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o RE5HE =
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(4] S‘IE‘EE@ | DLV"Eﬁ‘u
e Computer time is inexpensive in comparison with personnel
time
o ARy BT IA] KT Fb AL 2B Ay B ] B

o RN H B BE M55 1

e R itself does not allow parallel execution. There are some
existing solutions...
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MR RE R DN 3R S M o Ik

o WAL
o A NAE, #HM64LE %
o BN AGER
o KM IR IE
o RI:MILES
o MALH X, KT
o /48 CPU, 4 AGPU
o JFHiTIHHE
o FHBENAZE
o AR CR#Fortran
o ALK EEH
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RIAFEE R

o 2N ARG
o BIEAGIIHWRRAAN 255 = 4G
o R£324=Windows & 4% & k4% Al 9 & 3G
o B HRAENHEMNAL 2G (Windows) 3K 3G (Unix) B3
SR
° 64 ARG
o Wl R AR LHNRRAAN 2 =172 x 105G
o 32{iJRA — 64459 WindowsE AT K KN A4 R A 4G
o REEAE A 89 N A TR T A2 4 Ani1E R 4
o W T IR AO4MEAG A IBLEM), Tikw XL K A9 4E 1%
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cannot allocate vector of size

@ memory.size(max = FALSE)
o memory.size(NA), &F FAHPLRUR KA A
o memory.size(F), && Zar 24 Al ey N5
o memory.size(T), &AL BN A

e memory.limit(size = NA)
o memory.limit(), && R AL BRLERYR KN H
o memory.limit(2000), % B KA A A2G

@ Rgui —-max-mem-size 2Gb
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RIFEEAL AL RIAFEE RiHuz

R A AT

o WAFXIS>
o AN A (Heap) , AAETLRE “Veells” , BAKNASFH
o 3ikat (cons cells) , &/ L—AAE32z RGP 228F
L 6445 R AT 56T T
o RIAFMERL
e storage.mode (x)
o M THA4EMA storage.mode(x) < — "integer”

o RXT RN
o Is(), EHE LA £
o object.size(x), ETA X LA & M H A
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RIFEEAL AL RIAFEE RifRE0ZS

e rm()Hge()

o rm()iF IR % 695] A

o gc()hR M AEH, BATEIRKIE
o 27 H BBy I B

o MFKEMIMIIESE, REXINL—ANAKIESE, REETH
i

o N ZIEZEFIL a3t %
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BLASHILAPACK

e BLAS
o Basic Linear Algebra Subprograms, & HRX#HALFE
http://www.netlib.org/blas/
o Fahey XM REIRN, MEEERESF
e C. L. Lawson, R. J. Hanson, D. Kincaid, and F. T. Krogh,

Basic Linear Algebra Subprograms for FORTRAN usage, ACM
Trans. Math. Soft., 5 (1979)

o LAPACK
o Linear Algebra PACKage
o RMBLAS, % TA&MITAKX, KEFATEMEGR DT
7 g, i ESEm . AT H4EEQRY
#9Householder#: 3, VAR 3 S8 90 fE
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ik
Ak BLAS

o BLASHSLEL
o NetLibZE 4" 69 FF IR ik A
o Intel, MKL
e AMD , ACML
e NVIDIA, CUDA
Kazushige Goto, GOTOBLAS

o ATLASHIRISCHF
o netlib LEBLASH) TH42, w44
F)http://math-atlas.sourceforge.net/
o AT R AL IR ST ARAL
"]

http://mirrors.geoexpat.com/cran/bin/windows/contrib/ATLAS/

o #pfETr =
o T #Rblas.dll
o ##%R_HOME% T bin%¥ #9Rblas.dll
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R KA i X%k MapReduce R

bigmemoryfH<package

@ bigmemory
o EI KT XM KIEME, 5 Inwitch. orderd 7 ik
@ biganalytics
o *f Tbigmemoryst %, 5% #apply. kmeans. Im. colmean®¥ 7
*
@ bigtabulate

o FILKIEMAYtable. tapplys 77 ik

synchronicity
o £ #LBoost mutex#y J Ak

bigalgebra
o FILKHEIEGBLASALAPACK
o E&T T XM F
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bigmemoryZx % MapReduce R4

o FHfFELIIELER
o FEEEMNT K
o HATRABITHEESS
o H RARHGE I I HE 1Yt R
o FI
o M10GAT 3% & H1FIRAT
o 10GYA L &9 % 3% s 47 4% Al MapReduce
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REK igmemo MapReduce R

