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MTZTRIA4 T VNREINT WS, MUST IZ AT A
FINBIEYEF v 251475V THY, MPLIZIIAT,
FERIR— 2D #AF T 1 75 3 v E# XcalableMP
(XMP) 29 HR—1F9%. AWTIX, MUST IZ&% MPI®
XMP 7025 ADIELSYEF = v 2%, EE® SPMD 70
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FLZBWTHEAT 5.
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Correctness checking for 3
XMP in XMP+YML DAL

correctness checking tool
for MPI

YML:

XMP provides a tool interface
XMPT for analyses
|

workflow environment

YML orchestrates Must checks Correctness
multiple applications for XMP using XMPT
AN AN

XMP parallelizes YML tasks

XMP+YML= XMP:
Hieratical and Scalable PGAS based parallel
Programming Model programming language

1 <)V F SPMD 70275 2 d 2 IE4MEF = v 7 DR

IREDIIITFEHINENERT. HED SPMD 7o
TS5 LGS EZT -7 70 -0z, RIEFEHMEHED
OO —2 7 n—HKFTEETH S YML[L], [2] B3
WH5hd, RAZDERDHIZ, MPLIZIA T, 85X
WZEOLK RS T s 5 I v S EFETH D XealableMP
(XMP) [5] # HW2 Z N TE 5. D YML TIZER
SHETHBRINEZZAIE/FRELTWEL, bhvbih
D YML OHEHRIZ & b, FIRFEEIC XMP 5733 % ff A
35 TARAZ % SPMD THEITTHZ tfﬁﬂ“ﬁttﬁo
72 [9], [12]. MUST i [3], [4], [8] &, MPI 25353 71
ﬁ%AI?—%@mb,:—ﬂ:ﬁ%?é74770?%
%, MPIOH&Z 5T XMP IZ22OWT Uy 5 ALS —DK
HAE4T S 72012, XMP & MUST (23 LT XMP ¥ —J)L1
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Distributed parallel
(XMP, MPI, etc...)

Workflow ‘
(YML)
<task2>
L S~
<task3>
! e S~
Y S~ L
[
u

Intra node parallelism
(OpenMP, OpenACC, etc..)

B 2 <)L F SPMD (mSPMD) FHZ'J I V7 EFILOME

VR—T7 2 A%EMT S, MUST ZZhnz2HWT XMP O
TI—%BHT 5 [6).

2. B8 : YIFSPMD OV SIVIH
RETRBEEYMFIVvIZATIY
MUST

2.1 <JFSPMD 7073 IV /RRETERE

OpenMP/MPI A 7' )y RTB I I V7R ED
MPI + X &, HEDOKHE HPC 7 7V r—> a v
FIZBWT, BEONENAD-ODEE LML 2> TV
5. ULULARHMS, /—FNHAIZEH NUMA 72 EDOEHERR b
RAVEFEOB a7 DOA=—a7 ) — K55 KHE
B AT L% X0 SERNIZHIAYT 2720121, MPI+X O
A5 T, X +MPI+ X, BEDE S b MEEL2REDT
U7 IVIETIVRBETHS.

FEESIE, KEEPOBENZ T —FT7F vy D2dD
Xi+MPI+X, 7RI IIVIETNELT, V=27
O — + 285 + ALy Rifgl 2 fladbE TRHAT 2
<J)UF SPMD (mSPMD) Ym 27 I V7 EFILEREL,
mSPMD 7025 I Vv 7EFNICESL Tu s s L0H
F - EATERBEZBAFE L T E 72 9], [10], [12].

X 212 mSPMD 702’5 I V7 ETFINOWMELZRT. i
kDU —r7u—7usSIVIEFLIBWTIE, T—
7O —DRAZIEBIRTB T 5L LTEIFTEINDD,
mSPMD 70277 IV 7EFIIZEWTI, T—27 70—
DRAZ IS T 75 L L IESBAEF & ALy
RiFIDONA TV RT0 S50 LTEGFING, T—
78 —%FFTHHIYMLAHWSHh, V=27
O—HNDXAZ %R T 57212 MPLIZIA THRIZ
oS T a7 5 2 v 7 EFE XcalableMP (XMP) 234
RA—brIN3.

