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Heewon Jeon (NexR Corp.)

- Author/Maintainer of KONLP package.
- Admin of Korea CRAN server



Interactive Data Analysis
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R IS an environment for...
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Why R?

S N 5 =
M HoTT ol oy oy
o Kio RO FOK |-
o o JoI ot 00 = =< 1

=S50 &2 SOFLICt.
=
=

O —
. M Ao R gl A W, o
) NN BTSN
o3 KB ol A Rl
=) ™ 7 o7 1 o WO pjp <ol
0 o B 5 o K Doy & oL
K1l Hi 5 = N0 = ofu Kjo 7 76 &9 o
L Ro<| Wz T i
LT o7 IH <d 01 of &I 70) X0 X Uju 4190 B
= < IF A ﬂo N KT ._Jm._ﬂ_wno oFH [H
Mo ok & of TT < RT I & rd %r =rolat
ol 0l 0104 01 01 0]1 0101 011011 S 0
rorrrrryrreyx oo

http://robjhyndman.com/researchtips/rvsexcel/



http://robjhyndman.com/researchtips/rvsexcel/

Really R?
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But R!

* o 2| 2| A X| SH0o A= RO| 7| =0
;U=
— Reproducible Research
— Literate Programming
o« L} CHSIOAM R= 7FE K| 7| A
+ T T 0 RS QIEIH 0| 4]
— Oracle, Teradata, SAS, SPSS ...

I
L

ok |~




R has simple GUI

IR Rroui (64-bit)

EE

IR R console

> paribg = "lightcyan")

> pin <- par("pin"™)

> xXdelta <- diff(range(x))

> ydelta «<- diff(range(v))

> ®scale <- pin[l]/xdelta

> yscale <— pin[2]/vydelta

> scale <- min(xscale, yscale)

> xadd <- 0.5*% (pin[l]/scale - xdelta)
> yadd <- 0.5%(pin[2]/scale - ydelta)

plot (numeric (0), numeric(0),

®1lim = range(x)+c(-1,1)*xadd, ylim = range(y)+c(-1,1)=*yadd,

ype = "n", ann = FALSE)

>
+
+
HalA Hﬂ?é 257 #8 711:1-1:1 ..

=

R

=
=

E= ENTER 7| € 52H

CiE HOX = O|S= UL

Edgar Anderson's Iris Data
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RStudio Is better

36~
[

[
37
38

I

i
39
I

ABC My
s =

o] | " Kknit HTML ~=#Run | 2% | @ Chunks~

r

{r., tidy=TRUE}

load("polititions.RData")
names (polititions)
polititions

summary (polititions)

## Plotting

o

L

ofo| BAE 1=

H 2292 E4

T {r_fig, fig.width=12, fig.height=l
idy=TRUE}
ggplot2)
(polititions, aes(followersCount, statusesCount))

warning=FALSE,

geom_point(aes(colour=party), size alpha=I(0

4317 | € (Top Level) R Markdown
Workspace  History
#load~ | [ Save= | | #*Import Dataset~ | 3 Clear All
Data
accu4 6498x2 character matrix
accub 6498 obs. of 2 variables
jayou 180 obs. of 6 variables
minju 2294 obs. of & variables
polititions 99 obs. of 5 variables
polititionsHigh 37 obs. of 5 variables -

Const
=]

@kimJaeyun
119
@jinpyokim
)2
@ParkJooSun
1188
@jwpb15
5116
@jhokle0
704

T |

Files

statusesCount

Plots Packages Help

& Zoom | E|Export~ | @

SESE  M-n  pEsSE SuEs

[ I B | LI B | [N B | | I B |
ISR = e R T s e e B R e
followersCount

¥ Clear ANl

€) Dr/work/UseR - Rstudio o — ' o | S
File Edit Code \iew Project Workspace Plots Tools Help
Q| =~ =1 Bl UseR ~
@7 Untitled1 @7 user3.R @7 user2.R @7 partytwit.Rmd ole




Bavesian

ChemPhys
ClinicalTrials

Cluster
DifferentialEquations
Distributions
Econometrics
Environmetrics

E"- perimentalDesian

Gen ':'.T.II_.:.

