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Bk, > 7{LLTERT

INT A=V ABEOHZErFZEBENRIC
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RN

Advanced Hotspots Hotspots ~ @

INTEL VTUNE AMPLIFIER 2019

Analysis Configuration ~ Collection Log  Summary  Bottom-up ~ Caller/Callee  Top-down Tree  Platform

Grouping:| Function / Call Stack

CPU Time ¥ «/| Context Switch Time [« | Context Switc ~

Function / Call Stack Effective Time by Utilization

ide @Poor 0Ok Bideal W Over Inactive Time | Preemption

Ov_ﬁrr::ad Wait Time

»
‘ Spin Time

updateBusinessAccount 79155 @ ] 0s 0s 0s 0.0555 0934
mainSompSparallel_for@269 | 7.915s @ ] 0s 0s 0s 0.055s 934

updateBusinessAccount 0s 0s 0s 0s 0.013s 119
updateCustomerAccount 7.766s |0 0s 0s 0s 0.052s 1111
__kmpe_atomic_fixeds_add 2.772s [V D 0s 0s
_ kmpe_critical Os 2021s Os Os 0.014s 262 v

< K >
O: = 0| 5 5.2s 54ds 5 65 585 Bs  62s [Thead <] *
B OMP Worker Thread #2 (Tl ~ ERunning
[CIPreemption
< > [] ®CPU_CLK UNH.. w
FILTER 100.0% | |Any Proc V‘ |Any Thread V‘ ‘Any Mot V‘ |Any L V‘ ‘ |Uaerfuncli V‘ |Shnw inl V| ‘ Functior v




70771 5—¢&l&

— WEELFBELZEITORMDIC, TOTS LD
- EITINR AR T BIEHDY —)L

ECICHEREZEEYLTLBH RULFENHDN
B C & ORFESIFOH U2 E8 FHRLUCKEBCIER, ALY FOTTEMERR

Grouping:  |Fumction | G Stack Wait Time by Thread Concurrency v * Wait Spin
Function / Call Stack CPU Timew | Source File Didle BPoor Dok Bideal B Over Count | Time
Hgrid_intersect 3.844s grid.cpp 4.036s 10 Os
H#sphere_intersect 2.?805_ sphere.cpp 4.0145:_:_ 288 0.016s
Hgrid_bounds_intersect 0.291s[ grid.cpp 0.714s 01 49 0s
#Hshader 0.162sl shade.cpp 0.640s [l ] 2 0.016s

MERODENETZL TSN
FrvYaZAWEEQGXE) T ICRABGEANY heV —XO—FOTIG

Back-End Bol
S CPI Memory Bound
ource Rate ry
DRAM Bound L3 Bound
LLC Miss Conte...| Data ... | LLC Hit
for (int k=0; k<n; k++) 11.385
for(int j=0; j<p; j++) 3.618
c[i][3] = e[i][3] + alillk] * b[k][]]; 4.436 0.342 0.014 0.094 0.261
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Hotspots Microarchitecture
Want to find out where your Want to see how efficiently
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F2HEAVTILC Xeon® AT =5 T)L-TORYY—D o e
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Memory Access

Parallelism

7)5 \y I\ 7 z‘ —A L] 7) D 7 7 4 5 —GDEDD Want to assess the compute efficiency of your

multi-threaded app?

o N\—FUI7BEHNOMERZRE 2 9

o WYIICFa—=—vTINTLVEL
~ ~ [
P ITUT -3 % E .
Platform Analysis

MPI U —3 3V nEhaE & & & c

Platform Profiler CPU/GPU GPU GPU In-kemel

. MPI_PControl AP| [C&BF—UNEEHR—~
& &

Input and CPUFPGA
Qutput (preview) Interaction
(preview)
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SEIELYFUAICHBTES TOT 71 )L H8E
ovn-eo ol e  [|Lh