YMLI[1], [2] {F, Delannoy 512 & - TR =Rl
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int B[12];

#pragma xmp nodes p(4)

#pragma xmp template t(0:11)
#pragma xmp distrubite t(block) onto p
#pragma xmp align B[i] with t(i)

Data Mapping

a one-dimensional block-distributed array B[]
distributed over four processes

0123456 7891011

Nodel -

Node2 -

Node3 D:I:l

Node4 -

#pragma xmp loop (i) on t(i) Work Mapping
for(i=0;i<12;i++){

BIi]=BIi]*2;

3 XMPZkbvigddInrizy —A3— RNDHl

HiMigtEDO o0 7 -2 70 —ARETERETHD, X
A5 LGB ERRT 27— 7 n -Gk 55
YvetteML Z %R — M3 5. YML I& YvetteML 7 —2 7
H— -V —23—FEFRLTERAZ LS LOKERFRE
RY DAG ZEK L, DAG IZ> TR R 27T 5. &
VY FN®DYML I, BIRSFHETRREINX AT % P2P
BB/ Y S 2R TERITTE I 2MEL TWN,
FHESIZEDRIZE > TUSEFETRHBE I NZZ AT D
KBS AT L COETHAREICIR 572, £72, ThiY
AR—=FTEHIRLTTIZOVTHHAEL .

mSPMD 70277 IV JETFT L THWSONEI NV
7 OmniRPC-MPI[11] &, Remote Procedure Call (RPC)
ZHR—19257477Y OmniRPC [7] DILIRTH 5.
OmniRPC-MPI X RV W T, V—2 70— A7V a—
o VE— MBS T LAOEHPYE— TSI LTD
R A7 F T ¥ DI ZE 2T, £ 5 % MPI_Comm_spawn
% MPI_Send 7% ¥ @ MPI Bt FIWCHEHT 5.

XcalableMP (XMP) [5] &, famsxizo < srkilig] 7
075 IVIEETHE. XMP a1 1%, V—2Z to
V—=ADAVNRLTTHY, XMP fERXER—-—ZAFEE (C
H U <& Fortran) Tilidx Ny —Xa—K%, XMP 5
VERALTAT IV L EEDR—-AFHEDY — A —
RIZE#TE, XMP SV R4 L7477V, @fELA
Y UTEIZMPIZHWTHEEZITS. B 312, XMPIZ
L @RI NAoEEFIOY — A3 — ROHlE xRS, XMP
T, template & XN 5 (KAEELS] D nodes EADFEL
ZEH U, align X&HAWTES L template & W) 5
ZeT, WD) —FEANORHEEHRT D, K7z, WH
DELE, loop & template Z FHHWTEZINS.

mSPMD 7025 IV 7ETILVDOREE LT,

o KEUWENBOLESI T 0o T L%k T—2 780 —0R T

BT 0275 Lz pEIL, BICHRERAESEILT
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BEDOF—N—~y NE[SZEDTES

o =270 —IZBVWTHIM XY ZEHROTWVWERA
7 & iyl E WS L, 2% EElT 5

o WHFEDOWH T T T LRGN TATIVET—T T
O—ZHWCTHlaabEsZ T, T 7)) r—
VavEREGIZHEETES

REPEFONS.

2.2 EYMFzvIS54731) MUST

MUST[3], [4], [8] i&, MPLIzB1F3 705 LT5—%
MHEL, 2—PIRETE51 75U TH5. Ei7 MPI
TV —=aviibWTik, TUS I LTS —HEEKT
LeEZONDEZ NS, MUST 94 77 V7 7)) r—
Va VEIRKFEOAHE KIFICERT 5 LN TES.

