

fo fo & A |
= Alonhm Analse

A

ﬁ, Advanced Holspois

ﬁ' oo nou e ncy

ﬁ, Locks and Wails

= |7 Compule-Iniensive Application Analsie

ﬁ, HPFC Pefomance Chamcienzalion
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Hanbonee BpemMaeMKne 4actu
nporpammsbl (Xeon 2630)

Elapsed Time : 24.887s

CPU Time —: 44.880s
Eftective Time ~: 23.470s
Spin Time ~: 21.350s &

Imbalance or Serial Spinning = 20.760s &
Lock Contention = 0.030s
Other = 0.560s
Overhead Time = 0.060s
Total Thread Count: 11
Paused Time =; Os

Top Hotspots

This section lists the most active functions in your application. Optimizit

Function Module CPU Time

__kmp_fork_barrier libiomps. so 15.120s &
for_write_seq_lis libifcoremt.so.5 10.570s
for_write_seq_lis_xmit  libifcoremt.s0.5 7.480s
__kmpc_barrier libiomps. so 6.1490s &

for_write_seq_fmt_xmit libifcoremt.so.5 2.120s



Hanbonee
BpeMaeMKne 4yactu
nporpammbl (KNL)

izl Basic Hotspots Hotspots by CPU Usage viewpoint (change) @

4] Collection Log @ Analysis Tamgel ﬁ". Analysi Type [ Summary Cﬁ Botlo

Elapsed Time : 53.364s

CPU Time —; 129.600s
Effective Time = 108.562s
Spin Time =: 20.558s

Imbalance or Serial Spinning = 19.458s &
Lock Contention = 0.140s
Other 0,960z
Overhead Time = 0.480s
Total Thread Count: 11
Faused Time =; W E

OpenMP Analysis. Collection Time : 53.364
Serial Time (outside any parallel region) : 26,4635 (49.6%:) &
Parallel Region Time 26.902s (50.4%)

Top OpenMP Regions by Potential Gain

This section lists OpenMP regions with the highest potential for pedorma

OpenMP Region OpenMP

move_mod_mp_moved_fompfparallel: 1 0@ unknown: 175 740

Top Hotspots

This section lists the most active functions in your application. Qptimizing

Function Module CPU Time

for_write_seq_lis libifcoremt.s0.5 421625
for_write_seq_lis_xmit  libifcoremt.s0.5 32.582s
__kmp_fork_barrier libiomps.so 17.168s &
for_write_seq_fmt_xmit  libifcoremt.so.5 12.381s

son th 11.480s



Hanbonee
BpeMdaeMKne 4yactu
nporpammbl (KNL)

50 notokoB OpenMP

2] Basic Hotspots Hotspots by CPU Usage viewpoint (change) @

4] Coleclion Log &'} Analsie Tamget ﬁ‘l Analysi Type  [Al Summary lﬁ Botlio

Elapsed Time : 52.075s

CPU Time —: 435.480s
Effective Time ~: 298.125s
Spin Time =: 136.595s &

Imbalance or Serial Spinning = 132.133s X
Lock Contention = 0.421s
Other 4.040s
Overhead Time = 0.760s
Total Thread Count; 51
Faused Time = 0s

OpenMP Analysis. Collection Time : 52.075
Serial Time (outside any parallel region) . 26,6985 (51.3%) &
Parallel Region Time 25.380s (48.7%)

Top OpenMP Regions by Potential Gain

This section lists OpenMP regions with the highest potential for performs

OpenMP Region OpenMF

move_mod_mp_moved_$omp$parallel: S0E@unknown: 1 75 740

Top Hotspots

This section lists the most active functions in your application. Optimizing

Function Module CPU Time

for_write_seq_lis libifcoremt. so.5 228.965s
__kmp_fork_barrier libiomps. so 93.274s &
__kmpc_barrier libiomps. so 42 5355
for_write_seq_lis_xmit  libifcoremt.so.5 31.600s

for_write_seq_fmi_xmit  libifcoremt.so.5 12.0681s



Hanbonee
BpeMaeMKne 4yactu
nporpammbl (KNL)
onTumMmmnsauusa
-XMIC-AV X512

2] Basic Hotspots Hotspots by CPU Usage viewpoint (change) @

4] Coleclion Log &'} Analysis Tamget ﬁ,‘ Aralysi Type [l Summarny Cﬁ Botiomr

Elapsed Time : 46.470s

CPU Time —: 120.580s
Effective Time ~: 99.983s
Spin Time =: 20037s &

Imbalance or Serial Spinning =  19.257s X
Lock Contention = 0.280s
Other 0.500s
Overhead Time =: 0.560s
Total Thread Count: 11
FPaused Time =, Os

OpenMP Analysis. Collection Time : 46.470
Serial Time (outside any parallel region) @ 19,4475 (41.8%) &
Parallel Region Time 27.023s (58.2%)

