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https://www.r-project.org/
https://cran.r-project.org/web/packages/index.html
https://www.github.com/
https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

DS4B Tools: Capability Vs Learning Curve

R has a longer learning curve but has a massive business capability rating

10 ‘m

Learning Curve Rating

0 1 2 3 4 5 6 7 8 9 10
Data Science For Business Capability Rating

Cost Tool Trend
® Free Excel . 25
® High Matlab
5.0
® Low PowerBI

Python ’ 75
R
H SAS
10.0
Tableau

{{Six Reasons To Learn R For Business}} 8/31


https://www.business-science.io/business/2020/12/17/six-reasons-to-use-R-for-business-2021.html
https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

TIOBE

the software quality company )

Sep 2023 Sep 2022 Change Programming Language Ratings Change
1 1 éa Python 14.16% -1.58%
2 2 e c 11.27% -2.70%
3 4 - @ Ct 10.65% +0.90%
4 3 v K Java 9.49% -2.23%
5 5 @ c# 7.31% +2.42%
6 7 - JS JavaScript 3.30% +0.48%
7 6 v @ Visual Basic 222% -2.18%
8 10 A ‘ PHP 1.55% -0.13%
9 8 v @ Assembly language 1.53% -0.96%
10 9 v @ sQL 1.44% -0.57%
11 15 A @ Fortran 1.28% +0.26%
12 12 G0 Go 1.19% +0.03%
13 14 A 4 MATLAB 1.19% +0.13%
14 22 A @ Scratch 1.08% +0.51%
15 13 v @ Delphi/Object Pascal 1.02% -0.07%
16 16 e Swift 1.00% +0.02%
17 26 A ® Rust 0.97% +0.47%
18 18 @R R 0.97% +0.02%
19 20 A X Ruby 0.95% +0.30%
20 34 A . Kotlin 0.90% +0.59%
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https://tiobe.com/tiobe-index/
https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/
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https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

X | JERBVIEFR ST\

2
ZiERl=Hworkflow, 1IBFREER

e W e r’_ _‘1
R Visualise
o AN CREILLY ,%}b /'
, R for Data
7 Science Import —# Tidy — Transform ——= Communicate
L__ Model
Understand
Mirss artirtk e Rurced \ J
Ganect drolemy Program

{{Workflow from "R for Data Science, 2e"}}
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https://r4ds.hadley.nz/intro.html
https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

1.

v

[ RS

2 X JIRAVIEFRF

Start with {{tidyverse}}

tidyverse

I\

vl {{R Markdown}} | {{Quarto}}

o ¥ (R. @..) R (RHEF)
SHHEER, BEE) 4o
CO 5L XA, 7%
WA % A H X 64 &

-> efficient and reproducible
research

7 Stay in Studio
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https://www.tidyverse.org/
https://rmarkdown.rstudio.com/
https://quarto.org/
https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/
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https://cran.r-project.org/web/views/
https://qfwr2022.netlify.app/
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>> RStudio /9 R MRBE i(rstudio-IDE-cheatsheet} (A ttpditiAl

