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2.1 Linux / Unix

MPI 24 7 %Y (OpenMPI, MPICH2 72 &) MR ETT, Ny r—V%bE
WRUTA Y AM—=LET,

R CMD INSTALL Rhpc_0.26.1.tar.gz

Fujitsu MPI 72 &> MPI 2% % i 5 5551, -configure-args T3
NAN - VDT 5T RBELET.



2.1.1 mpirun ICK 2i&EE (/\v FET)

RN —VMNIZER XD Rhpe ¥ V&2V, EH 70X A TR 2EHL
7,

mpirun -n 4 “/R/.../Rhpc/Rhpc CMD BATCH -q --no-save test.R

2.2 Windows (MS-MPI)

Microsoft MPI (MS-MPI) % 1 > Ak —)b U, BRBEZ B MSMPI_INC. MSMPI_LIB32,
MSMPI_LIB64 % g% & L £9., RGui ¥ RStudio #*5 Rhpc_initialize() %
WER721F T, mpiexec & fakemaster D HENRE XN FE T,
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RhpcZ i 9 2121k, £9 MPLEREEZMIHMELL, 7—A—DNY F)L (c1)
ZHfF U £9, Rhpc_getHandle() DFEEIXIFTH L HIZ &> THRRD X
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o« BUBAIM: BELEMOT —A—THe A RBIICERL T (I
Rhpc_getHandle(4) ),

#LARIfK) 727 — 2 7 0 — 1% Rhpc_initialize() — Rhpc_getHandle() — ilfi
H|JLH — Rhpc_finalize() T,

> library(Rhpc)

> # Rhpc RIED#HAL

> Rhpc_initialize()

> # NV RIVOERFG (mpirun FTTEBIEA L. BIMNEMKFIE Rhpc_getHandle(4) 78&)
> ¢l <- Rhpc_getHandle()

> # 27 —A—THEAEZRTL. YRI—ICRKREEN
> pids <- Rhpc_worker_call(cl, Sys.getpid)

> print (pids)

> # BREBRSTICT7—H—LETI—NEERTT25HE
> Rhpc_worker_noback(cl, function() {

+ cat ("worker process:", Sys.getpid(), "\n")
+ 1

# #& T IR

> Rhpc_finalize()
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2. mpiexec ¢ T fakemaster.exe Z&H) L. #AHiff &A1 7 TR 7n
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3. fakemaster DVERR L7 MPI JREEZH % R 70t AIZH D AL,

4. TNIZTED GUL R—AD R v ¥ 3 TH Rhpc_getHandle() ¥
Rhpc_worker_call () A3FIFHAHREIZ 72 5,
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e options(Rhpc.mpiexec="mpiexec -n 1") T mpiexec DAYV K T A
VEIETEXY,

library (Rhpc)
oldoptions <- options(Rhpc.mpiexec = "mpiexec -n 1")
Rhpc_initialize()
cl <- Rhpc_getHandle(3)
worker_env_info <- Rhpc_worker_call(cl, function() {
list(
computer_name = Sys.getenv ("COMPUTERNAME"),
username = Sys.getenv("USERNAME")
)
»
print (worker_env_info)
Rhpc_finalize()
options (oldoptions)
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e 27 —H—ICALABT%EZES — HF#{E (MPI_Bcast)
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5.3.1 Rhpc_ worker noback()
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Rhpc_worker_noback
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5.3.2 Rhpc_Export()

B AERT —H—027 00—\ )VEEE AN, Rhpc_worker_noback & [Alff
MPI_Bcast DA TT A, 7 —H—flITIX assign() DFEFINE T, E2HT
&1Z Beast DD IRINET,

Rhpc_Export

Master

Wi scicno)
2 <<i0-0)

(no result returned)
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5.3.3 Rhpc_worker call()

7= —TH—-FEKEFEITL, MRETAR—AKL XY, aFicAmik
Beast, #iHRY¥ 1 X1& Gather, FERAMAKIL P2P (Isend/Irecv) T,



Rhpc_worker_call

Beast: cnd (REByast: FUN+args Gather: result size
Masten
n
w2 m
return list of results
s
= Collective

5.3.4 Rhpc_ EvalQ()

Rhpc_worker_call(cl, eval, substitute(expr)) @7 v N—T79, EEFN
X — % Rhpc_worker_call & [A—TT,

