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MPI 7 U —<3>0DF)\wOEFA B

« 127 )L® MPI S-S J—I(d. Microsoft* Visual Studio* 7/ \w Jj—
ZHYMR—MUERT
Microsoft* MPI Windows* 7~/ \w 5 —15k (MS-MPI v6 WinDbg #i5k
U#) THIRRIEER Ay E—= - 0 — - T/ \wH—#eeae U/h— U T
WE T, ZDkEEE. Windows* 5w hJx — /A EDERD MPI W—
IV I\ —H BEESNEXAvtE—2 - F3— - A2 F-TJ1T (X
%a_j@} 1L CA>FTIL® MPI SA4JSU—EHBEERT DS EZAEE(CUE

« 12FIL® MPI SA4JSU—(3F7/)\wItgeZ B /NR— b UET
- O7 (7/\vJEHR) DEUS
- VIJUG—23>DKL—X
« EFEEFTIVD




1 >7)I® MPI 547 5 U—DOYHISHERE

I —=23>0D7/)\vILDE. OJZFAITIZENERREN
HNFET, IREZLE I_MPI_DEBUG (&. E/T7HD MPI 7J U —>3>
DIEHRZEUS I DIFE (IR E T iRt L T :

> mpiexec.exe -genv I_MPI_DEBUG 5 -n 8 ./my_application

ER

I_MPI_DEBUG [CKE/MEZHRTEIT DE. Z<DERZEUS CTETEIN, 7TUT—>23>DFET/IN
IA—YREKBICETSEET . BOIC—RENRITS—%2#&HE I B(C(E. I_MPI_DEBUG=5 Tk
IR EEMRELUET ., [_MPI_DEBUG (CEAT35F LLVEIRIE. [ >FILOMPI S 4051 —
for Windows* UJ 7L >R - X_—a7)L] Z#CELEEL)

. s s ISUS
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NI hH

« 965> (4 J—R) mBRBDEEE/N
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. IBIEZ# 1 MPL_DEBUG = 5 (C38%E
« FRASINTUVBER. XY hDJ—0 - J7JUwvSo, JOCXDOEDODHTICEATDIEHREH
« I MPI DEBUG % 6 [CE&EIDE. EETILTUXLDT IAILMDO7Z)ILTUXLABEHIEND
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1>F7IV® MPI 5S4 S5 U—DF1—=>0
MPI tuner
{2FIL® MPI SATSU—ICIE, BEDISRI—PFTUs—>3>

B DEELERENZETND. REJ 7 )7ZFRkd D mpitune 1—3+
)5« — (MPI tuner) "ESFENTULET

DS RXS—EBFE—R:
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mpitune [(CKDIVSRAY—EBEBDF1—=>7

BEDISRAA—07IVo—2 3 I|_IBFC. S4J0353— - Fa——_27

DEEEZRUE T

« AAM—IERIC—E. TEUTIUSRI—DREZEZEEURRICEITUERT

- REOB/K(E. BEFT/\AX. J—RE MPI S>>0, 2LTCTJOERD
ﬁﬁy:ET) b@%ﬂ%‘/\*}t}; C‘:_(L_ nafidnci 9

. ER'_IE:(?I’I/ FIL® MPI S A5 UU— - ALY —(TIRFSN. INRTDL
_'U\'_D\;FU . Cé_ci 9

# SNEEZINEE: # INEENTIEZ=BFIR:
$ mpitune [options] $ mpirun —tune ./application

M h
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mpitune [(CKD 7T V-3 VEBEOF1—=>0

BEDISRY—OTTUS 23 BHET. SAT5U— - F1—22Y
DORBEEELFT
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IV —>3>2&C. ELTVTUT—23>BEULK IS RAEY—DE
P x 22 5B bt?é(:??ﬁbc:ﬁ'

REDOEK(F. BET/\A X, /=R MPI>>0, 2L CIJOERD
DEETILOEAFENE T & (CEEiFTNFI

NTEE I —Y—O— AR FINEY

# SNEEZINEE:
$ mpitune [options] --application ¥"mpirun application¥”

# INE=NTAEZ=BFIA:
$ mpiexec —tune ./app.conf ./application




mpitune J\S XA—4~—

—-application | -a ¥"<app_ cmd_line>¥" T7IVr—a v BERHE—F

--fabric-list | -fl [f1[,f2...[fN]]] FRTEI777)vIDER
--host-range | -hr {min:max|min:|:max} TAMIERAT A RADEFEZHRTE
--perhost-range| -pr {min:max|min:|:max} RRANZEDT Oy Y —HDEHFEEHRTE
—-application-regexp | -ar ¥"reg-expr¥" INTH =R ATYPRELTT IV —3>DHE DEZEFER
--application-value | -avd {min|max} EDRBEILDARMEEIETE
—-session-file | -sf [file-path] Fa—=25 - TORREHEE ...
—-collectives-only | -co SEREDHF1—=2T
--valuable-improvement | -vi {percent} R/INDRTWEEZER

