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SMP [Symmetric Multiprocessing] — ., L
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DAT7ZEFH> TRILAT®RYEEZ7ZIEAL
ERLEHET 3FE.

UTDHEZRFD

> YI YT TFHRENES
> AR EHRETHEHITAEIDT I
ABENRET S \\
e HHEFATSIA7H) X8aT7EE M:}J_C%Eﬁ>

—DDTF7 TV r—ay j/

>

P: £a7 .
A} 20264E2H 1 H 6 -




=% : OpenMP[Z &K ASIMD7Z 7Y 45— 3 > DOEITH
Topavw > FTRAE. LULTOHEIOERIZCPUD FIFZEHIF3%IZAE - T

T CentO57 - root@CentO57: /home/data VT =
FHES) IVRO-IMO) 24U EN) ALT(H)
2 min, 9 users,

1 running, 526 zle

O 7 LAX—F

¥
HEAER TE
( I$omp parallel :
TS 2Ly R 2 — = | XLy FN print *, "dEFIMEER D
| I$omp end paral lel )

@N . V /AR 7”7
S %’;T print x "EH—AIEE 5
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MPI [Message Passing Interface]
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LHEETRT S L
jt 5” E-I_ﬁ ‘: j:s H' é MPI D)) %ﬁ 70 O 7\\ 5 _L\ 75\ 6 |=_| — D " CentOST - suppor@CentOSTi- VT

J7AUE REE BEO IWAO-LQ HUFIW  ALTH)

t LT 9 ‘— / =| 7 b\gﬁﬁ é;haé /r )( - ‘ —d_ 6:23:31 up U min, 3_lsers, ad a\.-'eage: 2.93, 1.29, 0.74
: 537 total, 9 running, 528 sleepinzg, 0 stopped, 0 zombie
:950.1Twus, 0.1sy, 0.0ni, 49.8 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
. o : em : 13182964+total, 12567025+f ree, 3345724 used, 2813668 buff/cache
a5 LA R — b Progre(l)m main KiB Swap: 0 total, 0 free, 0 used. 12787124+avail Mem
L sum=
v Doi = 1,1000 SHR S #CPU #MEM TIME+ COMMAND
o HE 2 = 3704 R 100.3 0.0 :26.14 prime_mpil0
PINIEE Tl sum +1 3996 R 100.0 0.0 13 prine_mpi10
¥ nddo 3848 R 100.0 0.0 .13 prime_mpi10
47 \ Stop 3708 R 100.0 0.0 .12 prime_mpil0
a7 T ] — ¥ E o= S 3844 R 100.0 0.0 .12 prime_mpil0
fFl o= =T 3700 R 100.0 0.0 .13 prime_mpil0
WacnTasr I ne LT 3843 R 100.0 0.0 .11 prime_moi10
—, 3708 R 100.0 0.0 .12 prime_mpil0
Z L H30]HEE 3132 support 20 452 193" S '3 0 0.0 2: 81 [mx-sery
W7 w77 L T7mr 741 T7ur 7 L2 el B A A A Hﬁ@é@ﬂ
Program mai
un-o Topa<w Y RTRZE. LT OB DHEIZCPU
sum =,sum +1 DR FAZEHIT100%RE T8 DEITINT LS4
End do - . :
Stop dee BB ony A B)LFR Program main Program main Program main
sum=0 sum=0 Smeo
1 Doi= 251,500 Do i = 501,750 Do i = 751,1000
{ - sum = sum + I sum = sum + I ST = @i 2 T
RO NE End do End do End do
i Stop Stop Stop
T mpirun -np 4 OIS LE  (MEEH)
TR I LMMEEB SN S,

eSS
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OpenMPIEF—2DTOT S LN AE) ZHBE L TEROULEZRBICETI HEHMATEHC,
AVEaA— AL REFKICENVTWASATAY S LIE—DTHY .. CPUDFIAZFEAB800%D#kI
100% A LDFIAEIZIGED, EELEZHOEAL Y FH, FCOPUD a7 > TEILNVTLVS,

BZEALY FIFATYZRBIZZI9EALTWSDTHFIEEZEITHADMNHLLMEY T,

7077 LAZ—F

print * "EBE—AEER5S"

\

I$omp parallel l

- - - |
|

I$omp end parallel /l

print x, "EH—ALIEBEH"
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B Ak ;

