PaocoTta ¢ R
1 BOCMNPOM3BOOVIMbIE
nccnenoBaHnA



Y10 0bcyxOaem

e KaK NnocrtaB/Tb BECb HEOOXOONMbIA COPDT
e Kak Oesiatb OTYETHI

e Kak genaTtb BOCMNpon3BoAMMblE OTHYETD
(paboTaroLLye He TOSIbKO Ha YCTPOWCTBaxX aBTopa

oT4yeTa)



YcTtaHoBKka R
(«CTaHOAPTHBIV» NOOXOO)

* Windows: ckadaTtb exe ¢ https://www.r-project.org

e Linux: NoCcTaBuUTb N3 MeHeIKepa
(I'owuaroBast MHCTPYKLUMS O ubL

TaKeToB r-pase
ntu 14.04 https://

www.digitalocean.com/communis

y/tutorials/how-to-

set-up-r-on-ubuntu-14-04)

e MacOS: Homebrew.


https://www.r-project.org
https://www.digitalocean.com/community/tutorials/how-to-set-up-r-on-ubuntu-14-04

| lakeTbl B R

e Obwmn penosntopnn CRAN
e YcTtaHoBKa: install.packages(“packageName™)

* YCTaHaB/IMBaETCA JIOKa/IbHO — AOCTYMHO TOJIbKO
NOJS1b30BATENO



[ lakeTbl ¢ Github

 CrtaBuM devtools install.packages(‘devtools’)

* devtools::intall_github('IRkernel/IRkernel’)



[ 100 NakeTbl Ha WINndows

e CtaBuT brHapHble nakeTbl. Bce ¢ CRAN OOJHKHO
ObITb OOCTYMHO

e Ecnn Tpebyetcsa KOMIMNauma, TO «BCE MI0X0» .
Kakon-To TyTopuan ecTtb 30eck: https://
www.biostat.wisc.edu/~kbroman/Rintro/
Rwinpack.html

* ECTb WaHChl, YTO NakeT nod windows He cobepeTcs.
CTaBbTe ubuntu B BUPTYasIKY.


https://www.biostat.wisc.edu/~kbroman/Rintro/Rwinpack.html

Cbopka naketoB Ha Mac

e KOMMMNATOp No-ymMon4aHuio — clang

* He yMeeT openmp — MOOHbIN Xgboost dyner
paboTaTb B O4MH MOTOK

* brew install gcc (¢ popTpaHom) 1 Npoyme
3aBVICUMOCTM. ...

* HekoTopble NakeTbl clang’™ NPocTo He cobupatoTcs



Code editor, visualisation,
etc

o RStudio: https://www.rstudio.com

« Jupyter notebooks: http://jupyter.org



http://jupyter.org

RStudio v BbIOOP
NHTEepnpeTaTtopa R

* Windows: B HacTponkax RStudio ykasartb nyTb K
Hy>XHOMY R

e JlobaBuTb B ~/.bash_profile: launchctl setenv
RSTUDIO_WHICH_R /anaconda/bin/R

* Linux: export RSTUDIO_WHICH_R=...



He BOCMPO3BOAVMbIE
ccnenoBaHUA

bonbluas 4YacTb CTapbIX UCCEeOoBaHN, OCODEHHO B
OANEeKNX OT «MaTeEMATUKU U MPOrpaMMnpoBaHNS »
obnacTtax

HeBO3MOXXHO MPOBEPUTL

HeBO3MOXXHO pa3BrBaTh

eNb34 NepenaTb OPYroMy YesioBeKy



| IDO NCNXOJI0roB

e 2011r, 100 cTarewn:

e 01 — pesynbTaThl HE COBMAOALOT, B 15 Cliydaax —
COBCEM He cOoBMadatoT.

e 30 — NOBTOPSAIOTCHA, HO YPOBEHb 3HAYMMOCTU
3aBblLLUEH B 2 pasa

hitps://nplusi.ru/news/2015/08/28/psychology-studies-fail-
reproducibility



YacTnyHbi workfilow
CCNEenoBaTes s

CobupaeM «Cblpble» OaHHbIE
Ko, ansg 06padboTK OaHHbIX

Koo ong aHanmsa OaHHbIX (rpadukny, ctaT. TeCTh,
etc)