—-iterations | -i <count> BF1——2VBETOETEREESE
--options-set | -os <opt1,...,0ptN> BERLA T avDHEF1I—=2T ..

’ < ISUS
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mpitune S >94 ADHIR - A< 1—I)V &%

- mpitune OETICIFRWVEFEINMINDCENHDET

« VI —2 3 ETEF1 T FBEEDERENDDET

« JOCRZERICEFITBDCERLK AT 1—-I)LZFTYVITEETY
$ mpitune --scheduler-only | -so ---

30'"Jul'l4e 08:31:40 Checking of ability to tune required options has been completed.
30'Jul'l4 08:31:40 Set monopoly access for options to be tuned...

30'"Jul'l4 08:31:40 Complete.

30'Jul'l4 08:31:40 Current schedule:

# Option Test 5
1|I MPI RDMA SCALAELE PROGRESS .« .the best range options| -
2|I MPT RDMA TRAWNSLATTON CACHE .the best range options| -
3|I_MPT WATT MODE «« . Lhe best range options| -
4|I MPI EAGER THRESHOLD Tuning thresholds -
5 __HPZ_ZNTRAHUE“ EAGER THRESHOLD Tuning thresholds -
6|I_MPTI EDMA EAGER THRESHOLD Tuning thresholds -
T|I_HMPT DYNAMIC CONMECTION .. .the best range options| -
B|I MPFT ADJUST ALLEEDUCE ... I MPT ADJUST * family| -

13
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MPI tuner D{EWSHI
ISR Y—EBE— R

> mpitune

> mpitune -hf <hostfile>

> mpitune -hf <hostfile> -odr <path_to result_directory>

> mpiexec -tune -ppn 8 -n 128 .¥my_app

> mpiexec -tune <path_to_result_directory>-ppn 8 -n 128 .¥my app

7TV —2 3> EBE—R:
> mpitune --application ¥"'mpiexec -n 32 .¥myprog¥" -of .¥myprog.conf

@

> mpiexec -tune .¥myprog.conf -n 32 .¥myprog

14
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1 >7)I® MPI 547 5 U—ETINE

A2FIL®MPL SATSU—(E 7TUT—23>2DFRITEBITDZ LR,
NI A N>R+ T—H=ZWNET BHHIAIHTETURERLEEZ T D> CULVE T, K5
NEBRIITFA NI 7AILICEZTIAFENTET

IRIBZEN I_MPI_STATS THistIN&EZHIEI UFET

AT

AT+ et iZR £TCOH MPI BB DEREBEDSLUT —FinX

IPM #RatHZZN ma/\JA—N>X - EZYUZD (IPM) YU -
(OA—=I)LboOvo, A5 A. 1—H—. MPI Efdl & FZER MPI B
2 DEHR)

15
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1 >7)I® MPI 547 5 U—ETINE

A2FIL®MPL SATSU—(E 7TUT—23>2DFRITEBITDZ LR,
NI A N>R+ T—H=ZWNET BHHIAIHTETURERLEEZ T D> CULVE T, K5
NEBRIITFA NI 7AILICEZTIAFENTET

IRIRZE I_MPI_STATS CHistUNEZHITHIUET

AT

I_MPI_STATS=[native:][n-] m
n, m HEHBEIROFETL NI,

1 ZITOTCAMNXREUET—F=" n,m [FEDEIETT, 7
2 LB E R ENET —SEE 9 DIEmDHEFHTERLETT .
_ » ‘ L)L n s L)L m Dt
3 et (E. EROSIECIHG U CTHHAESHhESNET =t (n & m 22D) iEHS
4 J\Owvw NUX N CERESINIHETR S T}EE?To n MEENRVIES.
T IAILMEF 1 TT

