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$ ssh k6aXXX@octopus. hpc. cmc. osaka-u. ac. jp
k6aXXX@octopus. hpc. cmc. osaka—u. ac. jp’ s password:

Last login: Thu Sep 24 10:08:56 2020 from 133.1.X. X
manpath: can't set the locale; make sure $LC * and $LANG are

correct
[k6aXXX@octopus01l "1$




R/Makevars D %15

e R—LT ALY FUICRTA4 LT MY ZERK
e ZDdH &, LITOY > 7 ILAEE & (ZMakevarsZ YERR

[k6aXXX@octopusO01l “1$ mkdir .R

[k6aXXX@octopusO01l “1$ vi .R/Makevars

CC=gcc

CXX=g++

CFLAGS=-03 -fopenmp -std=c11 -L/usr/mpi/gcc/openmpi/|ib64
CXXFLAGS=-03 -fopenmp -L/usr/mpi/gcc/openmpi/|ib64
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[k6aXXX@octopusO1
redhat/. 3-x86_64
[k6aXXX@octopusO1
[k6aXXX@octopusO1
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[k6aXXX@octopusO1
[k6aXXX@octopusO1
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[k6aXXX@octopusO1

[k6aXXX@octopusO1

“1$ BASE=/octfs/ap|/HPC-X/hpcx-v2. 2. 0~gcc-MLNX_OFED_L INUX-4.2-1.2.0. 0-

"1$ source ${BASE}/hpcx—init. sh

"1$ hpex_load

"1$ export CC=mpicc

“1$ export CXX=mpic++

“1$ export FC=mpif90

“1$ export LD LIBRARY PATH=/usr/mpi/gcc/openmpi/|ib64:$LD_LIBRARY PATH
"1$ tar zxvf R-4.0.2. tar. gz

“1$ cd R-4.0.2

"1$ . /configure

"1$ make
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Al Bridging Cloud Infrastructure ZE fafft Fujitsu 19.9 PFlops 12
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OCTOPUS D4 EE

TBEE E8e 1.463 PFLOPS
J — FiERK iRFEcPu/ — F Intel Xeon Gold 6126 (123 7) X 2&
236/ — F XE {192GB
GPU./ — K Intel Xeon Gold 6126 (123 77) X 2%
37/ — K AT 192 GB
GPU : NVIDIA Tesla P100X 4%t
Xeon Phi/ — F Intel Xeon Phi 7210 (643 77) X 1%t
44/ — K AT 192 GB
KAEFRIELEE/ — F | Intel Xeon Platinum 8153 (163 77) X 1
2/ —F AT :6TB

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

#!/bin/csh

#PBS —-q LECTURE
#PBS -y 336
#PBS -1 elapstim_reg=1:00:00, memsz_job=60GB
#PBS —-v F_RSVTASK=4
setenv F_PROGINF DETAIL
cd $PBS_O_WORKDIR

. /a.out

sTERIRIZRDIEE }

§57¢1—[%ﬁ}

$ gsub a_batch. sh

Request 88156. cmc submitted to queue: ACE.

$
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« 22477 7 4 JL  R-4.0.2/bin/Rscript
e Ny FVaTRHTHRATLEIDT, A V277 T 47 TIEBIRATY
ThEZNT, Y3 TEBATELS

e 1—HYZ3A4T7Z7UFT 4L Y I R-4.0.2/library
« B4 T2y r—3 (5[E]72 & rbenchmark, ff, bigmemory, RmpiZs &) % A
YRAM=ILTBTAL TN
« IMIBAZH TOERTE L R_LIBS=/octfs/home/k6aXXX/R-4.0.2/library

« /Ny T —32 %% Maked AEFDIRIBEL T © .R/Makevars
s Ny T =V EAVAM LT DHE, CERPCHTEMINILT7 741D
77>D—FL,#V?7yF?mm¢% ﬁ#6:®774b#2
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e 7RV EFIVE, FHE/—FHh BT 7 XA,
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/octfs/apl/kosyu/R

data
+— airlinemid. csv

+- airlinenew. csv :

for R _build. txt :
Makevars @ /\w 4
R-4.0.2. tar.gz :

— A7 714

D fZET—4 (3.9GB)