Graphics

HighPerformanceComputing
Machinelearning
Medicallmaging

rMultivariate
MaturalLanguageProcessinge
OfficialStatistics

Optimization

Pharmacokinetics
Phylogenetics
Psychometrics
ReproducibleResearch
Po l‘ u —“t

TimeSeries

R Package System

— Total 3,921 Packages

© QEAA 20| MA0| I}

* Fortran, C++, C, Jav = HEE9|
Oloj9 5 7Hs Bt ROl R A4

« M A SHO|N LR ALE

—




If you want to do twitter analysis.

( Data Source

— twitteR

» Data Preprocessing
— KONLP

* Visualization
—wordcloud
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R Packaging System A2 0 - 1

) C:/work/KONLP - RStudio i = —ranT X
File Edit View Project Workspace Plots Jools Help
) - # ~ H | & KoNLP ~
3] test.R* Workspace  History
= Source on Save A S -#Run %% | *#Source - fload~ [ Saver _ #*Import Dataset~ ’ Clear All
4 Values -
wordcloud) followerDesc character[762]
Tibrary(RColorBrewer) gogamza user[1]
gogamza <- getuser(“gaiaville™) gogamza.followers 1ist[802]
gogamza.followers <- gogamza$getFollowers() i user[1]
nouns Tist[762]
followerbesc <- c() pal character [8]
for (i in gogamza.followers){ wordcount table[4046] .
ollowerDesc <- append(followerDesc, i$description) amm o in e ~amlranrd
Files Plots Packages Help
. = & zoom -E Exportr @ Y Clear All
followerpesc <- gsub("\n","", followerDesc)
followerpesc <- gsub("\r", "", followerDesc)
nouns <- Map(extractNoun, followerDesc) Com L L
wordsvec <- unlist(nouns, use.name=F) - . De\/e[oiber
wordsvec <- wordsvec[-which(wordsvec %in% stopwords(“english"))] Software =
wordsvec <- gsub("[[:punct:]]1","", wordsvec) f an g
wordsvec <- Filter(function(x){nchar(x) }, wordsvec) = t Searcl C
S I ) - —
Al o Scom; A} EL
wordcount <- table(wordsvec) o o W P e
pal <- brewer.pal(8,"Dark2") - OG [OF 0:8 Ik L
LzEO :;1 e : cQ =
Toud (names (wordcount) , freq=wordcount,,scale=c(3,0.5),min.freq=10, 7)) ~ on E] o Q .
random. order=T,rot.per=.1,colors=pal) SF\S p . Jc nil
ava 4 At M.— -
3 = V0| = : —\ﬁdt (@)} ——
= - Bhar = p—
301 @ (Top Level) R Script Korea
Data  Mobile L
www /Il = O t
/ l T
3 \Web 1=

random. order

=

rdcloud(nam ~dcount) , fr ount,s V |




R Packaging System A 0f -

(R

27 analysis.R*

File Edit  View Project Plots Tools

B &

B Untitled1*

Workspace Help

[+ I o .

@7 Untitled2*

Source onSave | O /- ~% Run | [%% | | % Source -

encoding="UTF-

[C= = RS Y SRV Y

rules
rules
rules
rulemat

ruleg <- g
dert x label— g)5name, vertex.label.cex
, layout= laycut fruchterman.reingold.grid

iruleg,
vertex.

24:1 E Top Level} R Script

Console

Workspace  History

#load~ | [ Save~ | | #*Import Dataset~ 3 Clear All
Data
edgelist 18886x2 character matrix
f2 71 obs. of 2 variables
rulemat 27x2 character matrix
rulequality 43 obs. of 3 variables
wordtab 1547x1547 integer matrix
Values
VAL hmemetanl 711

Files Plots Packages Help

= & zoom | E Export~ | @] | & Clear All

gogamza | Sign Out
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R data structures for DBA - 1

Vectors

numeric

character

X <-¢(0, 2:4)

y <- ¢("cat", "dog", "cat’, "cat")

[ logical ] z <- ¢(TRUE, TRUE, T, F)




NG -
NG
NG .