IVTINALYE JILFALYE AT AF17[0penCL* 7FUS—3Y
TR LW R FRATEERINTOI T A VRFLLNILOT TUT — INTINT A= AR/
NTAa—< U A%=HEL EEMICFIR 23 INNTA—N S AERT EFAMIB/INT T4 %2ER

|
— @
10 oY ()
= Q%
BREQ) HRRRRREE ..L . :
HPC/oTI R AEVU=EAFL-JER F—S5 DT I — Ris
HPC/ZS D |- AEU— ARL—3 F—5 MBIRT —5 % ZEHDEIBE
aAvEa—FT+7IC8 b TL—2OiR IRy O %2 < 1= J—570—[CES

LIS Ic 7 o X




7D77AI=IFII=I\9 — Ty Y R—

C/C++, Fortran, .NET*, Java*, Python*, Go*
« 1747 1—R YR —I RO—RICHIE
CPU A GPUOBE A ZEERLENTOY Z7 AEK
« OpenCL* & C/C++T3E
A5 F—ETEITINDC/C++ Fortran H KO,
Java* CaciheNie 777U —2/3> (Linux* Th A 1)
« LXC, Docker*, Mesos*, Singularity*
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Hotspots Microarchitecture
Want to find out where your app spends time and Want to see how efficiently your code is using the
optimize your algorithms? underlying hardware?
Hotspots Microarchitecture Memory Access
Exploration

Ry ARy FeFERLIZL 77 NERDOERITRNERZFEMLTZL)

Parallelism
Want to assess the compute efficiency of your multi-threaded app?

@ @

Threading HPC

2Ly RUFIDIEETFMUIEL o,

Platform Analysis

o o) & 2 O o

Platform Profiler CPU/GPU GPU GPU In-kernel  Input and Output CPUIFPGA
(preview) Concurrency Compute/Media Profiling (preview) Interaction
Hotspots (preview)

HiB: https://software.intel.com/en-us/VTune-Profiler-help-analysis-ty
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Project Navigator 5 & b & OE Welcome 1004w % | r002hs r003hs r001tr r006gh r000tr =

> gamma {2 Locks and Waits  Locks and Waits ~ @ INTEL:VTUNE AMPLIFIER 2019 s ;
> pstl Analysis Configuration  Collection Log  Summary Bottom-up  Caller/Callee  Top-down Tree  Platform

> sample Grouping: Sync Object / Function / Gall Stack K| 2| %

~

support T P »
Sync Object / Function / Call Stack \Wait Time by Thread Concurrency ¥
~ tachyon Idle @ Poor Ok @Ideal @ Over

Wait Count Spin Time Module Object Type Object Creation

oo
r001tr » Critical Section Oxfbabbeac | 147.780s (RSN = 509 2473s  Critical Section _ analyze locks.exe!pt
j D g h 1002hs Manual Reset Event Oxce5839e. 92.101s N0 1 Os Manual Reset Event plus.dll!GdiplusSte
003hs Auto Reset Event 0x08c67705 51.941s (D 1,337 Os Auto Reset Event analyze_locks.exe!vic
Y N m Auto Reset Event 0xe6212da0 30.163s 3 0.009s Auto Reset Event tbb.dll!tbb::internal::ge
j‘ t 9'\ — g — 1005cge Sleep 9.733s 915 0.181s Constant [Unknown]![Unknown
006gh TBB Scheduler 0.320s 4 0.070s Constant tbb.dllltbb::internal::ge
. N Thread 0x9ad15d80 0.053s 1 0.006s Thread adiplus. di'GdiplusSts
'><.' 19 \/ l\\ 7 D \/0)3} Stream ..\dat\balls.dat 0x24838b26 0.029s 128 0s Stream ucrtbase.dllifopen
IME Msgs 0.012s 9 0s Constant [Unknown]![Unknown
Thread Oxee8b08fd 0.011s 1 0s Thread analyze locks.exelvic
Message 0.003s 6 0.008s Message [Unknown]![Unknown —
Completion Port 0xf51f9a3f 0.002s 2 Os Completion Port ntdll.dll'KiUserCallbac ﬁg *ﬁ ﬁt % a) ﬁ m
Unknown Oxbaa589fb 0.001s 1 Os Unknown CoreMessaging.dil'fu n
Stream C:\WINDOWS\Globalization\Sorti 0.000s 1 Os Stream user32.dilfunc@0x6
Read/Write Lock 0x3df0c762 0.000s 3 Os Read/Write Lock user32.dlliPeekMess: v
ERIE 4 >
O: + s 20s 40s 60 80s 100s 1208 Thread