MUST 1%, PanMPI 51 75 YV %\ T MPI BT H
A VvR— 7ML, ThHE MPI AR Y X—NIZED
WTRIRT 22 & T 7 —DOMH %2475, BIBOAFERY
OU—HLVITT—REIZINZT, T—& &1 TP
Fy ROy rkED/) va—RleT I —RHE K- b
And ("4). Fv Ry ok oREBGRORIEIE
AND @ OR & IFFE 5 AND-OR €7V %2l L7225
TETNEHWTCITbND.

MUST Tl&, A7 —F TNV REYEF v 7 2EET
572912, Tree-Based Ovewrlay Network (TBON) % $g%
U, AL TF v 7 %4iToTW5 [3]. AMiEEHNSZ
& T, MPI 7B AT 5F = v 7 DR EBS T Z
EMTES, @512, 4 70 ATETINS MPI DES
BEOBEMT v 71289 5 MUST @ TBON L TOH)
fEZ RS, ROEFMPI Yot 2%, fORFIZ o
ARG ERT. TED Ty, Ti, Tr & MUST ¥V — )L %R
HTRENZ Ry ~ Ry 1% MPI Yo+ &z iéMm
ARy NERT. MPIBEBAEOCH IS L, FOHIZ
5;5&,%mﬂqimﬂxﬁfNyb%v—nqu;@
TWWZ74A7—=KR$5. ERD LS, Ty, T 1, ZIFE->
72 MPI ARy NOBAEE — XV —FF V7 PH
O—F — ZPFEL, FEIZTNVEZITE 721XV b
D55 1 D% Representative £ UT, Th IZ7+7— KL,
ITI—DHNEWET 2. FKIZLT, T ZH o721
Ry MERBEL, T7—=2HbNERET 5.

MUST ZFH U CTEFRICT 7Y r—> a v OIEYHE
F v I EITDHITIE, MPIDFEITI< Y N mpiexec
IZEEHZ 5

mpiexec -np 4 application.exe

% mustrun

— mustrun -np 4 application.exe
mustrun XA TR 217D A7V T N7 7M1V TH D :
(1) $gEs k7 7Y r— 321z MUST %2@f3 %7
HDA—RERKL, ZN52a R ALV LTHA S
IV I IAT 5 EAER
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(3) mpiexec MEEAT

(2) T mustrun PMEET 5 EREEEAH L UTIZU TR H
=¥

LD_LIBRARY PATH: MUST T4 75 U ~D/XA
DYLD_LIBRARY_PATH: MUST T4 75 U ~D/XA
PNMPI_LIB_PATH:PnMPI 514 77 U ADNRA, BLU (1)
TOL6NZTATFTVADINA
XMP_TOOL_LIBRARIES:XMP ¥V — VAT 572D T 1
721 libxmpAdapter.so 2}/ XA THE
LD_PRELOAD: EfTHIZ 7L — K& 3 PuMPI 51 75
) 1libpnmpi.so X/ XA THHE
PNMPI_CONF:(1) TOK 6NFET 7 1 Va2 M ST
faE

MUST IZIEYSMEF = v 7 D72 1 Tut 2% 56T 5.
B, ZhE MUST 7at R LIRS, 2—3% mustrun
Tn 7R A%EELZEE, mustrun id (n+1) 70+
AT mpiexec #3479 5. PuMPI 74 77 VI2 &> T,
I—PEHED MPI.COMM_WORLD %, #7zZen 70tk
ADAIa=F—RIZEEWMZOSNS. PEIEX, Zon
DX AN56742533 2= —X&% USER.COMM_WORLD
CIER, *1

mustrun 234 79 % &, MUST Ik MUST Output.html
7 7 4 )L & MUST Output-files 7 A VX 2 E/T 5. #Hi
HILI7—DOMETH D, BEITFET T —OFEM LR
& MPI BB OKIFRR S 7 7 b shsd. wih
Hweb 7T UYPOHERTHILATES. MUST IZ &
% 171 MUST Output . html O % E 6 1~ .