CPU(=|=5&&ME§§;) | Topav U FTRZE. UTDHIDFERIZCPUD FIAZERA3%Z7E > T
(LEE

;‘=EU (I E'I'“"*%) d I
— T (CentO57 - rn:-n:-t@CentDS?Hhc-mefdataW —
TP EBEE FES JIVEO-IAOY avESwW ATFH)

top - 168:36:53 up 2323 min, 3 users, |oad averase: 5,44, .35
Tasks: 927 total, 1 running, 526 sleeping, =t opped, U zombie
Wpuls): 99,7 us, 0.1 0.0 ni, 40.2 id, 0.0 wa, 0.04i, 0.0 =i, U ﬂ =t

KiB Mem : 13182964+t ot 12565518+ rec, 3347164 used, 2827300 buff/cache
.,

KiB Swap: 0 tota 0 free, 0 used. A2786878+a3vai | Hcm
PID USER FE: RES SHE = BCEU EMEM TIME+ COMMARD
13421 ‘Hrrnr+ 2000 “?H?ﬁ 1120 00 5 ¥e3.e 0.0 Z2:47.71 prime_omp
31q? 2000 469920 4556 1892 5 #7000 2:23.97 |mx-serv
& ! YHYE -1| 20 (] ﬁ?]_ _4 FI91EE 0 17068 = 0.4 1.k 0:16.63 mvsqgld
|%13214 root 20 0 162020 2712 196 R 0.3 0.0 0:01.42 top




A H|TEIT LGS
$ export set OMP_NUM_THREADS=4
$ . /test

PRIME_NUMBER_OPENMP
FORTRAN90O/OpenMP version

Number of processors available =
Number of threads =
BE—ANIEER 5
it 51| 028 ER 5
it 51 AL 38 ER 4
it 51 AL 38 ER 4
@ S 51| A0 FER & 43
- E—EEy

-

Aa s . s e e

4
4

W H| TEITLI-EE
$ export set OMP_NUM_THREADS=2
$ . /test

PRIME_NUMBER_OPENMP
FORTRAN90/OpenMP version

Number of processors availlable = 4
Number of threads = 2

B —AERE 5>
ifi 1) LR ER 43
it 1) AL IR E 43 } i 51| A 2R
B —AEREL 5>




OpenMPD R4 > kI

OpenMPZH)j 2> § 72 D ICHRIKIBLE R T4 77V

OpenMPZ A3 2 251CiE, 3

use omp_lib
ZHEH L CHE LR OpenMPO Y 7 v —F7 4 VR Z B2 K5I L3, 24id  Forran90LARE T,
Z L R D Version Tl  include ‘omp_lib.h’ TEREZIT-oTEHEH T L 7=,

!$omp parallel <—— WHXEZERTS
<——— BT oDdoX%WHNETT 2 & 5 iR
A5 N Ctotal Z fEA i< HB# L THREICHME

!$omp do reduction ( + : total )

doi=1,n
total = total + 1
EE— end do
- L lomp end do <—— WHlDOdo X DERI& % IR
!$omp end parallel <—— WHIREOBRKEZIER

& 7
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{ Ea—2ICoa3 R INSA A—ITY,
O E e
‘ Do i =1,1000
sum = sum + |
TR AN Fl—Day e a—XT

WAac o 7a 7o nE LT
i T L AATHE

Program main

sum=0 - ‘ ’ ‘
Do i = 1,250 WMo w77 L 7 v 7 A1 S A= 7 VN — e | 7O T3
sum = sum + | —

mpirun -np 4 OS5 L%E (AEIZH])
T7a9 S LAMEREI SN S,

End do
Stop

- Program main Program main Program main
- A .
ﬁ"lil % 0—) = %‘mfﬁ sum=0 sum=0 sum=0
Doi = 251,500 Doi = 501,750 Doi =751,1000
sum = sum + | sum = sum + I sum = sum + |
End do End do End do
Stop Stop Stop
R )%
e
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TR DEED
Topa~w >

T CentO57 - support@CentO57:~ VT

0.0 ni. 49.8 id.

