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OCTOPUS

2017512 AEAFA
BRDERLGDAEED/—FTERSINTNS

CPU/—F GPU/—F Xeon Phi/—F

128

1.996 23.196 8.192
TFLOPS TFLops | 2062 TFLOPS| ¢ opg

192GB 192GB 192GB 6TB
236/—k 37/—Fk 44 /)—k 2/—F

&551319/—F 1.463PFLOPS




SQUID

2021455 A :EH A
BRDERLGDIEED/—FTERSIN TS

VH:64

VE:10

5.837 161.837 24.56
TFLOPS TFLOPS TFLOPS

VH:128GB
. _ 42/—K 36/—K
1520/=F | 5GpU 1 /—K)| (BVE//—F)

&511,598/—F 16.519PFLOPS
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VAT LERE

USER a =
LJL s&lib OCTOPUS
| e /\ Supercomputer
Internet Login & Front End Nodes N @ Network

ONION

G >

4 [E(ZSQUID. OCTOPUSDENAEMBALET
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AT ILAND LS

742 ZSSH (Secure Shell) #x
Win: a<>R7O> 7k, TeraTerm?sE Mac: 3—3FJL

Rt stld ocToPUS :octopus.hpc.cmc.osaka-u.ac.jp
SQUID :squidhpc.hpc.cmc.osaka-u.ac.jp

1—H— AV IURIRRE

an e Dummm) £

EHaY B ssh 7hH 2 k& @squidhpe.hpc.cmc.osaka-u.ac.jp



>&uib .
" SQUIDADRYT A

SQUIDIFZ ZEEREFREETHORI AU EIGYET

OCTOPUSEE 7Y NLETY
w — BB ADIER(X <7 or PC)

LOGIN
username




*&lib

SQUIDD #

— -EX B% EIL.\

slE FA OD i >R

S =EETOV.& el Wr D ATAV =ML
“ERFEFREEADImREL THELTI=EY

OS TI)r—ay Aot

Android Google Authenticator Google Play Store
i0S Microsoft Authenticator Apple App Store
Windows WinAuth Github

macOS Step Two Apple App Store

CODE
12345


https://play.google.com/store/apps/details?id=com.google.android.apps.authenticator2&hl=ja&gl=US
https://apps.apple.com/jp/app/google-authenticator/id388497605
https://winauth.github.io/winauth/download.html
https://apps.apple.com/jp/app/step-two/id1448916662?mt=12

>&uib .
" SQUIDADRYT A

SQUIDIZEIHTAT A9 AEQRIA—KMBRREINFET,
QRO—FKFZ7 7)) CimA AL CE T2 BRI EFENTTLET

Initiallize google-authenticator

SQUID(k6a001@squidhpc1) Warning: pasting the following URL info your browser exposes
123 456 (7]

the OTP secret to Google:

. https://lwww.google.com/chart?chs=200*200&chld=M|0&cht=q
"r&otpauth://totp/usem @squidhpc.hpc.cmc.osaka-

u.ac.]b%BFsecret%SDDXXXXXXXXCLI%26issuer%3Dsquidh
aka-u.ac.jp

S

*
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Your new secret key is: XXXXXXXXXXX

Enter code from app (-1 to skip): -1
Code confirmation skipped
Your emergency scratch codes are:
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05 LDO1ER

STERERIRAT SO . TIT TATSLZEE
BRI DLENDYFET

At A —DFEMTERRRELEETEE
Fortran§§&. CEE. C++E5E
Python, R, Julia, etc...