Rhpc_EvalQ

Beast: cnd (RENQast I+expr ather: result size
Master

Wi 1 (expr

w2

return list of results
w3 1 (expr
= Collective

5.3.5 Rhpc_lapply()

AN X 2T =H=BUIRUTF v o7 oE L, BEIE Beast, ANF v 2
& P2P THEA L 9, #53I% MPI_Probe/MPI_Irecv TS5 I JEIZEIIXN L, &%
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Rhpc_lapply

5.3.6 Rhpc_lapplyLB()

UL Beast LET2, ANIFZ1BRT D HET—H—~P2P liifiL 7,
T—=H—=D5E T T 5-CNIIROEFEE2XD, FERHZFR P2P THIXL £7,

Rhpc_lapplylLB

5.3.7 Rhpc_setupRNG()
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Rhpc_setupRNG (via Rhpc_lapply)

Beast: cnd+F

Mastel‘
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5.4 BEARNDLLE
RORIE, FEEKZLO@EHROENE —ETRLUET,

draw_comm_comparison <- function() {
funcs <- c("noback", "Export'", "call", "EvalQ", "lapply", "lapplyLB", "setupRNG")
bcast <- ¢(1, 1, 1, 1, 1, 1, 1)
gather <- c(0, 0, 1, 1, 0, 0, 0)
isend_in <- c¢(0, 0, 0, 0, 1, 1, 1)
irecv_out <- ¢(0, 0, 1, 1, 1, 1, 1)

mat <- rbind(
"MPI_Bcast\n (#9455 - BAE) " = bcast,
"MPI_Gather\n({&RY 4 X)" = gather,
"MPI_Isend\n(AJ1/% X7 )" = isend_in,
"MPI_Irecv\n(f&SREIX)" = irecv_out

)

colnames (mat) <- funcs

>
+
+
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+
+
+
+
+
+
+
+
+
+
+ oldpar <- par(mar = c(6, 8, 3, 2))

+ on.exit (par(oldpar))

+ barplot (mat, beside = TRUE, col = c("#27AE60", "#8E44AD", "#EG67E22", "#C0392B"),
+ border = NA, las = 2, cex.names = 0.85,

+ main = "B¥AI: AT S vp1 BEAKX",

+ ylab = "#H (1) / AERA (00", ylim = c(0, 1.35))

+ legend("top", inset = 0.02, horiz = TRUE, bty = '"n", cex = 0.75,

+ legend = rownames (mat),

+ fill = c("#27AE60", "#8E44AD", "#EG67E22'", "#C0392B"))

+ }
> d

raw_comm_comparison ()
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Bceast @S ICFEDEBR: EH L5127 - —TH—TT, 1HED
VT T4 X AMEERA (O(log N)) T, &7 — 1 —~NJEKEET 5
O(N) & W £ T,

P2P Z ANT—4ITESEH (lapply): &7 —H—~"DAHNF ¥ 7
WBRA - U1 XHELRD 9, Beast Z32BICRUT—X 2% 57-04F
HY T,

P2P A#ERICHESER: &V —H—0OEY 1 XI3FETH E TRIT,
J—h—MTRLD T, MPI_Irecv IZXBHFEMAZET, HNT —
H—DFER BRI TE T,

lapplyLB ' P2P ZFREEH % & SNEH: X A7 OETRMIZIXS D E
NdBEGE. FHiiF v 708 (lapply) & D22 & T —H—~DEHE
X4 (1applyLB) DA H CPU IR EL 2D £7,

FELEH—
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Rhpc_initialize(): MPI EI% % #1{H{b 3 %,
Rhpc_finalize(): MPI BREi %4179 3,

Rhpc_getHandle(procs): 7 —H—27 T A XDV RIVLERET 5,
procs [ZEMEZHEET 5 L EINAEKT 5,

Rhpc_numberOfWorker (cl): 7 — A —# % KT,
7 —H—ETOET

Rhpc_worker_call(cl, FUN, ...): &7 — 7 —T FUN ERIFL. KR
DY A %IRRT,



e Rhpc_worker_noback(cl, FUN, ...): &7 — 757 —"T FUN 25179 5
P, FERIE X 720,

e Rhpc_EvalQ(cl, expr): &7 — A — TR expr Zilfli T % (clusterEvalQ
*H%)O

6.3 % *apply %

e Rhpc_lapply(cl, X, FUN, ...): lapply &FIFRIZY A N/XNZ FL %
WS 5, A% F v 708U TEY —A—IZEMmT 5,
e Rhpc_lapplyLB(cl, X, FUN, ...): U= KNI VIV IfR, XRAT%

