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Language Rank Types Spectrum Ranking
1. Python & L 100.0
2.C 08 1000
3. Java :: Juje 994
4. C+ OL® e
5. C# ®0% 886
6. R x 88.1
7. JavaScript &0 853
8. PHP & 811
9. Go & o 757
10. Swift DG 743

IEEE SPECTRUMZ2| 2017 E The Top Programming Languages
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- X[& OS
- Windows 32bit / 64bit
- MacOS

- Linux ( RedHat, CentQOS, Debian, Ubuntu, SuSE &)
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- https://cloud.r-project.org/

The Comprehensive R Archive Network

|[Dovnload and Install R

I AH2F O S S 7t
¢l 2atH
R for Windows & =2

iled binary distnb of the base system and contributed packages, Windows and Mac users most hikely want one of these versions of R:

R is part of many Linux d.lstnbunons you should check with your Linux pack

1 g system in addition to the link above

Source Code fof all Platforms

Windows and Mac userf most likely want to download the p iled b
them. If you do not knojv what this means, you probably do not want to do at!

listed in the upper box, not the source code. The sources have to be compiled before you can use

+ The latest release|(2018-04-23, Joy in Playing) R-3.5.0.tar gz, read what's new in the latest version.
« Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

* Daily snapshots off current patched and devel
bug reports.

are available here. Please read about new features and bug fixes before filing corresponding feature requests or

* Source code of olfler versions of R is available here.
+ Contributed extersion packages

[Questions Aboufk R

« If you have quest{ons about R like how to download and install the software, or what the license terms are, please read our answers to frequently asked questions before you
send an email.
R for Windows
Subdirectones
base Binanes for base distnbution. Thas 1s what you want to jnstall R for the first time
pos— Binanes of contnbuted CRAN packages (for R >= 2.13 x; managed by Uwe Ligges). There 13 also mformation on third party software available for CRAN Windows
comnb services and corresponding covironment and make vanables
old contnb Binanes of contnbuted CRAN packages for outdated versions of R (for R <213 x; managed by Uwe Ligges)
Riools Tools to build R and R packages. This 1s what you want to build your own packages on Windows, or 1o build R steelf
v R-3.5.0 for Windows (32/64 bit)

Download R 3.5.0 for Windows (62 megabytes, 32/64 bit)
Installation and othec instructions
New features in this version
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sudo apt-get update
sudo apt-get install r-base
sudo apt-get install r-base-devw

[ — E e et |
- HAX| = HOE0M RO|2= EBHO|E HAlSHH R A
gen2@DESKTOP-554ALNO:~$ R
R version 3.2.3 (2015-12-10) -- "Wooden Christmas-Tree"

Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
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- 4.4 R Studio CF2E2E(1/2)

« R Console0|2t= E20AM R CodeE Ast0] 7Y U 24 X Tts
« R ConsoleTt AtE510] 2MZ ZI ojCt HH B2 SHo & Uy
- O] M RE & O HotA ALESHY| lohAM Se7fHetd =23 dX|d
- SYNLSHE(DE)E AFEAZE iR S 242 HEHA e = JUEE £ F =
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4.4 R Studio CI22E(2/2)
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« Of2l urldf &

- https://www.rstudio.com/

e
=

t4) =2 - Q1 R-Studio

A= TASICt EH ARESH=0| B
9,{71| & &= IDE(Integrated Development Environment,

'IXl

L—

£3}l0{ R-Studio CIHRZ2E

Download @3 & Z&sL|CL

=552 RStudioE Ef°§
+ A= Holx|= ol

[ - | X=X
— e O

sk

estudlo Produce Rescures f 2 Shalt Us Blog Q

Download RStudio

RStudio

Open source and enterprise-ready shinyapps.io Login
professional software for R
Discover RStudio Connect

RStudio Shiny R Packages

O makes R easiec 1o use

edits

O=2=NUm


http://www.rstudio.com/

4.5 R Studio 2X| S 2tF(1/6)

» RStduio Desktop Open Source License
HAME Z2i610 CIREE rdoneies Shstuioe,  Dutchoy, HRAONR  sowogom

