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WHO AM|?

- Bioinformatician, Comp. Biologist

- Started using R in mid 2011
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WHO AM|?

* [ried plyr and plyr in parallel

 Discovered data.table. Never looked
back
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WHO AM|?

- data.table developer since late 2013

» Data analyst at Open Analytics since
Feb 2015
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COME VISIT US
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OVERVIEW

* Perform operations straightforwara,
without compromising in efficiency
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1. FREAD

I fread(‘file.csv’)

sep, colClasses, rows automatically
detectea
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BENCHMARK

23GB .csv, 500 million rows, 9 columns

Method Run Time Threadedness
h2o0.importFile 50s Multiple
fread 5m Single
readr::read_csv 12m Single
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FWRITE?

[R-Forge #2622] Add command "fwrite" to faster save csv = L2
files #5500

arunsrinivasan coened this ssue on Jun 8, 2074 - 8§ commenras

arunarinivasan commanied oo Jun il 2014 Owrer Labets
Submitted by: Ma Jom; Assigned to: Nobody, R-Forge ink
| really iove the new command “fread” as 2 really speeds LD the work with large files. It would be great 1o Uicsiire
$00 A comesponding command for writing CSV files. NO M3es1oNo
Curmently, | USe A combination of wrile.Csv and as. matrix 10 3Peed Up this Process a bt Ansignes
hip//stackoverfiow.com/questions/ 10505608/ speedng -up- the-parformance -of -write-table
NO Ore AsAN '.-.,v\‘,q

R\ robbyjo rederonced ihis issoe on Jun 10, 2014 Notifications

Feature request: fwrite for data.table »690 O Closed

4+ Unsubscribe
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https://github.com/Rdatatable/data.table/issues/580

2. GROUPED AGGREGATIONS

year
2013
2014
2014
2015
2015
2015

year val
2014 5
2015 12

O U2 WN A
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2. GROUPED AGGREGATIONS

year val

—2043—4—
2014 &= 2 N year val
2014 | 3 20141 S
2015 | 1 2015 12
2015 & +
2015 6
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2. GROUPED AGGREGATIONS

XLyear %in% 2014:2015, .(val = sum(val)), by = year]

year val

—2043—4——
2014 | 2 N year val
2014 | 3 20141 S
2015 | 1 2015 12
2015 & +
2015 6
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2. GROUPED AGGREGATIONS

_

| XLyear %1in% 2014:2015, .(val = sum(val)), by = year]

onupey
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2. GROUPED AGGREGATIONS

wrom

XLyear %1in% 2014:2015, .(val = sum(val)), by = year]
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VIGNETTES

https.//github.com/Rdatatable/data.table/wiki/Getting-started

| _| Rdatatable / data.table @Unwatch+ ® A Unstse 317 YFork

Getting started con Qe

AUSENNNVASEN e1ed 1his page § diys 800 ' § revisons

£l

o

HTML vignettes (NEW): i) Introduction to data table, §) Reference semantics, i) Keys » Pages | -

and fast binary search based subsets, tv) EMiclent reshaping using data.tables

PDF Vignettes: ) Quick start guide, §) Frequently asked questions s y, zx
Instatation

Documentation and examples: |) “dala table, i) 7freac How 10 e & bug report >

= . .= Yo Getting started
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https://rawgit.com/wiki/Rdatatable/data.table/vignettes/datatable-intro-vignette.html

3. AGGREGATIONS ON JOINS

year
2013
2014
2014
2015
2015
2015

yvear mul
2014 20

2015 10

O U2 WN A

OPEN ANALYTICS (§) #ROATATABLE



http://www.openanalytics.eu

year

2013

2014
2014

year

3. AGGREGATIONS ON JOINS

mul

2014

20

2015

2015

10

2015

2015

OPEN ANALYTICS
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year

val

2014

100

2015

120
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year

2013

2014
2014

year

3. AGGREGATIONS ON JOINS

mul

2014

20 +

2015

2015

10 *

2015

2015
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year

val

2014

100

2015

120
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year

3. AGGREGATIONS ON JOINS

X[Y, .(val = sum(val) * mul), by = .EACHI]