10 INTOBEEI S FTF R COEERIEDOHETH T
20 9N TCD MPI B DR EEHkZEM U TH T

16 :. :o as
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1 >7)L® Trace Analyzer & Collector

FREZ R
57T )T—23 > OFERE
(A=

- JOJ7AI)UfiETEO0— RIS 2R
il

* 1B{E hotspot Z4FE

FEE

« AR M—RDOFZTO—F
BA—)\—~\w R

« BNIERT—SEUFT v —

« BMAORESH LV T IS —FHER

° ’I’?J 7’(-&_ (EEILJ\'fb)

e NNITA TR AFwvIS 3wy hk
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Performance Issue Duration (95) Druration
Wait at Barner  0.90%: 597002e-2 =
Late Sender 0.80% 5.2878%0e-3 =
Late Receiver 0.80% 5.28T78%e-2 =
Show all...
Description Affected Processes Source Locations (Root Causes)

Wait at Barrier

P1 _| barticr

his problem occurs when barrier collective operations (such as

problem indicates load imbalance in a program.
010397587 =, Function MPI

HITHRF(C
/ f77|' — N> A&

E’ $BB
5'/ =

= FA=EL



MPI EI\ADJUVUY R - DSRA—DRAI—=3)VRIJ0OT7A)
MPI Performance Snapshot

$:t% — 1EE7I-_/ \‘—/\“J |<\ E-ﬁj( MPI Performance Snapshot Summary @
32K S5>0%=7J0OJ71I)L :

RT—ZEUFTq— - RT—U>
DICRDINTA - RDZEA=E
R (R

FEXAKNJWD - PAPI HD> 4
—. MPI/OpenMP* 1> )5~
A& RN

Pg =
5 FITED/TA TR - RFv TS 3y hOEIEIE. Linux* BETOHTR— hanEd ' S ISUS
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Performance snapshot OHS

Windows* IRIEC/\ A —-Y>X - XAFwvIT23v b - L—hEEIEY
DFIE :

1. I MPI STATS=20 Z:i&E

2. mpiexec Y>> RT MPI JOJ S AZELT

MPI Performance Snapshot Summary

3. mps —-g stats.txt =317

mps_report.html

KBERDD S X5 —TOHUSHI:

> mpiexec —machine mfile2 —genv I_MPI_STATS=20 pi_mpiomp
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>7IL® VTune™ Amplifier XE

- OponMP Reglon CPU Ungo Hxnogum

OpenMP* 0)7\’7 -SEUT 1 —%&

ﬁmb@“m MPI /\4’ J U REEAT
fSEE/R OpenCL*/GPU fZ4f
BN o misE AT

3=E§< fRE(C1A > A M=)LUTE
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Top OpenMP Processes by MPI Communication Spin Time

This section lists process with the lo t MP| communication spin time
Process PID MPI Communication Spinning (%) OpenMP Potential Gain (% ial Time (%)
bt-mz.B.4 125904 .02 3.3 3 % 51 3%
bt-mz.B.4 125902 ).040 0.4% 31s 31.6% 0,29 7%
bt-mz.B.4 1 .321s  3.0% %
bt-mz.B.4 125903 ).441 4.1% 3 0.608s 5.¢
Platform | Archecture Diagram
D e — e r—
Qo OO #00ms #S0ms 500ms 950ms Ruler Area o
: {Theaad (TID: 499%) = = Lo} j= =3 jimj jrag -] 7 vSync
£ [Etemal Theead) (T10: 7] [treesd -
GUE [ " /®100.0 n_ n A
U Exeaion Unts " ol " | 4] 1S i v} ) Runcing
& CPU Tine
GPU Computing Thresd. | | | A v
a A v] ik Spin and
GPU Cache Misses and ... ( } + 4 P Hurdwre £,
= = = M euEw
- L
GPU Texture Satrpler l l Render o...
V] P Computin.
3 - "
GPUL3 Cache Bandwikh 1] A | |l i In ] GPU Excecution ...
: (7] 4™ Cove Freq.
2 pe v EU Aty ...
A o o S MU aray .. —
£ i Rantiabl: Runhial | Sonilel | Esabtd¥ VM EU Array
2 { 2 | 2 0 (V] GPU Compusting .
5 v A" Filalta | Fkiadte #™ Comgutn,
2 2 2 [~ GPU Cache Miss...
(] #*N GPU Mam .,
GPU Software Queus = wie
] 4N GPU Mem
"
G Usape N N A A N A N |Ccureess.
(2] #* Samplor B.,
CPU Time l

VM Sampler 1

[V1GPUL3 Cache B ¥

w s ISUS
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OpenMP* DR ERT—FEUF—&F1—=>7

- >5)L® VTune™ Amplifier XE THERST—SF2HRE<HIE

WEIRT—4:

1) 77V —>23>DSU7ILEEIERT—U 2 J(CEETRFEERVH?