j!1256?025++r~~

3704 R 100.3
3996 R 100.0
3848 R 100.0
3708 R 100.0
3644 R 100.0
3700 R 100.0
3648 R 100.0
3708 R 1UU 0

0.
0.
0.
0.
0.
0.
0.
0.0

) EEEEQEEE

FTRAE. ULTOHIOFIZCPUD FIRZERA00

981366844

1278774 vai | Hom

0:26.14 prime_meil0
0:26.13 prime_mpeil0
0:26.13 prime_mpil0
0:26.12 prime_mpil10
0:26.12 prime_mpil0
0:26.13 prime_mei10
0:26.11 prime_meil0

i TIME+ COMMAND
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OpenMPI DR A > k&

| Initialize MPI.
!

call MPI_Init ( ierr ) <—— HENE, BHICHITFRATES

Get this process' s ID.
L—— TORRIZHITONZEEDES (SV9)EMR/TH
CCTIlk WId &¢LTWET, O0HDRICHEYET,
call MPI_Comm_rank ( MPI_COMM_WORLD, MyId, ierr )

Find out how many processes are available.
! < 2TOTOERABEMELET ., process HEZY
call MPI_Comm_size ( MPI_COMM_WORLD, process , ierr )

ZCTEESHENERTHAL,

Terminate MPI.

' call MPI Finalize ( ierr ) <—— BRLE, RRICHTEATEL b,

L A & 20264E2H 1 H 20 2. ‘



p;rogram main 1 ~100FE TOME T

use mpi
|
I Initialize MPI.
!
call MPI_Init ( ierr ) <—— #HALNE, BRICHITHATHEL

! L<—— TRERIZHITONZIEEDES (S V9)EMR/TS
! CCTIE Myld ELTWFET, ONFRIZHYFET,
call MPI_Comm_rank ( MPI_COMM_WORLD, Myld, ierr )

call MPI_Comm_size ( MPI_COMM_WORLD, process , ierr )<—— 2TO7AtX#ZIE
if (Myld == 0 ) then total = 0
write (%, "(a)’ ) ' An MPI example program’ step = 100/process
end if istart= MyID * step + 1
iend = istart + step - 1

C CTEEASHBELENRTONS,

> do i = istart , iend
total = total + i .

s |: . end do




MyID = ', Myld 7 j U l7-_:/ = >o)%ﬁﬁ5£

print *, 'Proc = ', process , ’ _
print * 'Total No = ', total, istart, iend total = 0
step = 100/process
call MPI_Reduce ( total, sumall, 1, MPI_INTEGER, MPI_SUM, 0, & istart= MyID * step + 1
MPI_COMM_WORLD, ierr ) lend = istart + step - 1

I Terminate.

TS T ? fen, do i = fistart’, ‘iend
write ( * ' (a)’ ) ' Normal end of execution.’ total = total + i
write ( * ' (a, i20)" )’ Summation is :', sumall end do
write (% "(a)" ) '’

$ mpif90 —o sum_mpi100 sum_mpi100. f90
CALL system_clock (t2, t_rate, t_max) suppor t@HPG4 :~/CAE/Sum_mpi
iT (t2 <t1) then $ mpirun —np 4 . /sum_mpi100
diff = (t.max - t1) + t2 + 1
else FORTRAN9O/MPI version
diff = t2 - t1 A .
endi f n MPI example program to print Message
WRITE (6,*) 'Time of operation was ', diff/dble(t_rate) Process Number = 4
end if Proc = 4 WD = 0
I Terminate MPI. Total No = Y™ 305 1 25
call MPI_Finalize ( ierr ) kroc = 4 WIbe 1 26 50
stop EE%gI:No - j xy;g@s 2 51 75
end Total No = Y9200 76 100

Normal end of execution.
ky__ﬂ Summation is : 5050

3 Time of operation was 1.0110973000000001E-002 sec
& 20264£2H 1 H 22 a_ A
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1. Fortran
B OO HIBEMHEAZESE, SHEEBTHEATVVEVELSTHD, HEEEH
Bt MY AN THEIE,

2. G, G++
OSEHRZFICHEHON A EHELEFE. HiTstE TlEFortranicbH Y EHN B LK S5I127%
3. CHiEA TSy ML

3. Python
ABIRECEHONIEETSA TS UMNEE. WEHEIZS 1 TS Y (numpy) HAERE.
MPIIZS 4 TS5 1) (mpidpy) £E3 3, PythonldA+ T x4 FigM,
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HSRARRAEHLSYHYFRavEa—TFa42Y
V59 FKEF, aYEaAa—TF1o VI —EXZSA 82—y MERTY—ERX
iR LET,

