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Data Transform
ation w

ith data.table :: CH
EAT SH

EET

M
anipulate colum

ns w
ith j

Functions for data.tables

data.table is an extrem
ely fast and m

em
ory efficient package 

for transform
ing data in R. It w

orks by converting R’s native 
data fram

e objects into data.tables w
ith new

 and enhanced 
functionality. The basics of w

orking w
ith data.tables are:

dt[i, j, by]

Take data.table dt,
subset row

s using i
and m

anipulate colum
ns w

ith j, 
grouped according to by.

data.tables are also data fram
es –

functions that w
ork w

ith data 
fram

es therefore also w
ork w

ith data.tables.

data.table(a = c(1, 2), b = c("a", "b"))–
create a data.table from

 
scratch. Analogous to data.fram

e().

setDT(df)* or as.data.table(df)–
convert a data fram

e or a list to 
a data.table.

Create a data.table

dt[1:2, ] –
subset row

s based on row
 num

bers.

dt[a > 5, ] –
subset row

s based on values in 
one or m

ore colum
ns.

Subset row
s using i
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dt[, c(2)] –
extract colum

ns by num
ber. Prefix 

colum
n num

bers w
ith “-” to drop.

dt[, .(b, c)] –
extract colum

ns by nam
e.

b
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b
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EXTRACT

dt[, .(x = sum
(a))] –

create a data.table
w

ith new
 

colum
ns based on the sum

m
arized values of row

s.

Sum
m

ary functions like m
ean(), m

edian(), m
in(), 

m
ax(), etc. can be used to sum

m
arize row

s.

dt[, .(c = sum
(b)), by = a]–

sum
m

arize row
s w

ithin groups.

dt[,c := sum
(b), by = a] –

create a new
 colum

n and com
pute row

s 
w

ithin groups.

dt[, .SD[1], by = a] –
extract first row

 of groups.

dt[, .SD[.N
], by = a] –

extract last row
 of groups.

CO
M

M
O

N
 GRO

U
PED O

PERATIO
N

S

CO
M

PU
TE CO

LU
M

N
S*

c33

dt[,c := 1 + 2] –
com

pute a colum
n based on 

an expression.

setorder(dt, a, -b)–
reorder a data.table 

according to specified colum
ns. Prefix colum

n 
nam

es w
ith “-” for descending order.
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dt[a == 1, c := 1 + 2] –
com

pute a colum
n 

based on an expression but only for a subset 
of row

s.
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Group according to by
a

a
a

dt[, j, by = .(a)] –
group row

s by 
values in specified colum

ns.

dt[, j, keyby
= .(a)] –

group and 
sim

ultaneously sortrow
s by values 

in specified colum
ns.

Chaining
dt[…

][…
] –

perform
 a sequence of data.table

operations by 
chaining

m
ultiple “[]”. 

*
SET FU

N
CTIO

N
S AN

D :=
data.table’sfunctions prefixed w

ith “set” and the operator “:=” 
w

ork w
ithout “<-” to alter data w

ithout m
aking copies in 

m
em

ory. E.g., the m
ore efficient “setDT(df)” is analogous to

“df<-as.data.table(df)”.

c
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1
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1
2

dt[,`:=`(c = 1 , d = 2)] –
com

pute m
ultiple 

colum
ns based on separate expressions.

DELETE CO
LU

M
N

c
dt[,c := N

U
LL] –

delete a colum
n.

CO
N

VERT CO
LU

M
N

 TYPE

b1.5
2.6
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dt[,b := as.integer(b)] –
convert the type of a 

colum
n using as.integer(), as.num

eric(), 
as.character(), as.Date(), etc..
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BIN
D

Apply function to cols.

Com
bine data.tables

dt_a[dt_b,on = .(b = y)] –
join 

data.tables on row
s w

ith equal values.
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dt_a[dt_b,on = .(b = y, c > z)] –
join data.tables on row

s w
ith 

equal and unequal values.
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dt_a[dt_b, on = .(id = id, date = date), roll = TRU
E] –

join 
data.tables on m

atching row
s in id colum

ns but only keep the m
ost 

recent preceding m
atch w

ith the left data.table according to date 
colum

ns. “roll = -Inf” reverses direction.

rbind(dt_a, dt_b) –
com

bine row
s of tw

o 
data.tables.
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cbind(dt_a, dt_b) –
com

bine colum
ns 

of tw
o data.tables.
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setkey(dt, a,  b)–
set keys to enable fast repeated lookup in 

specified colum
ns using “dt[.(value), ]” or for m

erging w
ithout 

specifying m
erging colum

ns using “dt_a[dt_b]”.

SET KEYS

Reshape a data.table
RESH

APE TO
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dcast(dt, 
id ~ y,
value.var= c("a", "b"))
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setnam
es(dt, c("a","b"), c("x", "y"))–

renam
e 

colum
ns.
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m
elt(dt, 

id.vars= c("id"), 
m

easure.vars= patterns("^a", "^b"), 
variable.nam

e
= "y",

value.nam
e

= c("a", "b"))

Reshape a data.table from
 long to w

ide form
at. 
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Reshape a data.table from
 w

ide to long form
at.

Sequential row
s

dt
A data.table.

id ~ y
Form

ula w
ith a LH

S: ID colum
ns containing IDs for 

m
ultiple entries. And a RH

S: colum
ns w

ith values to 
spread in colum

n headers. 
value.var

Colum
ns containing values to fill into cells.

dt
A data.table.

id.vars
ID colum

ns w
ith IDs for m

ultiple entries.
m

easure.vars
Colum

ns containing values to fill into cells (often in 
pattern form

).
variable.nam

e, 
value.nam

e
N

am
es of new

 colum
ns for variables and values 

derived from
 old headers.

unique(dt, by = c("a", "b"))–
extract unique 

row
s based on colum

ns specified in “by”. 
Leave out “by” to use all colum

ns.
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uniqueN
(dt, by = c("a", "b"))–

count the num
ber of unique row

s 
based on colum

ns specified in “by”. 

read & w
rite files

IM
PO

RT
fread("file.csv") –

read data from
 a flat file such as .csv or .tsv

into R. 

fread("file.csv", select = c("a", "b")) –
read specified colum

ns from
 a 

flat file into R.

EXPO
RT

fw
rite(dt, "file.csv") –

w
rite data to a flat file from

 R. 

dt[, c := 1:.N
, by = b]–

w
ithin groups, com

pute a 
colum

n w
ith sequential row

 IDs.
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dt[, c := shift(a, 1), by = b] –
w

ithin groups, 
duplicate a colum

n w
ith row

s lagged
by 

specified am
ount.

dt[, c := shift(a, 1, type = "lead"), by = b] –
w

ithin groups, duplicate a colum
n w

ith row
s 

leading
by specified am

ount.
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LAG &
 LEAD

dt[, lapply(.SD, m
ean), .SDcols= c("a", "b")] –

apply a function –
e.g. m

ean(), as.character(), 
w

hich.m
ax() –

to colum
ns specified in .SDcols

w
ith lapply() and the .SD sym

bol. Also w
orks 

w
ith groups.

cols <-c("a")
dt[, paste0(cols, "_m

") := lapply(.SD, m
ean), 

.SDcols= cols] –
apply a function to specified 

colum
ns and assign the result w

ith suffixed 
variable nam

es to the original data.
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