7073 LOEZEAH IONTIE

BEALFEEA




mMIAC GV

JOJSLEMEmMMAETTESLRALIC
I H_ &

edit Header file Library
T (*.h) (*.a, ™.s0, etc)

Source mde Object module executable module
(“c or “f90 (*.0) (a.out)




*&lib

SQUID®D A

BRIGEE
(OCTOPUSTIEFE)
FIAY 5/ —RRICIE L TRERENBE
ES1—LERHAL LT IERED ARE

T o <t

BaseCPU/2022 | BaseGPU/2022 | BaseVEC/2022

AR LACPU/ —RERBT 355
$ module load BaseCPU/2022



AN ILD AL

VN ILETOEDa< R (SQUID)
FortranE i3 C++EEE

Intela> /(5 _ _ |
GREACPU/—FRIT) ifort IcC icpc
NVIDIA HPC SDK

(GPU/—FRAIH) nvfortran nve nvc++
NECO /85

(XY IL/—F A ) nfort nce nc++

a2 RESLACPU/—RAMFortran a9 5 A

$ ifort program.f
—>RITHRKT7A)LTa.out 1 HVE ik




ANV T3y

AVINAIVEFIZA T aVvEHEET HIET
FRRIGHEEEZTER T S ENAIRE
$ ifort program.f

ATarn—4l
-0 [filename] : EfTHADI7MILBEIETE
WEELGWLEE I Ta.out 1AV A
-parallel : MF{LA T3>
WAL EZERT 556 E
-O...: #EleA T3y
REIEDLANILIETE




TE1(QA/NAJL)

1. 7A595L0HE(@E—)
SQUIDDO S E
$ cp /system/lecture/nyumon/sample.f “/

OCTOPUSOIEE
$ cp /octfs/apl/kosyu/nyumon/sample.f ~/

2. NMHACPU/—FDRIZERTEZHAIAH XOCTOPUSTIZFE
$ module load BaseCPU/2022

3. sample.f #;AFACPU/—FRIZa /A
$ ifort sample.f

KX F AN [Tab]F—TOMTHEEEZ FRLTZEW
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AT EROFAAE

SR (AU259T747FR)

AR RFEFBELTCOYEA—RIZEEGSL U7
LA LTUIBEEST

IRELLTFETERMN

— AR (/N F R )
AVEA—RZFEHTUEEFGSL. ET

mehihHnld. WE(MT 7R LTHOK
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JREIELTHRIRAARTA]

A—/N\—AVE1—3TIIERAFEFEF A,
LS55 8 R DREBE (A 250 T4 FR) ZHY

JAVRIVNIGER TCHDETEETLEL

AEARICI— 150 | TH B




WMIBZETO3T R TR IZEE

AT RDVTHIEDE, FIERANEERTT

FTR#MNEERE

SQUIDGa.out&lyd

70455 LEETFLEL 1T

TaTRY) T EERR

@ —

a—H—

@
A

CaTD/AN
BhhlE
Og 7oL THLLY

BTRE. ETHEENID7SMILH IEINS



3T 21Tk

AT RI)TEDER
1)y — X OIRIEERTE - #PBSHSIREANQSA T ay
HEHIEAIEAINEOSER T )LRY) TR

R TEDHI

Ay JY—R, BRREDIEE
#PBS -q SQUID

#PBS -1 elapstim_req=1:00:00
#PBS --group=G12345

module load BaseCPU/2022

d $PBS_O_WORKDIR




A7>3a> A
#PBS -q 3T VSARIEEL. HEICERTIHERPCPUY - EIBETS
#PBS -I ERY3&RME

elapstim_req : <37 OfFiBI5RHE
memsz_job : 1. —RHBIEDDAEVUE
cpunum_job : 1/ —R¥EODI77%

gpunum_job : 1./ — RZHZDDGPU GPU/—F T
#PBS --venode |1/ — R& =D DVEEL XYL/ —R ChE
#PBS --group |JIL—TDIETE %SQUIDTIAZA
#PBS -m STEOUURIRRE(CEENEE E EEA—)LBHZITD

a . TITHEBRTLEESE

b : aTdMmiLiceEsE

e : aTMETULIZESE

#PBS -M A—)LDBHT 7 RLAZIEET D

#PBS -v RIRZENDIETE (export TIFIRK CEBZED T EZIER T D)