Y—EREHEY—N— T—ER—RY—N— 7TV Tr—ar¥—n—,
A=Y, Ry NI=OGERBYZFETS,

57 FOHRTHPCY 5 FERBRBTERELGHEY—EXET53 62—
SORETHY . EXHLBERFIAVILIADYSAIDEHIZGEYETS,

REGEWVIA VDTS RAEELEHEERLADLMY ZWTT A, AWSOAzured &
SIERBELY) 59 FTIIHEERMHY I G-THYET., (BREX
CPU@HI&& /).l’fj <y hJ— 7%)

FOCUSR /N > TIIHPCIZH{E L TULWA B ED ., BT EZEIRITIFEEICHMY 5H <
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20064E[=Amazon EC2& WS RiEH—/\—&Amazon S3EWVWSEERX FL—DDHY—
EXTI959 FH—EXR%RHB. WEFFEEICZLDH—ERZR#ELTLVS, HPC
DHEFTHES &35 EMmazon EC2 R T AWS ParallelCluster 2% Y ET,

» 6P (F—JI U939k T3y bhiKR—L4L)

20084E(= Google App Engineb WS 77— a3 VDETEREZIREFIBLI-D

NEANDY—E X, HPCHEH TIE Compute EngineZffE > TOSHA X F—ILH B

HPCOR T LZEBETE S, MELHAIXLUTOURLIZHY, OSLRILOEBZMS T
| WS hEEL LY, M
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21— RELE 150 17~20/— R 40/
F< 25/ (GPURH) 1.)—RBLE 400 21— RBLE 35/
1~4 ) — R 60/ 1md ) — R 320M
5~8_J/—RK 558 5~8./—RK 288MH
o 9~12 ) — K 509 B 9~12J— 256
HZ A5 ST A7 A (32T07VM)
13~16_/—RK 45M 13~16/—K 224MH
17~20) — R 40 17~20) — R 192
21— RILF 35M 21— RBLE 160/ -

_

20264£2H 1 H 29


https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html
https://www.j-focus.or.jp/focus/fee.html

VAT LE

fLATL/ — FikhE

A€
J—E#| KRFCPU. AR | aATR ‘;'_f;f
[GB]
Intel Xeon E5-2698v4
60 (2.26Hz) X234 40 | 128(3.2)
o Intel Xeon E5-2698v4
FoZF L (2.2GHz) X 25 40 | 128(3.2)
2
NVIDIA Tesla P100/PClI _ 16 —
X 1E
L Intel Xeon D-1541
HY 2T L 136 | ) 16Hy) x 12 8 64 (8)
Intel Xeon Platinum 112 1024
M 25 A 1 8480+(2GHz) X 25 (9.1)
MN-Core 2 X 8£ - -(=)
AMD EPYC4
9354P(3.25GHz) X 1& 32| 38412)
N X7 L 2
NVIDIA H100 NVL 94GiB
= | oo
X 1E
AMD EPYC 7713P
1 (26Hz) X 15 64 | 512(8)
QY AT L4 AMD EPYC 7543
1 (2.8GHz) x2& 64 212 (8)
NVIDIA A100 x2& - 160 —
AMD EPYC 7543P
RY 2T L 10 | 8cH) X 1% 32 | 256(8)
o AMD EPYC 9654
ST RF L 32| QaGHY) X 28 192 | 768()

> AT LBER

1VF—xyk
1Gbps (#a)
{‘ 1Gbps (<
T pS (RAPITA—R)
-
HBE  amasmetyrs
FOCUSAILTFZY

B{LPHER SRENFHRET—

(R-CCS)

|| 400Gbps

| 400GBASE SW

T

|

Fukzb/va7 | | | 2uRRN /YT
WREWS | EEAWS
F— SRR f PSR
WSx 2 H WSx 2
FORRRAVE | PUERARAV
AE : BE
PORARA >V NE

UTM/Firewall
SSL-VPNEE

L3
AAIUF

JATLE2EFEE

SRRt AE : 653 TFLOPS
IRARCPUD#H 1 422 TFLOPS
AEUEE : 547TB
ARL—YER : 77578

(=12 70 S A VAR
BEF—-IEEY—ER

FYATA
62/—K(352/—FGPU#K)
VIATh
2/—F
HPCIZURAM AT
1/—F

— InfiniBand
I FDR
56Gbps

P {8

ZOYhIVRY—/ EE

B =H
Fat Thin AERDU W74
Intel Xeoniz# Ralal Intel Xeon#: Fed HEZI\_I’_J g0 =
AT InfiniBand XI5
, EDR YAFA

