R Data Import/Export
Version 2.9.1 (2009-06-26)

1. Introduction
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Fo Fol= dlolHE A% § 9ES R 715 S nedhs AR 7ed AUk Becker,
Chambers & Wilks (1988, Chapter 9)°l] += Al Aol A S ol tlo]E = Y& 37| el o2 Unix
ET(tool) 5= HIOIE & AT skal 22k o AREEE Ao 2L of7F E 5= S AdY . e
=g 9 dolg o] s 21357] 918 R o] obdl perl & o] §3H= HI} 4 read.fwf =
A8sE Eokruntime) perl ©] T idw AAD wrxE A5H o2 perl script =
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1.1 Imports

Rol 459317] 7 42 Fd P el= Teek text A1 0|3 F2 AU T3 A% 7] 9]
TAE a2t AU Text LS ¢lo] Sol7] S8 7HE Bo] Abgste 7ls&
scan ©] ™, o] 31 [Spreadsheet-likedata], Chapter2, page 5 °ll A ¥ o] &= W< W3t gFite
s}4=(functions) 9] 7] =7} Ut}

SHATE BE 7 AAHAHEELS 9 Qlo] Excel 2= A ELY SPSS 3t X ® 54 binary
= A CD ol A AS W A7 dreduth 4
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o] & A application & ©]-&3k= Z o] AAY 7Fsgk A2 o}y, [Importing from other statistical
systems], Chapter 3, page 11 9|4 oJu] &t Fx] 5 o] Ro|A o]&d HAES 2 A A& F o]
7VeetA] Ardstar FU T Excel ~Z#E A E(spreadsheet) & ©]-8-317] #13l] AHE 75 g
1 =2 [Reading Excel spreadsheets], Chapter 8, page 26 ©l] 2.¢F%] o] 151Ut}



A e A9 dlo|E & L A7]E Zo]al(compactness) T S =2 0] 7] 93 (speed of access)
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oA ZE 4 e, BE AHE Atol=9] wEeE 2pA| 7] wiZell 3t (header)E ¥l
Bol7|x= dyt} ol el dolE X thafA = [Binary files], Chapter 5, page 19 I}
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1.2 Export to text files

X
2
o
N

d

R oA A5 HEWs 34 A= o4 &< 8] B wAES
U th ob el o] Helol ALgekaA Sh 5 Jol o] 917] vhelo] a1, wE-e] 45
text shelol bt WEls) WA g SRolshn @ &SIkl binary el°]
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3t cat 2 HolHE FEFsUl= Ay 55 T 7FE 7120 Ut oA sty e S
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1. Precision
529 44, olgf gt 7553 o] &4 A4 HAS 1F dF(conversion)S & W= 7S BE
AR5 E‘r 1 SEA| qH(full precision), o] #3F A3} 2o AX o2 AA A" H A 4=(digits



A et EE dervich

dist climb time
Greenmantle 2.5 650 16.083

3. Separator
7V wol AbgEE WS (field) TEA F sbs 4 E(comma)ol™, 1A ol s Abgale

o7kl A= A Qboll A dHE FhalA dRE BAsts dol g &A= E5 U o] gt
FE| 2 J}O“: < CSV (comma separated values)Z}al é}tt] ?E‘Zfﬂ ﬁ?%(wrapper) 71591
write.csv 7} %33tk VJD‘T—E?._ Ay, 22 KA M =, E7F A5 F (decimal point) S =
AHE-E AL 91O UE(C’] 49 write.table Oﬂfﬂ dec ="" & 7<] 7““}” At ) csv vkl Sl
Al ]ﬁ%o] AT THEAE AR EE AR 9\%5‘413}. o] A5 AUz HEEE A Ast7] 9l

write.csv2 S ARg-sfoF Ut wpelb A, Al Z2 8 AFE-s AL Bl(tap, sep = "\ t") S AHE-Sh=
Zo] 71 ok A 9l A elo] | 4= gl H )

4. Missing values

o= =752 NA 2 =9 (output) = Al ARSI o &, o] AL ¢15= na ol o &) 214
913‘4‘1} NaN erte table o A= NA ¢} S3do] FH5 w4, cat o]t write ol A= 1% x]
kvl AL Fo)gof gt}
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5. Quoting strings

A4 (string, ZLA1 0] 3 o] F©]
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e 25,
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> df <- data.frame(a = I1(""a \"" quote™))
> write.table(df)
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> write.table(df, gmethod = ""double")
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> write.table(df, quote = FALSE, sep =","")
a
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7] #] MASS o] EZ3E o] 9l= 3 writematrix = FHS A= 53tE QE o) A&
Assi, ¥ & aﬁ(block)oi%’“ D= FAE s &M e A S 2 E U

sink & ARE8iA 9 sfut e % H % JdeEHe R ﬁJJrga T2 FE = [A3st= 7o)
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74 &8 %2 34 (route) & ofY 7] Tﬂ]—&’—Oﬂ options(width)ell th &k A & (setting)S © o] afof &
T ‘3175‘45}.
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& A #l7IA A text FLE S F v = A AT A SPSS ¢} Stata =
ABE YH U= 3 % 7Fs s

1.3 XML

text 4L S A HolEH = 2lo] 5w, 2 IS WA= o] AFE-SF 14 (converntion) & (¢l =
E°] [Export to text files], Section 1.2, page 3 ° 7]&E5 o] U= HOZ T4 7]Z (comment
character)ut &ltj o] &4 o, Ak, A5 £ %)g oF3l %7 10}14 AL A} gA9
AdAurt. deolg el W& oy} 1 W8 FEZA ZIFdhe wkaY dol(markup
language) = dFte] shdo] 1 QoA ehdd] AW 715t = S (self-describing) 315, 127
7ol T 7H7F HlolHE ¢l vl AZEQ ol o2& AT AlEES dEE 287 S YTh
8 npag doj(F o dubA o 2= XML 2 4] A 9l eXtensible Markup Language)= %
FE ] Holg AERE ofyt & o EI FH Y dHeoly FE7AAE x7e] Zhe gy
XML 2 A3 o dAd 175 4 3d O“ﬂ R defe] ol vk ¥} 21 gk EHTFL OP‘/}«]

7]0] 1017b_ AHFUTE XML 2 A =9} 289 S Fdsh=d 2e8a 528 55 xdst=d
AREE AL 5 U T

7] %] XML 2 R 3} S-PLUS ZFol A XML A4S 93 2 5 QEE vkt 758 A 86,
7] el et 27 5 W A4l o] Ves AR R Slvks SiE A dshaa) g
R A2 927 XML & o838t e V] e FolE & ¢ deA B T gy



to]E A& E‘r%kd application 4] T5 o= AMR S 4= U= Ed sk 2, R ¥ S-PLUS 9
AdE NAES T N A" B5oA & 7se A st A, 232 SVG(Scalable Vector
Graphics, OE]’Z“J XML& &84 d3E A, 715& A3 ok 2, text & HloJE] 1E]al &=
W g ahahi wabobglr BA] Ei B 1A S Sk A So] 1A,

3 7] 2] XML 9] thekgt 755l A2 o] #49 Am HE Hojdytt & o AAIg &%
o Al 7} E 2 3 web page £ Zhol H 4 A] @ (http://www.omegahat.org/RSXML). CRAN ol 4| 3FS- 4=
A 7714 StatDataML 2 XML = 24 5 shrte] o Al iU o),

2. Spreadsheet-like data

[Export to text files], Section 1.2, page 3 ol 4] $-8]+= 3 & o] 5o
EQ 09 2xd= 95 SHS) ea Y 2og 4
FE Y FA =S RE ¢l Sol= WS eyt

2.1 Variations on read.table

read.table & AM2Fe] Ax} FE|9 HolHE ¢7] 93k 71 Hel sk vk d Yy o3t 754
uj] ol read.table 7]5& 3= v U3t 71550 A O}X] qk o] FJ sk 75
OZE A gk AgYyr)r Fod H& readtable o TJ] 2
Hl G542 W ol gh= A J Yt Bk ZA gk 8- vl 1} sca n—%"<L SHA Al 2.

gg 7H9] %‘ﬂ@‘/\]’@_% E]’%"v Q%qq

1. Encoding
gkok mkelel ASCII FE7} obd Ak WigEo] X3 o] vk, 23lo] A= F-5.3} ¥ o
HoA B E=A RE=EA] Els)of ), o] 2> F==2 UTF-8 locale | 4] Latin-1 39S ¢+ 217}

4

B BAIQIE], o] AL ohesh e R o AT 4 LTk
read.table(file(**file.dat", encoding=""latin1"))

2.3 22 Latin-l &% F@E 2 locale o th3) o] W& AHE T S ek A

ofN

2. Header line

T AYEEdA Y E E9etA m7]sketa detal AsUn AR drole 3§
olF il 4 01%—2% E°17t 2191{—31, A shte] W e &45011 Hsf Aol 7}
FEHTH(HEF R © A2, header = TRUE 2 Al¥ 3k A Q] t}). vhefof], o] W
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read.table("*file.dat", header = TRUE, row.names = 1)

g o] ZEL colnames & AHEAIN Wz AW 4 glon], upz AolH o] F & (vHek

A )l el -y o

3. Separator

:[LTL‘L_ 35, 8= AR od F
AT HZE sep = vk sep = , sep =
FEAL AEo] 1gH FAA g JFS
Falo] oW el Q1= W AR A F(tab-