2.3 XMPY—I)Av¥—7xR&MUSTICLE XMP
DELEHEEFY Y

Protze 51, XMP IZX§ A1IEYMEF vy 72 Y K—
T5&5, XMP B X MUST % Z N FNEER L 72 [6].
XMP 2B WTIE, EFRHIZ MUST 213U &3 5 f#
By — R U CRBREREREED DDA VR —T = —
A« XMPT 238 A X7z, XMPT I%, 59 %Rz
BT 2T RTCOBEW (T1A2) TR) 2518 LTET
VR =Tz —ATH5. MUST 7 ¥ DfiEkry — )LD
FEE, BERXITHFLTT 1 A2V TR 2HWTERT
BTSNy JEKEFEKT L. XMP OFHA(LE
B XMP_Init 1%, ZhoDa—nu Ny 7@lK%E, WHied s
XMP R XIZEERT 5. 77V — 3 v OETRIZ,
WNREDDIERIZEEL 725G, XMP 7 VX1 L5 4
TIVRBERINZaI ANy ZEABEITOCET.

*1 USER_COMM_WORLD IZZHHIDEHD 7z IZHW K& TH
5. FEBIZIE, MUST MEfFHICHWS 33 a=7r—&i%, &
HOA YR —7 A% BHWCINET
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int main(int argc, char** argv)
{

int rank, size, 71;

MPI_Comm rank (MPI_COMM WORLD, &
MPI Comm size (MPI COMM WO

MPI_Datatype type;
MPI_Type contiguous (~/, MPI I

MPI_Recv(buf, -,

ize-ran
MPI_Send(buf, -, i

=tank,

Vol.2019-HPC-168 No.6
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No MPI Init before first MPI-call

Fortran type in C

Recv-recv deadlock

RankO: src=size (out of range)

Type not commited before use

Type not freed bofore end of main

Send 4 int, recv 2 int:truncation
No MPI_Finalize

~7%, MPI_COMM_WORLD, MPI_STATUS_IGNORE);
, MPI_COMM_WORLD) ;

4 MUST THHETE 2 MPI 702 5 LD#H OH

compare

5 MUST @ TBON TOEEA A=

MUST Qutput, starting date: Tue Jan 22 19:28:40 2019

Rank(s) M
1 Error send and a receive operation use datatypes that do not match! Mismatch occur---
Details:
Wessage [Fron  Jpeferences |
A send and a receive operation use datatypes that do not match! References of a
Mismatch occurs at (MPI_INTEGER) in the send type and at (MPI_INT) P e e
in the receive type (consult the MUST manual for a detailed
description of datatype positions). A graphical representation of pocesss
this situation is available in the file named "MUST Qutput- Representative [CSieE ACR]
files/MUST Typemismatch_1.dot". Use the dot tool of the graphviz -
package to visualize it, e.g. issue "dot -Tps MUST Qutput- flacation; 72 (8 el
q q s . call MPI_Recv MPI_Send (1st
files/MUST Typemismatch_1.dot -o mismatch.ps". The graph shows the (It )
nodes of the involved Datatypes that form the root cause of the type
5 A 4 occurrence)
mismatch. The send operation was started at reference 1, the receive reference 2
operation was started at reference 2. (Information on communicator: Il 08 @il
MPI_COMM_WORLD) (Information on send of count 1 with PT Re;v (st
type:MPI_INTEGER) (Information on receive of count 1 with ncc;rrence)
type:MPI_INT)
3 Error |A send and a receive operation use datatypes that do not match! Mismatch occur:-
0 Error [A send and a receive operation use datatypes that do not match! Mismatch occur:-
0-3 Warning [You requested 12 threads by OMP_NUM_THREADS but used MPI_Init to start your ap:-
0-3 Error |Argument 1 (comm) is an unknown communicator where a valid communicator was ex:-
3 Error |There are 16 communicators that are not freed when MPI_Finalize was issued, a -
1 Error |[There are 16 communicators that are not freed when MPI_Finalize was issued, a -
2 Error |There are 16 communicators that are not freed when MPI_Finalize was issued, a '
0-3 Error [There are 2 operations that are not freed when MPI_Finalize was issued, a qual:
[] Error |There are 16 communicators that are not freed when MPI_Finalize was issued, a -

