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4B
- TR

Domain

- BHENEE

Survival on the Titanic

Male

Survived

Yes

Sex
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PEFE AR
BIX
- HiFER

[1] Qn1 Qn1 Onl Qnl Qnl Qnl

12 Levels: Qn1 < Qn2 < Qn3 < Qcl <Qc3 <Qc2 <MN3 <Mn2 <Ml < ... <Ml
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[2015-10-01/2016-01-13]
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R &9 A A LA A

i

RE—MIEINGES , T\ GBS EHEE 45T
Rinternals.h:

typedef unsigned int SEXPTYPE;
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R 89 & AT 445

. FAMEFEEE—E "R
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- JhEftEtR
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R 4tk AE
- BHIIR MEHME 2B ERIIR MG

g <- lm(dist ~ speed, cars)
str(head(g))

List of 6
$ coefficients : Named num [1:2] -17.58 3.93
..- attr(*, "names")= chr [1:2] "(Intercept)" "speed"
$ residuals : Named num [1:50] 3.85 11.85 -5.95 12.05 2.12 ...

..- attr(*, "names")= chr [1:50] "1" "2" "3" "4" ...

$ effects : Named num [1:50] -303.914 145.552 -8.115 9.885 0.194 ...
..- attr(*, "names")= chr [1:50] "(Intercept)" "speed" "" "" ...

$ rank : int 2

$ fitted.values: Named num [1:50] -1.85 -1.85 9.95 9.95 13.88 ...
..- attr(*, "names")= chr [1:50] "1" "2" "3" "4" ...

$ assign » int [1:2] 0 1
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- AR NERR TR,
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ARIEAMRER. RiEEH!

c(T, F, TRUE, FALSE)
[1] TRUE FALSE TRUE FALSE
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YR eE

BEZEGH4 bytes

c(lL, 2L, 3L, 4L, Oxal)

[1] 1 2 3 410
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A=

SESE(LFES bytes ( 5 ZENE)

c(l1.0, .1, 1le-2, le2, 1.2e2)

[1] 1.00 0.10 0.01 100.00 120.00

17 of 67



R #) KA &A%

18/67

- NULLGERFFEME

c("1", "a", "FX")

W 01 T TR

Error: nul character not allowed (line 1)

18 of 67



R #) KA &A%

19/67

AL AGLILR T HH &4

ErE[) =

F*ﬁ

- ZEHE®(homial): FEMEE.
- B &%} ordinal); ##
- BE&EM(interval): BEImE, BEMQ&E
- EefflE R (ratio): BEI@E., BVERE
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e FRZTRVATSWIrlzRf2 » 4834 LN KR it
« RBasic-02-Data-Structure-Vectors

« RBasic-03-Data-Structure-Object
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ABJE 4 :names
R4

ARJE T4 class
R
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M % o9 factorse i

head (C02$Type)

[1] Quebec Quebec Quebec Quebec Quebec Quebec
Levels: Quebec Mississippi
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factory .2 48

dput (C02$Type)

structure(c(1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L,
1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L,

1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 1L, 2L, 2L, 2L,
2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L,
2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L, 2L,
2L, 2L, 2L, 2L, 2L, 2L), .Label = c("Quebec", "Mississippi"
), class = "factor")
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factory .2 48

attributes(C02$Type)

$levels

[1] "Quebec" "Mississippi"

$class
[1] "factor"
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R &9 & ¥ &4

- dput EENEHE L. Labe UBTEIZE , (BRILFRHENE

iR
N

AT R E#IE structurefy 368 ST+ -
Adding a class "factor" will ensure that numeric codes are given integer storage mode.

For historical reasons (these names are used when deparsing), attributes ".Dim",

".Dimnames", ".Names", ".Tsp" and ".Label" are renamed to "dim", "dimnames", "names",
"tsp" and "levels".
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LA G A AT B4R

B8

- ZH&#M®(nomial): FERMEE, #EEEE. factor
- B &%} (ordinal): factor

- EFER(interval): BEOE., BEQE

- LEfFlE R (ratio). BE@E., EEMQE
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A % HJ‘:F FﬂEj

- 1E2ZpkRBasic-04-Factors , &2 /ER Hyfactoriy
s
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R 47 Matrix

> X <- matrix(1l:4, 2, 2)
> X

[,1] [,2]
[1,] 1 3

[2,] 2 4
> class(x)
[1] "matrix"
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R & Matrix:ZAttributes

> attributes(x)
$dim

[1] 2 2
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R & Matrix:ZAttributes

> attributes(x) <- NULL

> X
[1]1 1234
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R & Matrix:ZAttributes
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1:4

xB @4 :dim
c(2L, 2L)
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R & ArrayZAttributes

> attr(x, "dim") <- c(2, 2, 1)
> X
, 1

[,1]
[1,] 1
[2,] 2
> class(x)
[1] "array"
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Byt B 2-4% AR & Matrix?