OTYeT Mo aHannady, BbIBOObI, MPEe3eHTaum



R Markdown

Cheatsheet: https://www.rstudio.com/wp-content/
uploads/2015/02/rmarkdown-cheatsheet. pdf

Reference: https://www.rstudio.com/wp-content/
uploads/2015/03/rmarkdown-reference. pdf

More: Google and https://www.rstudio.com



https://www.rstudio.com/wp-content/uploads/2015/02/rmarkdown-cheatsheet.pdf
https://www.rstudio.com/wp-content/uploads/2015/03/rmarkdown-reference.pdf
https://www.rstudio.com

[ Tonmep RMarkdown-
danna B Studio



1. Workflow R Markdown is a format for writing reproducible, dynamic reports with R. Use it to

embed R code and results into slideshows, pdfs, html documents, Word files and more. To make a report:

R M a rkd OWMN Cheat Sheet

learn more at rmarkdown.rstudio.com

i. Open-Openafilethat ii. Write - Write content with the iii. Embed - Embed R code that iv. Render - Replace R code with its output and transform
uses the .Rmd extension. easy to use R Markdown syntax creates output to include in the report  the report into a slideshow, pdf, html or ms Word file.

A
rmarkdown 0.2.50 Updated: 8/14 N N
A report. A report. A report. A report. .
A plot: A plot: A plot: Aplot: T Microsoft
. ® Word
StUdIO o {r} A r} - Q HTML
hist(co2) hist(co2) ;. E
e A PR ] Reveal.js
ioslides, Beamer

2. Open File start by saving a text file with the extension .Rmd, or open 3. Markdown Next, write your report in plain text. Use markdown syntax to

an RStudio Rmd template

describe how to format text in the final report.

syntax becomes
« Inthe menu bar, click L) Document Tide:  [unted | Plain text Plain text
File » New File » R Markdown... T Presentation Author: |Arorymous | End a line with two spaces to start a new paragraph. End a line with two spaces to start a new paragraph.

&) Shiny Default Output Format: *italics* and _italdics_ italics and italics
« Awindow will open. Select the class of output From Template | @ HTML **xboldx* and __bold__ bold and bold
5 5 o commended format for authoring (you can switch to . .
you would like to make with your .Rmd file PF or ord autput anytimy e superscript’2” superscript?
) PDF ~~§tr1 keth roughwj strikethrough
« Selectthe Speciﬂc type of OUtpUt to make PDF output requires TeX (MiKTeX on Windows, MacTeX [link] (www. rstudio.com) link

with the radio buttons (you can change this

later)

o Click OK

2013+ on OS X, TeX Live 2013+ on Linux).

() Word

Previewing Word documents requires an installation of
MS Word (or Libre/Open Office on Linux).

# Header 1

## Header 2

Header 1
Header 2

([ ok ) cance ### Header 3
#### Header 4 Header 3
Header 4
##### Header 5
Header 5
###### Header 6
4. Choose Output write a YAML header that explains what type of Header®
3 . endash: -- endash: —
document to build from your R Markdown file. emdash: ——— emdash: —
ellipsis: ... ellipsis: ...

inline equation: $A = \pi*rA{2}$

inline equation: A = 7 % r2

YAML title: "Untitled" . image: ![](path/to/smallorb.png)
. ) author: "Anonymous" The RStudio image:
AYAML h,eader s a set of key' output: html_document template writes horizontal rule (or slide break):
value pairs at the start of your the YAML header horizontal rule (or slide break):

file. Begin and end the header
with a line of three dashes (- - -)

This is the start of my f
report. The above is metadata oryou
saved in a YAML header.

The output value determines which type of file R will build from your .Rmd file (in Step 6)

HTML

* k%
> block quote

* unordered list
* item 2

block quote

e unordered list
o item 2

‘html document ---«====cua=-= i + sub-item 1
output: html_document html file (web page) poubten 2 o e 1
- o sub-item 2
output: pdf_document ------...onnn pdf document .
BIEX ;- ?E::rid list 1. ordered list
output: word_document:--- .- - Microsoft Word .docx @l + sub—item 1 2. tem2
+ sub-item 2 o sub-!tem1
output: beamer_presentation----- ... beamer slideshow (pdf) Q ° subditem 2
. . . ) ) ) Table Header | Second Header Table Header Second Header
output: ioslides_presentation. ... .... ioslides slideshow (html) Q ------------- | St
Table Cell | Cell 2 Table Cell Cell 2