R data structures for DBA - 2

list

matrix

a <- list(xy,z)

b <- matrix(rep(x,3), ncol=3)

[ data.frame ] ¢ <- data.frame(xy,z)




R data structures for DBA - 3

il library(sqldf)

2

EM iris3 =- sqldf("select Sepal Length, Sepal Width, Species from iris”
4

5

‘M head (iris3)

[l sqldf(“select * from iris3 limit 6")

8

9

10

11

12

13

14

15

16

IWAl subset(iris3, Sepal Length = 5)

B sqldf("select * from iris3 where Sepal Length = 5")

19
20
AR with(iris3,
22 aggregate(list(5epal Length,Sepal Width), by=list(Species), mean)
23 )
PO sqldf ("select Species, avg(Sepal Length), avg(Sepal Width)
25 from iris3 group by Species”)

piiaN head(iris3[order(iris355epal Length, decreasing = TRUE), ], 3)

PSRN sqldf("select * from iris3 order by Sepal Length desc limit 3")




Your own code you used for analytics/data mining in the past 12
months in:
R (245) I 0. 7%
SQL (185) N 23 2%
R Java (138) I 7 3%

Python (119) I 14.9%
C/C++ (B6) I 5 3%
Other languages (57 7 1%

What do you use to analyze and/or visualize data? guages (37)

i Perl (37) B 4 6%

s responses

et Awk/Gawk/Shell (31) Bl 20

XCe. 31%
= Fi# (5) 10.6%
21%

e What Analytics, Data mining, Big Data software you used in the past 12
months for a real project (not just evaluation) [798 voters]

1lustrator .
Legend: Free/Open Source tools BN 2; users in 2012

Actionscript/Flash Commercial tools T % users in 2011

Processing R (245) o

SAS % :

- I 2303
Pen and Paper %
4 K3 Excel (238)
Other 19% 20.8%
. I 1.

Nothing. Just look. m 21.8%

Rapid-| RapidMiner (213) I o6 7%
0 50 100 150 200 250 300 350 I 2T 7%
KMIME (174) DN 21 8%
FlowingData Poll, September 2010 _ 12_ .1 %
Weka / Pentaho (118) N 14 .589%
I 11.8%

StatSoft Statistica (112) N 14 0%

. I 5 5%
http://flowingdata.com/2010/09/28/poll-results-what-do- SAS (101) e
you-use-to-analyze-andor-visualize-data/ __ 13.69%
http://www.kdnuggets.com/polls/2012/analytics-data- Rapid-l RapidAnalytics (83) I 10.4%

S . not asked in 2011
mining-big-data-software.html
MATLAB (80) I 10 0%
N 7 2%
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= H X9l Hadoop?|Ht Big Data &M E3HE

Big Data !
Big data fools use grew S-fold, from about 3% o about 15% of respondents.

Big Data software you used in the past 12 months

Apache Hadoop/Hbase/Pig/Hive (67) N 5 4%
Amazon Web Services (AWS) (36) B 4 5%

MNoSQL databases (33) B 41%

Other Big Data Data/Cloud analytics software (21) M 2 6%

Other Hadoop-based tools (10) B1.3%

o NAAR OOle &4 H/LIE|2l Kdnuggetl| 2 F Z At
® X0 H|sl 5Hf O]&f & H|O|H SEA7} =0 %L}
® ZiA0] 0|0 Hadoop 7|8t @ ZAA FEZ0[ 19

http://www.kdnuggets.com/polls/2012/analytics-data-mining-big-data-software.html
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RHipe

bigmearmap <- expressioni{
v <- do.cal I{"rbind”, lapply(map.values, function(r)q
as.numericistrsplit(r.”.")[[1]]])
h
1l

summed=- colSums(y, na,rm=T)
nr <— nrowiy)
nc <— ncoliy)
Raccumalate & of Mis
forii in 1:ncid
nanun <- length{whichiis.naiv[,i]1]]
if(nanum == nr) next
rhool lect (i, list(val=summed[i], len=(nr-nanum)))
h
1)

bigmeanreduce<-expression
pre={
total <=0
cnt «- 0
b
reduce={
total <- total + sumisapply(reduce,values, function(s) sumixFvall))
cnt <- cnt + sum{sapply(reduce.values, functionix) sum(=%len)’)
b
post={rhcol lect( reduce. key, total/ont )}

