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$ ssh k6al145@squidhpc. hpc. cmc. osaka-u. ac. jp
password:

[k6a145@squidhpcl ~1$
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[k6aXXX@squidhpcl “1$ cp -fr /system/lecture/seminar/R/*
/safs/work/kosyuXXX/k6aXXX/

A—HYZEICERYET
kosyuXXXDXXXIE 77 5 7 > b RE3HT

[k6aXXX@squidhpcl “1$ cp /system/lecture/seminar/R/bashrc. sample ~
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[k6a145@squidhpc3 “1$ vi .bashrc
# . bashrc

# Source global definitions

if [ -f /etc/bashrc ]; then
. /etc/bashrc

i

# User specific environment o
PATH="$HOME/. local/bin:$HOME /bin: $PATH” A—YTEICERY £9

export PATH TEELTEEIN

# Uncomment the following line if you don't |ike systemctl’ s
# export SYSTEMD_PAGER=

# User specific aliases and functions

export R_LIBS=/sqfs/work/kosyu145/k6a145/R_1ib
export ORTED=/system/apps/rhel8/cpu/OpenFOAM/ intel2020u4/v2012/ThirdParty-v2012/openmpi-4. 0. 3/orte/orted

module load BaseCPU/2021
module load BaseR/2021
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[k6aXXX@squidhpcl “1$ source /. bashrc
Loading BaseCPU/2021

Loading requirement: intel/2020updated
Loading BaseR/2021

Loading requirement: R/4.0.3

[k6a145@squidhpda3d k6a145]$ mkdir -p /sqfs/work/kosyul45/k6a145/R_1ib
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= E AT Fujitsu 442.0 PFlops 1

Al Bridging Cloud Infrastructure (ABCI) 2.0 EERSAT Fujitsu 22.2 PFlops 12
TOKI-SORA JAXA Fujitsu 16.5 PFlops 25
Oakforest-PACS K - FUKK  Fujitsu 13.6 PFlops 33
Earth Simulator -SX-Aurora TSUBASA JAMSTEC NEC 9.9 PFlops 39
TSUBAME3.0 BEI K HPE 8.1 PFlops 50
Plasma Simulatar NIFS NEC 7.8 PFlops 54
E 2EE Fujitsu 6.6 PFlops 62
- R[RT HPE 6.1 PFlops 66

SQUID B K NEC 6.1 PFlops 67
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EEMAE | 16.591 PFLOPS

/ — F#pk | IRFAcPu/ —F
1,520/ — F(8.871 PFLOPS)

Intel Xeon Platinum 8368 (38 77) X 2&
XTE :256GB

GPU./ — K
42 / — F(6.797 PFLOPS)

Intel Xeon Platinum 8368 (3831 77) X 2%
XEY 1512 GB
GPU : NVIDIA Tesla A100 X 8%

Ry )L/ —F
36/ — [(0.922 PFLOPS)

AMD EPYC 7402P (240 77) X 1%
XEY :128GB
N fJLI > i NEC SX-Aurora TSUBASA Type20A X 8%t

http://www.hpc.cmc.osaka-u.ac.jp/squid/
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gsub T 3 7 A

#1/bin/bash SISO }
#PBS —q LECTU

#PBS -y 186

#PBS -1 elapstim_reg=1:00:00, memsz_job=200GB yf'j‘:‘:l_(:ﬁ‘ﬁ}

cd $PBS_0_WORKDIR
./a.out

$ gsub a_batch. sh

Request 88156. cmc submitted to queue: ACE.

$
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/system/lecture/seminar/R

+— airline

| + airlinemid.csv : fiZZT—4 (3.9GB)

| +- airlinenew.csv : # 1) FILERZET—42 (68GB)

|

+— bashrc. sample : .bashrcH > 7L

+— Rmpi. install.cmd : RmpiZ A4 XA bF—ILT BT FHUT)L

+_
|
|
|
|
|
|

+_

R4_FF

+— airlineBM.R : bigmemoryRY > FILRH 1) T+
+— airlineFF.R : ffRAY>TILZRI )Tk

+- airline.R | BEZRAAAAYTILRY YT
+— r4BM. sh : bigmemoryL 3 7R 1) T+

+- rdFF.sh : ffAC 3 TRV YTk

+- rdNO.R : BEHEARAART I TRI YTk

R4 Rmpi

+= hello.R : RmpiZ UL fzHello WorldX % 1) T+
+— r4hello.sh : Hello WorldE 37RO T+
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[k6aXXX@squidhpcl “1§ R