1t
threadstartex (TID: 13288) - ’ I = [ ZV:LST
[ ] ime

Thread

TBB Worker Thread (TID: 1. [PUNTTRT——— TR I #aSpin and Overhead -
thread_video (TID: 1696) i _ ] ®CPU Sample
TBB Worker Thread (TID: 832) ] L1 Transitions

CPU Utilization

func@0x100734a0 (TID: 13.. |

func@0x10068430 (TID: 872) [ WCPU Time
#eSpin and Overhead

func@0x10057920 (TID: 11. | | [ mSp

func@0x10068430 (TID: 12... | I

CPU Utilization .

FILTER 100.0% o | | Any Pracess Any Thread Any Module Any Thread Concurr || User functions + Show inline fu Functions onl




INT 2=V A LD gEME=ZE R T

MEREMRB L RN X ZSFIRRZR<KRRLET
X BT NS EFE R e

Analysis Configuration  Collection Log  Summary  Bottom-up  Caller/Callee  Top-down Tree  Platform

Elapsed Time : 43.161s

Paused Time ~: Os

Effective CPU Utilization |: 43.3% (1.732 out of 4 logical CPUs) K
Effective CPU Utilization Histogram
OpenMP Analysis. Collection Time : 43.161

Serial Time (outside parallel regions) : 4.885s (11.3%)
Parallel Region Time ~: 38.276s (BB 7%)

Estimated Ideal Time
1 12.344s (28.6%) &

OpenMP Potential Gain
Top OpenMP Regions Dy POTE

Total Thread Count: 4
Thread Oversubscription ~: 0s (0.0% of CPU Time)

Wait Time with poor CPU Utilization: 46.850s (100.0% of Wait Time)
Top Waiting Objects

Spin and Overhead Time : 1.003s (1.3% of CPU Time)

Collection and Platform Info
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Assembly
Grouping: Function / Call Stack T 3 CPU Time: Total
| SoL A Source ' Effective Time by Ulization ' Spin Time
Function / Call Stack Serial CPU Time Efiective ) idie’ @Foor 8Ok, idon B OVer
Idle @ Poor '

omp_get_max_threads 2.214s Os 05
allrem 0s 0.360s | 206
__kmp_fork_barrier 0s Os 207 fpragma omp parallel for collapse (2) 91.9% I O 0.0
alldiv 0s  0.194s 208 for(i=0; i<msize; . i44) | 06% | O-C_l

209 for (k=0; k<msize; ktt) | 0.1% 0
__kmp_join_call Os 210 tpragma ivdep
init_arr 0.080s 211 for (§=0; j<msize; j4+) { 2.6% § 0.09
free 0.054s O : 212 clil[]] elil [3] +alil Ikl * Blk]l[il: BE.5% (R g 0.0
exit 0.014s 0.014s 213
Il Ik nmand 0 4




Hotspots s R 5l

Bottom-up (BA/IEE C&MERR)

8 Basic Hotspots Hotspots by CPU Usage viewpoint

change) @

%% Analysis Target Analysis Type | | B Collection Log | | Kl Summary | [ RElusaae

Grouping: |Function / Call Stack
CPU Timew
Function / Call Stack Effective Time by LKilization Spin | Owe... Module
Time | Time

Oidle B Poor OOk @ Ideal B Cver
Hinitialize_2D_buffer

Os| find_hotspots.exe

grid_intersect 3.751s _ s Os find_hotspots.exe
sphere_intersect 1.822< - s Os find_hotspots.exe
DispatchMessaged ] USERI2.dII
GdipDrawlmagePointRectl 0.422s [0 Os Os gdiplus.dll