MUST has completed successfully, end date: Tue Jan 22 19:28:41 2019

6 MUST OHHIDAZYV—rvay b

MUST (213, & XMP #5302\ T, XMPT & b $24t
INBEHREANC, EYMEFzvr2fF5a -0y
BENEEINTWS., XMP SV E1 L5475 VI2&
DL 7= MUST @ a— o8y ZEEE, XMP 5+
27V TEDoMBBEREREIEGL, XMP Y07 J L%
RS 5. BlxiE, M3 TRLELV—-TERXIZOWT
X, template D KE X LV —TOREEHRZEVRF vy ¥
IN5.
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3. WIFSPMD 7OV ZIVIETIICS
172 MUST IC&L 2EITRELAMEF TV Y
DR

ARETIE, ¥VFSPMD 7025 IV IEFMIZBWT,

#% SPMD (Zxf9 5 MUST % W 72T E4SEF = v 2

LT 5.

3.1 1Rftd 288

mSPMD 7mu 2 IV 7EF)VIE, V—2r 70— A7
Va—5, IRLVULY, VE— TR I LRENSIHE
gEh, VE—bTBSILET -7 — - ATV a—
SEEEETORMEE -V HBDXAZHIL S5,
o OEEMB FOERENOBEIX, HAKIZTRT
MPI % U< XMP T v c\wa (B 7). RFETIE,
TV =Y a VEFEENGR U X A7 DIRBEENTD
WTODH, MUSTIZLBIEYSEF =y 7 2FEETL2EHDL
U7z, M7i280WT, BxxFcidhTt\nsd MPT B —
VE—NTRT T L%ERET S 7280HD MPI.Comm _spawn
P, VE-—MN BT ILIIEFTIRERAIRERT S
MPI Send 72 & —IZIXIESHEF vy 72 KL RV, —
i, FITHXETEINEZ R A7 FREOBED XMP 2L 5
7 — 20— RO 7H ORI IR EDIEY ML, MUST
IZXoTthrE 5.

3.2 ERODFH

3.1 TR MRER EHT 5 7-DITIE
o ZSPMD ZRAZIZMUSTIZ&AF v 72T 5
o EEIMAMZIMUST IZ&BF v 72 EHALANVED

293
TEREND .

— 7 MPI 1 75 ) OEIEIZE T, MPI_Send
D MPI TR U % 288 (AT, MPIRE#KEIER) I3,
FEBITEER1TS PMPI TIE U 285 (LU R PMPT B4k
CIER) DTy N—THhsb. MPIEBIEY « —o 2 VR
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mpirun — —
1
_—\_IMP| Send(<task2>, .|

== remote program. 2

79 J9INpayds |wAk

O
3
2
ZY)
3
0
=
22
g
g
L
g

<

invocation communication

MPI_Comm__spawn

remote
program3

remote
programé4
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Remote Program (n+1) processes

r —
& & 82 3 6
s = s s |2
< < =< > =
remote program?2
K °
<task2> = .
#pragma xmp loop on t(i) % MPI_Barreir
5 (USER_COMM_WORLD)
#a{agma xmp task on p(5) =
MPI_Barrier l l
<task3>
MPI Send(.... 3 B .
MPI Allreduce(.... £ £ PMPI_Barreir Y
- 28 (MPI_COMM_WORLD)

Apply the correctness check *only* within each task

B 7 MUSTIZ&% mSPDM 7025 I V7 EFNVDELEF = v 7 OWEHE. RXFET

M8 v—z7uo—HIEEEM
NP gAY

EPNTZBEIZOAELSEF = v 703 Tbh, BXF0 MPI BEBUZIZER S iz

#define MYX

#ifdef MYX
#define MPI Comm rank(comm, rank)\
PMPI Comm rank(comm, rank)