EPYC B pPs

EPYC278M 2180 -— oy
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A

print *, “E—AEERSY

I$omp parallel | ForkRsta
print * "I 5| 4ALIEER 5"

I$omp end paral lel | JoinESsa

i
=
5

print *, “B— LI

$ gfortran -o test —fopenmp Check openMP. f90

pA=E A NN

ALY 0D




A H|TEIT LGS
$ export set OMP_NUM_THREADS=4
$ . /test

PRIME_NUMBER_OPENMP
FORTRAN90O/OpenMP version

Number of processors available =
Number of threads =
BE—ANIEER 5
it 51| 028 ER 5
it 51 AL 38 ER 4
it 51 AL 38 ER 4
@ S 51| A0 FER & 43
- E—EEy

-

R R S REIr=

4
4

W H| TEITLI-EE
$ export set OMP_NUM_THREADS=2
$ . /test

PRIME_NUMBER_OPENMP
FORTRAN90/OpenMP version

Number of processors availlable = 4
Number of threads = 2

B —AERE 5>
ifi 1) LR ER 43
it 1) AL IR E 43 } i 51| A 2R
B —AEREL 5>




B -

n =12
total = 0

I$omp parallel A 51| &R
I$omp do reduction ( + : total ) —
do i=1,n
total = total + |
write(6,*) “Loop num: “, i, “total : “, total, “Thread N: ”, omp_get thread num() L_
end do
$omp end do
I$omp end parallel

aAIINLILSY) D

$ gfortran —o sum —fopenmp sum_openMP. f90




Reduction DfELVAE?

Reductionld3isE LF-Z#MMNERAL Y FTRIRICAHAE SNFEFT I, TNETNDEE
SNT-LDONEEFZFE > THRBHICNIEBEZINET , ZEDFTFETIT /.
B FOEKMAHHELSTY,

LTOEBESIEAZIZFHESINT- total DEDEM (+) NIEFIMEART L1
HIC2TEZRB L -total E L TREAFET,

I$omp parallel
I$omp do reduction ( + : total )

doi=1,n
total = total + 1
end do

lomp end do <—— W DdoXEDBRI&E &R
@; '$omp end parallel <—— WIIXFEHDOHEKZIER

.
» g
3
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i 5| TEITLI-5E Totallk. 0:6 + 1:15 + 2:24 + 3:33 T 78 |IC

Number of processors available = 4 Y, ELWM~120ERZRLET,

Number of threads = 4

Loop num: 1 total : 1 Thread N: 0 }-‘ ZLwv KO

Loop num: 4 total : 4 Thread N: 1 ]

Loop num: b total : 9 Thread N: 1 = 2w E 1

Loop num: 6 total : 15 Thread N: 1

Loop num: 10 total : 10 Thread N: 3

Loop num: 11 total : 21 Thread N: 3 — ALY F2

Loop num: 12 total : 33 Thread N: 3 —

Loop num: 2 total : 3 Thread N: 0

Loop num: 3 total 6 Thread N: 0 } ALy FO

Loop num: ] total : ] Thread N: 2 T

W un: 8 total 15 Thread N: 2 HzLwrs o

num: 9 total 24 Thread N: 2

20264E2H 1 H 36 % A
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Initialize MPI.

call MPI_Init ( ierr ) <—— HIERE, RAICHTRATEL

Get this process’s ID.
L—— TRERRIZHITONZIEHEDES (SV9)EMETS
ZCTlk WId &¢LTWET, OARIZHEYZET,
call MPI_Comm_rank ( MPI_COMM_WORLD, MyId, ierr )

Find out how many processes are available.
< 2THOTOABEMELET, process HEY
call MPI_Comm_size ( MPI_COMM_WORLD, process , ierr )

Terminate MPI. —

call MPI Finalize ( ierr ) <—— ERLE, RRICHITRATEL .

u I 202642 H 1 B 38 h ‘



—tle . t
|{|)rogram main FJIWLL Ez_lnlzéj\

use mpi

IMPLICIT REAL*8 (A-H, 0-2)
INTEGER*8 i, n, ns, nn, istart, iend, t1, t2, t rate, t max, diff
integer*4 totalProc, useProc, p, ierr

TODEAE / WwlizLatmuEross A

I Initialize MPI.