+ N N — . .
g;’:;f”"j J1—Y—70%5 A (find_hotspots.exe) ADEAH  ~-°°
<hader Initialize_2D_buffer ICDULVTEHE ots.exe

libm_sse_sqrt_precise | ucrtbasze.dll

% Caller/Calles

L
L1 Tl::|::-::| own Tree

Function (Full)

initialize_2D_buffer{unsigne...
grid_intersect
sphere_intersect
DispatchMessaged
GdipDrawlmagePointRectl
grid_kocunds_intersect
Raypnt(struct ray *,double)
shader{struct ray *)

libm_sse2_sqrt_precise

find_hotspots.cpp

grid.cpp
sphere.cpp

grid.cpp
vector.cpp

shade.cpp

B Platform
sl hel Gy M
”
Source File



Hotspots s R 5l

B Summary | | *% n| (&% C ' own Tree| | B Platform | [ER R s

%] | O, | Assembly grouping: | Address |CPU Time v|
CPU Time: Total ~ Wiewing < 1of 1 [ selected stack(s)
So.
. < Source Effective Time by LHilization 100 0% (9.921s of 9.921s)
@idle BPcor DOk B 'deal @ Over find_hotspots.exelinitialize 20 buffer — fi---
find_hotspots exelrender one pixe[H0xdf ==
53 T find_hotspots exeldraw trace+0xcS — find -
84 // First (slower) method of filling array fd Potspots exelizead racei0cTa - -
85 S/ Array i3 NOT filled in consecutive memory address order !n - DtSDDtS.EXE;w < trac
86 f***********************************l’( I!n:_:D:SDD:S'eXE;traZJm:‘%XiBQ_ tr."
_ ) . ) ) ) ind_hotspots.exerenderscenetiud — pees
87 £ t = 0; < 3 R renderscene:
a8 or {int 1 < mem array I max; i+t) ! find_hotspotz exelrt renderscenet+ix 1 —---
{ find_hotspots exeltachvon video:on proce-
&9 [/ Try to defeat hardware prefetching by warying the stride find hotspote exe'thread videoH0xE — win-
%0 int 3(0), iteration counti{d); | KERMELZ2 DLL!BaseThreadhnit Thunk-+0x -
o1 do { nitdil dil func@tdb?e0Eda+Oxe - [unknas
82 mem array [j*mem array i max+i] = *£ill value + 2; . I ritd Il dIMUNC @b 2e0508+0x 13 — [Lrkna--
a3 /f Code to give the array accesses a non-uniform stride to defeat =
if ((iteration count ¥ 3) == 0) j=j+3: 23.1% =
a5 else j=iteration count; [}
a5 iteration count++:
it = a7
Initialize_2D_buffer B#IZ 7055 LD ‘
E1T A&t 45% RD%ZH
ETRRBITEE 45% RDZEHHD )

gosorr O P



Threading @&

BAL Y FOEMEIR 2 RID TR
tl:% l: O pe n M P* 0)$|J m l: D L \ t gﬁgthiimlj:piiz:pgigaggififngllitisr::tﬁzp:]cific rurnber of GPUs were running simultanecusly in

an OpenbdP region. Spin and Owverbiead time adds to the dle CPU uzage value, OpentdP regions in the drop—down list

BER/FEHRERTITD
d ﬁ VAN are zorted by Potential Gain (Elapsed Time) go it is recommended to start exploration from the top.

