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= install.packages("tidyr")

- library(tidyr)




Ti bb leS - an enhanced data frame

The tibble package provides a new
S3 class for storing tabular data, the
tibble. Tibbles inherit the data frame
class, butimprove three behaviors:

+ Subsetting - [ always returns a new tibble,
[[and $ always return a vector.

+ No partial matching - You must use full
column names when subsetting

« Display - When you print a tibble, R provides a

concise view of the
data that fits on

# A tibble: 234 x 6
manu!a:tufr‘er mogel désql
one screen 1 chr> <chrs <dplz
2 audi a4 1. 8
3 audi a4 2.0
4 audi a4 2.0
EENEEEEN g s 4
7 aud. a4 3.1
| [ [ ] 8 3Udi a4 quattro 1.8
W gutadEnn g
#... with 333 more rows, and 3
# hore variables: year <int>,
# cyl <int>, trans <chr>

tibble display

156 1999

166 T
[ rea:bed etupuom 'max.print")
— omitted 68 ry

Alarge table
to display data frame display
« Control the default appearance with options:
options(tibble.print_max=n,
tibble.print_min = m, tibble.width = Inf)
« View full data set with View() or glimpse()

« Revert to data frame with as.data.frame()

CONSTRUCT A TIBBLE IN TWO WAYS

tibble(...)
Construct by columns.
tibble(x=1:3,y=c("a", "b" "c"))

Both
make this

tibble

tribble(...)
Construct by rows.
tribble(~x, ~y,

A tibble: 3 x 2

. Y.
<int> <chr>
1 1 a

1, "a’ 2 2 b
2, “pY 3 3 €
3 et
as_tibble(x, ...) Convert data frame to tibble.

enframe(x, name = "name", value = "value")
Convert named vector to a tibble

is_tibble(x) Test whether x is a tibble.

eStudio

Tidy Data with tidyr

Tidy data is a way to organize tabular data. It provides a consistent data structure across packages.

Atable is tidy if: Tidy data: AxB —>C
g 58
_—

Each variable is in
its own column

Each observation, or
case, isinits own row

Makes variables easy
to access as vectors

Preserves cases during
vectorized operations

ReSh a pe Data - change the layout of values in a table

Use gather() and spread() to reorganize the values of a table into a new layout.

spread(data, key, value, fill = NA, convert = FALSE,
drop = TRUE, sep = NULL)

gather(data, key, value, ..., na.rm = FALSE,
convert = FALSE, factor_key = FALSE)
spread() moves the unique values of a key

column into the column names, spreading the
values of a value column across the new columns.

gather() moves column names into a key
column, gathering the column values into a
single value column.

table4a able2

o7K K 1999 73 1999 [ 0.7K > 1999 07K  19M

B 37K 80K EE 37k 1999 [FTM 19m 2000 2K 20M

C 212K 213K EEEEN 212K 2000 P 2K 1999 37K 172M

2000 [ 20m 2000 80K 174M

1999 [FHY 37K 1999 212K 1T

1999 [IFTM 172m 2000 213K 1T
2000 [P 80K
2000 YT 174M
1999 [P 212K
1990 [IFTM 1T
2000 [P 213K

2000 PP 1T
*2000°, key
spread(table2, type, count)

OW>» OW >
n
X
0O0wmWwW> >

=

™

<
000 DWW ®W> > > >

gather(table4a, 1999°,
key = "year", value = "cases")

Handle Missing Values

drop_na(data, ...) fill(data, ..., .direction = c("down", "up"))  replace_na(data,
Drop rows containing Fillin NA’s in ... columns with most replace = list(), ...)
NA’sin ... columns. recent non-NA values. Replace NA’s by column.
o | = == oo == oo
B na > mDEES B8 na > B B na > B2
CH NA Cc c 1 Cc A CE2
D '3 D3 D |3 D 3 ) | &
E A EN N E ES El ! E B2
dri OP_na(X x2) fill(x, x2) replace_na(x, list(x2 = 2))

EX pa n d Ta bleS - quickly create tables with combinations of values

complete(data, ..., fill = list())
Adds to the data missing combinations of the
values of the variables listed in ...
complete(mtcars, cyl, gear, carb)

expand(data, ...)

Create new tibble with all possible combinations
of the values of the variables listed in ...

expand(mtcars, cyl, gear, carb)

gplit Cells

Use these functions to
split or combine cells
into individual, isolated
values.

separate(data, col, into, sep ="[*[:alnum:]]
+", remove = TRUE, convert = FALSE,
extra="warn", fill = "warn", ...)