MapReduce

e Googlef]—/NE&F|HiE
o 201041 A 3%k, %5 H7 650 331, % #System and method
for efficient large-scale data processing (&2 K HLAZ % 48 &
) . ZGoogle® 3l h AWM EZ—, LREAZHERTE
S HRZ —,
e MapReducelJ N F
o Google& sl M
MR &
o Amazon#9Elastic MapReducefR 4
o JF /&1 B Apache Hadoop
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R5 RS

nemory % jis

Googlef')MapReducefi 1777 7

MapReduce

R5%

/ User \I

(1) fork il
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) fokk (1) fork
U
‘/Mu.s(cr\
\.,v ‘/ 2y
@ assign
assign reduce
o map
e
ker
\\j(‘f -/
split 0 — . (6) write
lit 1 ' \\‘x\rkcr\'—‘ -
e i o (5) remote read__ o\ MO/
split2 (e~ i ) (4) local write _m_,..»--"" >—
worker
split 3 o C \\'urh‘f)
split4 R
) ]
Input Map Intermediate files Reduce
files phase (on local disks) phase

output
file 0

Output

files




R5KH

R Package: mapReduce

e MapReduce % ) ] B S H
o A Fapply& 74
o Y ReAeby A R aggregatetd fi
o SEHLTT
o 1% M splitsf) W46 [ 3 4T 25 4
o 1& Mapplyf & 474 2
o LEMHH
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MapReduce R

RHIPEf /1

e JFAJMapReduce: Hadoop
o Hadoop & Google MapReduce #—A>JavasZ 3L
o & X Mapper, #IZ#H Nt9Key-Valuest, b+ LR, <
X Reducer, ik, L RETHY, M RALER,
& S maindy # o
o RRIOB, R4 AFHT MR
o RFHadoopH)#4: RHIPE
o kM A, HRAHadoopdE R —HA
o HATA A Linuxf=Mac OSHa A&
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RE5XK igmemory % %t MapReduce RE5#HEE

R-5 £k /7

e DBI
e RSQLite

@ rodbc
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o HATIHHE
o RIBT#AT IR 69t 5
o M EHHBA
o 3MAHCPUKIHIT

o wiIFT
o MAFEHGFIT, FRAHLEFLMEINGLE

o [aMT
o RUAFNIATH)HATHIZ
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Sehb it B aFFT

o f4ZMPI
o Message Passing Interface, —# 7§ & 1340
o AL B A AT Z a9 BB ITR A

o MPISZHIHLH

Machine1

send send
Machine2
| — ——
| | send | | Queue2 | |
I 0 !
) | |
| : | | Program2 :
S — i — |
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@ snow
o T AEHAMPL. NWS. PVM. Sockets®W@#t4% i 77 X #f 17 5F

T
o EEBARFITEMERH LEAFTHHE
@ snowfall

o Mfsnow# /TR EE M —AE

@ http://www.wentrue.net/blog/?7p=878
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il &3

ke IFAT

@ multicore
o B it £ Mllapplyty 7 XIFmE 4
o AFMHEE LN EITH

o doMCHlIforeach
o doMCEHM % 4
o foreachBURMABIR, B2 % iz H
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KT RLEH

R RAE 1 B AR AR i 18

RIE S 7E B AR EN 4
chinaR£ i 0] Jii
RIZHTIRN A FH Ak
— e E Y

o BEWIATFSE

o THAHY SR ITI®
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