OpertdP Resion:  maintompiparalie24@unknown 24:34 | » |

B Concurrency Hotspots by CPU Usage viewpoint (change) @

B8 Collection Log| | € Analysis Target| | “ Analysis Type « Bottom-up| |«% Caller/Calles| | o%

Elapsed Time : 0.729s
CGPU Time 12.750s T 0 o
Wait Time “: 2673s E E" %5 Open MP* %Eiﬁo)ﬂﬁﬁ”:l\i
Total Thread Count: 24 160m=+H 2 N — = - =
Pauzed Time Oz EI. % (777®Eb\lﬁl<7‘a~5t\ Iﬁﬂﬁﬁu)
o gﬂ o
OpenMP Analysis. Collection Time - 0.729 100ms 1 2
Serial Time (outside any parallel region) 0.075: (10.3%)
Parallel Region Time 0.654= (89 .7%)
Blms
Estimated Ideal Time 0250z (34.2%)
COpertdP Potential Gain 0.404s (55 4%)
(g -
- 5 —— i b 10 20
2 U7)V[/OpenMP* BRI COHRATHE
(Elapsed Time) MEI& &, OpenMP* 481 T
Simultaneouzly | Rilized Logical GPUs

WL TEBEE (Potential Gain)




OpenMP* )
J°7

IV T—=3von
A=V VA LEDEY

OpenMP* i F BN DB ERE/NTA— 2V A[E LD

A REE 2l L ET

e O—KRAUNT VA ALYRER AT

AW =

—UvY OvoIcEBA—/\—

Grouping % [OpenMP* Region > Function > Call Stack] %&&E ICERRE

Grouping: OpenMP Region / Function / Call Stack

OpenMP Region / Function / Call Stack

matmul$omp$parallel:64@/home/xIsoftkk/workspaces/takeda/ips/omp/matmul.cpp:25:34
[Serial - outside parallel regions]
matmul$omp$parallel:64@/home/xIsoftkk/workspaces/takeda/ips/omp/matmul.cpp:33:39

Imbalance

8.914s
0.026s

OpenMP Potential Gain ¥

Lock Contention Creation Scheduling

[ 0s 0s

Reduction

0Os

Atomics

0Os

INTA—T > ARRE

Elapsed Time | Number of OpenMP threads | Instance Count

Idle
18.873s 64 1 637.1
0.055s 64 1 0.4¢
2.451s 1.4«
0.368s 64 1 224
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Want to find out where your app spends time and Want to see how effici gur code is using the
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EX p lo rati 0 n optimize your algorithms?
°* memory-access Hospots
Parallelism

« HPC Performance h. ol e A
Characterization 9y |
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CPU (B8—177)

JOtvY—Il3meEETITD Ve ™ .
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EICETSNDWP 1—H— (RO B DILE)
O O—R/A+7 70754
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7 REBDETDRN

:ITWF:.‘B'CE??E"*L%’:%’%I; BED
W LRIRE (R7—Y) &BLCAUELET
7 xvF (Instruction Fetch)
« XEU—DNS0 R ZEDAL
71— (Instruction Decode)

« IDAFNCaBZEITA2Y OV AT BRI
NAoOARL—2/3Y (UOP) ICE#T D

AT (Instruction Execution)
« TOA—RENfAoOARL—I3VEXRTTD

5177 (Instruction Retirement)
« EITREREXEV-ICT7YIT—FLTHPOEITERTITD
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Microarchitecture Exploration &4t

ﬁ Microarchitecture Exploration Microarchitecture Exploration + @
Analysis Configuration  Collection Lo, Summar Bottom-u| Event Count  Platform \ — S === b\
ysis Conig 9 y P N1TS1VOERTIRRZERRL
Elapsed Time “: 177.312s
Clockticks: 158,306,400,000 Issue: A significant
Instructions Retired: 104,288,400,000 portion of Pipeline Slots is
CPI Rate ~: 1.518 30.80% - Front-End remaining empty due to
MUX Reliability = 0.979 Bound issues in the Front-E
I Retiring —2 28.1% & of Pipeline Slots
General Retirement = 245%  of Pipeline Slots The metric value 'T high.
Microcode Sequencer = 13.6% R of Pipeline Slots 18.11% - Memory Bound This can indicate th
I Front-End Bound = 30.8% R of Pipeline Slots
Front-End Latency ~: 22.9% R of Pipeline Slots
Front-End Bandwidth = 7.9% of Pipeline Slots
I Bad Speculation ~: 5.2% K of Pipeline Slots
Branch Mispredict = 3.6% of Pipeline Slots
Machine Clears ~: 1.6% of Pipeline Slots
- - - —
Back-End Bound ~: 26.0% R of Pipeline Slots /
Memory Bound = 18.1% M of Pipeline Slots —\I‘T’
Core Bound ~: 7.8%  of Pipeline Slots H
' HPipe
1¢=] (=3= s M .
" ) o oHiE > This diagram represents inefficiencies in CPU usage. Treat it as a pipe with an output flow
Paused Time 0s equal to the "pipe efficiency” ratio: (Actual Instructions Retired)/(Maximum Possible
Instruction Retired). If there are pipeline stalls decreasing the pipe efficiency, the pipe
shape gets more narrow.