R version 4.0.3 (2020-10-10) — “Bunny-Wunnies Freak Out”
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-pc—Iinux—gnu (64-bit)

instal |. packages (“rbenchmark”, repos="http://cran. ism. ac. jp”)
instal |. packages ("ff”, repos="http://cran. ism.ac. jp”)

instal |. packages ("Rcpp”, repos="http://cran. ism. ac. jp”)
instal |. packages ("bigmemory”, repos="http://cran. ism. ac. jp”)
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eRCTA VR =
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[w6a009@squidhpc3 “1$ R

R version 4.0.3 (2020-10-10) — “Bunny-Wunnies Freak Out”
Copyright (C) 2020 The R Foundation for Statistical Computing

Platform: x86_64-pc—|inux—gnu (64-bit)

> install. packages ("Rmpi”, repos="http://cran. ism. ac. jp”, configure.args = paste ("—with-
mpi=/system/apps/rhel8/cpu/intel/intel2020u4/2020updated/compilers_and_libraries_2020. 4. 304/1inux/mp

i/intel64 —with-Rmpi—type=0PENMPI"))
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© R The RProjctfor satateal X+

C @ O @ hups/amrprojectorg

The R Project for Statistical
R Computing

Homel
Getting Started
Download
o Ris a o software environment for satistcal computing and graphics. It complies
o and runs on a wide variety of UNIX platforms, Windows and MacOS. To download R,
R projoct please choose your prferred GRAN mior
About R 1£you have questions about ke how to downioad and nstall he software, or what
Logo please read our answers y ot
Gontrbutors you sand an emai.
Wnats New?
Reporting Eugs News
Gonferences
o + Rversion or
Get Invoived: Malling 9 9-30. Final releass is
ety 2020-10-10
Developer Pages « R version 4.0.2 (Taking Off Agan) has been released on 2020-06-22.
A Biog

+ useR! 2020 In Saint Louls has been cancelied. The European hub planned In
Munich wil not be an n-person conference. Both organizing committess are

R Foundation working on the best course of action

Foundation + R version 3.6.3 (Holding the Windsock) has been released on 2020-02-25.

Board

Members + You can support the R Foundation with a renewable subscription as a supporting
oror mber

Donate

News via Twitter

teffuncton - adeins -

R version 3.6.1 (2019-07-05) -~ “Action of the Toes'

Type 'deno()" for some detos, 'help()" for on-line help, or
“help.start()" for an HIML bromser interface to help.
Type 'q0)" to quit k.

[Morkspace loaded from ~/.Roata]

Console  Terminal - Jobs ) Environment  History  Connections

Global Environment -

Copyrignt (C) 2019 The R Foundation for Statistical Computing pata
Platforn: x86_64-apple-darwinls.6.0 (64-bit) @
w1
R is free softuare and cones with ABSOLUTELY NO WARRANTY Values
You are welcone to redistribute it under certain conditions. ¢
Type "license()' or ‘licence)' for distribution details o
Natural language support but running in an English locale nh
R is o collaborative project with many contributors. nn
Type *contributors()' for more infornation an
“cltation()" on how to cite R or R packages in publications. Files

@ NewFolder | © Delete = Rename | G More -

[

# tmport Dataser - uste | @~

5 obs. of 3 variables
2 obs. of 3 varidbles

num [1:2] 165 150
nun [1:2] 49 49

it [1:40] 167 155 156 171 161 175 169 168
int [1:40) 79 90 86 72 65 75 87 67 74 73
nureric (emty)

Plots  Packages Help  Viewer

A Name size Modifed
ROzt 37KB Apr20,2020, 451N
Rhistory 4KB Apr 20, 2020, 4:51 P
2020.2ip 13K Apr24,2020,12:24 ¥
2020123195444.av1 19M8 Jan 24,2020, 929 P
2020 Baxt 33KB Apr24,2020,1023 4
2897447576829315232012 5.1KE  Jan 16,2019, 17PN
aifinedata

Androidstudioprojects
Applications

Applications (Parallels)

Deskiop

displaycluster_demo.mp4 147M8  Mar11,2019,5:12 P
Documents

Downloads

dwhelper

14
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http://stat-computing.org/dataexpo/2009/

©7T — X T68GB
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airline.R
library (rbenchmark)
start_time <- Sys. time()

Thoy NRAICEE

sep=",")
Sys.time() — start_time

test. fx <~ function() {
print (mean(air$Distance))

}
rbenchmark: :benchmark (test. fx())

end_time <- Sys.time()
end _time — start _time

air <- read. table ("/sqfs/work/kosyuXXX/k6aXXX/air|ine/airlinemid. csv”,

header=T,

17
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r4NO.sh

#!/bin/bash

#PBS —-q LECTUREC

#PBS -y 186

#PBS —I elapstim_req=0:10:00, cpunum_job=24
#PBS —M kido@cmc. osaka-u. ac. jp
#PBS -m b