Sheet1

		オプション		説明 セツメイ

		#PBS -q		ジョブクラスを指定し、計算に使用する計算機やリソースを指定する シテイケイサンシヨウケイサンキシテイ

		#PBS -l		使用する資源値 シヨウシゲンアタイ

				elapstim_req ： ジョブの経過時間

				memsz_job ： 1ノードあたりのメモリ量

				cpunum_job  :  1ノード当たりのコア数

				gpunum_job ： 1ノード当たりのGPU数 アスウ

		#PBS --venode		1ノードあたりのVE数 スウ

		#PBS --group		グループの指定 シテイ

		#PBS -m		計算の処理状態に変化が起きたときメール通知を行う ケイサンショリヘンカオツウチオコナ

				a ： ジョブが異常終了したとき

				b ： ジョブが開始したとき カイシ

				e ： ジョブが終了したとき シュウリョウ

		#PBS -M		メールの通知先アドレスを指定する ツウチサキシテイ

		#PBS -v		環境変数の指定(exportではなくこちらを使うことを推奨する) カンキョウヘンスウシテイツカスイショウ






$3745Z(0OCTOPUS)

ERTIEER. VY—RITPIaTISRATIEE
NQSIIA T a2 T#PBS -q D&k 1+ Tk

e FIFTIA | FIATE | SR

MNHACPU/ — F 12005 3,072Core 128/ — K

OCTORUS i IAT (24Corex128/—F)

L . 2,048Core — R
L ) Xeon Phi/ — F| 12005E | A ety | 327~ F

KEBSELE - 256Core e

OCTMEM = s TN L2065 | oacorexas—ty | 27 7 F
MNACPU/ — F N 24Core R
GPU/ " - e | 7




237975 X(SQUID)

FERITITEH. )Y—RIFPITIUSATIEE
NQSIIA T3 #PBS -q D& IZ#klT TEoa

oy, | FIREIEE | FAWEE | RAEFA

+ 38,912Core R
24 (76Corex512/—F) 12/ —F

~ + 38,912Core — K | =ELE
SQUID-H 2455 (76Carer512/—15) 512/ — K | &EELE

_ 38Core e R+
SQUID-S 241K ] 6caren0ss—t) | L7 N A ]
PN 152Core R
> ecorera/ ™ T




ST EHICETSEHNE DR

T7A4ILROTALOMN) DEIT1E{EZFEE R
SRR AEITTIILRSY TR

FLEMATEHNQS ADIRIEEH
$PBS_O_WORKDIR : a7 AR TLINIHEESND

WE DR DRBRITICHITZANDZE !

= RKRANDZE. TDTDARENEITEINFEEA !



237 A9 T M5 (SQUID)

<3795 X [ESQUID

T
#!/bin/bash J—RE1EEREGR

#PBS -q SQUID
#PBS -l elapstim_req=1:00:00 TIN—T&l&£G12345
#PBS --group=G12345

module load BaseCPU/2022
cd $PBS_O_WORKDIR
Ja.out > result.txt

RFCPU/—F DIRIRE R EZEFH A AFH

DAaTBARDTALIN)~BE

a.outZE1TL. FERZresultixtiITH AT S
(WEAL9I3Y)




FE2(UITRIYTP)

: /AEI ] ZOU 70|‘7E:| I:o—
SQUIDd)iﬁﬁ
$ cp /system/lecture/nyumon/jobscript.sh "/

OCTOPUSOO 5 E&
$ cp /octfs/apl/kosyu/nyumon/jobscript.sh "/

2. jobscript.shx@JtIZEACPU/—FA®
:)3 7\;(7 U 70 I‘%ﬂz E‘Z (5% )emacsDiEH % &7F ctrl-x — ctrl-s

$ emacs jobscript.sh —nw &7 ctrl-x — ctrl-c

X IW—TH X kosyuXXX TY , (XXXIZFIHEES D T3HT)
FIAEEHS k6a001 = &' )L—TF 4 :kosyu001