INTS14VREBBDOETEHRE
ETNENEVVRETIZ ATTUSNTULDERIC
FIPRSNT/\1 T3 JE< 15D

EHAFTJVICEADIERICEDT
EBRFSRICETINEMETLTLD

Memaory Bound: 10.65% =
. EROETHE

. -~ This part of uTube is fraction of Memary Bound.
41.92% - Retiring The metric value is high. This can indicate that the (41 _92 0/0)

significant fraction of execution pipeline slots could
be stalled due to demand memory load and stores.
Use Memory Access analysis to have the metric

=leAkdgwpbrmernonhierarhy memeny Dagdwidih

infarmation, correlation by memory objects.
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INA TS 20Y b & pop ICHLTEDKS %
%IE’E?‘T‘B7’N€§’D“M‘Cﬂ47)b:“tl: 4 DM
FaYU—I|C %8 .
R Jé/»rlyéj NS Ny DIV RikE
o REGARFaL—Y3Y « JOVEIVREKE

I\ TR
Ak—JL?

&HFTU—ICIFEYICFa——vTank IR [|ZE el

77UT =3V LBV TRESINZED
HEENHD
FIVT -3 NS :
=2 Y—N—|F—HIR—=Z]  NITA—IVZ-
_— 1T OSATPUVNFTROYT e AU AT
P UsA7 10-30%
§ REBANF1L—Y3Y 5-10% 5-10% 1-5%
§ TOVRIVRER 5-10% 10-25% 5-10%

NV O IV RMKE 20-40% 20-60% 20-40%
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HPC Performance Characterization E24fr

HPC 77U —YavmiEbICEEREHRZERRLET
« CPU FIFAR XEBU—81E FP 1V ~D/EH..

v FPU BfRIDOLEE (%) (FPU ICRZEICERDIHD\OTLDIFEIF 100%, LELVEIE 50%)
v FPU {ERAZRICELD LN 5 DDIL—T /B
ANS—E/NY T RIC GFLOPs =L (NI R LT amhEShHY

FPU Utilization Upper Bound ~: 0.9% %
GFLOPS Upper Bound 26.950
Sealar GFLOPS UpperBound 2322
Packed GFLOPS Upper Bound : 26.628
Top 5 hotspot loops (functions) by FPU usage
This section provides information for the mosttime consuming laops/functions with floating peirt aperations

Function CPUTime © FPU Ulilization Upper Bound ©  Loop Characterization

i
! 1466.308s

9541255

[Loop atline 570 in miniFE matvec std<mi
iFE: atrix<double int long long?.

&L FPU ERRIC L TEIMICE RS NI REDRRIE,
" p——— ZORAERDATY TERETDDICRIERT

| e =

aaaaaaaaaaaaaaaaaaaa




NI RIVekhREEICIET> T IV Advisor

ALY ROTORYA TEFRBLORT IV EORE(LEXZIETBRY—IL
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R _ _ Effective CPU Utilization Histogram
Paused Time = 0s This histogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spin and Overhead time
== adds fo the Idle CPU utilization value.
8 ALY IFTEITSNTL\SD

Top Hotspo iE g! gl

- . . . . . . . Ssdi= ® ®
This section lists the most active functions in your application. * E =1 =1
Optimizing these hotspot functions typically results in improving a g: 2:
overall application performance. & W ol %l
2| =
I
I
I