« Desktop {2 AGPL v3 20| Ml A

am More o More L8am Mors
° AI’ H‘lx'l Hl XlEO _|_l A ) 3
» o o] L] L] L
Priacity o e L
Support
Accessvia
Wab Browser ® o e
erprise . .
Security
Project ® °
Sharing
Manage
Multple R L] L
Installers for Supported Platforms Sessions &
Versons
: Installers Size Date MDS Admin ® °
s RStudio 11447 - Windows Vista/7/8/10 858ME  2018-04-18 359d4£07£272db25¢c9940£91449p0£¢c33 Dt
RStudio 1.1.447 - Mac OS5 X 10.6+ [62-bit. T45MB  2018-04-13 13d679b7ec208bd31£22550c0cdd6c99 Load ° °
RStudio 1.1.447 - Ubuntu 12,04-15.10/Debian 8 {32-b 893MB 20180418 2186cibl0793a6ff3138cdl6af3ead3s Salancing
RStudio 11447 - Ubuntu 12.04-15.10/Debisn 8 (64-bit 974ME  2018-04-18 ad9410a0c74eb68d4c34bds80Ld103a6 =
ne-Clic
RStudio 1.1.447 - Ubuntu 16,04+/Debian 9+ (54-bit) 545MB  2018-04-13  leechbf2c80fb329aBalbcbiZasteds ,m,g_:‘ ®
RStudio 1.1.247 - Fedora 19+/RedHat 7+/openSUSE 13 1+ (32-bit) 831MB 2018-04-18 aacl0abbc88315ddd3bE2b25ce
RStudio 1.1.447 - Fedora 194/RedHat T+/openSUSE 13,1+ (64-bat) 906MB  2018-04-18 0dd507d4ece283a64b63£759; 6
Zip/Tarballs ™
Zip/tar archives Size Date MDs License AGPL Commercial AGPL Commercial Commeroal
RStudio 1.1.447 - Windows Vista/7/8/10 1226M3 20180418  6dcOecefb2a0a3a978967b49ce550¢clb Prcing S9a8Ar $29.995/1
RStudio Ubunty 12.0¢-15.10/Debian 8 (32-bit 90 MB 2018-04-18 c£d87670c1lf0cfed7eSb5d55a2ec8072
RStudio 1.1447 - Ubuntu 12.04-15.10/Debian § (84-bet 983MB 2018-04-18 bOS5b723a£c433817d9fcaf09£7ed012d
RStudio 1.1.447 - Fedora 194/RedHat T+/openSUSE 13.1+ (32-bit) 888MB  2018-04-18 9db18a7481££94203b60ebc78déb0Sea
RStudio 1.1.447 - Fedora 194/RedHat T+/openSUSE 13.1+ (64-bit) 914MB  2018-04-18 AcT4Lf£939¢c73d3623e57L6D38L0L9901
DOWNLOAD DOWNLOAD
Now
Source Code L Laam 1

Atarball containing source code for RStudio v1.1.447 can be downloaded from here
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e Edt Code View Plots Session fuld Debug Profile Iools Help
° .oy =
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Console  Terminal

Type 'demo()' for some demos, 'help()' for on-1in

e help, or

'help.start()"' for an HTML browser interface to h

elp.
Type 'qQ)' to quit R.

[workspace Toaded from ~/.RData]

>

Files  Piots  Packages Melp  Viewer
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T
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« Ubuntu % |'Tl_— =C
o d =l — A T7LOI o —
« AME FQ 2GMM HE sfHSt= EX ot CREE
Installers for Supported Platforms
Installers Size Date MDs
RStudio 1.1.447 - Windows Vista/7/8/10 858MB 2018-04-18 359d£f07£279db25c99d0£9144%p0£c33
RStudio 1.1.447 - Mac OS X 10.6+ (84-bit} 745MB  2018-04-18 134679b7ec208bd31£22550c0¢cdd6c99

RStudio 1.1.447 - Ubuntu 12.04-15.10/Debian 8 {32-bit) 89.3MB  2018-04-18 8186clbl0793a6ff3138cdl6af3ea433
f { ) 974MB  2018-04-18 ad9410a0c74eb68d4c34bdBB0£d103a6
/ 645MB  2018-04-18 leecbf2c80fb32%a8albcb%2a68e450e
RStudio 1.1 M' - Fedors 19+/RedHat 7+ Y € 13.1+(32-bit 881MB 2018-04-18 aaclOabbc88315ddd3bL2b25ce8d9814

RStudio 1.1.447 - Fedora 19+/RedHat 7+/openSUSE 13.1+ (64-bit} 906MB  2018-04-18 0dd507d4ece283a64b63£759dc9edfad
Zip/Tarballs