! o use mpi

! call MPI_Init ( ierr ) MWPIS 4 TS DIEE

; Get this process s ID. call MPI Init ( ierr )

| call MPI_Comm_rank ( MPI_COMM_WORLD, id, ierr ) MPIF| R D« H1E

| Find out how many processes are available. call MPI _Comm_rank ( MPI_COMM_WORLD, id, ierr )

! WIRT®OidZET. O0HhoiIeED

call MPI_Comm_size ( MPI_COMM_WORLD, p, ierr )

' (id=0) th call MPI_Comm_size ( MPI_COMM_WORLD, p, ierr )
| ! ! en MPID M FIZDERIF.  ph I FIEL
CALL system_clock (t1)

write (% ' (a)’ )
—_— write ( %, "(a)’ ) 'Pai_Calculation_with_MPI’

write (%, "(a)’ ) ' FORTRAN9O/MPI version’
& m:%g E : Egs ,i8§’,)7’ The number of processes is ', p <~ -y
‘ end if

L L l 20264£2 H 1 39 a ‘



B E LI ER S
h = 2000000 .
n = n¥20000 A00(EE DR L ZFI8TE

istart = idx(n/p) + 1
iend = istart + n/p

pai = 0.0d+0
do i = istart, iend _ | | o
Y oW =2 % (D + 1 EALFIEH B % istart.  iendTHEELTHEET 3
if (mod(i,2) .eq. 0) then
e|::p1 = 1. 0d+0 call MPI_Reduce ( pai, pai_reduce, 1,
xupl = 1.0d+0 STELER%E pai IZEL. 5290T
end if TDR/RZEHLFT 5,
cal = xupl / xlow
pai = pai + cal * 4.0d+0
end do

call MPI_Reduce ( pai, pai_reduce, 1, MPI_DOUBLE_PRECISION, MPI_SUM, 0, &
MPI_COMM_WORLD, ierr )




I

®ALIEER 7Y

if (id==0) then S 40 (H70tR) TRERREZ
WRITE(6,%) 'n=",n,’, pi=',pai REOTHIT
CALL system_clock (t2, t_rate, t_max)
if (t2 < t1) then
diff = (t_max - t1) + t2 + 1
else
diff = t2 - t1
endif
WRITE(6, %) 'Time of operation was ', diff/dble(t_rate) , ' sec’
end if

| Terminate MPI.

call MPI Finalize ( ierr )




[0SH 5 DFEEER

Windows CiFIETENEFH ZHER T H2DIEE L LV TLinux (Cent0S) MDTopa~ Y

FZEWL, LinkTYRATLDEESZHRLEL=, TopavY Y FOFERER S &
EELELFIBTHNTWSDAHY FT, Taeld4Ls, 245 ZEE LS
BDTopaT Y FDOFERTY,

T 192.168.10.85 - support@vsv100:~ VT

8:7 up 30 min, 2 users, load average: 1.82, 0.49, 0.17
X 329 total, 6 running, 323 sleeping, st . 0 zombie
) 24.4 us,
: 128545 .0
30517.0

1.8 sy, 0.0ni, 73.8 id, 0.0 wa, 0.1 hi, 0.0si, 0.0st
total, 126777.5 free, 1018.3 used, 749 .1 huff*|1|P@
total, 30517.0 free, 0.0 used. 126640.9 avail|l Mem

PR NI WIRT RES

support 0 1462064 38224 21504 R/ 10 ) 0:03.13 python
support 0 1462064 40232 21472 R 10 ; 0:03.1Z python
support 0 1462064 40140 21376 R 10 0:03.12 python
Support 0 1462064 40080 21320 R\10 0:03.12\python
=l \__/

I74UF) |EE BHES) IU/FO-LO0) H1YEIW) ALTH)

8:22:41 up 31 min, 2 users, load average: 1.16, 0.60, 0.23

A ,‘."i ir BDJ
N

327 total, 4 running, 323 sleeping, stoppec 0 zombie
) 12,5 us, 0.0 sy, 0.0ni, 87.5 id, 0.0 wa, U 0 hi, U U ‘| U U st
- 128545 .0 total, 126818.4 free, 977 .4 used, 749 .1
30517.0 total, 30517.0 free, .0 usec 126881-9 av 1|| me
k- PID USER PR NI VIRT RES 5 S/ %C
g 3509 support 20 0 716532 38028 2]3?8 R 99.7 ) 0:06.93 python
%EE 3510 support 20 0 716532 38024 21376 R\ 99.7 : U 8 93 python