"N\t ARg-el ot gt
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4. Quoting
HEE I3 EAY BALo] iz ol 130 AGS, 22pel A Lol 21 2l §45(quote)7}
e}y deol mE BxSo] Ex8 Fxdo 3 folzlz pEPuLh. $ad <Ly s

TAFE 9] 23R Q1855 XA o] §lThH)S quote 315-(argument) 2 FA| & 4= AFH T sep
=\ "ol v a4, T == quote = i 173 ¥l o] of g,

obFd TEAVE AGHA 2 B, ColM 2™ A, 18H EAE el = AFR vpE
okel *\oll ¢l 91§ Flo] FHa = dFUch 54 TR BAZE AR Aol 22
AEAM Eol TAshs AAH, AEH TALD HellA T5E i LAkl 23t <18 A4
T o] BT =% QlFUT olE& &9, *One string isn’’t two’, "one more" & $1o] Y W&
read.table(""testfile”, sep = """")S Ab-&3foF gt} o] 2 A & Y ZE FEA tiél] 2HE3HA

2EH

5. Missing values

g ool £ AS35S wU1e7) 98] BAL NA 5 A4S RS OEES (450 AA W,

- = e e nastrings°ﬂ «]LH o] iﬁﬂ o gl
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6. Unfilled lines
XS AEZIE e helo] £F oloj i Wl o] I A B& FHAAY TRA
w9 79 v BT o) 2l 9 5HA 2)7] 98I fill = TRUE 48 A o,



7. White space in character fields
TRAZE A0 gl ALl FARE ol Yo AL A Frio] 2 e dnw
ol A= Ut) 71 B+ WA Hoﬂfﬂt,strlpwhlte TRUE S ARE Y T

8. Blank lines

read.table & t] & Eol 9] 392l P& FAFYT} o] A2 blank.lines.skip = FALSE A& ol
olaf npd 91‘: tl, o] A fill = TRUE 2 37 AFE= wjit b5yt o] &k A&
oful &= H-E 9] layout o A= Hl o] Q1= B 5o] AS5H MAIES ovsty] Wl A Yt

9. Classes for the variables

EWe 22 W 54 %=, read.table < do)E =9 Yo X&E 717t BiSESo
233k class & 22 sty Pt oW §1g gho] AZA]7} olal B 3] 3 class =
At = = Qlopd, o] =38 A1 & logical, integer, numeric ~L2] 3 complex & ?‘—‘.047}13% class
TGS A E=FY okt wkek ol gt A =7} B Aok, 71 W= factor MR WIS U o

¢14=(argument) colClasses ¢} as.is += U] Bo 2SS =4 —’F AA gy} asis © FALE ]
factor M2 A3 = do] Jes FAFYULH(FTE o] EE=29F 2y, coICIasses E
AR, 48 Al Zhzbe] doll AY- thE class & Il Aol e @yt F23% A
colClasses ¢} as.is o] ztzte] W=7} ofre}, Z42be] ol s 7|s=dth= Adunh LA
olE2 P olEEol X I (‘i’}‘%k i dol glvhd) s o

-
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10. Comments
readtable & FEER S £ EAR GG QT ek of FAE vehvt

Md

(AEH 3L = ol A veped o] ofyeldl) 1 = o] yrA] B2 FAE Y 5, 2.4 2
T TS 23 _} =5 o]l Moz APyt vkef vloly 3 Qhell F4 o] gli= A o]
S b, comment.char = S 2143 Ho| o ok AUl A HY® o wE
Adutt)
11. Escapes

1%, Windows o A& 1884] 225 oh(e] SEA\E A2 2154 Bashe o st
g, RoIA o] FA13 dlol8 5ol 2 g5kt Qo] B2 thE 2214 ofd A o] Hele]
AU,

B2 0SS 42 text Aol o EHH(\)—E— " (= F 5 escape) A= ARE-EFaL
ws
A

-

read.table ¥} scan o4& &5 allowEscapes 2} =] ¢1<(logical argument)S AF-&-3Ut} R
220 HAREE o] 57} false 7t T ZER A H o] olom, T1efA] (ehA] A e oA &)
ALYA(\) S 24 vh (B T8 escaping) Q180 2§14t}

Lol

flo

BE WA A8 Gel A T b5 S wA s v ol g o
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read.table ¥} scan 5 =5 =7 <15 (logical argument) allowEscapes s 72 ds54YH R
2.2.0 o A F-Ef <} Z%Ol 1&48 false 7} ZEZ A AEo] glom (Yol A3t 57 5ol A)
ALY HA(\)= GA A8 vpA = o =2 gy} ek o] 2] g A" o] true 2}, C A~EFU 2
\a, \b, \f \n, \r, \t, \v2}\040 and \0x2A ¢} o] & ¥ 8 A1} 16 A A 27}
TEE fAFY d&HFAN\)E ZF Oi”‘* 02 5 A% 243 Zo] bgFo]
read.csv 9} read.delim ¢} -2 HE gt = GTAE Fatodl A 2ZHEAEoA] YH X
CSV ¥y slog Ry udo] A A3} A read.table o QA<+= AFyt}. read.csv2 <F
read.delim2 = AFH o7 *U}(comma)é AREEHE Sl A gy o)

ol

read.table o] S4& 24

Al A8, B8 vk 22 FEj o] ol 2] WA A 7} Fy

Error in scan(file = file, what = what, sep = sep, :
line 1 did not have 5 elements

T
o=

Error in read.table(*"files.dat", header = TRUE) :
more columns than column names

o] WAX]7} F-olo] AR F&Ee HRE A|&3HA] Eehthd count.fields 7} A4l & Xt}
AL BHA Zrolul =] f-8- 35kl AHEE = lFU T

842 S oy 1 E(grid)E ¢ FaFUTh 7 doll vt (=8, A7, £, 5AT,

A = )71 E) atomic M E 385 F 3kl colClasses @1 comment.char = & 5431
glojof 3 33«] T2 nrows & F-oft=d (LEal oA o F45ke Ao] 545k AT Y

TH5UMH =] 2 APt of o] d A &S A AL

2.2 Fixed-width-format files

b el dde = FEAE gAY ARde Azl dol Z=E 7HHYT o3
A=Y A=A ol wj-g- AREA 01 AL 9 F7HS Hokati=d o 1 E] wjuj 2 o] =

.

3 read fwf = WEH o JE Yolg SEAXFOZN, 18s A ES ¢ deek S
AFgUth 1 e gd o AA S vEgRE ¢, 49 EAEE 288k, How FEw
o)Al WAL AAlEtaL, 1Y)l read.table & T E(cal)FUth o] AL e ufdo) A wt
o' ] H3+gk A EHEHH” AFA 2 E DS 98 perl I e A EFE ALEEE AL

FH3Y



st~ read.fortran & ¥ E @ (Fortran) 2Bl S5 A Aoz A4y
frAbek S gyt

xs
%
&
1o,
o9
=
(ot

2.3 Data Interchange Format (DIF)

Interchange Format) %) 4 t}.
Z%]%%LHE}. o|AL 7t doll +H&

o o
(i,
rg
Jm
o,
rok
Hd
B
rlo
O

.
U
5

f%? _read DIF < 131& <

ﬂc 7 Oﬂ/ﬂ AJi'ﬂt:/\] E2 T o] XA S HHES AXHTAE |
read.DIF("cllpboard" = A3 2302 HE dolE =) b
AZ Y EAEE YF=1 104 read.table("clipboard™) Bt} k7 ] 7

2.4 Using scan directly

read.table &} read.fwf & 32S 911 scan & ©] €31l scan & 2= AU A S
vl A BhA Rk FF sean & 3] AHE-kE Aol U W = 2l
S scan & E LT(argument)E ZbAaL QA aAE F “HTIS o]lH] read.table ©I

Eallsych 71 $28 <9 (argument)= what &2 o] A& o= Ao] A2 NE ¢3H
2] B & (mode) EEOL A 545 A ok, ek o] ZEof o Fo] BolA YO, L o] Fe
HhShy] = B2 o] ARG 93] ALgFH Ut RE(mode)= F, A BE B4V E 9, BE

0, or 0i 9} 2 Abelol &3 SH VL o) & EU ohulsh Bie

cat(2357", 111317 19", file=""ex.dat", sep=""\n"")
scan(file=""ex.dat", what=list(x=0, y="""*, z=0), flush=TRUE)

Ol X2 M IO At 5= S50t e Ul Bl 2= HELICH

readLines @t 3 ot R Zlo] ehomeo] AYPS s EE el(line) S =
I

Zoleh Wt fel sk At

tLie 2 E2 OI0IEHE Se AgLITh & 20l 22
dat Ol ATt JtEot OlX= 810 S0l=
(22 ZREUHA =2 HHME AHEotH 3

scan 9.| Aot 0l Z

2000 ©1 @M= [HIOIE matri
%‘z!_ MHUHAN=E 1 |
22l Xl Z£&LICH

—

A <- matrix(scan(*'matrix.dat™, n = 200*2000), 200, 2000, byrow = TRUE)
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\l
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, OtcH
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PE*%ILI

Ol ot O 2 HIZ22I2 AlI2H10 =)0 22l OHXIS Ml Sl 2EHe= ofH

ng

A <- as.matrix(read.table(""'matrix.dat""))

A <- as.matrix(read.table("'matrix.dat", header = FALSE, nrows = 200,comment.char = """
colClasses = ""numeric'))