Cell 3 | Cell 4 Cell 3 Cell 4
RStudio®is a trademark of RStudio, Inc. « CC BY RStudio « info@rstudio.com « 844-448-1212 « rstudio.com



5. Embed Code uUse knitr syntax to embed R code into your report. R 6. Render Use your .Rmd file as a blueprint to build a finished report.

will run the code and include the results when you render your report.

inline code code chunks Render your report in one of two ways © ntided2?
Surround code with back ticks and r. Start a chunk with ™ {r}. "o . e
o o RN 1. Run rmarkdown::render("<file path>") 1. --- ) Kt T W—
R replaces inline code with its results. End a chunk with 2 title: "Uno. o
. . Cwa O Kni
Here’s some code 2. Click the I§n|t HTML button at the top of i :zzz?r;m @ Knit Word
Two plus two Two plus two Here's some code the RStudio scripts pane 5 output: ht v Viewin Pane
equals 'r 2 + 2°. equals 4 di {r} } dim(iris) . 6+ --- View in Window
q ' dim(iris) When you render, R will 7
#1150 s + execute each embedded code chunk and insert the results into your report
. . + build a new version of your report in the output file type
display options Y P P P

« open a preview of the output file in the viewer pane
+ save the output file in your working directory

Use knitr options to style the output of a chunk.
Place options in brackets above the chunk.

Here’s some code I\ Here's some code Here’s some code I\ Here’s some code
dimfiri‘s'?hFALSE} } dimf'i'r‘ieg')”:FA"SE} } 7. Interactive DocCS Turn your report into an interactive Shiny document in 3 steps
dim(iris) ## [1] 150 5
Add runtime: shiny In the code chunks, add Shiny Render with
option default effect to the YAML header input fgnctions to embgd widgets. rmarkdown::run or
Add Shiny render functions to click Run Document
eval TRUE Whether to evaluate the code and include its results embed reactive output in RStudio
echo TRUE Whether to display code along with its results N N
. . . title: "1 " title: "1 " Line graph
warning TRUE Whether to display warnings Eﬁikfjt hipﬁ_gggggent gjﬁ;ﬁt ;igf_gggggent G o srs
error FALSE Whether to display errors runtime: shiny runtime: shiny s ’
message TRUE Whether to display messages Choose a time series:
. ***{r echo = FALSE}
tidy FALSE Whether to reformat code in a tidy way when displaying it » sele(actlgput({ga;:é)l", » n WM‘
. ¢(Feo2”, "lh® s W
results "markup"  "markup", "asis", "hold", or "hide" ¢ WM
See a plot: .5 ,W
cache FALSE Whether to cache results for future renders renégrﬁfgg(i FALSE} NWMWM
comment " Comment character to preface results with ,‘ilj;(g'ft‘l"”“t*““a’ h WNWV\M
fig.width 7 Width in inches for plots created in chunk H,

fig.height 7 Height in inches for plots created in chunk

* Note: your report will be a Shiny app, which means you must choose an html output format, like

For more details visit yihui.name/knitr/ html_document (for an interactive report) or ioslides_presentation (for an interactive slideshow).

8. Publish share your report where users can visit it online 9. Learn More

Rpubs.com ShinyApps.io el TR0 SR (st e e s S s Documenta.tlon and. examplfes - rmarkc‘lown.rstudlo.com
. . preview window to publish to rpubs.com Further Articles - shiny.rstudio.com/articles
Share non-interactive Host an interactive document with one click. ® - blog.rstudio.com
documents on RStudio’s free R on RStudio’s server. Free and Files _RlotGu Packages Help  Viewer W - @rstudio
Markdown publishing site paid options ;‘
. . .. RStudio® and Shiny™ are trademarks of RStudio, Inc.
WWW.rDUbS.Com WWW-ShlnyaEQSJO @Stud“) CC BY RStudio info@rstudio.com
844-448-1212 rstudio.com



PopmaTbl OTYETOB

e NtmMl
e docx

* pdf — C PYCCKMM «N3 KOPODKUM» CKOPEE BCErO HE
3apaboTaEeT:

title: "Examples”
mainfont: "Helvetica"
output:
pdf_document:
latex_engine: xellatex

oYUVt H W N =
4



RStudio preview

* Notebooks (aHanor jupyter, N3 NJIKCoOB — Version
control friendly)