#define MPI Bcast(buf,
PMPI Bcast(buf,

comm)\
comm)

count, type, root,
count, type, root,

#define MPI Barrier(comm)\
PMPI Barrier(comm)
#endif // #ifdef MYX
B9 MUST Z&XZIENEF =y 72T LD~ o0

ELTEHIN, VYIRS UL IRETRICZI-YEED
B DB D - 2856121k, MPL 54 75 OBKT
B a—VERZOBBAMELL THAINS., 2—¥%
v —)VEFE L, PMPIBERORIBIZRA S D OMNE % 1T
5 MPIE#BEHSEHRL, kO MPI B BESHZ 5
ZXT, BETOT AN IR ETOIENTES.
MUST %* MPI B H %2 1 VX —t 7 N T 572012
WTW5 PunMPIL &, MPIBBOBEHRIC L ESRZ %
HWwTWw3, &oT, %i@hﬂﬂ%ﬁ@&éhﬂ%T@%
DI EL 72121%, MPI BBTIZ%4 < PMPI %«
PRHOWIEEWN. M7 hmbtio_,mwMD®U%—
[NASEZA N4
o I—HEHZRDRXAY
e OmniRPC-MPI 2 KL 72 & % HilHIER
Homb. AT, I FAYITY OmniRPC-MPI 2D
WT, M9IRT LI~ urE@EHEL, 7 ODMif/
REHZY 02222 T, BPEZEBEZESHBZ S,
7272 L, PMPI I W S N B HIEIERIC B W T
MPI.COMM_WORLD Z4 2 £ ABEEZHVT WS
B&E, MUST 702 A TR INDIFTH I NR W
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b, EHGEEWRTET, 7077408 FTNUBICED
ZeNTERLSH-TLED. HIZIEX, I7TTRUE
k212, VE-—bNTO ST LTREAIDKT ZHEE
2T 27201 THHZIToTWS., B 8ITRT &
51T, —PEHED XA NEICHFIET B8 TR -
MPI_Barrier(MPI_.COMM_WORLD) 1%, MUST (2 & 0 &
712 MPI_Barrier(USER_.COMM_WORLD) IZ & E #1b
Dn FavATEITINDS. UL, MUST @i o5t f4h
D HIHEI% T H 5 PMPI Barrier(MPI.COMM_WORLD)
I¥, PMPI_Barrier(MPI.COMM_WORLD) D £TH Y,
ARn+1 70 ARSEOH I R IFNER S RV, E
BZIE MUST 702 AUAD n T2 AD AN % E
795728, RAEPET LRV, 22T, RIEETI, VY
E— MBI LANEMTHAT NS OmniRPC-MPI @ 3
2= —REHIZERL, 22— MUST I & 2fi##T
%175 & ¥ USER.COMM_WORLD 2## L, 5T
2\ EI1E MPL.COMM_WORLD 2##325Z¢T, Z
OREZEEELZ. HbET, VE-bTBIF7LDV
U —XHIEE I N, USER.COMM_WORLD %7545 72
O EET MUST ® PaMPI DO Z 4 75 ) i Eh3) € —
[NA =27 NI /A& s

SPMD 2 A2 %2 &GHLVE— TR ILE, V=27
O—27Ya—72Y Y7 Iz OmniRPC-MPI Kb
DITIZEoTlEEIENS., VE—FTES T LDOREN
1& MPI_Comm_spawn BI#EA AW 54, mustrun I~ > R
IMEHTERW. Ko THDHIET, 2.2 TiBR7z mustrun
kO fibhd (1) 77V 7= a3 I MUST 2@ M7
570 a—REFEZTDIVNAI, (2) BEEBOH
E, BLOB)n+1 70 ATODYE—NTBT LD
EH, 2175MBEND L.

() IZ2WT, MUST &7 FV T —>a v a5 55
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Bearv A ANV TRENRZRLGAEZBEL T, %
DHA%EFFH AT a3 --must:mode prepare % AR L T
Wa:
mustrun --must:mode prepare
-np 4 application.exe

(2) oW TlE, BIEOEETEI—YRY=aT LT
fREY 5.