Function Module CPU Time 45
FindPrimesfompE1  matmul-prime-pi.exe 146.047s 2
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NtYieldExecution nidiLdll 0.825s 0

1 2 3 4 5 6 7 8
vcomp._barrier VCOMP140 DLL 05655 _E_D M

/-'—\\y l\Z/-ﬁ,“/ l\ '3: FindPrimes F?IQE]M Simultaneously Utilized Logical CPUs
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19 #pragma omp parallel for priwate(factor) reduction(+:PrimeCount) 2.0%
20 for (number = start; number < end; number += =stride)
21
22 factor = 3;
23 while ((number % factor) != 0)
24 factor += 2; 90.1% 144.431s NN
25 if (factor =— number)
26
27 PrimeCount++;
28

29
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Start: 5210.777ms Duration: 93.074ms

ync Object: Critical Section Ox6e8d14dd
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Analysis Configuration  Collection Log

Summary ~ Bottom-up  Caller/Callee

Elapsed Time ~: 49.434s

CPU Time

nsiructions Retired:

350.273s

295,784,539,322

Microarchitecture Usage

11.1% & of Pipeline Slots

CPI Rate 4379 R
Wait Rate 369
{&L\ Microarchitecture Usage ICFE [
Paused 1ime 0.122s

Top Hotspots

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

results in improving overall application performance.

Function Module

multiply1 matrix exe
func@0x1401b9c20  ntoskrnl.exe
init_arr matrix exe
func@Oox1c0006610 NETIO.SYS
malloc ucrtbased.dll

1-summable metrics.

CPU Time

INTELUTUNE AMPLIFIER 2019

Top-down Tree  Platform

Hotspots Insights
If you see significant hotspots in the Top Hotspots
list, switch to the Bottom-up view for in-depth
analysis per function. Otherwise, use the

Caller/Callee view to track critical paths for these
hotspots.
Explore Additional Insights
Microarchitecture Usage @ : 11.1% &
Use @ Microarchitecture Exploration to explore

how efficiently your application runs on the
used hardware.

Microarchitecture Exploration &M
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—_— - —_— — matrix.exel ThreadFunction+0x171 - thrmodel.c:57
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KeSetEvent 0 0.000
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O: + 35s « |Thread v
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2 - @ Context Switches
= N
|  Thread (TID: 7204) [CPreemption
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Thread (TID: 7876) « waCPU Time
Thread (TID: 2744) « aaSpin and Overhead ..
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Thread (TID: 1936) ] . . .
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Retiring ~: 11.4%  of Pipeline Slots could be stalled due to
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- o Pip: stores. Use Memory Access
Bad Speculation 0.1%  of Pipeline Slots 80.07% - Memory Bound analysis 1o have e metne
Back-End Bound 2 of Pipeline Slots breakdown by memory
Memory Bound 80.1% & of Pipeline Slots hierarchy, mémor}f
L1 Bound *: 49%  of Clockticks bandwidth information,
L2 Bouna - N/A with HT on gg;gi‘tas“"” by memory
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o
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@, o L\b,l
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Effective Logical Core Utilization = 97.2% (7.775 out of 8)
Effective CPU Utilization Histogram
This histogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spi
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4> JL° VTune™ Profiler F2—kVU77)L (5B
https://software.intel.com/en-us/articles/intel-vtune-Profiler-tutorials
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o0ty —ttKBIRELH 1 (3258
https://software.intel.com/en-us/articles/processor-specific-performance-analysis-
papers

15 )L VTune™ Profiler N7 A=YV ABROVOTVY
https://ip.xlsoft.com/documents/intel/vtune/2019/Intel VTune Profiler Performan

ce Analysis Cookbook.pdf
Intel #£ Web kit (3&£3E)
https://software.intel.com/en-us/vtune-Profiler-cookbook
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Windows* 49— w |~

. amplxe—sepreg.exe -s d)%ﬁ

[*D‘/7°'J/7 RS A N—HO—RENTLBSDEER ]