Ol 22 X0l= He 25 2000002 2cle &2 € &M 2 LICH Jd=X=2 2019+ 200 01,
scan 2 9 =Jt Hel= EPJ read.table 2 ﬁtéél colClasses £ AIE0tH EEHCZ AtE8t B =
18 =, SE6t M2l S0l A AIEe 2R 125 =)t 2 RELIC
2= AREE AIZI2 8 REl GIOIFJOH MekA et o= US0 =2t AL, BB
2ol 5 2= WS JHE0t 2% L3t Z5LICH
writeLines(as.character((1+1e6):2e6), "ints.dat'")
Xi <- scan("ints.dat"", what=integer(0), n=1e6) #0.77s
xn <- scan("ints.dat"", what=numeric(0), n=1e6) #0.93s
xc <- scan(""ints.dat"', what=character(0), n=1e6) # 0.85s
xf <- as.factor(xc) #2.2s
DF <- read.table(*ints.dat™) #4.5s
el ool A2 DE HeE o tl= st &Lt
code <- ¢(""LMH", "SJC", "CHCH", ""SPC"", ""SOM"")
writeLines(sample(code, 1e6, replace=TRUE), *'code.dat"")
y <- scan(*'code.dat", what=character(0), n=1e6) #0.44s
yf <- as.factor(y) #0.21s
DF <- read.table(**code.dat™) #4.9s
DF <- read.table(*'code.dat™, nrows=1e6) # 3.6s
LAIZIZ 2EHMEOI2E 2D JIsE AR 2EMMUHAM=E REA 2 S M A

~
A8 S B2l AIZ2HOl A&~ R E LICH 2t garbage collector(E2 2 Ret Y2 E Jelot Hele B2t
C= N Zetet AeHol et &S s 20l 25Ut

2.5 Re-shaping data

HHE AZHZAIE SERS OIOIEHE SHO HE 2= 25X S0 2o 1 222 SHO [T
SHESE R0ots g TUCZ H O JASLICL R Y 2 e =
24=XNE ERZ UL UGS €2 582z £Fe &f MRI SEUCZRH €2 2

GIOIHE Ao 24 AIL.

ne
2
$0
rH e rin



Status Age V1V2V3V4

P 23646 45190 50333 55166 56271
CC 26174 35535 38227 37911 41184
CC 27723 25691 25712 26144 26398
CC 27193 30949 29693 29754 30772
CC 24370 50542 51966 54341 54273
CC 28359 58591 58803 59435 61292
CC 25136 45801 45389 47197 47126

ol 71el 5 JRe] FWEFo] 9lar Zhzke] HAof U] o] IS5 7} F7FE o] U o] HolH =
mr.csv ¥} 72 o Aulel = BE %M S92 AYY o5 o] stack & o] &3tH HlolHE
Gk e EHANE Y § JEE o= 2o Ytk

zz <- read.csv("'mr.csv"’, strip.white = TRUE)
zzz <- cbind(zz[gl(nrow(zz), 1, 4*nrow(zz)), 1:2], stack(zz|[, 3:6]))

Ol2l EE = Ot 2 ZsLIC

Status Age values ind

X1 P 23646 45190 V1

X2 CC 26174 35535 V1
X3 CC 27723 25691 V1
X4 CC 27193 30949 V1
X5 CC 24370 50542 V1
X6 CC 28359 58591 V1
X7 CC 25136 45801 V1
X11 P 23646 50333 V2

rr

unstack = Bt &&= A Sot=0 HI0IEH WEWIINH sS&LICH Oldst &P 2 ot
S Otell 2 201 & = reshape € At&ot= A 2 LICH

> reshape(zz, idvar=""id"" timevar="var"",
varying=list(c(*"V1",""V2",""V3",""V4")),direction="1long")
Status Age var V1 id

1.1 P 23646 1 45190 1

2.1 CC 26174 1 35535 2

3.1CC 27723125691 3

4.1 CC 27193130949 4

5.1 CC 24370 150542 5

6.1 CC 28359 1 58591 6



7.1 CC 25136 1458017
1.2 P 23646 2 50333 1

2.2 CC 26174 2 38227 2

reshape = stack 2Ct O S& St 222 ALE0H0F SHAICH AFHINIMCl 8 SECH M 2! SEHE
JIXl= OI0IEHE == d MEE = USLICH direction="wide” 2t & reshape 5t BHY
LSOZ HOIEE MEGt=IlsES +8HE = UAsLITH

Ct S HE6| A ol SEls 2512 SHBLCL U8 H0lH 249
& S 80| S0 [2! fector o S ZEE SH3I0] e 2 B 2
5 S LICH 82 ANMEE OlHE 9D 22 RN REBO2 9=
oluish RSHE 0l2fE MY FSS WO ©X g e uA@u: oI 0l ofl A
= =T
2

= 31
AL CH(ragged). R Ol A 1248t & H St EH~| =g
EHA

g
M
2
r

UCBAdmissions ©]2}+= R ¢ EF2%<l Hlolg AlS o2 sl Sojxd, stslrtel Al
B3 19733 714 2 o] Al F-5-of] T3k UC Berkeley th gt ol] A 93k 2| AR =S 73 Ay
S E3299 e 25 1y 2 5 A5y

> data(UCBAdmissions)

> ftable(UCBAdmissions)

Dept ABCDEF

Admit Gender

Admitted Male 512 353 120 138 53 22
Female 89 17 202 131 94 24

Rejected Male 313 207 205 279 138 351
Female 19 8 391 244 299 317

EYE PU2 UG 3XA HEZ LIEFW & HIOIEH 20 o R 8HLIC.

=
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0
rr
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sLUIC
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(flat-like contingency tables)E 21| &t read.ftable Ol 2t= & =%

2
L
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= b atS Z8ot=0 [N ZE0F 0= O
= FIOHEQL Ql=(argument)= FIOHESZ  DJHX

read.ftable & et T=L2 U2 FE8 == JtA D USLILCH flattable
AE3H0 BH & & Elf (array form) 0l A standard contingency table £ & &8 &~ S LICEH

st
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flat.table 2 1212 #H(E= )2 "ragged” display & SE X &ELICH 2 & Hg0] 2
2 XHFull grid) I =HECHH H{E AL E OIOIEHE 2401 ?IoH read.table S CHA&I A
AME3H0 01242 Z 2 H contingency table 2 &4 &6t OF & LICH

3 Importing from other statistical systems

Of ZolM= CHE SHAAEON 2ol Z4dE Hioldel ol mEE =0 2= 2Hol
CHot & & LICH.

OlX2 HR=22 8% 2NHE Lot e £2 Y-OIXE JI= AIAO0 X&otK €S 2=
HZEX HE =5 USLIC

3.1 Epilnfo, Minitab, S-PLUS, SAS, SPSS, Stata, Systat

=Xl OHE 2AR2 WIIX= 0l SHAAEN 2ol MSHE IMYEsS =AU
HEW= JlsS ML

HHO AR 0|He &= readtable 0| 2R 2 ot= A0 Hioh 2 ECZ B2 HICIEERIZ
& 24 LICH. write.foreign 2 & Xi SPSS 2 STATA 2 L2 LHD| J|g§ HZEHLICH
Epilnfoversion52t 6 2 I MECE NHE 20| HHAE HLOUO=Z HOIHE HEIMSLICH

read.epiinfo = "REC' F2| IIZ S R OIOIH 2B 22 e10{=E XY LICH EpiData £8t 0] &t
OOl HIOIEHE A el

0z >

read.mtp = Minitab Portable Worksheet & =24 27| &LICH O|H2 R list 48 FIANES
LQAE BretetLICh

4 0o

&= read. xport = SAS Transport (XPORT) 2% MY S 8110 UI0IE 2y ==(a list of data
frame)S Bt LICH Bt SAS JF Z4lol HFHOMAM AIZItsotOE, &= read.ssd Jt
HESHILOH | A (in Transport format) SAS &7 OIOIE Al(.ssd” &&= "sas7hdat) 22 MEEH U=
SAS ATJEEE M4otd dot=0 AtEE == JASLILCH



O W5 20 T2 90|20l readxport & S8 &= USLICH (TN Xl Hmisc = S ALSt
S0l sas.get 2 JHAI 1D UMD SAS E A HSLICE) SAS =810l REREUAM AEcte 22
PIZ P = U= SAS System Viewer = SAS HIOIEAIS €10 N2 'csv 22 LU Z
LHEUWDIGt=0 AtEE &= JASLICH

&= read.S = S-PLUS 3.x, 4x &= Unix Lt Windows 2000 (32-bit)0il 2loff A& & HiOIL el
object S8 &S = UL XSS UE 0OS ML &2 = USLILCE OlR2 Ol eHE =
U=OICt 25 S object & ZR& SUSLICH Sol AN 8E, &#HE el HOIH Ty
NS gaUslist=E S = USLICH

ro

&+ datarestore = (Alpha Z3H30A dump & S )(1|L|op:_ [r= =Y
(data.dump Oil 2|0l &84 =) S-PLUS OI0IEH & X (dara dump) 22 Mool &4 O
S-PLUS 5x It 1 OIS HAMU A data.dump(oldStyle=T)Z M&E HOIH BZE AE=E E
2Lt