#PBS —b 1

#PBS —-v R_LIBS=/sqfs/work/kosyuXXX/k6aXXX/R_Iib
cd $PBS_O_WORKDIR
Rscript /sqfs/work/kosyuXXX/k6aXXX/R4 FF/airline.R

Thoy NZICEE

[k6a145@squidhpc4 R4 Rmpil$ qsub rdhello. sh
Request 579113. sqd submitted to queue: LECTUREC.
[k6a145@squidhpcd R4 Rmpil$ gstat

RequestID RegName UserName Queue Pri STT S  Memory

979113. sad rdhello. k6al45  LECTUREC 0 RUN - 27.35M

0.14

Elapse R H M Jobs
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airlineBM.R
library (bigmemory)
library (rbenchmark)

start_time <- Sys. time()

air <- read.big.matrix("/sqfs/work/kosyuXXX/k6aXe@®a'irline/airlinemid.csv”, header=T,
backingfile="air. bm", tyﬁe: integer escrHgtorfile="air. bm. desc”,
back ingpath="/sqfs/work/kosyuXXX/k6aXXX/airl'ine/")

Sys.time() — start_time

test. fx <~ function() {
print (mean(air[, “Distance”]))

}
rbenchmark: :benchmark (test. fx())

end_time <- Sys.time()
end _time — start _time
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airlineFF.R

library (ff)
library (rbenchmark)
start_time <- Sys.time()

air <- read. csv. ffdf (file="/safs/work/kosyuXXX/k6aXXX/air|ine/airlinemid. csv”, header=TRUE,

colClasses=c(Year="integer”, Quarter="integer”, Month="integer”, DayofMonth="integer”, DayOfWeek="integer”, FlightDate="factor”, UniqueCarrier="factor”, AirlinelD="factor
“,Carrier="factor”, Tai [Nup="factor”, FlightNum="factor”, OrjginAirportID="factor”, OrjginAirportSeqID="fgctor”, OriginCityMarket]D="factor”, Origin="factor”, OriginGCityN
ame="factor”, OriginState="factor”, OriginStateFips="factor”, OriginStateName="factor”, OriginWac="factor”, DestAirportID="factor”, DestAirportSeqlD="factor”, DestCityMar
ketID="factor”, Dest="factor”, DestCityName="factor”, DestState="factor”, DestStateFips="factor”, DestStateName="factor”, DestWac="factor”, CRSDepTime="factor”, DepTime="f
actor”, DepDelay="factor”, DepDelayMinutes="factor”, DepDel15="factor”, DepartureDelayGroups="factor”, DepTimeBlk="factor”, TaxiOut="factor”, WheelsOff="factor”, WheelsOn=
“factor”, TaxiIn="factor”, CRSArrTime="factor”, ArrTime="factor”, ArrDelay="factor”, ArrDelayMinutes="factor”, ArrDel15="factor”, ArrivalDelayGroups="factor”, ArrTimeBlk="
factor”, Cancel led="factor”, Cancel lationCode="factor”, Diverted="factor”, CRSE|lapsedTime="factor”, ActualElapsedTime="factor”, AirTime="factor”, Flights="factor”, Distanc
e="double”, DistanceGroup="factor”, CarrierDelay="factor”, WeatherDelay="factor”, NASDe lay="factor”, SecurityDelay="factor”, LateAircraftDelay="factor”, FirstDepTime="fac
tor”, TotalAddGT ime="factor”, LongestAddGTime="factor”, DivAirportLandings="factor”, DivReachedDest="factor”, DivActualElapsedTime="factor”, DivArrDelay="factor”, DivDist
ance="factor”, DiviAirport="factor”, DiviAirportID="factor”, DivliAirportSeqlD="factor”, DiviWheelsOn="factor”, DiviTotalGTime="factor”, DiviLongestGTime="factor”, DiviWhe
elsOff="factor”, DiviTai INum="factor”, Div2Airport="factor”, Div2AirportID="factor”, Div2AirportSeqlD="factor”, Div2WheelsOn="factor”, Div2TotalGTime="factor”, Div2Longes
tGTime="factor”, Div2WheelsO0ff="factor”, Div2Tai INum="factor”, Div3Airport="factor”, Div3AirportID="factor”, Div3AirportSeqlD="factor”, Div3WheelsOn="factor”, Div3TotalGT
ime="factor”, Div3LongestGTime="factor”, Div3Whee|sOff="factor”, Div3Tai INum="factor”, DivdAirport="factor”, Div4AirportID="factor”, DivdAirportSeqlD="factor”, Div4Wheels
On="factor”, Div4TotalGTime="factor”, Div4LongestGTime="factor”, Div4WheelsOff="factor”, Div4Tai INum="factor”, DivbAirport="factor”, DivbAirportID="factor”, DivbAirportSe
qlD="factor”, DivbWheelsOn="factor”, DivbTotalGTime="factor”, DivbLongestGTime="factor”, DivbWheelsOff="factor”, DivbTai INum="factor”))