RStudio IDE : : CHEATSHEET

Documents and Apps " Source Editor Tab Panes Version

- _hi - Qpen Shiry, R Markdown, Mavigate  Openinnew Save Findand Compileas Run Importdata Historyofpast Manage  View R tutorials
R RGui (64-bit) o X w@ Jvar, Swmo, LaTeX, A fles %ack\\ards.-' window . replace  notebock selected withwizard  commandsto  edemal  memory Control
o - and more in Sourge Pane o ] g code % un/copy .databases usage . i :
File Edit View Misc Packages Windows Help Chech Render Chosee Cort - cans — a I:r::"d:‘rm; ::i';:doﬂm’wm
e oose Configure  Insert aa B Untracked
spellmg output ;)utput render  code  Publish I Deletsd [ Renamed
lormat options  chunk 10 server F
“u ptions_ chu : AT I Stage Commit  PushiPull View  Current
[y z stagedfiles o remote Histary branch
3 o
H ; _. T < space workspace
B : Jumipto Ju Rufi ShowTile Visual £ ;m;. Hulr.p\/‘-:uru)rr column sebection Ch nent to display from
H us tonedt  code  qutline  Editor § A mouse drag list of parent environments
1 chunk  chunk S:edver“xe u: R Code tics that appear in the margin. Bata
R version 4.2.1 (2022-06-23 ucrt) -- "Funny-Looking Kid" = Run . i . Hover over disgnostic symbols for details. s 3o, o £ i
a a a a & an 12
Copyright (C) 2022 The R Foundation for Statistical Computing 1 Jumpto ﬁd”’e‘;:wi Hggclh!:k B g . Syntax highlighting based . '
Platform: x86 64-wed-mingw32/x64 (64-bit) ¥ mdoe AR, 0] Jolty e anyour fle's extension
! u of chun 5e{knltr L6 Tab completion to finish function ndata View function
28 chunk —="" :: " names, file paths, argurments, and mare. =1 source code
R is free software and comes with ABSOLUTELY NO WARRANTY. tions "
K | op =
Ll i P . -~
You are welcome to redistribute it under certain conditions. mismmwnmd‘m = Multi-language code snippets to S b
Type ‘'license()' or 'licence()' for distribution details. Markdown Quick Reference # quickly use common blocks of ¢ Vot ., De Ug Mode
5“""—"‘““"""-‘"’" more on Visual Editer s Jump tofunction infile e Dptions ~ f s= debugl), & kpoint and execute
. or Lo £ e r eode 1o open the det ermoae
R is a co.l.l?barat.ive project wi;h many gonc::.bur.ors. RStuddio recognizes that files named appR, 11 et e you P bugg
Type 'contributors()' for more information and server.R, ulﬁ and global.R belong 1o 3 shiny app e Launchdebugger  Open traceback o examine
Fp. . ' % N . . [Frmimi Twr S — E 118, 221,621 P mode fromorigin - the functions that R ealled
citation()' on how to cite R or R packages in publications. A CTCE L AN AR IRLASIAM oferrar ™. bafore the emor cocurred
s , ) : R Choose ™ Publish to -~ Manage y [ Comels Ry =0
Type 'demo()' for some demos, 'help()' for on-line help, or u app  locationto shinyappsia publish ‘;‘d_“" 'g“_'-’d"'dw'l‘ Drag pane > helloQ)
'help.start()' for an HIML browser interface to help. ey e ol wory  Buldlog o Error 7t Toscatiak
-
Type 'q()' to quit R. e
Chck next to line numberto  Highlighted line where
> | Packa ge Developm ent RStudio opens plots in a dedicazed Plots pane RStudio opens documentation in a dedicated Help pane addjremove a breakpoint. e;ﬂ,_:ﬁon hias p:‘,:;d“
- Fihn P Fehees  wie Ve =]
Create a new package with o - P B el B -
‘HI-- New Project = New Directory > R Package o | b e
Navigate “Openin " Delete " Delete 13
Enable roxygen documentation with i lot ol Home page of \Sear(hwthm Search for
Options > Build Tools recentplots window pot slplac helpfullinks___ helpfle help file
F E=T R id at:':‘li' R ¥E! i ‘ i
See package information inthe Bulld Tab Viewer pane displays HTML content, such a5 Shiny
W GUI Package manager lists every installed package apps, AMarkdown repests, and interactive visualiztions
< Imstall pachage Run deviools=load_all(} — = P | el Pwikagn e veer ]
> and restart R and reload changes B ._,_""' =0 o T
Bersen ety Lot i e Tl - S w—— Stap Shil FPublizh to shi . i, Ref h —
Bmiminte | Qs | iam - Install  Update Brawse e 1Dubs, RSConmect.. . - Runcommandsin  Examinevarisbles Selectfunction
Sy | Claar output Fackages Packages package site - . emironment where — in executing in traceback to
Rnpom | e P ot e e G
chac el o L LT Al View(<data>) opens spreadsheet like view of data set
Customize Bk e P “Run Chick to load packape with kaage Dulene L= A §
poclagebuld | smememew |  paciage Wbrary() Unclck odetach  verson — from T O S Jobs —
| OBtiong —cviin compemaresn, | TStS package with detach(). installed  library ey a3 4w e am e om s 3 b Cortinue W Stop

Filter rows by value Sorthy  Search S-Epmf.ough Stepinto and Resume Quitdebug
of value range walues for value codeoneline  outoffunctions  ewscution made

%< nacit Resmelne et
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https://posit.co/resources/cheatsheets/
file:///C:/Users/admin/Desktop/QFwR_2023.09/slides/L01_Introduction/docs/rstudio-IDE-cheatsheet.pdf
https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

>> RStudio [RizEE

- Search command history ctril+1

- Interrupt current command EscC

- Clear console Ctrl+L

- Restart R Session Ctr1+Shift+F10
- Run current line/selection Ctrl+Enter

- Attempt completion Tab or Ctrl+Space
- Insert <- Alt+-

- Insert %>% Ctr1+Shift+Mm

- (Uun)Comment Tines Ctr1+Shift+C

- Knit document (knitr) Ctrl1+Shift+k

- Insert chunk Ctril+Alt+I

- Run the current chunk Cctrl1+Alt+C

- Show command palette Ctr1+Shift+P

- Keyboard shortcuts help Alt+Shift+K
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https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

>> RStudio's

5&@// Irtre
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https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

3.S0S

(getting help)




>> help()

help(topic, package = NULL, Tib.loc = NULL,
verbose = getOption('verbose"),
try.all.packages = getOption("help.try.all.packages"),
help_type = getOption("help_type™))

r? mean {base} G R Documentation
hel p(mean) fmean Arithmetic Mean © {2l

#
help("for") # ?"for" pescription © {3
#

1 '? 1 Generic function for the (trimmed) arithmetic mean.
help(files) .'.ﬁ ]les Py
help(package = "fs") # package?fs

## Default S3 method:
#___________________________________ mean(x, trim = 0, na.rm = FALSE, ...)

Arguments e
X

An R object. Currently there are methods for numeric/logical vectors and date, date-time and time interval
objects. Complex vectors are allowed for trim = 0, only.