OroF SHAI0| S-PLUS Off 2 &= UCHH, S-PLUS Ol A object(S)U R OlA MAHE =0t
22 (source)E E E(dump)ot= 220l ES OI 22 20 ¢ &l2/get gLICH S-PLUS 5.x 2F 6.x 2
2 ©4&2 0t0tS dump(..., oldStyle=T)E At oéa LIt M2 210/12 0 2 object E 212 ™
2 A 8r==(source function)2| At 2 CH i Xl A& E(batch script) 2 M S ZMA S AFEol=e HS
dsste = AUt

& = read.spas = SPSS Ol M "X &3tDI(save)' 2t 'LHC’LHDI(export) ZIZ0 Qo MHE OmY=S
g = UsUCh Odcld HEE OogAe 2 S0 [E ot a2 i
SE(list)E gretatLICh SPSS 2 H=H(value labe)H+=2 HEHECZ R RA(R factor) &2
2t E LICH

SPSS Data Entry = OIOIE AEc| SElH(entry forms)E MAot= HE2IAH0IES 6
CIZ2EZ readspss = CHE = SIXI2H &2 SPSS %2 OIOIEE =IHH i“” JEE %OP

Stata 2| HH& 5,6, 7/SE el 82 It
Ct. Stata B1== B0 SH R 24 (R

2td = ASLICH

Stata .dta'It 2 2 B0l 42| ZCHO| M
&t<= read.dta @ write.dta Ol 2ol &40 £ %=

[ Ct.
|
factor)E HEIAIII LI R 24 (R factor) 2 £ E HEtE

04H
ol
O
[ e
=

read.systat = (Windows 2t 22) little-endian machines 0l MO& FHYHOl HolH ItY
(mtype=1)Q! Systat SAVE II2 S SLICHL OS2 sys' L= (BO 220 =) syd2 HEXE
JEXI D }sLCH



3.2 Octave

Octave = =X I/\*aEH*/\I*E“(numerical linear algebra system)LICt 2JAFIHIIXI LHSl &=
read.octave = Octave B & (f 2! save-ascii E 0| Z0t0{ M A= Octave HAE HIO0IH Lo ML S
2 & USLILCH O &= LeEQl SEHS HREEQ H=, ﬁ% atomlc(/\'—r sS4, g,
T2l N X Q| B E (array), 2 (string), & <l (range) & boolean =2t &)t It S & Q1 24 S(structs,
cells, 12l 1] SE(lists))= CIE &= UASLILC

4 Relational databases

4.1 Why use a database?

ROl & U2 = A= OO0IH SEH0ll= M0l ASLICH RO 2ol =&E 2= OI0IEH= [HI‘:'EI
A0 EMaot 1|O|E O Md SH=0l g2 ddictes S WHEE = I 2 R2 Ot
HIOIEH A 0l= HeotXl EsLUth 3J1J1 2 % BIJHEI0IE Ol&te! CIOIE object = R —T*%AI

22 EF=UEMHE OFIE == UsLICH

M

R 2 OI0IH SAES0 & XS X LSLICHL = 8 H 042 ASXI SAN SL&t
CIOIE Ol E=3GHHLE HOI0IE otH 8t AHE X 2HE HSHIF CHE AFZ RO 201Kl 22 =

S LIC.

RS YTAGI0IEE XRGIOE 3 M&AA HIOIE object Lt HX ANES HEE 4 U1
oI0ITIE Aol S + ASLIC J2iL NI G0E B3 5 =
A AEO O 6H & H REE K| &L CY

CHOIEf 2t2l Al AEY(DBMSs) 2t S5 23 DBMSS(RDBMSs)= ¢12 2 2Ass & Helg =
UAUE= N ASLICE 01H S BES TS ZSLICH

1. 2 CIOIE IOl AN A8t 220 A E2E == UsLICH
2. HIOIEHHIOIAOIA RAGHALE S2t WATHE 2tE= 26 BES NS LICH

3. AT EANES A2 Y ZHOIU R OOIH ZHEEL O &gt HH2
CIOIEE MEELILCH

4. OIOIH &=

I
-/
SNES &%



5. 2 892 22U0I0HEE N&dt= MHZN 22 == UASLICH

[

FXHR 2] contingency HE =0 LHD| <IGH A DBMS Jt
222 dlolge 10% WXHEE )| oM E22
ZelE 40 A2 HIOIHE HIOIHYIOIANAM OS82 =5 AL LICHL

& ofZclAHolA
AgLIth deld

N

.2 Overview of RDBMSs

MEXCZ OOIH 2o =20 HIEZS 1 A= HIKAD 2 428 RDBMSs =
U A & LI Ch(Informix; Oracle Sybase; IBM's DB/2; Microsoft SQL Server on Windows). 2|1
WEE0ILL &2 AJIS CIOIE HI0lA(MySQL, PostgreSQL, Microsoft Access 2t 22)%

QEAAQI PostgreSQL 0| & 1D E3& 10 Informix, Oracle, 112l 1) Sybase It 2lSAN0AN &
H&S BHESHH A Olelst 28 2 =2l= 20/1Jt 3|0l ™ It JASLICH

EIAE Y0 OtLlet 23 E HIOIHBI0IAE AE6t= TE LBtEel - ATYEAE
&5t0 -Olole &S0l UASLICH. ODBC(Open Database Connectivity)= 0led 582 2
CIOIE && AtE2l E&ELICH

1248 Windows 0l J|BHet OIAXIBH  Linux/Unix  OHME AEE
U S LI CHhttp://ww.microsoft. com/data/odb % ZFOGHAIR). 0 &2 =820 2et
SUH0IHE/MB HIOIEHHIOIAE MS6te 2 WX EYE N ASLICH

=}
Q
Im
(e}

QIOIEHIOIA= 22 machine £= (20 A=) BAXMCZE 20l EME = USLICH ¢
DBMSs £ Xl &3dt= SQL(Structured Query Language, &5 'sequel'0l2t =2lJ|1 & & LICt Bowman
et al. 1996 1t Kline 1t Kline 2001 & & 116t /\'/\ISZ) CIEHIOIA SO0l Chet I1ISO HE =0
USLICHA M 2= SQL92 = ISO/IEC 9075 &= ANSI X3.135-1992 2t 1) A M QU 1) SQLI9 It 2
AESE AL,

4.2.1 SQL queries

SO ZEXO R QUHHOIASZ 2482 28 712 SQL = 4ot sQL 2 AEHQI
AE0l =8et 280 AN EELIC

HSHCZ SQL2 HEXz MHBX 2 H2 0ISAHS0I R AHHOIA SN 222 M=
X0l O Eelgs =2 AL



= DBMS = 12=01 ot X0l et 2=XE 81 Us €58 L= 2= &
ESF:(=Xl, 2 €M, S) dH E= dDEZ S0 E HOlA HIOIHE R HIOIH =2t
Bl=et 2S(E= 2HS)2 ULEMIO0IA X8 MEE LI

SQL Fcl(query)= && CIOIEHIOIAOA Ol EEHECE 2EH= AYLILL dSHQ Fels
st 22 R 2 SELECT =& LICH

SELECT State, Murder FROM USArrests WHERE Rape > 30 ORDER BY Murder SELECT t.sch,
c.meanses, t.sex, t.achieve

FROM student as t, school as c WHERE t.sch = c.id

SELECT sex, COUNT(*) FROM student GROUP BY sex

SELECT sch, AVG(sestat) FROM student GROUP BY sch LIMIT 10

0IE & Xefil= GOIENHIOIX S0l DA% A R CIOIEN 32 USArest £ 26 & 22
SedstL|Ch 2/ M B 0N 200 B S = SLICH

SIS ST} SOl £ HE U B L0l HESIEE HI0IEHI0IA ZE JISS SH:ELIC
MOBTE U P F2le DNEE NASD 40 HAS HesUOA ) B gas
COUNT(*)2t SUM, MAX, MAX, MIN Z12| 1) AVG 0| 1] 2 &t== otutel A0l HEE LICH.
SELECT #l2/= HE (EIGI=l FROM £, EB(F= AND & OR 2 P28l 5L 0142
Z2A)0l (et TAS SF310| oA WHERE 2, 121D Z TS BZ5HD| 9I5H ORDER BY 2
AEELICH
GIOIEf T2 Dt= CH2 RDBMS HOiAl #S2 OHXl ORDER BY Y201 0| =Mt Zoh X
UK A2 A b E MO LHULICHL K222 BOK)E P00l ot 0lato 28

| 0
S0 ¢
o i
1o 2

I
JE(MEHE Sl =MZ)E = UASLICH
SELECT DISTINCT #cle &8 & H0A 22 == 2 ofLte] At= S BHate LIt
GROUP BY + =2 JI"OH [[}E} H=2| ot?l 1E= HEELICL of P | I O| S 0k(,)0ll 2! ol
tC

250 £ CI01 Ct= 1 X2 & (multi-way cross classifications) 2
oo E = ASU EP.