2) OpenMP* ZF 1 ——>20FBCETEDIRE/IN T A - ANE LT DHV?

3) FA——TICKDREXREBHIAMNESNDDIEED OpenMP* &t/ )L—T /)N 7 H\?
4) BIEFDNENBVRRE(F? (U070 )W DT D EFHMNKREIND)

® OpenMP Analysis. Collection Time: 14.490

1 )* Serial Time (outside any parallel region): 4.020s (27.7%)

Serial Time of your application is high. It directly impacts application Elapsed Time and scalability. Explore options for parallelization, algorithm or
microarchitecture tuning of the serial part of the application.

@ Parallel Region Time: 10.469s (72.3%)
Estimated ldeal Time: 7.115s (49.1%)

2)* Potential Gain: 3.354s (23.1%)

The time wasted on load imbalance or parallel work arrangement is significant and negatively impacts the application performance and
scalability. Explore OpenMP regions with the highest metric values. Make sure the workload of the regions is enocugh and the loop schedule is..

*@ Top OpenMP Regions by Potential Gain

This section lists OpenMP regions with the highest potential for performance 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.

OpenMP Region Potential Gain (%) Elapsed Time
4)* conj_grad_%$omp$parallel: 24 @/home/vtune/work/apps/NPB/NPBE3.3.1/NPB3.3-OMP/CG/cq.f:514:695 3.294s 22.7% 10.208s
MAIN__$omp$parallel: 24 @/home/vtune/work/apps/NPB/NPBE3.3.1/NMPB3.3-OMP/CG/cg.f1185:231 0.059s 0.4% 0.260s 8
#
— - ° L]
- 27 )L® VTune™ Amplifier XE DY~ —L7R— b 0
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OpenMP* DM ERIT—FTEVUFT+ —7&7?':%2:1—:
S

SNENBVERD DD A —)Lo0Ow DsfE xR URE
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5

BERRCEHR EERDEITHRFfE .
Fork A Join

* ??JJ?-‘D‘%L\O)(J EDREGHY? I Effective time

I Lock spinning

L e e - S/ i~ [ ] Imbalance

® 9:1__/0 (L_:J:D+ﬁ7-d~}\jj_V/Z@I-EJJ:D\'fﬁbnéb\? ] Scheduling

B Work forking
o ThEH\EE A, ;9 — W S o =

)JJ—.—D‘,L_.&\L?(?I ? ’I’// \7 /Z ? Zb_/l )l/ ? O JOZC/ ? I /\jj_v\/xﬁto)ﬂﬁgnli

+ «>5JL® Xeon Phi™ IT Oy H—E#HI AT LEYR— bk SBABN R TH

A>2J)\S>X OvY Fork Ro>2a1—)L )\TA—-N>XRXELDAJEEN

® Advanced Hotspots H

spots vi- ~point (cilis

B8 Collection Log | | € Analysf@iTarget| | © Analysis Ty Bl Sur mary B Platform

% Ci er/Callee| | #% Top-down Tree

Intel VTune Amplifier XE 2016

Grouping: | OpenMP Region [ Functior =] Stack v La| S |%
OpenMP Potential Gain OpenMP Mumber CPU Time K =
OpenMP Region / Functicn / Potential Elapsed of Instance - o )
Call Stack Imbalance Lock_ Greation | Schediding | Redushion)|Otter Gain (% Time | OpenMP | Count Effective Time by Utilization B SFIIr‘I B Overhead B3}
Contention of Colle... threads @ idie @ Poor [0k @ Ideal [ Over Time Time
B conj_grad_SompSparallel: 246§ s 0.000s| 0.010= EFWEq  11.0955) 24 76| 172.963s H
+ MAIN__SompSparallel:24@/h 0.036= Os Oz 0.000s 0.8%  0.286s 24 1 4819c]
+[5erial - outside any region] Os 0.0% 0.012= D.D455|
+ MAIN__SompSparallel:24@/h 0.000s Os Os Os 0= 0= 0.0%  0.001s 24 75 0.004s | 0.0716s
Selected 1 rowi(s): 11.085s 70 172963 92219 0.084s w
< >« > o®
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¥h¥ae: 1 > J)L® Advisor XE
D BUEIC KD =iE(E
. R5EE: « T—AICHEDLIARYD NUAL:
« 125 )L® AVX2 [l F(cEBE1>)\ « EDONRT MNUBICKDEREAETIRAF
1ILLUTE/INTA X AWNEN mRMESNBHY?
(FEME_EURRUN « N NUEZIBITTULNBREDIF? &
« ECENT NI AREH? DIR[E (L7
c FTLW —FF70F v —mlF(CHE o JL—THRT NULISE L TULBH?
AFHEEDTI— REZELZ0) « T—AEBIEBRITDET/IN T A—
e )15 — - Lik— hDORAN <> ANME ETBH?
ERL< a5z « #pragma simd 123 TARIEKH?