Separate each cell in a column to make
several columns

mm-m- lc
A 1999 0.7K/19M A 1999 07K mxl
A 2000 2K20M 3 A 2000 2K [EGTH
B 1999 37KA72M B 1999 37K | 172 |
B 2000 80KA74M B 2000 8ok [EFZW
C 1999 212KAT C 1999 212k M
C 2000 213KMT C 2000 213K

separate(table3, rate, sep="/",
into =c("cases", "pop"))

separate_rows(data, ..., sep = "[*[:alnum:].]
+" convert = FALSE)

Separate each cell in a column to make
several rows.
table3

| country|year | _rate | [ country | year | rate |
1999 0.7K/19M 1999 0.7K
2000 2K/20M =P 1999 IEEIVM
1999 37K/172M 2000 2K
2000 80K/174M 2000 IV
1999 212KAT 1999 37K
2000 213KAT REEEN 172M |
2000 80K
2000 [EEZTH

1999 212K

1999

2000 213K

2000
separate_rows(table3, rate, sep ="/")

unite(data, col, ...,

Collapse cells across several columns to
make a single column.

OO0 ww>» >

0000 ID®>>> >

sep="_", remove = TRUE)

| country |cent ,m [ country | year |
Afghan Afghan 1999
Afghan m —» Afghan 2000
Brazil [ 99 | Brazil 1999
Brazil [ 00 | Brazil 2000
China [ 99 | China 1999
China [ 00 | China 2000

Cpmbe(topre s, & Sl w2Gy
CO{ s y,,.’.u ,‘.:" — -‘-
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tidyr ' {)gather B 2L Treshape2 F HmeltpR £, 1] 5K
PR 5 4% T T i K B A 2

gather(data, key, value, ..., na.rm = FALSE, convert = FALSE,
factor_key = FALSE)

data: NFEEEHIK P data.frame
key: WEFEY RN =
value: WEFEY R =N EEE
fill: X FHRAE, RPRRHIEE R 25 4 7 Y B SR R AR
convert: NTRUERS < H zfi7E#141_E 18 Ftype.convert R %%,
H Has.is = TRUE, ERIN{E NFALSE

drop: NFALSEfR B factorf]level, 1 FfillF{E E FEmissing
PIME
sep: NERNENULLES, #ral4a18 Fkey+H HI1E, JENULL
), 18144 N<key name><sep><key value>




oF R4 RS RS U R

B

Geneld Samplel Sample2 Sample3

1 1 1 2.0 03 Geneld “ sample_name expression
i : : 1 genel Sample1 1.0
2 genez 4 5.0 6.0 5 genel Sample2 2.0
3 gene3 7. 0.8 9.0 9 genel Sample3 0.3
4 gene4 10 11.0 12.0 2 gene2 Sample1 4.0
6 gene2 Sample2 5.0
# gather (data=#(#EHEA, key="keyH", R 50
3 gene3 Sample1 7.0
7 gene3 Sample2 0.8
value="value44", ZFH¥H%|1, 512, %3) ] genes | Sample3 30
4 gened Sample1 10.0
8 gened Sample2 11.0
> gene_exp_tidy <- gather(data = gene_exp, 12 gened | Sample3 120

—rall

key = "sample_name", value = "expression", Samplel, Sample2, Sample3)

# FETR B HR SRS, ARSI, EEfRE S| K% 5 B A
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tidyr H)spread B EZE1L T reshape2 H [ cast R £, A =C
PR A A% TR T 4 4 o B A 2

spread(data, key, value, fill = NA, convert = FALSE, drop =
TRUE, sep = NULL)

data: NFEEEHIK P data.frame
key: WEFEY RN =
value: WEFEY R =N EEE
fill: X FHRAE, RPRRHIEE R 25 4 7 Y B SR R AR
convert: NTRUERS < H zfi7E#141_E 18 Ftype.convert R %%,
H Has.is = TRUE, ERIN{E NFALSE

drop: NFALSEfR B factorf]level, 1 FfillF{E E FEmissing
PIME
sep: NERNENULLES, #ral4a18 Fkey+H HI1E, JENULL
), 18144 N<key name><sep><key value>
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Geneld
1 genel
2 gene2
3 gene3
4 gened

> spread(data = gene_exp_tidy, key = "sample_name", value =

Samplel

"4 Ed

2.0
5.0
0.8
11.0

Sample3

0.3
1
6.0 5
9.0 9
12.0 :
6
10
3
7
1
4
8
12

Geneld
gene1
genel
genel
gene2
gene2
gene2
gene3
gene3
gene3
gened
gened
gened

5 R AR U5 R

Sample1
Sample2
Sample3
Sample1
Sample2
Sample3
Sample1
Sample2
Sample3
Sample1
Sample2
Sample3

“  sample_name expression

1
1
1

expression")

1.0
2.0
0.3
4.0
5.0
6.0
7.0
0.8
9.0
0.0
1.0
2.0
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tidyr = [ unite PR 20 AT K 22 8l 3% 48 7€ 0 BR A & IF 9 — 4.