Otot SELECT EE 20| =28t =N E H4dol= ORDER BY == E&eUYH, LIMIT 222

Z =2 AXE FZ2(a contiguous block of output rows)— SEISHH Fote == USLICH
OlNE LAN K|S 22 22 FEotell KEE 2= USLIHOIKE =AMt RLoHA Z=6t
LIMIT 2 &0| A2l E = A36t= Ol AFE Jbssh 2310 20| A2/ 0 Gl 22 =& JASLITH



CREATE TABLE 1t Z0| HE 2=X2t 2= 0 2HHOIANA HIOIE dgs
CIOIE IOl A0l S AtSot= INSERT, DELETE £ = UPDATE data Jt Q&LICH E= 2l DROP
TABLE 2 & HIE = JAsLICH

Kline and Kline(2001)2 SQL At 2000, 22t2. MySQL 1t PostgreSQL Ol A SQL &= &0l CH oH
KNGl =0t A &SLICH

4.2.2 Data types

CIOIEH = Cteet SEiZ CIOIEHIoIAN H&EE = JAsLICH GI0IE EEiel E2l= DBMS 0
Mt ZE T XIS (SQL 2 0IF01 OtLict) SQL =01 OteHoil LHE 0 U= el =S EHU U=
NS 2ol E2 =Re= 2ot AsLICH

float(p) Real number, with optional precision. Often called real or double or double precision.
integer 32-bit integer. Often called int.

smallint 16-bit integer

character(n) fixed-length character string. Often called char.

character varying(n) variable-length character string. Often called varchar. Almost always has a limit of
255 chars.

boolean true or false. Sometimes called bool or bit.
date calendar date

time time of day

timestamp date and time

timezone Ut &M time It timestamp Ol X2 HAO0| /USLICH S BIAES HOIU

HOIH 232 |l S2E UE ¥e RS0 A HAEQ HY(text and blob)2| HEH =
USLICHE =S ZZXHOI R AIHHOIA THIIXI AHSXZ22EH & HStH(the type conversion)=

sHM UAsLICH

4.3 R interface packages



RESZLS <ol DBMSs 2F A H S CRAN Ol 2t8t 02 =32 THIIXIDI AISE £
Ol NE2 A =F2 =E(abstraction)2 HI*C’*LIEP Hd %E dioleHdiolIAZ R

=]
GIOIEHIOIAZ MH OIOIHEZ SAtoteE JlsS MSEUCH 2= THIIXISO0| CIOIEHBIOI A0 A
SQL #HcIE Soff HOoIHE H&ot GIOIE1 T oLt O gREse ds2 dgez
FA

THE)EM 2UE E=ot)| fI =8 It AsUCH
RODBC £ HI2l&t 2= L HIIXIS0l S&& DBMS 0 AAEO UsLICH defLt ddsel
Ngs2 Ot %*%*5 SEHQl RMySQL el ZEUAM AlxES HI|XIC! DBl £ Sgotdd=

S CRANOl= Jt& 22 E &EHEl = 6HLEC! ROracle, RPostgreSQL _12| 12 RSQLite(H =3 & Of
U= DBMS SQLite 0t 20| & | A LI CH(http://www.hwaci.com/swi/sglite).

ZJ12 & Of TH21XI RmSQL 1t RPgSQL & & XI&AS Xl &30 CRAN &2 02t01E
ASLICH BioConductor T2 X E= RdbPgSQL = CRAN &0 ZOO0IE ZH U
PL/R(http.//www.joeconway.com/plr/)% R = PostgreSQL 0l &1D|<9Iet T2 M E 2JL|Ct.

4.3.1 Packages DBI and RMySQL

CRAN 0 /U= IHIIXI RMySQL = MySQL CIOIE HIOIA AlAEES I8t CIHHIOIAE
MBELICHOIO 26t = http://www.mysgl.com and Dubois, 2000.2 & 106H&AIL). 010 A
HAYole A B 05-0 Off 28t 24012 1O Ol BHAES 2&&6| CHE 2HBHOIAE JIXD

—

ol
8 B8 2 DBl IHIIAE BR22 ot GIIMS €82 UE B= z29 &A=

AsLId
Hat=0t 8 DBI Ol HEE LICH

2001 & 1 E°| 323.x HESE GPL ot0IA ZIH=l MySQL 2 Unix/Linux % Windows Ol
EMELICH MySQL 2 'JtE 10 2HZ8H HI0IH HIolA L2 28 S We AIAZ0]
220 et 21Ze 0l§8 BfE =AlotH Wlndows HAdsE ASEX EsLth. HIIX

RMySQL 2 Linux 2t Windows S S0l A AtS &l 0 UASLICEH
dbDriver("MySQL") 2] S=& 0OIOIHHI0lA HZE MK E Etetotl) dbConnect 2 S=EE
Holgdiols HZ(01H2 E&EH & ==2l dbDisconnec Ct.

t S SEECEM E=)2 EH L
ROracle, PostgreSQL, S£i&= RSQLite 1t &2 21212 DBMS 2t &JH dbDriver("Oracle"),
dbDriver("PostgreSQL") & = dbDriver("SQLite")S

SQL #cl=2 dbSendQuery &= dbGetQuery 0l 2Iof 2LHE == JASLICH dbGetQuery = FclE
BUD 0 Z20E UOoHZYY M8 F=8 # USLICH dbSendQuery = #HelE WHEWR 1
ZIUSE FEot=ll 3 AIE2E = U= "DBIResult"= 2 H 010 22 class 2| 24X E BHEtot D
1 ZE AHHIGH| 2 ol dbCIearResuI £ SEot=0 AF=ELILH



gt fetch= Fel2 205 L2E = &8A & % clAEZ FEot=0 A8ELLL 2
fetch & ™ deasCompIeted 2t dbGetRowCount = Z M0 M &2l =5 LIEFLH A LE Bt&terLICt.

QIOIEHHIOIANA HEE 41, A1), HSot) el ArHeH| gt Helgh IEHHIO0IAD:
|

U S LICE dbReadTable 1t dbWriteTable 2 MySQL = H OO =Sl
sip|l22 ste

—

e
n
10
0
(=)
ol
o
0
ol

> library(RMySQL) # will load DBI as well

## open a connection to a MySQL database

> con <- dbConnect(dbDriver("MySQL"), dbname = "test")
## list the tables in the database

> dbListTables(con)

## load a data frame into the database, deleting any existing copy
> data(USAurrests)

> dbWriteTable(con, "arrests"”, USArrests, overwrite = TRUE)
TRUE

> dbL.istTables(con)

[1] "arrests"

## get the whole table

> dbReadTable(con, "arrests™)

Murder Assault UrbanPop Rape

Alabama 13.2 236 58 21.2

Alaska 10.0 263 48 44.5

Arizona 8.1 294 80 31.0

Arkansas 8.8 190 50 19.5

## Select from the loaded table

> dbGetQuery(con, paste("'select row_names, Murder from arrests",
"where Rape > 30 order by Murder"))
row_names Murder

1 Colorado 7.9

2 Arizona 8.1

3 California 9.0

4 Alaska 10.0

5 New Mexico 11.4

6 Michigan 12.1

7 Nevada 12.2

8 Florida 15.4

> dbRemoveTable(con, "arrests™)

> dbDisconnect(con)

4.3.2 Package RODBC



15t ODBC 2/EHHOIAE XI&6t= HOIHHIOIA 2= <I6t
QIEIHIOIAE MZ&LICH OlA FEPIGOHH HEX 0 CHE CIOIEHIoIA AIAEO
&g=ol)| ?let S8t R ZEE A E¢8LICH RODBC = Unix/Linux 2t Windows = 25 0fl A

A Sotl N2 2= AIAE0l ODBC € /et A& = MS&LICH

CRAN &2l THI| Xl RODBC = S

FIO OH
:'.:‘:

Ol M2 Windows Ol Al OtOl3 2 A E 2| SQL Server, Access, MySQL 1t PostgreSQL 2 ZlE‘,Iﬂ
Linux 0l 4 MySQL, Oracle, PostgreSQL 1t SQLite 2 AI&dl 2t&LICH ODBC = 22t0/HE-AHH
AMAEO0IH A Windows 2ct0IHE WA Unix ABH Ol 251 & S3t= DBMS 0l SH=35tH &=l
gt& L L.

Windows Ol ODBC XI&=2 ZHotH &EXEAL M HEZ2 MDAC 2 Z2R2ZAM
http//wwwmlcrosoftcom/data/odbc/OH/d AME JISELUICH Unix &= Linux &0A =2
unixODBC(http://www.unixODBC.org) &£ &= i0OBDC (http://www.iODBC.org)2t && ODBC
CctOlBl 22l RH(driver manager)2t O 22| CIOIEHIOIA AIAEN Herst dXI=l =208t
ZReLIC

Windows = DBMS &= ?l8t 2d=Ct OtL|ct A AIE(. X|S), DBase(.dbf) 12| 1A E A=
?et CeOIHE MBELICHYEZEE S8Z2 80| X8 2 &Lt d2n O
oY eSS S0l HAEO Tt XI& 20 2 ELICH. A& 2007 2 A AIA 2007 2 I &

'2007 Office System Driver Jt 1 & LI Ch(http://download.microsoft.com 2 2238t ‘Office ODBC’'E

ZMBEH ‘AccessDatabaseEngine.exe’E 2 &= USLICH.