[%%] 55'0)7“/ 7%‘3: |d :V/F—C:E)EEEIL\—C-%ij_ B —T %
uid=1805(k6a001) gid=22000(ocean) groups=22000(ocean), 144
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ETETORN

DT RIYTMIOI TR O a—508Z H{F T3
AT RO —SHh R EHIZOITDETEFIET

IRV ITFRLED

RTZiET

a0\’ A

DITRV)TRDEE
l'ﬂ ' .i

JAVEIURIHER



Aroa—5¢&

HoMLOEBEIZEI>TERESNT-EIRE| LR —IZHELY,
DAJEFHEERICEIYHTS

A?ﬁ m—)

Fr&El
DRI ERT HETEB(/—R)DFRIIBEH K ZILHE
KTARIBE. AERE. CPUMEE. etc
/—FEOERERARZTIAMICER. 5F
A—HRYEFTLEWDITEKREFZE
DJEFETTADIEYLG/ —RFEETE
DI ETITHESAB DT 2D T 7AILERE



Aroa—5&lE
LY A —TlE/\ T4 )L E 4R

T
AT DETHRBREOYYTZERT S

U 7IZEN L EITHRIRFHE SE AR A RIE
NS

EITRIEEELZVY—REHEBLTEIYETS




-, —\ N}

0:00

node1

node2

node3

node4

K

I (0] 21
nodeb JOB3 -

AT

1:00

D1—S5DA A=

DT NRTERIE T DHFRE

2:00 3:00 4:00




AT DEATIE

JOVRIVRImRMALIIATEIRA
vk

$ qsub [PaTRVITRIF7AIL]
(BE)VEHITZEATEHEE
[ ERRTAZOa—UYY N\ O EEEYIERZTa—UYY )

$ qgsub [JobScript1] $ qgsub [JobScript1] [JobScript2]...

$ gsub [JobScript2]...
nodel = e =4 JOB3 -- node1 | o=k JOB2 | JOB3




:]:X/-\ ﬁﬁ“\ “ODﬁEnlb\ /f

3T DIRREZEFER T HTEMN AT RE

JVJF

$ gstat

EITHER
RequestID RegName UserName Queue | STT Memory( CPU Elapse
1234.sqd job-test K6a001 SC1 l RUNI 8.72G L 830.66 208

TR
EWINY /N CPU : EBI2a3 T ASHE L1-B5RS

FERETIZIQUE] ETAAERE BEHCPUIBEMIZE L. ECPUERTER T
TRUNJ %55, Elapse : $3 7 HEITIN TH DD IE:BERR




WAFAIAT DR E

AT DFHINRDFEZE T HEMAIEE

avR

$ sstat

== 4=yt

EITHRE

RequestID ReqName UserName Queue Pri [STT ] ( PlannedStartTime
1234.sqd job-test k6a001 SQUID  -1.5684/-1.5684 lASGJ L 2021-05-21 14:52:50

RAEESTR 0
TR LA REDLTASG IR RICH D, TR FREZ

DRATLAVTF RS T LB

EMESPEREICKY. ETE REIETOFLEREMN . : .
EHESOEBEEICKY, [RITRBORE IZTOFLEREN B Sa JLAE = bfe T R,

B HH0, —BRTKMNRESNSEEZDRZIICOITETN
IBED.




WRABHITDEERE

VEWINE VL JIV

aAvR

$ qgdel [RequestID]

EITHER
$ gdel 1234.sqd
Request 1234.sqd was deleted.