(3) IZDWTX, AiRD MPI B d PMPI fi~D~< >
ODEHEAVZEESRAIIBENT, MFOXSICESHZ
5

#define MPI_Comm_spawn(command, argv, maxprocs,\

info, root, comm, intercomm, array of errcodes)\
PMPI Comm_spawn(command, argv, maxprocs+1,\

info, root, comm, intercomm, array of errcodes)

AV YFND MUST IHE—~DO MPL 7 7)) r—< 3
VEMET 200V —VTHY, EFBRICHETEER
MUST_Output.html 2 H 59 %. LA L, mSPMD 71
JIIVIETNTE, FARICEBOYE—NTOs I A
NEGFIND., HHROTO T I LI UT, HU74LVK
o MUST 12 K 22 E1T U856, BT 2%
TURTud S AOROAVREEIN, IEF0FEESI
NTLES. £27T, AFMTIX, MUST_Output.html %
MUST_Output_ 7B+ Z ID.html {ZZFH L7z, yml i X A
VE AR S DRV A= RS - O 2

Task 1: Finished

Task 1: SUCCESS

component : testl (pid=17306)

time: Fri Jan 25 16:47:23 2019
(1548402443.012190)

start

DESIZFEEHKLTHD, MUST D& X227 L DX IE%
WRT 2D HRETH 5.

EDaA—FILUY RIS VX =T 2 AIDOVTIESHE
DB L UTHETS 5.

4. EBER

TR E LT, mSPMD YB2'J I V7 EFI)LCHH
IRV RT A A &#F4TL, MUST 2 @[T 5L &
LW e EDEERETREL 2 FEL .

KEETIE, PO~ LFa7 /) —K1 ./ —KEHWEZ:

Intel Xeon CUP E5-2680 v3 @ 2.5GHz (24 core)
DDR4-2133 Reg ECC (2GBx6)
RAZIE, £3aA7T1 70w A%2ET$T577 v+ MPI
EFILE L.

(© 2019 Information Processing Society of Japan

Vol.2019-HPC-168 No.6
2019/3/5

<?xml version="1.0"?>
<component type="impl" name="allreduce" abstract="allreduce">
<impl lang="XMP" nodes="CPU: (4)">
<header>
<! [CDATAL
#include<unistd.h> //sleep
11>
</header>
<source>
<! [CDATAL
int myrank, nprocs;
int i, n;
long buf[1], rbuf[1];

MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
MPI_Comm_size(MPI_COMM_WORLD, &nprocs);

for(i=0; i<100; i++){

MPI_Allreduce(buf, rbuf, 1, MPI_LONG, MPI_SUM, MPI_COMM WORLD);

usleep(100000);
}

1>
</source>
<footer />
</impl>
</component>

for(i=0; i<100; i++){
if(myrank==0)

MPI_Allreduce(buf, rbuf, 1, MPI_LONG, MPI_MAX, MPI_COMM WORLD);

else

MPI_Allreduce(buf, rbuf, 1, MPI_LONG, MPI_MIN, MPI_COMM WORLD);

usleep(100000);
}
for(i=0; i<100; i++){
if(myrank%2==0)
MPI_Send(buf, 1, MPI_LONG, dest, tag, MPI_COMM WORLD);
else

MPI Recv(buf, 1, MPI _LONG, src , tag, MPI_COMM WORLD, &stat);

usleep(100000);
if(myrank%2==0)

MPI Recv(buf, 1, MPI _LONG, src , tag, MPI_COMM WORLD, &stat);

else
MPI_Send(buf, 1, MPI_LONG, dest, tag, MPI_COMM WORLD);
usleep(100000);

}

for(i=0; i<100; i++){
if(myrank%2==0)
MPI_Send(buf, 1, MPI_LONG, dest, tag, MPI_COMM_WORLD);
else

MPI_Recv(buf, 1, MPI_FLOAT, src , tag, MPI_COMM_WORLD, &stat);

usleep(100000);
if(myrank%2==0)