S A0l 22 A Z(connections)E ot= A& JtsSELICH HZ2 GIOIEHBIOIAD CHSHAXHE Sol
=8 E T &5 6t= Windows GUI Ol Ct2t odbcConnect Lt odbcDriverConnect £ =06t €1
Ol=2 HIOIEHIOIA 52 /o AFZ2E A (handle)2 BHat&kLICH.

otAHLE Lot (B BIAXIRE M) R 22 I Otel 2401 RS
ol &=Lt

ot re

51 1Y
o o

close LI odbcClose E &=
HLUF SE R A& 0K

& == sglSave = OIOIEHHIOIANIA R CIOIEHZEY S HE2 S Aot sqlFetch = OIOIE HI0I A
LHel HE S3& R HOIHEYL2E SAMELICL M SQL #el= sqlQuery & SE6H0
QIOIEHIOIAZ ZLHE == ASLILE Ol X2 ROOIEHEH A Z2UE Bt LICHsqlCopy =
FcIE OOIEHBIOIAZ S CIOIHHIOIANAM EXE 2UH=S MEESLICH.

£2 =52 SH= 2 =0 odbcQuery E SESCEM E 4L sqlGetResults = Z2UE
LIC = &= sqlFetch 2 JIsXE Bt=5= HEHUAM A0 MetE =2 HES



O4D10 ODBC ZS2tOltiot &1 HIOIHEHYHEE E2 Atelg EHGH=0l PostgreSQL =
0l 8dt= AtdllJl USLICE <2l= 0IXU MASH testdb 2t= CIOIEHIOIAE AIESHL
DSN(GI0IEl AAS)S unixODBC Ol Al '~/.odbc.ini'll =HISHRSLICH H&5 SUs ISD
Linux L+ Windows OIAl MySQL CIOIEHIOIAN &HX6HD| <o MyODBC £ Ar&6t
NS ASLICHMYSQL 2 6t 0185 2 HolAZ THHELICH.

e ¥

Windows 0l i DSN =& 22| Xt(the Control Panel)0l Al ODBC O Z&! 0fl &8I <! LICH2000/XP 0fl A
'S & T+ (Administrative Tools)' & & 0f| 'Data Sources(ODBC)").

> library(RODBC)

## tell it to map names to l/case

> channel <- odbcConnect("testdb", uid="ripley", case="tolower")
## load a data frame into the database

> data(USArrests)

> sqlSave(channel, USArrests, rownames = "state”, addPK = TRUE)
> rm(USArrests)

## list the tables in the database

> sqlTables(channel)

TABLE_QUALIFIER TABLE_OWNER TABLE_NAME TABLE_TYPE REMARKS
1 usarrests TABLE

#4# list it

> sglFetch(channel, "USArrests”, rownames = "state")

murder assault urbanpop rape

Alabama 13.2 236 58 21.2

Alaska 10.0 263 48 44.5

## an SQL query, originally on one line
> sqlQuery(channel, "select state, murder from USArrests
where rape > 30 order by murder")
state murder

1 Colorado 7.9

2 Arizona 8.1

3 California 9.0

4 Alaska 10.0

5 New Mexico 11.4

6 Michigan 12.1

7 Nevada 12.2

8 Florida 15.4

## remove the table

> sqlDrop(channel, "USArrests™)

## close the connection

> odbcClose(channel)
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> library(RODBC)

> channel <- odbcConnectExcel("bdr.xlIs")

#i# list the spreadsheets

> sglTables(channel)

TABLE_CAT TABLE_SCHEM TABLE_NAME TABLE_TYPE REMARKS
1 C:\\bdr NA Sheetl$ SYSTEM TABLE NA

2 C:\\bdr NA Sheet2$ SYSTEM TABLE NA

3 C:\\bdr NA Sheet3$ SYSTEM TABLE NA

4 C:\\bdr NA Sheet1$Print_Area TABLE NA

## retrieve the contents of sheet 1, by either of

> shl <- sqlFetch(channel, "Sheetl1™)

> shl <- sqlQuery(channel, "select * from [Sheet1$]")
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O|5tA Al 2. sglFetch = 11

5. Binary files

Binary connections(Chapter 6 [Connections], Page ?)+< binary file & th5<d & 71
ICRS RS R =

5.1 Binary data formats

CRAN ©l| 4| Al|-& %] = hdf5, RNetCDF 12| 32 ncdf =] 7] %] == NASA €] HDF5(Hierarchical Data
Format: 917124 dlolg xE™; o] #s}le]= http://hdf.ncsa.uiuc.edu/HDF5/E FalsH4d Al 9)<}F
UCAR €] netCDF to]E] 3} (network Common Data Form: WE A ¥ & dlo]E} &; o]
#3lod = http://www.unidata.ucar.edu/packages/netcdf/=  Faldt A Q)2 QlE o] AE

A g,

o] =& EF dlo]E]of that JH=FA A (descriptions), 22 (labels), 3 ™ (formats), <] (units)
55 ¥%eh= 384 dlolEHE wld 7]+ (array-oriented) 2] W Oo®2 A AsHE Al ~EIQIUTH
HDF5 + &3 ®id(arrays)S 1+3}slal, R interface i HDF5 15| W3t g ~EE
gl (map)stAl & = o, LAY EA WU Al S AR S U Th

CRAN ©A A &%= nevar 7] 4= RNetCDF = %3+ netCDF © th3t high-level R
interface = A 3 ¥4 t}. rhd5 ¥ 7] %] = http://www.bioconductor.org | A 3 4= A5t}

5.2 dBase files(DBF)
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dBases = Ashton-Tate o] 2] &l W+5o] % DOS Z 213 AUt} 18] 3l o] %of < dbf 2f= &3
AbgE = u Y szte} d17 flat-file format €] binary S 712 Borland 7} &-f-38HA ¥ 215Utk
Z171& dBase, Clipper, FoxPro ¢ 1A E2] 1% & e]<l Visual dBase, Visual Objects ~L&] il
Visual FoxPro & X335l ‘Xbase’ghi= Hlo|H o] 2~ hol] A g-xo] ghzyTh(o]d] #alol=
http://www.e-bachmann.dk/docs/Xbase.htm S Z313}4 A1 Q). dBase 32 & T (header) 2} U & 2]
A (fields)E Z&etal ojA R dloly Ze| 3} 7Hd FAREU T Hlojg = 8 2E o=
A, 2, = et oA e, aga HA HAY gE FEE(0] #eto=
http://clicketyclick.dk/docs/data_types.html & 3318} Al )8 E3Fsk 4= 9l Ut

—

=
tlo X,

read.dbf 2} write.dbf &-<=(function)= = R platform o] 7] -2 <] DBF 3} & o] i1 2/ 5t
Qe HES AT Ut RODBC package W2 odbcConnectDbase = ¢%=-$- o] &AtE
nlo] A2 A EV} AF35= dBase =eto|WE F3l DBF IS ¢j&u Hrp 2 &R &
A& 3 T3k Visual FoxPro = 2}o] ¥ & odbcDriverConnect = £ 3) AF-8-715 3.

=

4

6. Connections

R ol 4] A}&-% 3= Connections = Chambers(1998)7} 1¢Hst A1 o 2 5y} 728 AL th3h
fr <A gk interface ol o] A 3} o] & ] AF8-& vH = 4 (function) 5] H F AU T

6.1 Types of connections

71 ol4gk {3 o] connection < L AJdYo 3 connection = file o]gf=
&= (function)oll 2]l A/dg Yt} o] 2| gt file connection & AH&AHe] OS7F 57 3} & AH8-&
A4 text mode Y binary mode oA ¢17], A7) W= Zol7|E o= AREE &
AFUTh AR FAEL ¢ 27 & BFE SlEM AMEE 5 glem, RS ¢k 25
el wh= E2ld 242 9] X (file position) S %] gt}

e A2 default ol* connection & Z1Zo] AAEE W dA Fevhe AdUTh
connection ©] Aol AefglA] o™ 1 connection & A&k o F(function)= 1
connection & Fojokrt &far, 1] al vk oj W k4= (function) 7} connection & H o] ES AEjol W
71 h4(function)©] A& $-oll 71 connection & Bolofut dki= Z Y Th s walH, Falo]
ulSo] =2 Abg] 1t & connection < -5-A| A1 4] & @lukA © & connection & EH SHA] & AL}
2= W © 2 open # close 2= $H5(function) & AFE- 4= A5 Y U

gzip 48 E5S B 4EFY FAe gzfile SH(function)oll &3] A E connection O Z
AREE QAL bzip2 G E]F O R S T brfile & F3 AMEE F AFUTH
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Unix 221 WEL FF stdin, stdout 28] 3L stderr ¥} 2 583 A ES HgF7| =
gt} o] 83 3UE-E Rl A terminal connections  EAF Ut o] AEL AWHE 9 A E
o] AW, GUI console oA ¢ « 33l 9l AMEE =% <51 UHthe standard R interface ol
o)A &= stdin = 57 3} 013}7] Rt readline ol 93] line & A st AF& Y.