)

z <- rhmr{map=tiamearmap, reduce=biameanreduce,
ifolder="/rhipeairline/hl _airline, csv”,
of older="/rhipesair|ine/outh”,
inout=c( “text”, "sequence”)

)

jobid =- rhexiz, async=TRUE)

RHIPE(R and Hadoop Integrated
Processing Environment)= Purdue
Univ.2| SA St BfAYE o4O R
H Saptarshi GuhaOf 2|5l 7{E=l R
20| E 22|

RS Hadoop 24 0| A{ MapReduce
NEe| LM E|7F 7+sSSHA of &
Amazon®| EC20{| A AtE 7=t
(http://www.stat.purdue.edu/~sguha
/rhipe/doc/ntml/ec2.html )

x| 20f| RHadoopO|Z2}= Revolution
AnalyticsO| A L2 @ EAA I 7| K|
=Al

—_—

RHIPE: A Distiouted Environmen for the
Analysis of Large and Complex Datasets

Facebook9| A 2] R+RHIPEQ| TSt Guha’s lecture

http://www.lecturemaker.com/2011/02/rhipe/




RHive - Hive

http://hive.apache.org

A data warehouse system for Hadoop

Open Source (Apache License)
ANSI SQL Support

Facebook®] Main Data Warehousing System



RHive

4 Language : R or ANSI-SQL
4+ R-Hive Bridge
4+ R Export

4+ R 7|8F 2AF 22| Framework

+ U2 2] AFESH= Analytic Tool
4 CRAN : 4,000+ Rich R library Set
¢ 80|53t Library/Procedure |2t

* CrQFof Visualization, IDE =3

+ Hadoop 7|8t Z&4F H&E 2|
4+ ANSI SQL : Low Leaning Cost
+ 0|3 7|5 &% : UDF, UAF

> install.package("RHive")




(Vo T (R =S P S

RHive - Demo

RHive
rhive.init
rhive.connect

rhive.hdfs.1ls(" /"

rhive.queryl("SHOW TABLES™
rhive.desc.table( "weights"”
rhive.query("select * from weights limit 18"

map k, vs
is.nullivs
put( “NA",

n in 1:length(vs
put({as.characterin),vs|n

reduce k,v
put(k,mean(as.double(v

rhive.mrapply(“weights", map, reduce,
as.character(rhive.desc.table( "weights"
c("rowname”,"one" ), by="rowname",
c("rowname”,"one" ), c("rowname"”,"count”

HDFS interface
Hive query interface
Map/Reduce

Programming with R



RHive - RHive Analytics

[ RHive {0l 1o1H HET =4 HIO|Ef Of0['d A[AH ]

Clustering
K-means
Prediction
Multi-variate linear regression
Classification tree
Sampling
random, stratified, cluster, quota, sampling
Modeling

model parameter tuning
feature selection



Data Scientist's way to
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Model performance vs. sample size
" (actual production system)
g ’ 0.09
A 0.08
- 0.90
Z 0.07
5
5 0.06
00.85
= 0.05
£
L7]
[ 0.04
0.80
0.03
—g—Memory-Based
0.75 4 ——Tinnow 0.02
—A— Pezceptron 0.01
—f—Nalive Bayes
0 T T T T T 1
o " ; " ' 0 1000000 2000000 3000000 4000000 5000000 6000000
0.1 1 10 100 1000

Millionas of Words

Figure 1. Leaming Curves for Confusion Set
Disambiguation

fppt.com
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“We don’t have better algorithms. We just have more

data.” —Peter Norvig--
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Hlof & abetxt




41 gf|OJE| £ A0] 210] HIO|E{TkERL] R FALE

WEA =2z g =2lo]oF 2 A=0| EOHAL

k2 A CHeh 22| HO|H S E&otd 27|20
OfHtOf I Ct.

2 A| £|Al0| AR FHE QaE YN SNl |
2 JH5BHR| Al E3H 0} Lt




Q&A

madjakarta@gmail.com
http://freesearch.pe.kr