Sys. time() - start_time

test. fx <- function() {
print (mean(air[, “Distance”]))
]
rbenchmark: :benchmark (test. fx())
end_time <- Sys.time()
end_time - start_time 20
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. read.table
7 A4 ILA—7"> . 3.054893 mins e airlinemid.csv
« T—RT7 7R (1HDFA) 1.922 mins «3.9GB

. blgmemory
7AIA—T7 1 7.149671 mins
c T—XT7 U7X (1FdDixHA)  1.741 mins

. ff

« T : 10,000,000

AIA—T7"> : 4171675 mins
2T 72X (1FD5mM)  6.906 mins
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{5 © Message Passing Interface (MPI)

. (=%
e R7Z & Rmpi
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hello.R

library (Rmpi)

id <- mpi.comm. rank (comm = 0)
np <- mpi.comm. size (comm = 0)
hostname <- mpi. get. processor. name ()

msg <- sprintf(“Hello world from process %03d of %03d, on host %s¥n”, id, np, hostname)
cat (msg)

mpi.finalize()
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rdhello.sh

#!/bin/bash

#PBS —q LECTUREC
#PBS -y 186

#PBS ——group=kosyu145 J—F®HE-YoFERIaT7
#PBS -1 elapstim_req=0:10:00
#PBS -1 cpunum_job=38
#PBS -1 memsz_job=200GB

#PBS -M kido@cmc. osaka-u. ac. jp
#PBS -m b

#PBS —b 2

#PBS -T intmpi

#PBS -v R_LIBS=/sqfs/work/kosyu145/k6a145/R_1ib

module load BaseCPU/2021 AL

module load BaseR/2021
cd $PBS_0 WORKDIR

mpirun $NQSV_MPIOPTS -np 76 Rscript /safs/work/kosyul45/k6a145/R4_Rmpi/hello.R

25
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jupyter notebookH &
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* CTIHMRDAO—FI

_ Home Page - Selectorcreatea X &' Untitledd - Jupyter Notebook X+

o O G http idhpda3.hpc.cme.osaka-u.ac.jp:10¢

~ jupyter

T7AN TR 528
FUYaAVERTIBROTATLEERLTTE L,

Oo - =/

a

O cert

[ jupyter_notebook
£ OnionWeb

OR

0 R4_FF

3 R4_Rmpi

& Untitled.ipynb

& untitled1.ipynb
8 untitled2.ipynb
& Untitled3.ipynb
& untitled4.ipynb
03 airlinemid.csv

[ jupytersif

O mpi.sh

[ mpi.sh.e578804
[ plot1.png

[ plotx.png

O3 raNo.sh

[ raNo.sh.e578814
[3 r4NO.sh.e578938
[3 raNO.sh.e578943
[ r4NO.sh.e578944
O Rplots.pdf

[ run_jupyter_container.sh
[ testeps

[ testsh

[ test.sh.e578796

O0O0OO0OO0OO0OO0ODODOOOOOOOODODOOOOOOOODOO

[ test2.eps

o~

"7

Fy7a—K

Aag7o~

iR 2

BB | BREERZ 7L X

27 Bl
27 B
6 ARl
SEsHIAT
BISFIAG
SESRIAT
25 R#
27 ARl
25 Al
27 Bl
Running B3
2881
27 Al
ORSRIRY
ORsFAAG
37 R#
37 ARl
2 AT
ORsFAAG
2M5FARG
2M5RRT
2R HIAT
37 Al
27 Bl
37 R#
10K AT
10RFRIA

37 R#l

1.55 kB

462B

4498

604 B

2B

416 GB

302 MB

1.11kB

207 B

978

1.65 kB

356 B

207 B

207 B

2078

207B

4.98 kB

929 B

3.02 kB

292B

207B

3.02 kB

26




X O

« SQUID CRIZFE X 5

c KIIET —XLHONRA D
* ff, bigmemory/Xy 7 =T HFEZIL LY KREBELRT —XZ2EZ 5

o At 51| ALEE

« SO/NILY Y 3 7 LA Re

cEBESRTIE
e LECTURECF 2 — 34 <A DT, SQUIDF 22—, DBGF 2 —ICEX# X
TERAAEE (1AM