- HIEFERIERIAPI
- B{ERIEEINEE(BLAS)
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- :EEE25EMRBasic-05-Arrays-Matrices , Z&RER{ER
E’Jmatnx%l]arranyfF
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Ryotreg » AR FH®

- E—ZMEaES

> X <- 1:10
> class(x)
[1] "integer"
> x[1] <- "1"

> class(x)

[1] "character"
> X

[1] "1" *"2"
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- RERICAEEFIELRER =
- RUEFHRNEMEREEZEIRNTAR
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YR eE

40 of 67



R #) KA &A%

41/67

List

x <- list(1:5, c("a", "b"))
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[
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List and names

> X <_ 'List(l:S’ C(Ilall’ Ilbll))
> X

[[1]]
[ I G R

[[2]]
[1] "a" "b"

> attributes(x)
NULL
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List and names

> X <- list(a = 1:5, b = c("a", "b"))
> X

$a

[11 12345

$b
[1] "a" "b"

> attributes(x)
IENES
[1] Ilall Ilbll
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n:;l.
oY
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I

> X <- list(a = 1:5, b = c("a", "b"))
> Xx$%a
[1] 12345

> x$b
[1] "a" "b"
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47167

7 List?data. frame

- ListlRfE T RIEEEENITE
- ListiEERZA , EEEE LR BSSMHER R
- BEREIREGBERIER | ListA 2975 {EM...

- BEHEE
- data.frameER & 7 fERGBHLEMFTIR LAVRERTI R
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R #JData Frame

. CBBRARE THBILEHR] i

The main driver for Distributed DataFrame is to have a cluster-based, big data
representation that's friendly to the RDBMSs and data science community. Specifically we

leverage SQL's table and R's data.frame concepts, taking advantage of 30 years of SQL
development and R’'s accumulated data science wisdom.

Source: http://ddf.io/design.html
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R #JData Frame

> head(iris)
Sepal.Length Sepal.Width Petal.Length Petal.Width Species
5.1 : 1.4 0.2 setosa
4.9 : 1.4 0.2 setosa

4.7 . 1.3 0.2 setosa
4.6 . 1.5 0.2 setosa
5.0 . 1.4 0.2 setosa
5.4 . 1.7 0.4 setosa
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Data Frame = —#Z List

> class(iris)
[1] "data.frame"
> is.list(iris)

[1] TRUE
> head(iris[[1]])
[1] 5.1 4.9 4.7 4.6 5.0 5.4
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Data Frame 324t 7 28 {sL4E I 49 API

> iris[1,]
Sepal.Length Sepal.Width Petal.Length Petal.Width Species
1 5.1 3.5 1.4 0.2 setosa

> iris[1,1]
[1] 5.1
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- E[EIZ25EMRBasic-06-List-DataFramefi:3iz , ER
1= 1’|EL|st$I]Data Frame
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- RE—EUREEATZNTT LA
- R{RE&IRHVECIEEE R B2 HY

- RIEFRE
- CPU A~80R (GTEEAKXR)
- FCIEREAZK (BEFRAKR)
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S o] f St IE A 4942 & 7

=Y , I E—LEHERmetadata ( BURE,
attributes, ...)

- EigO) =2, B O=MEMEN=ZTERE
A kRE X 3417 H

m
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object.size

object.size(rep(TRUE, 1e6))

4000040 bytes
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object.size

object.size(integer(0))
40 bytes

object.size(seq(1lL, by = 1L, length

4040 bytes

object.size(seq(lL, by = 1L, length

4000040 bytes
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object.size

object.size(numeric(0))

40 bytes

object.size(seq(0, by = 1, length = 1000))

8040 bytes

object.size(seq(0, by = 1, length = 1e6))

8000040 bytes
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-

FEETHIERA T AR DT

speaker <- readLines("speaker.txt")
speaker[2]

[1] "SEEE, PRARRENSEAFRR/ ARE

file.size("speaker.txt")

24664 bytes
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A

g

- BRMGFTRENLIEERE
- H"0" BB EX B =]

61 of 67



R #) KA &A%

62/67

- Wk EILR (ge() )
- Pass By Value

- Copy on Write
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- BAMERRECE
- FARANERRIIESRELR
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Pass By Value

+ TER HYREHEMEEEIR , NI E R E Y
- MIFRERT !
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Copy on Write

- HBEEREXRMEGRHE , T EERECIERE

65 of 67



R #) KA &A%

66/67

tracemem

> x <- c(1, 2, 3)
> tracemem(x)
[1] "<Ox8de5838>"

>y <- X
> y[2] <- 3
tracemem[0x8de5838 -> Ox71f99070]
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