Zip/tar archives Size Date MD5

RStudio 1.1.447 - Windows Vista/7/8/10 1229MB 20180418 édcOecefb2ala3a®78967b49ce550clb
RStudio 11447 - Ubuntu 12.04-15.10/Debian 8 {32-bit) SO MB 2018-04-18 cfd87670clf0cfed7e5b5d55a2ec8072
RStudio 1.1.447 - Ubuntu 12,04-15.10/Debian 8 (64-bit) @83 MB 2018-04-18 b05b723afc433817d%fcaf09f7ed012d
RStudio 1.1.447 - Fedora 19+/RedHat 7+/openSUSE 13.1+ (32-bit 888MB 2018-04-18 9dbil8a748111£94203b60ebc78d6b05ea
RStudio 1.1.447 - Fedora 19+/RedHat 7+/openSUSE 13.1+ (84-bit] 914MB 2018-04-18 acT74fff99c73d3623e57£6b38£0£9901

Source Code

Atarball containing source code for RStudio v1.1.447 can be downloaded from here
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B0 20 A dpkg BEO0IE AHEot0] 2X U 7ts

nipa@ubuntu:~/DownloadsS sudo dpkg -i ./rstudio-xenial-1.1.447-amd64.deb
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=
« 2E2E0|M RStudio A3MS}H7|

RStudio 44 =

D2 M gA| 22

- HOIE 3tHO|A rstduiozt FEHES A

nipa@ubuntu:~/DownloadsS rstudio

ru9
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B
« RStudio ++d
« Source
RScript &2 L& HA|
Ctrl + EnterE o{{2 2tCI0| A AHSHH A T B
Console™ 0| &
« Console Source
R BYOIS LW 4 Uk 2
Ctrl + 12 M8BLH 313 Ha| 7ts M
* Environment
ROJA AHESH= O|O|E{=0] O 2 2[0

EEEE O o #A

1
1
1
1
! Console
1
1
1
1

* Help
EEY SHE B
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R .
5.2 Vector "
[

« RO 7|2 XAEY2 =AHE LIEFLHE= Numeric, 2H(TRUE)Z} A X (FALSE)E E ¥ St= logical,

=4 8 Z2AIEE M =+ U characterd US
ZF
HA

# ossct= B0 ==Xt 1,2,3,4,58 A&
oss <- ¢(1,2,3,4,5

e Vector= 1A} B3 AXO0|0, 2tZ2to| YA 2tT £2|& HO|E L Index2tl ER|=HSHE
7R RO, O|E AFRSIY o|E HSO| HIO|EHE H2Y £+ /UL

= AN
king <- C n EH£|| n Szé:_u n EH_7OEII ||A_”Zéc_n ||E__2£_|l " EI_|-_7£_|| ||A_”£ll "0“_705"
llg_g_u |lg+—|.E_u
king| 3
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/MR\):/
5.3 List :
g

. SV B S (R0 BAE WACER FI} £
. ME T B4 Im B4 SHS UE, HO|HIY, 2AE S T 12749 2

2| AE
. 2|AE0| M

2[AEE Md 2 list)2+E AFESHY 4

list(C|O| {1, G|O|E{2, H|O|H3 ..)H

O

1z
Hu

M=Z CHE HIojH 712 Mg

list.data <- list(1:10

data.frame(a=1:10, b = LETTERS|1:10
matrix(1:9, ncol=3

e EZ|AE A0 Index HSE 74X|1 HO|E £& 7t 2|AE
= [H=2]] 22 1€ AH89%10] 8T 2|AE ’A == 7t (|1
ALE35H0] HO|HE F=6tH sie dit= list 7= =8

list.datal1l
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5.4 Matrix
—

« Matrixe $SH0f|A B2 WZ M ALES
- HIE OJO|E FAIME oF 7tX|e o

= Sy

. SN W AMO| JHSBHT, S3tolAS

PP
HHLE2 matrix() &5 AHESH0] 44 7t
matrix() &£ HOIH 52 *{Y L7t
HOIHE xHYZ

« 1~6 <X} HO|HE AtE

matrix.1l <- matrix(1:6

=
e BxtE PYE|E HERs o8

AFS IO BE 4
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R .
5.5 data.frame /M\)\/
-

« OOH=Z2|A2 HO|E &M A0 7t% 0| AFEE|H, 7HE 7| 20| &= G0l YA

o QMo ALY CEAENME Ol €2 AHE0 H# HEIZ ME|=E 2&

. AN M(1,2,3...)0F E(A, B, C..)2| O|E0| /JUZO| HO|EH =YY= ZfZfo| 2Huf Eof
O|E2 2o 4= Q0 EO| O|E0|= =4t O|E2 MESIH, &9l 0|50|= 25410
7tX|2 Q= A2 Bl 5 820 7ts