» unite(data, col, ..., sep="_", remove = TRUE)

> data: yﬂiﬁ?ﬁ*ﬁ

> col: %Fiéﬁ/\lél’ﬁﬁﬂﬁéﬁ

> .. TEEMPLES R EYAH S, v Tk B 41 2 8] 3 B
ﬁﬁ]coll coln, AEfE 41)-coln

> sep: HEHZHIWIERERT, BN FRIZ

> remove: sz 5 MIBR#E 2 A 12




Vi vy

> data

A

e N A

. |
B

date hour min second event

1 2016-11-01
: 2016-11-02
1 2016-11-03
: 2016-11-04
: 2016-11-05
: 2016-11-06
: 2016-11-07
: 2016-11-08
+ 2016-11-09

OSocCo~NOULILPE WNBE

7
9
13
20
5
18
9

12
11

30
43
58
22
44
52
12

35
7

Hour:Min:Second”

dataNew <- data %>%unite(datehour, date, hour, sep="")
%>%unite(datetime, datehour, min, second, sep =":")

29
36
00
11
47
37
43

6
2R

P XT O ~QO C

W5 2

> dataNew %;%unlfe(daiéiime, datehour, min, second, sep =

15

O oo~NOUL S WNBE

: | 2016-11-
: | 2016-11-1

e Edate, hour, miniFDsecondﬁﬂ%f‘yﬂ%ﬁﬁﬂdatetime
# R H HAET (8] 4% 2N "Year-Month-Day-

= /.

V'S

datetime event

2016-11-01 7:30:29
2016-11-02 9:43:36
016-11-03 13:58:60
016-11-04 20:22:11
2016-11-05 5:44:47
016-11-06 18:52:37
016-11-07 19:12:43

2016-11-08 12:35:6
1:

8
2016-11-09 7:38
2016-11-10 1:14:21

11 3:20:42
2 14:1:32

1
1
1
3

: | 2016-11-15 8:16:25

O N T+ ETOCO -3 X O ~O0 C

l:l)
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tidyr ffJseparate BRI Z A — 41|32 3 FR AT F v 2 41, RAT
reshape2 ¥ [ colspliteR &, ¥ FH T H AR [a) S 0 4 iy 4 -5 A3
A

]

separate(data, col, into, sep = "[*[:alnum:]]+", remove = TRUE,
convert = FALSE, extra = "warn", fill = "warn", ...)

data: NEHEIE

col: &M IFI 17

into: BRSNS, AR =

sep: HZIFI A 7 bR AT

remove: & 75 M R 1 5951 1) 471

convert: ANTRUERS 2 HB7EH 51 L8 Htype.convert i 2, HH
as.is = TRUE, BRIAENFALSE

fill: 4 E R AIF > Flength(into) i), "warn" (ERIMME) K HIZE
HIFMEMIE TR GIAE, "right" BEMNEGMIETEIAE, "left"H
BN MBE R H AR
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> dataNew %;%unlfe(dqigilme datehour, min, second sep = ":")

datetime event

1: | 2016-11-01 7:30:29 u > data

g ;?ésﬁlégzlgf;gfzg ‘11 date hour min second event
4: bo16-11-04 20:22:11 | g 1: 2016-11-01 7 30 29 u
5: | 2016-11-05 5:44:47 p 2: 2016-11-02 9 43 36 a
6: [2016-11-06 18:52:37 k 3: 2016-11-03 13 58 00 1
7: 2016-11-07 19:12:43 r : Lort i

8: | 2016-11-08 12:35:6 i 4: 2016-11-04 20 22 11 “
9: | 2016-11-09 11:7:38 | e 5: 2016-11-05 S5 44 47 p
10: | 2016-11-10 1:14:21 b 6: 2016-11-066 18 52 37 k
11: | 2016-11-11 3:20:42 | w 7: 2016-11-07 19 12 43 r
12: | 2016-11-12 14:1:32 t )
13: [2016-11-13 23:19:52 | h 8: 2016-11-08 12 35 6 1
14: 2016-11-14 21:41:26 s Q- ?2MA-11-00 11 7 3R o
15: 2016-11-15 8:16:25 0

# 7] LA separate PR AU F0 4 Pk 52 21 W11 22 A A A
# B9, Kdatetimes ANdatedl] ftime% |

INIG, FFtimeHl 4 Nhour, min, second?]]
datal <- dataNew %>%separate(datetime, c('date’, 'time'), sep

="") %>%separate(time, c(*hour’, 'min’, 'second'), sep = ")
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1. EHGEEEEH®REIINREE

feplace naldata replace = listO — &)

[T

2. Y IBI—MEERRSKE, BMABLETIER
MEEE e = direction =cf('down: i

3. MRr B & EREERIT
drop-naltdata - ... )

4. BN B {E A E N
e daka - - T =l st )