ZENTZ T — A —IZBIREN D YT, ETRHICES2ENHLLAICH
2o

e Rhpc_sapply(cl, X, FUN, ...): sapply HH¥, #5H%Z X7 ML175
IZfiimg{b T & %,

e Rhpc_sapplyLB(cl, X, FUN, ...): OT— KNNT V¥V Jfii sapply.

e Rhpc_apply(cl, X, MARGIN, FUN, ...): apply fH¥Y, Hd#|DFEEXIT
2o TUiFEH 9 2,

6.4 T—YHBEI—FT1)T4
e Rhpc_Export(cl, variableNames): VAR —TCEBUEZEREZET —
=07 a—N)VEREIZEA T 5,

e Rhpc_setupRNG(cl, iseed): &7 — 7 — T U7ZEEA MY — 4
(L’Ecuyer-CMRG) % #% &3 %, Rhpc_getHandle() A THEJIIFUH X
na,

e Rhpc_enquote(...): BIZ 7+ — b T HWNHI—T 1V T 1,
e Rhpc_splitList(var, num): U A Z{BELBIZHET 5,

e Rhpc_serialize() / Rhpc_unserialize(): B AX LTV T T A X[H
XL
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Rhpc_lapply & lapply ERILA VX —T7 = —RAT, ANWTFT—R%E2T—h—
BIZISUTTF v v 7 R# LIFSFIT L 9,

Rhpc_initialize()

cl <- Rhpc_getHandle()

input_data <- 1:10

results <- Rhpc_lapply(cl, input_data, function(x) {
return(x~2)

+ Vv Vv Vv Vv
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+ })
> print(unlist(results))
> Rhpc_finalize()

8 O—RKNZY2V7 (Rhpe lapplyLB)

BRBEROFETREITIES DENDH 25 A. Rhpc_lapplylB BAERITT, F
HiF vy 72 0HTIERL, BNWET—H— TR A7 % BIRE D YT 370,
CPU FMHEMNH EL X9,

Rhpc_initialize()

cl <- Rhpc_getHandle()

input_data <- 1:10

results_1b <- Rhpc_lapplyLB(cl, input_data, function(x) {
Sys.sleep(runif (1, 0, 1)) # RTEEDIESDE A2EH
return(x * 10)

P

print (unlist(results_1b))

Rhpc_finalize()

vV VvV + + + VvV Vv Vv Vv

9 sapply / apply OFIF

Rhpc_sapply X Rhpc_apply & parallel /Nv 7 — I L [ARDHE N GNTE
E

Rhpc_initialize()

cl <- Rhpc_getHandle()

# sapply M

res <- Rhpc_sapply(cl, 1:10000, sqrt)
# apply GEE

df <- data.frame(a = 1:4, b = 5:8)
Rhpc_apply(cl, df, 1, max) # {TAM
Rhpc_apply(cl, df, 2, max) # FUAMA
Rhpc_finalize()

V V.V V VvV YV V.yV
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7= — T ARX—TERL LB %5 HE. Rhpe_Export T2/ 1 —N
IVERBIZIA U £ 9

> Rhpc_initialize()

> ¢l <- Rhpc_getHandle()

> multiplier <- 10

> Rhpc_Export(cl, "multiplier")
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res <- Rhpc_worker_call(cl, function() {
return(multiplier * 2)

»

print(res)

Rhpc_finalize()

vV VvV + + Vv

11 #7Fvave MPI Bt
Rhpc_initialize() &, RDA 7 a v A options() IZEREINE T,
e Rhpc.mpi.rank: B{ED MPI 7 > 2
e Rhpc.mpi.procs: #8710t A%
e Rhpc.mpi.c.comm: C S8 MPI 23 a=7—% (KA1 V%)
e Rhpc.mpi.f.comm: Fortran MPI I X 2 =7 — X

usequote 5[${ (¥ 7 # )V b TRUE) I options(Rhpc.usequote=FALSE) T
ke, N7 —~ VAR EPHFFTEET,
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o fEEM: lapply X apply &R U R A XA IO THiFIETE 5,
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