« dZ(Matrixy= MY HIO|HS| EtR0| 25+ = 2o OF o X| 2, HIO|H =g 2 Chefet

O —

- OOy =& 48

(@)
OOl =2 &2 data.frame() 2+E AIESI0 M = & U1, cov It HEHO| IIY =
A0 =Y I AFESHE read.csv() = AIsC 2 [0l =2 ¥ASZ [0l AS
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5.5 data.frame /\/\y
-

o xHF0| 1~57kX] QIO|HE €1 yH0|= a~e”tX| H|O|EE €11 data.frame() =0l
W= TESHY ME2 Ho[H =y g MY

df <- data.frame(x = c(1,2,3,4,5), y=c('a', 'b", 'c', 'd', 'e"))

> df
XYy
11 a
2 2Db
3 3 cC
4 4 d
5 5 e

O==NUm



« NHW Oj7fH 0= dataS YLD, FHW Of 7 B =0f = By

=
Of Zt= X §otk| H=HH 7| =422 14& HE & d
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- Of2f O X|= 3x4 XHH2| HIE 4

array.l <- array(1:12, dim=c(3,4
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R .
6.1 7| Hle&(1/2)
B

RS B2 JStE YD2IES BT D 1 F0IM S HEN0| ChehM Lot
2 M

~ x SEfQ| formula% FS0 OolE ¥
ROIM= 7282z A& HO|HE XM&35t=0 Ofefl= OF carsete= HO|H Y
model <- 1lm(dist ~ speed, cars)

cars2| HIO|E{0 M speedE EFHSFZE distE SEHT=E S0 M| 2 Ao

M o=|2|-_|l| 7:|_l|- *E=|
| el 2HI 7|S7|& Ol £€0] =2l 7ts
coef(model)

> coef(model)
(Intercept) speed
-17.579095 3.932409

(B2 -29- O==nNUp
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6.1 7|AIet&(2/2)

H
MAME OHIS ARSI o|=7F S
o HH=E BEZ ALES =B =T
7+2t0] Zroll Ch3t disto] ZfS o =3t O H|ZHS i StAD NS A 92
2121 9| speed #Of CHEt diste| 445 OIS0 O M4 E fitted() T2 7 = US
fitted(model)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
-1.849460 -1.849460 9.947766 9.947766 13.880175 17.812584 21.744993 21.744993 21.744993 25.677401 25.677401 29.609810 29.609810 29.609810 29.609810
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
33.542219 33.542219 33.542219 33.542219 37.474628 37.474628 37.474628 37.474628 41.407036 41.407036 41.407036 45.339445 45.339445 49.271854 49.271854
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
49.271854 53.204263 53.204263 53.204263 53.204263 57.136672 57.136672 57.136672 61.069080 61.069080 61.069080 61.069080 61.069080 68.933898 72.866307

46 47 48 49 50
76.798715 76.798715 76.798715 76.798715 80.731124

- predict) = DHO| CiS {22 OI0[E{(3,7,12)2] dist 0I5k £ 7=
predict(model, newdata = data.frame(speed = c(3, 7, 12))

1 2 3
-5.781869 9.947766 29.609810

(B2 - -30- O==nNUp
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H

o R AlAEH0 O FOe S 7HX 22 U=
- 11 B0|M ggplot22t= Tf7[X|= B2 Re| AFEXHZ0| AtF AFESH= AlZb2l 17| X|O| O,
|:||.% eSS |%

o== I:|'—|——|— A

- Ot2f O Al= ggplot22| 7| 5= AFEStY] scatter plotE 12l O K|

# library
library(ggplot2)

head(iris)

ggplot(iris, aes(x=Sepal.Length, y=Sepal Width)) +
geom_point()

Sepal Width

[
Sepal Length

B O==nlUm



RS BHE ARt S7H BRI

R2 A Z2IH0 AN A&= 7| W0 SA0 tiet Z5et 7[ls= Al
ot AGL L RE MU Z AE= ot7| o= SA0 tHet XA =
BEEA] 2RO EAIEL & 0§ 1g 7|sS AHESH| RIsiM = 2/ gL

RS 2X[5IA 7|2 RE 7HX| 22 24 A TlS & = UG LT} SpX[E
AESHEH =72 5= JAX|D, 72X 22 HSSh= R2 AFSAIOA HE

32. O==NU>



7. FAQ
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