A OFILIMET—42 (68GB)
REIWKRADAET 74l
—CENLNFRREZEH 7ML
RY—XT74IL

+— R4_FF

|
|
|
|
|
|
;

+—

R4_

+—

+—

airlineBM.R : bigmemorylBH > FILRH ) T+
airlineFF.R : ffREY 2V TILRY 1) T+
airline.R : BERAHRAAHAYTILRS Y Tk
r4BM. sh : bigmemorylB>a JRX 1) Tk
rdfFF.sh : ffHY 3 X2 1) T+

rdNO.R : BEFZFRARAHFEL I TRY )Tk

Rmpi

hello.R : RmpiZ Rl f=Hello WorldX % 1) 7 k
rdhello.sh : Hello WorldB 3 JRX49 YTk
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[k6aXXX@octopusO01 “1$ R-4.0.2/bin/R

R version 4.0.2 (2020-06-22) — “Taking Off Again”
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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e ¥ 9 Makevars # #g e

CC=mpicc

CXX=mp | c++

FC=mpif90

CFLAGS=-03 —fopenmp —-std=c99 -L/usr/mpi/gcc/openmpi/ | ib64
CXXFLAGS=-03 —fopenmp —-std=c99 -L/usr/mpi/gcc/openmpi/ | ib64

« ZMD#, RCA VR F—JL

[k6aXXX@octopus01 “1$ R-4.0.2/bin/R

R version 4.0.2 (2020-06-22) — “Taking Off Again”
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-pc—I|inux-gnu (64-bit)

> install. packages ("Rmpi”, repos="http://cran. ism.ac. jp”, configure.args = paste ("—with-mpi=/usr/mpi/gcc/openmpi
——with-Rmpi-type=0PENMPI”))
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The R Project for Statistical
R Computing

Getting Started

158 r software enwionment for statstical omputing and grapnic.  comples
anc uns on a wide variey of UNIX platforns, Windows and MacOS. To downioad R,
A project please choose your prferred GRAN miro

have questions about R ke how to download and Instal the software, or what
e terms are, please read our answers to frequently asked questions before
You send an emal

News
« R version 40.3 Bunny-Wunnies Freak Out) prreleas varsions wil appear
o . Fina eease s sches wrday
202010-10.

+ R version 4.0.2 (Taking Off Again) has been released on 2020-06-22.

In Saint Lous has

Munich will

anceled. The European hub planned in
an n-person conference. Both organizing committees are
working on the best coursa of acton.

+ R version 363 (Holding the Windsock)

boen released on 2020-02.29.

support the R Foundation with a renewable subscription as a supporting

- Addins
a

Console  Terminal - Jobs

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

Copyright (C) 2019 The R Foundation for Statistical Computing tata
Platforn: x86_64-apple-darwini5.6.0 (64-bit) ]
a1
R is free software ond cones with ABSOLUTELY NO WARRANTY Values
You are welcone to redistribute it under certaln conditions. n
Type "license()' or ‘licence()' for distribution details —
Natural language support but running in an English locale nh
R s o collaborative project with many contributors. nh
Type "contributors()" for more information and
“citation()" on how to cite R or R packages in publications. Fles
Type "deno()" for some denos, 'help()" for on-line help, or o
“help.start()" for an HTML browser interface to help. -

Type 'q0)" to quit k.

[orkspace 1oaded from ~/.Roata)

Environment  History  Connections

Global Environment «

S obs. of 3 variables
2 obs. of 3 variables

num [1:2) 165 150

num [1:2) 49 49

int [1:40] 167 155 156 171 161 175 169 168
int [1:40] 79 90 86 72 €5 75 87 67 74 73
numeric (enpty)

Plots  Packages  Help  Viewer

Qi Newrolder © Delete = Rename | {f More -

37KE Apr20,2020, 4518

axe Apr 20,2020, 4:51 74
13K Apr24,2020, 1224 F
19M8  Jan24,2020,929 P

2020 8400 33KE  Apr24,2020.10234

2897447576829315232012  S.AKE  Jan 16,2019, 117 Pw

ailinedata

AndroidstudioProjects

Applications

Applications (Parallels)