New!

™| Where should | add vectorization and/or threading parallelism? Intel Advisor XE 2016
o Surnrmary m EIVCPLEELN & Refinernent Reports
Elapsed time: 54,445 | | “ectaorized Mot Wectorized FILTER: | All Madules v &l Sources & =
g Wectorized Loaps
i i Self Total | Trip Ao o P
Function Call Sites and Loaps & | § Vector Issues Timew | Tirme | Counts Loop Type | Why Mo Vectorization? Vecto...| Efficiency
O [loop at stl_algo.h:d 740 in stdutr.. [ 017051 07051 Sralar @ non-vectorizable loop ins ..
=0 [loap at loopstl.cpp:2449in 5234_] @ 2 Ineffactive peeled/remn .. 0170s1  0.170s1 124 Collapse  Collapse BT
[loop at loopstlepp: 2449 in 5. [] 05051 015051 12 Wectarized (B LS
O [loop at loopstlepp:2ddBins .. [] 0.020:1 | 0.020s1 4 Rernainder
O [loop at loopstl.epp:7300invas_] [ 017051 070s1 500 Sralar & vectorization possible but.., El o"
+| [loop at loopstl.cpp:3509 in s2 ... ‘¢ 1High vector register ... 0.160s| 0.160s| 12 Expand Expand AVX E@% v ; ® ]
24 e® =

<
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Advisor XE Workflow « Il x

1. Survey Target

Where should I consider adding
parallelism? Locate the loops and
functions where your program spends its
time, and functions that call them.

| % | Collect Survey Data

| | View Survey Result

@ 2. Annotate Sources

Add Intel Advisor XE annctations to
identify possible parallel tasks and their
enclosing parallel sites.

+ Steps to annotate
| | View Annotations

3. Check Suitability

Analyze the annotated program to check
its predicted parallel perfformance.

[ 9 | collect suitability Data

[ B2 | view Suitability Result

4. Check Correctness

Predict parallel data sharing problemns for
the annotated tasks. Fix the reported
sharing problems.

| @ | Collect Correctness Data

| | View Correctness Result

, 5. Add Parallel Framework

+ Steps to replace annotations

View Summary
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1>FIL® MPI S 45U —BE#ERAREBEY_177)L:

s vYwFr a4 « AF—k - HA K (Windows | Linux)

c 1FIL®MPI SA4JS5U— - 1—H—X - A4 R (Windows | Linux)

« 1>FIL®MPI SATOSU—--UTJ7L >R - XZa77)L (Windows | Linux)

« MPI tuner F1— ~UJ7)L (Windows | Linux)

« 1>7)L® Trace Analyzer & Collector 1 — kU J7)L:
MPI 7T U4 —> 3> %9 D (0S HiE)
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http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/get_started/Windows/get_started.htm
http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/get_started/Linux/get_started.htm
http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/MPI_User_Guide_5_1_2_146_JA.pdf
http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/intel-mpi-5.1.2-user-guide-linux-JA.pdf
http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/intel-mpi-5.1.3-reference-manual-windows-JA.pdf
http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/intel-mpi-5.1.3-reference-manual-linux-JA.pdf
http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/mpi-tuner-tutorial-win-5.1.3-JA.pdf
http://www.xlsoft.com/jp/products/intel/cluster/mpi/51/mpi-tuner-tutorial-lin-5.1.3-JA.pdf
http://www.xlsoft.com/jp/products/intel/cluster/tatc/91/Tutorial_Analyzing_MPI_Application_JA.pdf