& 7% : C:¥Program Files (x86)¥IntelSWTools¥VTune Profiler¥bin32



J\—

YTIDT-BS1IN—DENEHERR

Linux*d—%ow ~

/insmod-sep -q MXE1T Fe & 5% : Jopt/intel/VTune_Profiler/sepdk/src

[#xlsoftkk@dknl srcl% ./insmod-sep -qg
pax driver is loaded and owned by group "vtune" with file permissions "666".

socperf2_0 driver is loaded and owned by group "vtune" with file permissions "666".
sepd 1 driver is loaded and owned by group "vtune" with file permissions "666".
vitsspp driver is loaded and owned by group "wvtune" with file permissions "666",

[*D‘/7°'J/7 RSAN—HRO— RENTVBSHEESR ]

3~/ 2018 Update1 PARETIZE ./amplxe-self-checker.sh ZE17

J@UJI&.F?’I’/\ MLV A= ILEN VAT LADNINTA—T VA T—5%
INETEDIN T B EIL TIFvo-RIUT~

Bo&E5%: /opt/intel/VTune_Profiler/bin64
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Visual C++* GNU* gcc, 5XOZDMED C++ TV /A F— B LD
Fortran OV /\1S—CEMeNf/\ 1 FU—%ZERTBDENTEFXRT
> AVFIL AV INAZ—=BANATHOK

V—AO—FEEEM I TR ZIT OOV VNIVEHRZEKRLET

« T\ IIEHROMM
« Windows*: /Zi
* Linux*: -g

« TI7AIEOFRE (/02 XV -02) NERICEDIes, ARMICTEELET

TNV T ERIVGVEIL—TPEBOY —REOEEN I TEREA

gosorr




147V AVIN1S—FIARSIC
SRELEWAT a3y

EMDA TS 3V =B ET D ET, BITRERICEDZS OB, IL—T,
V—RXEHREENMTETET

BERO1 SV EBBET/I\WIIBHROENN (icc/ifort)
« Windows*: /debug:inline-debug-info , Linux*: -debug inline-debug-info
OpenMP* F|HEFDY — X J— RIE#R (icc/ifort)

« Windows*: /Qparallel-source-info=2 , Linux*: -parallel-source-info=2

ATV ALY T4V T-ENT14>0-7avo (177 )L° TBB) ZERLTL\BIEE
Windows*: /DTBB_USE_THREADING_TOOLS
Linux*: -DTBB_USE_THREADING_TOOLS
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57— SINEDT R REEHET S

APl [CEDY —ROA—FRLNILOEFZHIETEERT
»Fortran, C/C++ O— RO\ &
FE5 API 8L
- void __itt_pause (void): 7 U —2 a0 —I N EE—REIELET
- void __itt_resume (void): T —YNEEXBRLET
- void __itt_detach (void): >—5U&EEZFHVF (& 7T) LFT

FRANYT—=EUVD-S14TIU—
Windows*:
<install_dir>¥include¥ittnotify.h
<install_dir>¥lib32¥libittnotify.lib F7zld <install_dir>¥lib64¥libittnotify.lib
Linux*:
<install_dir>/include/ittnotify.h
<install_dir>/lib32/libittnotify.a &7l <install_dir>/lib64/libittnotify.a




MPI 77U —23 >Rtk

OY Y ER—ATHRITZEITID
mpirun -n 16 -ppn 4 -l amplxe-cl -collect hotspots -trace-mpi -result-dir my_result -- my_app.out
« £/ —FCHRMTZEITIDE RETE/ —FCEORMBERNRTINTT
« FEERRE 4 DOBITREREEMLETT

» -trace-mpi
ATV MPI SATSU—DINDIRIET S MPI SV Fv—D\oRITITDESICIERE

AT IV MPI SA4735U— (J\—2/3>5.0.200[ %) = FERLTL\DES

mpirun -gtool "amplxe-cl -collect hotspots -result-dir my_result:7,5" my_app.out

-gtool A7/ 3 VIE MPI 7 U =3V OBIRICRBIRREEBZILLET
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