Deskiop

displaycluster_demo.mpé 167M8 Mar 11,2009, 51271

Documents

Downloads

dwhelper

14
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airline.R

| ibrary (rbenchmark)
start_time <- Sys. time()

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("/octfs/work/kosyuXXX/airline/airlinemid.csv”,

header=T, sep=",")

17
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r4dNO.sh

#!/bin/bash

#PBS —-g LECTURE

#PBS -y 336

#PBS -1 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=/octfs/home/$USER/R-4.0.2/|ibrary

cd $PBS_O_WORKDIR

/octfs/home/$USER/R-4.0. 2/bin/Rscript /octfs/home/$USER/R4 FF/airline.R

[w6XXXX@octopusO1 ~1$ qsub r4NO. sh
Request 878315. oct submitted to queue: DBG.
[w6XXXX@octopus01 ~1$ gstat

RequestID RegName UserName Queue Pri STT S  Memory CPU Elapse R H M Jobs

878315. oct r4NO. sh  w6XXXX  DBG-C 0 QUE -  0.00B 0.00
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airlineBM.R

|l ibrary (bigmemory)
| ibrary (rbenchmark)
start_time <- Sys. time()

air <- read.big.matrix("/octfs/work/kosyuXXX/airline/airlinemid.csv”, header=T,
backingfile="air.bm”, the: integer, descriptorfile="air.bm. desc”,
backingpath="/octfs/work/kosyuXXX/airline/”)

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="/octfs/work/kosyuXXX/air|ine/air|linemid. 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”, CRSElapsedTime="factor”, ActualElapsedTime="factor”, AirTime="factor”, Flights="factor”, Distanc
e="double”, DistanceGroup="factor”, CarrierDelay="factor”, WeatherDelay="factor”, NASDe |ay="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”, DiviAirportSeqlD="factor”, DiviWheelsOn="factor”, DiviTotalGTime="factor”, DiviLongestGTime="factor”, DiviWhe
els0ff="factor”,DiviTailNum="factor”, Div2Airport="factor”, Div2AirportID="factor”, Div2AirportSeqlD="factor”, Div2WheelsOn="factor”, Div2TotalGTime="factor”, Div2Longes
tGTime="factor”, Div2WheelsOff="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”, Div4AirportSeqlD="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 I)LA—7"> . 3.054893 mins e airlinemid.csv
« T—RT7 7R (1HDFA) 1.922 mins «3.9GB

. blgmemory
TAINF =T

« T—RT U7X (1HDFEHA) : 1.741 mins

. ff

AINA—=T
277X (1F|DFTHA) - 6.906 mins

7.149671 mins * 1T 1 10,000,000

4.171675 mins

—MTGB’C%*L LOCTOPUS Tl EBICEZ 5

L) KERIZAL S &ff?f)w\h\b\%
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{3 © Message Passing Interface (MPI)

. (=%
e R7Z & Rmpi
e X L FilZ4 Z L RALF
« XTI ZEHEZEHE JOtER
— 2= » o - AT ZER]
* T T XBEDLRILE L ZLwk1l  ALwWR2  ZRLwR3
« %5l : OpenMP O—fL  O-HL  O-Hl
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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.barrier (comm = 0)
mpi.finalize()

24
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rdmpi.sh

#!/bin/bash

#PBS —q LECTURE

#PBS -y 336

#PBS —I elapstim_reg=0:10:00, cpunum_job=24

#PBS —M kido@cmc. osaka-u. ac. jp

#PBS —-m b

#PBS b 2

#PBS -T openmpi

#PBS -v R_LIBS="/octfs/home/k6aXXX/R-4.0.2/1ibrary”

#PBS —v LD_LIBRARY_PATH="$LD _LIBRARY_PATH:/usr/mpi/gcc/openmpi/lib64”
BASE=/octfs/ap|/HPC-X/hpcx—v2. 2. 0-gcc-MLNX_OFED_LINUX-4. 2-1. 2. 0. 0-redhat7. 3-x86_64
source $BASE/hpcx—init. sh

hpcx_ | oad

cd $PBS_O_WORKDIR

mpirun $NQSII_MPIOPTS -np 48 /octfs/home/k6aXXX/R-4.0.2/bin/Rscript /octfs/home/k6aXXX/R4_Rmpi/hello.R
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