MPI_Recv(buf, 1, MPI_LONG, src , tag, MPI_COMM WORLD, &stat);

else
MPI Send(buf, 1, MPI LONG, dest, tag, MPI COMM WORLD);
usleep(100000);

}

10 ERIZAVWSNZZ A7, E»s, allreduce (TJ7—722 L),
allreduce (L7 —& V), pingpong (L J —72 L), pingpong
(Z7—5Y). 48, allreduce (L7 —72L) BHMII—2
WRD AR 7=,

4.1 MPI#®YRY

allreduce & & U pingpong % #{ 0 Kd 2 FEHD X X 7 A3
ERIN., TNEFNDOHAET, MVE2ELI—-FNLEE
MWI—REHELZ. B 1012, EFRIZHWSNZX A
7%m9d. Lo, allreduce (7 —72 L), allreduce (T
Z7—®"Y), pingpong (L7 —7L) , pingpong (L7 —&
D) TH5B. 728, allreduce (L7 =7 L) PANE A —F )L
HDARUT. allreduce (ZF—dHH) TlX, 7BELZ0
A& E72 5 MPIL.Op %517 LT3, pingpong (L7 —
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K1 BRAZIZHT2ERITARMEE =7 —OWERN

MUST &9 MUST 7L
allreduce TI—HH | ®FKT - T5—DL K- weiE T
allreduce T —7 L 567 - TI7—DL K-} 56T
pingpong T7—» 1 BT - TI7—DLER—} 5T
pingpong TJ—72L 5T - TI—DLER—h 56T

MUST Output, starting date: Tue Jan 29 13:38:44 2019.

Rank(s) Message
] Error |Two collective calls that use an operation specified conflicting operations! This rank-:-

Details:
[ TR

References of a
Representative [representative process:
location:
call MPI_Allreduce |reference 1 rank 2:
(st occurrence) (call MPI_Allreduce (1st
loccurrence)

Message
Two collective calls that use an operation specified conflicting
operations! This rank uses the operation: MPI_MAX. The conflicting
call that was executed at reference 1 uses the operation: MPI_MIN.
(Information on communicator: MPI_COMM_WORLD)

Note that collective matching was disabled as a result,
collectives won't be analysed for their correctness or blocking
state anymore. You should solve this issue and rerun your
application with MUST.

0-3 | Warning |\'au requested 12 threads by OMP_NUM_THREADS but used MPI_Init to start your applicatio--
0-3 | Error [ Argument 1 (comm) is an unknown communicator where a valid communicator was expected.

11 Allreduce ® MPI_.Op A—HUZx9 % MUST DHIID A2
V—vvayh
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0.998 |I || || ||
0.996

pingpong 4x4 pingpong 10x2 allreduce 4x4 allreduce 10x2

® NoError-NoMust ® NoError-Must ™ Error-NoMust ™ Error-Must
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TEHEGEEADTIRTOLHEATTF = v 7 OFERD L K—
MEHIENDE., T =R RVEETHITI—LR—H)
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57V F A ANVTRONTBHEEINTWEINSTH 5.
1112, MPI_Allreduce (Z5+3 % MPI_.Op O AR —EH3
HoHED MUST O 12 mRd. MUST &2 HWRWE
&, ZORAZIIEERT T2 THEH, MUST 2#H
WAGHIZIE LTI —NEEH I LD ICRERT T 5.
UEDEX Sz, AROIRIZE > T, YAZX— - 70r3
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<?xml version="1.0"?>
<component type="impl" name="allreduce" abstract="allreduce">
<impl lang="XMP" nodes="CPU: (4)">
<source>
<! [CDATAL
int sum;
sum = 1;

#pragma xmp task on XMP default nodes(1)
{

#pragma xmp reduction (+:sum) on XMP default nodes(3)

11>
</source>
<footer />
</impl>
</component>

X 13 MiFiCHVWSNZZT—DHD XMP X2 A7

TUGE 0N ETRMZRT. BEFXZI -0k
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UL, BINEZ<E»TH5B. poigpong DT —A%H 5
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