-
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slurm

Slurm (Simple Linux Utility for Resource Management) [&. Linux® & UUnix
ZOA—RILDE=HODIY)—THA—ToY—RGEVITRAYV1—5—T7, it
RPpODZLDRAR—/N\—aVE1—42—PaYVEa1— 43—V SXREATHEAIATL
B, SlurmlI3ODFELGHEZIREL TULET,

1. 1 E%EF951—HFIzwLlTYY—R (AYEa—4—/—FK) A~
B - EHEb G 7 O X ZE Y BT HHEE,

2. AYVHToN/—FOKRELTODa TOMIE. EfT. E=21U 2T (MPI
BREDUF O aTTEILERTND) Z1T5HEE

. FRIPDTITDX21—%2EEHITHI LT, UY—RAANDHRAEERRT HHHE,

SlurmiE. TOPS00D#I60ND R —/A—aA VE1—4—TD—/B—FIR—Tv—
ELTERAShTWET,

g
= o S .
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SlurmDiERK
SlurmDERKIZLITORRICHE>THY ET,

FLHEEEEITS L.
> EHHY—/\— (slurmctld)
A—H—DP 3 TE2ITMY, EITY—/N\— slurmd [CEFTZEERLET,
> R21TH—/3\— (slurmd)
EEBY—N\—DEREZTTA—DO a3 T#ETLET,
> T—3 R—ZXH—/\—(s|urmdbd)
ETEHE., 1 —EREFEOEBEHREZEFELET,

MEKICHEYET, £-EfEEELIFS-HIBackUpY—/A\—ZELVT, Primary
g 'z-;/ \‘;;E%b‘“ﬁfi L7=35&. BackUp—/\—HREZSIZM K SITT S
T |
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a—Y, EHEFa~< v F

- ————————

slurmctld
(backup)

~ e e e e, ... —m—m——————

slurmctld

(primary)




slurmDEZaAT KR -ATay
> sbatch  [OPTIONS...] executable [args...]
-b —begin=<time>  fl: 18:00:07
BELE-RRIZ a3 TzesHT 5.
—begin=16:00
——begin=now+1hour
—begin=now+60  (seconds by default)
—begin=2010-01-20T12:34:00
-d ——dependency=<state: jobid>
BELESaINBELE-REICHRSFETOa J2EHIE5,
after:job_id[:jobid...]
afterany: job_id[:jobid...]
afternotok: job_id[: jobid...]
afterok: job_id[: jobid...]
-e —error=<filename>
I53—AvtE—CFHANTEHET77MILVADIEE
e -D, ——chdir=<directory> > -
[ EET1 LY FUDIEE




-J —job—name=<name>
UaJANDIEE
—mem=<MB>
/J—FAYDEIBETHAEVE
—mem—per—cpu=<MB>
BB THCPUHT-YDAEE
—-N<minodes [-maxnodes]>

SaJIcEuTE/ — KH -0 —output=<name)>

-n, —ntasks=<number> CaTDBEBHET7FAILE
BT3RO -p —partition=<names>

-w, ——nodel i st=<naes> Oa3JERFTEN—T4av(Fa )4
SaTEBYLTEHRRA LA -t —time=<time)

SEATHRF D FEB R O HIR. B A% 5

20264£2H 1 H 48
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filename pattern

%% The character “%”.
%J jobid. stepid of the running job. (e.g. “128.07)
%] jobid of the running job.

%N short hostname.
%n Node identifier relative to current job
(e.g. “0” is the first node of the running job)
%u User name.
%x Job name.

%t task BIF.

sample
job%d. out job128. 0. out
job%4j. out job0128. out MO aIBBEERTR

job%j—%2t. out job128-00.out, job128-01.out, ...

-
2,




Slum LR YT RDY2TIL

$ cat pai_calc_mpi.sh
#!/bin/sh

#SBATCH -J pai_calc

#SBATCH -o output_pai%j. log
#SBATCH —e errors_pai%j. log
#SBATCH -n 4

#SBATCH —p batch

mpifort —o pai_MPI pai_MPI. 90
date
mpirun -np 4 . /pai_MPI

202642 H 1 B 50 »)\ S
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