* [Nopgoep»xka He Tonbko R (Python, Bash, SQL,
Rcpp, Stan)



Anaconda

Habop nakToB a1s data science
VI13Ha4YanbHO OpUEHTVPOBaHa Ha python
Bkto4aeT MeHeOpKep NakeToB conda
[1na MHOIMMX 3aJa4 JOCTATOYHO MOCTaBUTL

anaconda 1 3abbITb MNPO YCTAHOBKY KakMX-1Mbo
MaKeTOB



conda

 MeHeo)kep nakeTtoB

e Bocnpon3BoaMMOCTb — MNO3BOISET CO30aBaTb
cpeny ¢ HabopamMy HEOOXOOMMbIX MAKETOB (1
PUKCUNPOBAHHBIMW BEPCUSAMN) N «MOAESIUTHCH» EV




conda environment

conda create -n env_name packages
conda remove -n env_name —all

source active env_name (1nu activate env_name Ha
Windows)

conda info --envs — BCe enes
conda env export > filename.yml|

conda env create -f filenaem.yml



Conda and R

e XXuBeT B channelr

 MeTanakre r-essentials — Habop MOnNyNSPHbIX
NaKeToB OIS 1

e conda install -c r r-essentials



conda build

* B r-channel anaconda Tonbko NonyasgpHbIE MNakeThl
 Rssa TaMm HeTy (a BaM Korga-Hmoyab noHagobuTcs)

* MoXXHO ycTaHaBMBaTh Yepes install.packages, HO
He «BOCMNPOV3BOOVMO»



conda builld from cran

conda rno3BOJIAET NIEMKO CO30aBaTb CBOW MaKETHI,
VUTbIBAKOLLIE 3aBNCUMOCTU

conda install conda-build
conda skeleton cran package_name

CospgacTcd nanka ¢ MeTa-mHdbopMaumer nNpo nakeT

[lanee MOXeT xBaTuThb cd ... && conda build .

KBecT: cobpaTtb Rssa nop BaLly CUCTEMY



COOCTBEHHbIE MeTanakeTbl

* conda metapackage bundle_name version —
dependencies ... —summary ‘some text”



Jupyter

 C anaconda OoCTyrneH «3 KOPOOKM» .
PekomMeHaOyemMbIn 1 camMbll ObICTPbIV CrOCOO
VYCTAHOBKVY

* Ha unix-like cncrtemMax MO>XXHO YCTaAHOBUTbL C
MCMOJIb30BaAHMEM CUCTEMHOIO MUTOHA.

e 3aryck: jupyter notebook



BO3MOXHOCTI

AHanormydbi RStudio markdown
Bca paboTa vepes web-browser
VITepakTUBHbIN

[Topoep»xka 60NbLIOrO KOI-Ba A3bIKOB (python, T,
julia, scala, ...)

[ eHepaunsa cnangos



IRKernel

 C anaconda u r-essentials gOCTyNeH «3 KOPOOKM»

* Bes3 anaconda: yctaHaBmBaeM oTctoga https://
github.com/IRkernel/IRkernel



https://github.com/IRkernel/IRkernel

OKCMopT

« [eTpaaKy» MOXHO COXPaHUTb B MHOXKECTBE
Da3HbIX PopmMaToB (4YMCTbI Ko, markdown, html,

pdf)

HacTb dpopmaTtoB — gocTyrnHo File->Download As

OcTanbHoe nbconvert

Bcernpa MOXXHO CoXpaHuTb markdown v Bbi3BaTb
pandoc



[ Tprmep jupyter, 0630pP
« KHOMOK »



Microsoft R

boiBLLWM Revolution R

«ONTMMN3MpPOBaHHaga» Bepcua R noa
MHOIOMOTOYHbIE MPOLIECCOPbI

[1na aHakoHab! XXnByT B channel MRO

3a CYET env — JIErkKO «MornpoboBaTbh» M OTKATUTb,
KOrga YTo-HOydb C/IIOMAETCH



FLe HEMHOro MNONEe3HOU
NHPOPMaLINN

* /TepakTmBHble js-rpaduvkn 13 R: https://plot.ly

e [lakeT xtable — co3naHve tex-Tabnumu 13 data.frame

* |1 RStudio, n jupyter moryt paboTtaTtb Ha yOaJIEHHOM
CEepBEPE



https://plot.ly