Top OpenMP Regions by Potential Gain

This section lists OpenMP regions with the highest potential for performar

CpenMP Region OpenMP

move_mod_mp_moved _$ompfparallel: 1 0@ unknown: 1 75 740

Top Hotspots

This section lists the most active functions in your application. Optimizing

Function Module CPU Time

for_write_seq_lis libifcoremt. s0.5 48 520s
for_write_seq_lis_xmit  libifcoremt.so.5 28.082s
__kmp_fork_barrier libiomps. so 16,9785
for_write_seq_fmt_xmit  libifcoremt.so.5 12 2225

sart th 4.680s



AHanNn3 orpaHN4YeHnn NPon3BoANTENBHOCTH

] HPC Performance Characterization HPC Performance Characterization viewpoint (change) @

<] Collection Log @ Analysis Tamei I,&' Analyske Type [ Summary tﬁ Batlom-up

Elapsed Time : 485.042s

CPU Utilization : 0.2% k&

Average CPU Usage . 0.525 Out of 288 logical CPUs
Serial Time 97.585s (20.1%:) &
Parallel Region Time —: 387.457s (79.9%)
Top OpenMP Regions by Potential Gain

This section lists OpenlMP regions with the highest potential for peformance improvement. The Potential Gain metric
shows the elapsed time that could be saved if the region was optimized to have no load imbalance assuming no runtime

overhead.
DpenMP Region DpenMP Paotential Gain %a) OpenMP Region Time
/ =X 3. $parallel: 1 0@ i L
::101. e_mod_mp_movel_fompfparallel 1 0@ unknown: 175 74 149768 3.0% 987 4575
CPU Usage Histogram k

Back-End Bound : 2.3%

L2 Hit Bound 0.4% of Clockticks
L2 Miss Bound —; 15.8%9% & of Clocklicks

SIMD Instructions per Cycle : 0.002
FF Instruction Mix
% of Packed SIMD Instr. —; 37.3%
% of Scalar SIMD Instr. . B2.7%: &



Hanbonee 3arparHbie y4yacTKu Koaa

& Basic Hotspots Hotspots by CPU Usage viewpoint (change) @

4] @ Analysie Taget A Analysie Type Colection Log A Summarny a Boilom-up Ca CalerCallks Ca Top-down Tree E Phiform
Grouping: Function / Call Stack [v ||§
CPU Time v “
Function/ Call Stack Effective Time by Utilization o Spin Time C Overhead Time C
Bldle @Pcor DOk Blideal @ Over Imbalance or Serial Spinnina Lock Contention Other Creation Scheduling Reduction Atomics Other

s 14.750s 0s|_0.370s

p for_write_seq_lis 10.570s | 0s

» for_write_seq_lis_xmit 7.480s VD 0s

p __ _kmpc_barrier Os 6.000s 0s 0.180s 0s 0s 0s Os 0s

b for_write_seq_fmt_xmit 2120s (D 0s 0s 0s 0s 0s 0s 0s 0s

¢ sor 1.950s D 0s 0s 0s 0s 0s 0s 0s 0s

p move_mod_mp_move3_fomp$parallel@175 0.560s B 0s 0s 0s 0s 0s 0s 0s 0s

» pagr 0.330s B 0s 0s Os Os 0s 0s 0s Os

p for_write_seq_fmt 0.170s | 0s 0s 0s 0s 0s 0s Os 0s

p writecontrolattribute 0.040s | Os Os Os Os Os Os Os Os

p __intel_avx_rep_memset 0.040s | Os Os Os Os Os Os Os Os

p beamboundcheck 0.040s 0s 0s 0s 0s 0s 0s Os 0z

p for_allocate Os 0s 0s 0s 0s 0s 0s Os 0.030s




3anyck 3agaudm c Intel VTune Ha
nl.sh y3nax ¢ KNL

#!/bin/sh

# set the number of nodes
#SBATCH --nodes=1

# hyperthreading off
#SBATCH --threads-per-core=1
# set max wallclock time

#SBATCH --time=6-0

# set name of job
#SBATCH --job-name=KNL_ADV_SURVEY

# set queue name
#SBATCH -p knl
#SBATCH --ntasks-per-node=1

# run the application

mpirun -np 1 amplxe-cl -collect hotspots -knob analyze-openmp=true ./th




Tekywad npon3BoaAnTE/IbHOCTb
ns1a3mMeHHOro Koaa

 Hanbosniee BpemMAeMKUN LK NporpaMmmebl
CoAEepPXUT pacyeT aABmxkeHunsa 32 Tbic. MoaenbHbIX
yacTtuu, 4To o3Ha4vaetT 8 Mflop.

e DTOT UMKN BbINosiHAETcA 3a 0.112 cek., Taknm
ob6pasom 80 Mflops.

» [1na Nvidia Kepler 6b1510 nonyvyeHo 3.23 Gflops
(A.B.CHbITHMKOB)

* EcTb pe3ynbtaT B 1 Tflops Ha KNC (Nakashima,
2015)
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