Al 71€] terminal connection = 4 dEl o, W2 EAY &S 4 glsy T stdout ©F
stderr 2 717} AEA o w2 dwtAcl EH A3 2 o2 H A X 7474 ARgE o] g5yt
OJALEL Uutx o g e Hio AHAEA T durH el AT sink & o] &3] e
gy g AT = AFUTh o HWAAE sink, type="message”e] WHOZ TR
O eae g2 X AQstA 2= 3 stderr o A& U} 047]*1 AREE O] oufd] T Al
connection = Y HE & th& o2 AT 5 AT F= A 7= & connection o] 4744 5

AFH

text connection = Y& & F v T ohE WY AH&-H Y T text connection 5 7HA]
text el A line 0] ¢43lE A7 R &2 ¥ 17P 18] == 3 ZHEP text connection <=
textConnection = = = (call) 3l A A4 ¥ a2 & H v}, Z12] L text connection 2 A4 2} & A] ol &2F
e o] A4 82 WF-H H (internal buffer)oll ALY T

text connection & R ¢ &HZAHE Ex WEHR <A sl= Hox ALg"E 4 5yt
textConnection 2 A}-8%}2] 7<qulﬂ(user s workspace)ol| 4] A 2% -2} object & A EAL
AR EAskaL = Aol Frkeke 7 7HA A5 2ol /\}%%’ T 9175‘4‘:} connection =

o]
textConnection 2] & Z(call)?l 40}04 ==l connectlon of = &gk 8 =24 7 (complete
lines output)t g+ R object Oﬂfﬂ AF8-7Fs gt} o] connection < %—E AL ol ojH

ZeA3s BAE e vl g s 7] S,

Pipes = tF2 ¥} 4 (another process)? AAAAT= 583 FJelof Y F<f shholH, pipe
connection 2 pipe ol ols AAHHU T */‘7] writing)E ¢/t pipe connection <]
7N Al (opening)= oW OS &S Add(pipe ol F7lst= A ofdythstar, 1319 RF4
HS E Ro|EE 1 connection o] 22+ A AZAAA *L]Ek Hhg 2 dehd, JHLS 93k
pipe connection 2] A= oWl 0SS HWHS AYPsta A FF EHZEAHRE
connection S ZH-E] R 9] & o & A}8-3+ 4= 9] A g}

rol'

Fl

=

N

‘http://°, “ftp:/l°, 18] 3L “file:// ¥ 22 39 URL E2 url &8 Ao =24 o8 d
AsULH =S Ao FUS A Ao 2 M file T3 “http://, “ftp://’, 18] 3L “file://S ¢12]5}aL
url & 254t

Socket = Berkeley ¢} #-2 socket = A|¥sl= platform(tF-2 Unix, Linux 18|31

Windows)ll 4 socketConnection 3<=& -&3ll connection 45 AF&2 4 5T} Socket =



client 2} server socket E©] A2 4= 9) 0™ o] & client 2} server socket o] A A o] EZ5-E <]
So] 2= 9=,
= cﬂ T/

6.2 Output to connections

A @A Feel] 27 (writing)e] M O & 84 cat, write, write.table 2] 1. sink, 3ol
oY 7] (appending)®] W o2 <24 (argument) append=TRUE o tiste] el
o] AL R1.2.0 o] A WA A 25T}

Aol WHE FUAS A, AAZ dojuhi= AL file °1 J=(argument) 7} F=}<(a character
string) ™, ﬂJr%] connection ©] &l ] FEFo] E wf thA] @3yt wef 27t
Ko7 7H8e ylel g a1 Althd, 1 connection Ué‘f’“ o] X & (declare)to] €L 7} output
St EEO}L connection object = AY ¥ = o] &84 YUYt} o] A& I pipe Oﬂ A= RS

7VsetA Ytk A= 3] 7FsskA gk o] A2 Aol = syntax file="| emd”E ©]-§- A g%

R o Rk Abgek = EA%GQE}.

o] &l connection ] &% 3k Bl ~ E |ine S 2+ writeLinesfk 2+ <=7} 954 o}

etk o= off ok EEy

zz <- file("'ex.data", "'w'") # open an output file connection
cat("TITLE extraline™, 235 7", """, "11 13 17",
file = zz, sep = ""\n"")
cat("'One more line\n", file = zz)
close(zz)
## convert decimal point to comma in output, using a pipe (Unix)
## both R strings and (probably) the shell need \ doubled
2z <- pipe(paste(*'sed sA\\\./,/ >, "outfile'), ""w')
cat(format(round(rnorm(100), 4)), sep = ""\n"", file = z2)
close(zz)
## now look at the output file:
file.show(*"outfile', delete.file = TRUE)
## capture R output: use examples from help(Im)

2z <- textConnection(*'ex.Im.out™, "'w"")
sink(zz)

example(Im, prompt.echo = "> **

sink()

close(zz)

## now ‘ex.Im.out’ contains the output for futher processing.
## Look at it by, e.g.,
cat(ex.Im.out, sep = ""\n"")



6.3 Input from connections

connection & ZH-E o]+ 7]¥-% $4=+ scan I} readLines Y Yt} o] AE-& -2} (character
string) 1<(argument)E F 3t 9] X &5S 98] I+ connection & Ut 1y £rE S
< connection 2] & 7] (opening)+= tHE format ol 4] &% o 2 11 9171 E 715 3HA sl F Yt

scan € &3l U8 4% X3 connection S AFEE = 25Ut 53] read.table ©]
aEsYY S o = ol o EE Y
## read in file created in last examples
readLines(*'ex.data’")
unlink(*'ex.data"")
## read listing of current directory (Unix)
readLines(pipe(*'ls -1"))
# remove trailing commas from an input file.
# Suppose we are given a file ‘data’ containing
450, 390, 467, 654, 30, 542, 334, 432, 421,
357, 497, 493, 550, 549, 467, 575, 578, 342,
446, 547, 534, 495, 979, 479
# Then read this by
scan(pipe(*'sed -e s/,$// data'"), sep="","")

Ho = 9, wkeF file ¢14=(argument)”} ©J® FTP 1} HTTP URL < A3t =1 URL
9] 7](reading) S $1& url & T3 IHUdh file/foobarE F3 LS 5Hs)E 3

SRS A=
6.3.1 Pushback

—

C _J_ij_gﬁq Eﬂi\_E %gg:]] 1)
AYHrh R connectlon oo e yHow e Ads 3
£.3} ] connection ol 9] 9] 9] 4=t 2

Al 8= ungete ol &%
], pushBack ¢ 5%<&

Pushback - stack A5 &2}l A, 3 HA ¢17] 8.5+ 71 # <ol pushback ¥ text 01]*1 zt
line & ©]83la1, 1 th32l o] d 2] pushback ¥ text, U}X] Ul © & connection AHA ZFE ¢
EJY et g H pushback ¥ line = 249 3] ¢l 291 F Yt} push back ¥ 3L 21+= line &] 4+
pushBackLength & 3 &35}o] & 4= 95U th e o = o g9} 5,

> 7z <- textConnection(LETTERS)
> readLines(zz, 2)
[1] A" "B



>scan(zz, """, 4)

Read 4 items

[1]"C""D" "E" "F"

> pushBack(c("'aa"", ""bb"), zz)
>scan(zz, "', 4)

Read 4 items

[1] "aa" "bb™" "G" "H"

> close(zz)

i
id
o

Pushback & ] ~E X =0 A 9] 2 & uj| connection ©] & 2] & 74 $-ol 5k A8 715

6.4 Listing and manipulating connections

User o] 93] &4 d&l 9+ =E connection ¢ 7] 2.+ showConnections( )& o}yl 5= 4]
o =

23 2= connection I} termmal connection &= >&3% XE  connection o Jl&
showConnections(all=TRUE) & & &= 9l<51]t}.

rrjﬂ

AREA sl seek 2 8170l AF8-E 4= 1o (¢JH connection o A &) ¢17] = 227
& @A) position & reset 3 5 Uk 1RH o] A& BASAE A=) o H & 5 )
0S facility o] 2} Gt Yt & 591, Windows 3+7 ol A 9] text 9}<). &4~ isSeekable < 3+
seek ©] position H}E = Q1= *| & Has) U

—l> r\r i)

k= truncate & A2 position A &7 AT7]E 1} S truncate S}t

o
= t
=2
AL 4= sy} o] AL 2 24 file connection ol ] HH”& A53kaL, A 2 platform ol A

484 = U,

:L
%
e
o
%0
flr
%

6.5 Binary connections

readBin ¥} writeBin -2 binary connection oA ¢l A 22 =6 AE&-FH YT} binary E=of A
“b”S R specification o] B1E < 24 connection ©] EHUTE & 2= “rb= 7)o w1
R “wb” = “ab”= 22719 AR FU T o] SrE S thadt 22 I (argument) = 7HH Y

readBin(con, what, n = 1, size = NA, endian = .Platform$endian)
writeBin(object, con, size = NA, endian = .Platform$endian)

oA,

X

7t7ke] 7§ con & FEo] A EE Lo A9 I glown EAL]
HAYE A G A Om AL,

7] (writing) & BAMSHE A2 2w o destoA] 2l WA aAds AW
object = atomic vector object = attributes 7} $1<= numeric, integer, character, complex 5=+

Ay
raw 2+

F>}L



22 mode ] vector 9JUITh TIEE AE|o] A o] AL memory o LHER} = A3} Exbo] uho] = o]
SEAY shalo] 2ol gyt

readBin & #YZFE Hlo]EC] S 5& ¢al 131E what & =1 X] mode ¢ vector A H
A gyt o] AL A A3 mode ¢ object(e]S E°], whatzinteger( )t} T I mode =
HAFSH= - AF<D (character string)©] 2 = AF YRSkl kel M e Al 7HA T sk B
“double” T+ “int”). 21~(argument) n -2 connection &= H-E| ¢17] 917] 913+ ME Q49| FH U
TE AZFUT. =, Brk AL 7 7bsetd o &2 #EH 7 vkso] Hu ok Sl (argument)
signed = 1 BFo] E 9} 2 ulo] E o] A7} default Q1 7] &8t A4 & 7] 535 A] -2 A5