RITHRROMERAIE
RITHRRPETIS—IFBELGWRYMZEL 1 1£G5

ZREH NI TRY)TR4.0) VT ARMD
ZETS—HAFDITRI)T R4 e )OI ARD

EWST7AMILBTEIEIH ASND

cat¥lessaAvV R TI7MILDORBZH O LIERR

$ cat jobscript.sh.01234
XF A3 (Ja.out > result.txt) ZF o115 & 1E. T oL MR

FEHN A BEIS—HIOBE=HIR

= 100MBLL EH AL=WEGEIEX. R AL I3 0)



TEI(CITRIITED R A)

1. YEBRL=zo37RHDYTREFERLTOITZ®/A
$ gsub jobscript.sh

2. WALE=U3JDIRRERFTESR
$ sstat

$ gstat

3. HBRI7ZFAILOIHER
$ cat jobscript.sh.oXXXXX
$ cat jobscript.sh.e XXXXX

XS AL 3> (Ja.out > result.txt) ZF -5 8 (L. THLHFER
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. FAZHETHAAN




FAZHEELEITHAAN
At A—DRBARFAEH AT LT
EX-THLFIFAREETT !

FMAREENLEICGYET




FMASHEEHIE

PE 5 7 FA

R R 3E A

FTSTHRRRL—

12,000M/TB ﬁgﬁ

HDDR L —o SSDARFL—Y
MR ESTB NYBELZL
2,000M/TB TiEMMAAE  5,000F3/TB TiEBINAIAE

SEHAIE  http://www.hpc.cmc.osaka-u.ac.jp/service/cost/
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MAREESE

FIFARZRE (X RITEALNC

A—XIZGCTUTORAUEMNEY ZTONEFT

EFREH KAk
1075 H 1,000 R4k
5075 H 5,250 R4+
10075 M 11,000 R4k
3005 H 34,500 KA~
5007 F 60,000 R4+

KERFLAFAEDERIEENB/ICHYET



[OCTOPUSHKRA k]
[SQUIDRA k]

OCTOPUS. SQUID~NDHEFETETH/—FZHHRIZ
ERAREET AL HRIICEASN=RHIETT,

OCTOPUS NACPU /—F

J

GPU /—k

Xeon Phi /—F

BB EREEB/—F

&2 N
SQUID “ ‘
NFACPU /—F

AN

GPU /—k

NV /—FK

N

8/30 J




[FRANFHIE 1 &E

RAVEDHEEBEL
LTOFEANCEHEINTT

ERALE/—rRRE x HERH x FEHHERE



—RrEFfE 1 &M

/—FEfE =

STEICERT S/—F3 x srEFE (B AL:6HE)

(151)

1/—F C3EEMDEE
30/—KC5BfEIMEtE
100/ —F 1B DEHE
1/—F 1008 B D EHE

3/—FEsfEEE
150/ —FifEEE
100/ —FBEREEE
100/ —FBEREEE

Ly



[ /—FBEFfE 1D &

>
1520/—K
>
236/—K
=

2O FIRET
LadwEA

At

T ERIEEFELS_time TR TEELE time

/—FATEATHIATEZRELTL. /—FREIIEDYFEA

51/30



[ /—FBEFfE 1D &

1,520/—F
O e 4 J— FEEEE = =
ltﬂfll | | S

J—FiToxHE

STERIEEE S _time STEETHZLE time

/—rEEIF4/—F x (GTER T EMHE - StERBER)TT

52/30



[ /—FBEFfE 1D &

#!/bin/bash
#PBS -q SQUID
#PBS -l elapstim _req=2:00:00

TE B E 2R IR

ETFL ST &R

J
|
ERIZIF1EFRETRT = JHE (X1

ERT 5/ — PRI, ERICA ST EEMOA TE




AT —S5MA A=

DT NRTERIE T DHFRE
0:00 1:00 2:00 3:00 4:00 5:00 6:00

JOB3 JOB8




EEREUICDOINT

AL/ —FEE x HERH x FEHRY

HEZRH
&/—FBEDOEEBNETICHE RIC/—FEEZEFEALTE.
OCTOPUSTRAVFDHEEFELS

J—RE
JLFACPU — R
GPU_ — R
Xeon Phi_/ — R

ASBERE
FE — R

55/30



I ZFEZRBUICDONT

AL/ —FEE X JHERE x FHFRH

= NRER (f51)
BAEEDFAZEETIC 20214EE4 8 ~6 A DR BERAEMHT-
048251 UTDEEEE ‘
J—RE

- To 20224 4 F ~6 A DB TR HEECETE

GPU_ — |

Xeon Phi_/ — R
AKBE=FLE
fggh /) — R

56/30



OCTOPUSRA >+l

JHEOCTOPUSRA b =
e/ —FRfE X HERE x FHEZER

HERHA FHi R (20224 )