2013

2014
2014

year

mul

2014

20 +

2015

2015

10 *

2015

2015
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year

val

2014

100

2015

120
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XLY,

3. AGGREGATIONS ON JOINS

(val = sum(val) * mul), by = .EACHI]

=

=

year va
2013 4
2014 2
2014 3
2015 1
2015 5
2015 6

OPEN ANALYTICS

year

mul

2014

20 +

2015

10 *
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120
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3. AGGREGATIONS ON JOINS

o

I XLY, .(val = sum(val) * mul), by = .EACHI]
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3. AGGREGATIONS ON JOINS

o

XLY, .(val = sum(val) * mul), by = .EACHI]

Joins as Subsets
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http://stackoverflow.com/questions/27004002/eachi-in-data-table

id

A1

A2

B1

B2

OPEN ANALYTICS

4. RESHAPING
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id num A B
a 1 I'1 @
b 1 2 r
a 2 |3 S
b 2 |4 t
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4. RESHAPING

id A1 A2 B1 B2 id num A B
al 1 1 @
a 1 3 g s b 1 (2 r
a 2 |3 S
b 2 4 r t h o |4 ¢

id var val id var num val

sE[L'zf

wr
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4. RESHAPING

id A1 A2 B1 B2 id num A B
4 a 1 |1 ¢

a 1 3 g s — b 1 |2 r
a 2 |3 S

b 2 4 r t h o |4 ¢

id var val id var num val

sE[L'zf

wr
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id

A1

A2

B1

B2

OPEN ANALYTICS

melt(DT, measure

4. RESHAPING

m

patterns(“AA”, “AB”))
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id num A B
a 1 |1 ¢@g
b 1 [2 r
a 2 |3 s
b 2 4 t
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BENCHMARK

27MB .csv, 500 thousand rows, 8 cols

Method Run Time
pbase::reshape 4.48s
melt (v1.9.6) 0.05s
tidyr 9.41s
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4. RESHAPING

id num A B

ldcast(DT, 1d ~ num, value.var = c(“A”, “B”))

o O O |
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THANKS T0

ANANDA MAHTO for ideas on reshaping enhancements.
Also check out SPLITSTACKSHAPE.
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http://cran.r-project.org/web/packages/splitstackshape/index.html

9. OVERLAPPING RANGE JOINS

RESULT
chr start end “ xid vid

11 5 11 chr | start lend |Foverlaps(A, B, which=TRUE) ] NA
2.1 10 20 1- 1 1 4 2 2
5/ 2 50 60 2] T[99 5 3
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9. OVERLAPPING RANGE JOINS

chr start end “ xid  vyid
1915 11 chr | start lend |Foverlaps(A, B, which=TRUE) 1 NA
2:. 1 10 20 1- 1 1 4 2 2
5.0 2 50 | 60 S 1[99 5 3

OPEN ANALYTICS (§) #ROATATABLE



http://www.openanalytics.eu

9. OVERLAPPING RANGE JOINS

chr start end “ | xid vyid
11 5 11 chr | start lend |foverlaps(A, B, which=TRUE) 1 NA
2. 1 10 20 T 1 |2 2
2 1 4
j' 2 | 25 | 32 LR j
o:| 2 - 1S - 5
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9. OVERLAPPING RANGE JOINS

RESULT
id start end “ H

111 05 11 4 | startlend Ifoverlaps(A, B, which=TRUE) 1 NA
01 1.2 44 o104 e | 2
i 2 25 5p X1 1518 E
o s g 32 0155 O

Not limited to 1nteger ranges, but numeric, POSIXct,
Date ranges work just the same.
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6. AUTO-INDEXING ~<SiNcEvi9

1.2GB .csv, 100 million rows, 2 columns

Runi1 4.7s
data DF[DF$id %in% c(“KIC”, “HEJ”), ]
frame Run?2 4.8s
Runi1 3.7s
data DT[1d %1n% c(“KIC?, “HEJ”)]
table Run 2 0.002s
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VERSION 1.9.6

» ~80 bug fixes and >20 new features

- many new functions : rleid(),
tstrsplit(), shift(), frank(), na.omit()

- melt() and dcast()
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QUESTIONS?
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