SIS A A

FololE T ¢l (argument) = HIolH & T2 T2 oy thE ZREF o AAA 2AAY
ol=g AlggYth Y ZE Ao wlolyz dolE(binary dat)= ZA R ol A
connection o2 = 1 wHE A FUth olAL EAH gdo] pgE FxE EA
=] (machine) = HA A oF b T2 @45 Aolu 719 BE R EHFE AbololA = ©A
Hto] E =4 (byte-order)Wt WSIAI AT HuUth ARFA QL PC(‘ix86° ¥ ‘x86_64" 7|WhE=}
Compaq Alpha “22] 3L Vaxen < little-endian -3~ <1 &l] ¥+3], Sun Sparc, mc680x0 A] 2] 2, IBM R6000,
Apple Macintosh, SGI 52 t& tf-9 FAEL big-endian 73 YUTUIEH A vlo]E
<=~ (network byte-order) = XDR(eXternal Data Representation)ol 4] AF£% = Z 3} o] big-
endian JUT}) S 59 16 MIER ¥ A} AU X (single-precision; $ 4% T @)
Ageg 2 Aot Pol he TR W0 R A weles] A SEle 2E o YL
& a7t s A% EEYH o3& size Q- (argument) & o] &3 2H AT 5 =], size
1<+ (argument)= 45} =¥ Z(logical)S] 71 E 1, 2, 4, 8 T 4, 8 183 B AFE 124
16 0.7 g 4= Al Utk v AV|E Hete AL ASE S 4 F JonE ASHNA:
not available) 5 3£ 3H3}al Q1= W of] o 3| A= AF-8-31A] Holof T,

TAE 2 C 2H A 3| Ay 2P Yt a5 vlo]E A(string of bytes)x 5 (0)
Hlo] Eofl 93] FwFUtl ¥4 readChar ¢ writeChar & XUt} ] #9314 A& 4
2155 Y th(Character strings are read and written in C format, that is as a string of bytes terminated by a
zero byte. Functions readChar and writeChar provide greater flexibility.)

6.5.1 Special values

A7) W7l AR QUi A=A Wolol sl g4 readBin 3} writeBin &
7 = Zk(missing values) 7} & o] gk (special values)S A & 3l 51 T

R oA =2] +3(logical type)d A<= f3(integer type)e] 74-9- A= Zk(missing values)<
‘limits.h’2 C 2] dltf & Folw Yebd 5= = 7H 2 int Q1 INT_MIN 21d] o] & BE HE
3] € (the bit pattern) 080000000 ol th-$-3}+= # Iy t}.



RoOoIA s=x}e} 5342l e 9] 5o gh(special values)e] 3 d 2 AF-8-3F= 7 35 (machine)}
7 1} 2] (Compiler: BASIC, COBOL, PASCAL 5¢ Z g dojE 7|Aog HYsh=
a2 e met @2k Y t(The representation of the special values for R numeric and complex
types is machine-dependent, and possibly also compiler-dependent.) ZRES o]&3t= 74 @t
W o] FAE(double constants)?] NA_REAL, R _Posinf 2#]32 R _Neglnf & WX Ui
ISNAN 3} R_FINITE 3 22 v]222 49ol3l= ‘Rmath.h’ 3] & ZaHal= =22l Rmath
glol vy  oF9] o] Zg A o] (application; -S-EXZ 132 (an external application)z}
AAA 7= A Y

wkok o] ¢} 7+e Zqlo] B-r153hH AL (arithmetic)o] A& 5= RE B 59| |EC 60559 (aka
IEEE 754) Z:ZlA, Inf, -Inf Z12]32 NaN #ES HIARESAY dAs=d 542 C
= (facility) S AFESE 4= A5yt 233 Z#EoA NA & low-word 0x7a2(1954 in
decimal)oll b2} NaN gt o = EA] Ut}

TAASHES NA A ARG H M, AS53 02 4 ghs A&
AEFUTHEI A 1] g ¢l vA] A S5 AT o =N A H

7. Network interfaces

2 7HA] A g Z=7-F 0] network connection & &3l W& 9] Hlo|E & 1w gkl AREE
T AU
M A .

[‘

7.1 Reading from sockets
Z|EAQI R T2 1ML IR ES A Y (HF 9 Linux, Unix, Z22] 3L R 2] Windows X E (port) S

AAE o] lFUTh o]yt Al E(sockets)S AFESIHA A H o w2 AT = Q= TAAE
shib= o2t AR50l TF B wAl= AdE 7Y Web caches o] Abg-o] ZF R H =
AQUrtt g A o] 2] 3 FE-2 @) Ak externally) Boh= QB Yo A B2 588 4 95U T
Z7] @& 759 AHF o] ~(interface)= &<~ make.socket, read.socket, write.socket, and
close.socket .= F=o] H 54t}

7.2 Using download.file

download.file & FTP U HTTP & 53 Web 7|9t 2} (resource)oll Al oS o} AL
2715 98 AlFgUnh. $F ol A2 readtable ¥ 22 53 Lol I 4 Qlal,
scan < W3] connection = E7] {3MA url = AFE3FAY file 157 (argument) ZA4] URL <
oo g 54 URL =78 A4 ¢1715 & = A gyt

7.3 DCOM interface



DCOM & A & t}& Z 2@ 5.1 = %] 5 (machines)-7He] Y 7 ] ® (communicatin g)-S-
93k Windows Z =2 EZ YTt} CRAN 2] Software->Other->Non-standard &=ol ¢+ Thomas
Baier 9] StatConnector >~ 21382 37| 4] rscproxy ol A+ ZFA] DLL o] th3t Qg Ho] &
A &3kl DCOM A E wH5U T o] A& vector 9F matrix ¢F #-& st iAS E3sta
RENH 18R &2 HEES Bl AMEE & AFUTHOI A o4 A-&sl=A= L
k&5t o2 1 A 9] RExcellnstaller #1712 71 215U th).

o] X273 by Erich Neuwirth available W7 # o] 51 (demonstration)¥} Excel

A

Z 8 220 (plug-in)S FREFIU T o] QIEH o] 2= o] 7]l A thE AE o] 2~9] tjf-itol i)
& o] Z g7 o] A (application; SE&IZZIAUNELS FeoldERZAN 18l RS AW EA &
na

F(direction)ell 54Ut}

T} = (D)/COM A ¥ = http://www.omgahat.org °f 2132 232 R t(objects) S COM Lo =
a5 QEF g5yt 1 Ao Ex Egh 9 7] %] RDCOMClIient €+ SWinTypeLibs & 714 3L
A= A2 R o] (D)COM | | 24-& 31| &l 5 1 t.

(o5

7.4 CORBA interface

CORBA(Common  Object Request Broker  Architecture):= ]2 2] 7 o] A (application;
S&ZRIF)] FAHoR tE dojok wE AN zAeed ZRIFH HE
o] & 2] 7 o] A (application; &&ZZ 13?5 255 AW dl4(server objects)ol Al
= e¥doldE(e EdEd & A = AHolM DCOM I Hizgun. 371
CORBA = Omegahat project(http://www.omegahat.org/RSCOR BA/)oll Al &= 5 1.0, A Unix
wzde] Ale s syth Windows M2 AlEHal QA fAwk o s o
HAY

o] #7|A= R BHolE0] AHE 7Hed CORBA AlWol F&atal, 7150 Alsds
WS (methods)oll thall 2 -(query)dtal, 18]al &% o Z(dynamically) o]d thdEol] th3

Ha =] S9YTHinvoke). o217k E& 27 (calls)oll A 12 Fo]% R 4152 =22 7](the
callyoll Al R X 3 v eo] X (?) &2 7|(invocation: F3]?7)E 7}t THEo] Futh
LA dlolE F(vector o} list)= HEE Fef= HE W] fuvh b, T8 5343 G
> Z 2 (reference) | e} W 7] AU o] A 9] AbEARE =
Gnumeric(http://www.gnumeric.org) 2~ 2] = A] E (spreadsheet) 2} ¢] 7] H-U 7o) & 1} dl o] ¥ A z}3}
A 2= 5) ggobi k9] o 2hg-& L o

R FEA e ofEleldEe] ofd WHE a7et s §o2X R ©lA4 CORBA
AW E AT = AdFUY AE 9, 77 54 dlolH A E(dataset) == ojH R 2
ATEYO AL AAT 5 dFUH o] A2 R UlolH i s AFFonA AR
o] Fo Yt} o] A& FFEXA WUEA dolE et R 2589 7]%5 4 (functionality from R)S&
WEE 5= A ST

-

¢
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E4] R A computing = A3} 5 (parallel) 3} Al Bl & 5= A== CORBA 7] A =
£ 5 AFUH o= R AL vbA] iy AA Y AEsr] = i thE R A AK(worker)
Ao A Zsste tE Adel] dis dS AP & dFUTh oA R oA
5 7] (asynchronous) ®=+= background CORBA call & F-2+& 538 ARt} o] Ao i3l
Z}A) g 7 B = Omegahat project(http://www.omegahat.org/RSCORBA) I 4] &S 4= 9l F Y T}

8. Reading Excel spreadsheets

7 dRbAQl R odlolE EH IRy AR oA oA HolHE
7P LA et AUk of FL =avkebat 9M AR SAE 9 Eokn Ayt
Sre] el Al 2007 o] o] AZHUEAES 13 Al folshiAle. dA cxisx’
Eo] B & ¢l FU e U2 RODBC £ §38h= AdHth
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