J— K& J— K&

MAHCPU — MNAHCPU —

GPU/—F GPUJ/—R

Xeon Phi_/ — R Xeon Phi_/ — R

AEEEE AEELIR
B/ — K aE/ —

NFACPU/—K%10/—F i 5| =47 C3HREFE A (EE1%E:1)
10 x 3 x 0.0520 X 1 =1.560 — 1.560 RAVNHEE

57/30



OCTOPUSRAFDHZ

10AHI—ATHATES/—FEFRIOEZK

OCTOPUS J—FE HERY /—RE§RE
SAACPU/—K 0.0520 19,230 /— KBS
0B Ha—2 GPU/—K 0.2173 4,601 /—RB5
1,000/ 4 >k XeonPhi/—FK 0.0418 23,923 /—R B
AR ETRIERE/ —F 0.3703 2,700 /—R B

KEEREN 1 DI5E



SQUIDRAFDBE XL

105 HO—XATHIATES/—FREIODBE%R
SQUID /—F# HBRY /—FEs
RACPU/—F 0.1499 6,671 /—FESRS
105 MHa—
FH=—A GPU/—F 0.9174 1,090 /—RE
1,000 42
RMLI—R 0.5656 1768 /—RESR]

KEEREN 1 DI5E



F9 (FEAREZHELIZSL
3hAM UTOERE 24

I‘

OCTOPUS [:2=fi::

26 OCTOPUSHA >~
+5T42% 3TB

sauip

75 SQUIDRA Uk
+ T4X% 5TB

500 /—R RS 132 /— KRR
81 /—KHE

XEHFRBNIDEE



M FHBREREAE

?E(i’“iﬁi_“‘iu(4ﬁ WoBEIAET)TY
B IWEB A —LMS2Z(T{HITTULVET

FHIETEDR—OF BTSS!

— AR R (M FIR)  http://osku.jp/u094

HAFIEICLSFIA http://osku.jp/e029




AN\AVFIHIZEIFT

FEDSEIZEAWebR—
YAN—AT4F7 o 8— RBEHFERS T L WebR—2

http://lIwww.hpc.cmc.osaka-u.ac.jp

FMRAAE
http://www.hpc.cmc.osaka-u.ac.jp/system/manual/
FAQ
http://www.hpc.cmc.osaka-u.ac.jp/faq/
BlL\WEhHhtET+— LA
http://www.hpc.cmc.osaka-u.ac.jp/support/contact/auto_form/
AT

http://www.hpc.cmc.osaka-u.ac.jp/researchlist/



http://www.hpc.cmc.osaka-u.ac.jp/system/manual/
http://www.hpc.cmc.osaka-u.ac.jp/faq/
http://www.hpc.cmc.osaka-u.ac.jp/support/contact/auto_form/
http://www.hpc.cmc.osaka-u.ac.jp/researchlist/

FYUSEGEFAIZRIFTT
AXABLUREDEER(ETHUZ1)

A B BEE4A M=
5A30H(H) 2/8aVITELS BHTOHSI Y DEEOEZ S DR
13:30 - 15:00 | HLFIFOH 5325 DER BT B &
6 A 18 (K) OpenMPIZ & 5l 54k o) E i
13:30 - 14:30 OpenMP A DhERT-EEHY
FOth. EFEEICHEL-EELSIZISEELIERREETETI,

(8E 12021 FEICHEL-ETL2—B

http://www.hpc.cmc.osaka-u.ac.jp/lecture event/end lecture 2021/



http://www.hpc.cmc.osaka-u.ac.jp/lecture_event/end_lecture_2021/ttp:/www.hpc.cmc.osaka-u.ac.jp/researchlist/
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