.
e X am p -I e ( t O p -I C L) p a C kag e - N U L L ) trim the fraction (0 to 0.5) of observations to be trimmed from each end of x before the mean is computed. Values of

trim outside that range are taken as the nearest endpoint.

.
—I -I b 0 -l o C — N U L L y - ) na.rm a logical value indicating whether Na values should be stripped before the computation proceeds.

further arguments passed to or from other methods.

vignette(topic, package = NULL, atee © 2T

.
-I -I b -I O C — N U L L If trimis zero (the default), the arithmetic mean of the values in x is computed, as a numeric or complex vector of length
- )

one. If x is not logical (coerced to numeric), numeric (including integer) or complex, NA_real_ is returned, with a warning.

-I -I —_— T R U E If trimis non-zero, a symmetrically trimmed mean is computed with a fraction of trim observations deleted from each
a. -_— end before the mean is computed.

browsevignettes(package = NULL, |

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth & Brooks/Cole.

.
Tib.loc = NULL, see atso © 50
weighted.mean, mean.POSIXct, colMeans for row and column means.

all = TRUE) cramvies © ST 21/ 31

xm <- mean (x)



https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

>> help.search() & RSitesearch()

help.search(pattern, fields = c("alias", "concept", "title"),
apropos, keyword, whatis, i1gnore.case = TRUE,
package = NULL, 1lib.loc = NULL,
help.db = getOoption("help.db"),
verbose = getOption('verbose"), rebuild = FALSE,
agrep = NULL, use_UTF8 = FALSE,
types = getOption('help.search.types"))

# Search for key words or phrases in help pages, vignettes or task views,
# using the search engine at http://search.r-project.org and view them

# 1n a web browser.

RSiteSearch(string,

restrict = c("functions", "descriptions", "news", "Rfunctions",
"Rmanuals"”, "READMEs", "views"', "vignettes'),
format,
sortby = c("score", "date:late", "date:early", "subject",
"subject:descending”, "size", "si1ze:descending'),

matchesPerPage = 20,

words = c("all", "any"))
22 /31


https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

>> sos::findFn() & packagefinder::fp()

# Search Contributed R Packages, Sort by Package
# install.packages("sos")
help(package = "sos")

sos::findFn(string, maxPages = 100, sortby = NULL, verbose =1, ...)

## ?7?7string(maxPages)

# Returns a data.frame from RSiteSearch(string, "functions") which can be
# sorted and subsetted by user specifications and viewed in an HTML table.

# Comfortable Search for R Packages on CRAN
# install.pacages("packagefinder")
help(package = "packagefinder")

findrPackage(keywords = NULL, query = NULL, mode = "or",
case.sensitive = FALSE, always.sensitive = NULL,
weights = c(2, 2, 1, 2), display = "viewer",
results.longdesc = FALSE, Timit.results = 15,
silent = FALSE, index = NULL,
advanced.ranking = TRUE, return.df = FALSE,

clipboard = FALSE) 23 / 31


https://qfwr2022.netlify.app/
https://qfwr2022.netlify.app/

>> {{CRAN Task views}}

ctv::available.views(repos = "https://cran.r-project.org")[[14]]

#> CRAN Task View

#> - —— -

#> Name ExperimentalDesign

#> Topic: Design of Experiments (DoOE) & Analysis of Experimental Data
#> Maintainer: Ulrike Groemping, Tyler Morgan-wall

#> Contact: ulrike.groemping@bht-berlin.de

#> version: 2023-04-05

#> Repository: https://cran.r-project.org

#> Source: https://github.com/cran-task-views/ExperimentalDesign/
#> Packages: acebayes, agricolae*, agridat, AlgDesign®*, ALTopt, asd,
#> BatchExperiments, bcrm, BHH2, binseqtest, bi100OED,

#> blocksdesign, blockTools, BOIN, choiceDes, Combins,

#> conf.design*, crmPack, crossdes*, Crossover, dae, daewr,
#> designmatch, desirability, desplot, dfcomb, dfcrm, dfmta,
#> DiceDesign, DiceEval, DiceKriging, DiceView, docopulae,
#>

dLo

DOE.base*, DoOE.MIParray, DoOE.wrapper*, DoseFinding, 24 / 31
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>> R

o 7 [5) #A 3K 5] b KEZHEL =" stackoverflow

. EF =POSIt | 25
 Products #2 B F #9 {{Open Source}}, 47 &£ ¥ 49 {{R Packages}}

e Learn & Support #2 B T & {{Resources}}, &% {{Blogs}}. {{Videos}} #=
{{Cheatsheets}}

e {{Posit Community}}

A\
.75 R bloggers, 4 R BR#R 5!

8 CAPITAL OF STATISTICS

o )g_ﬁi | PROFESSION, HUMANITY & INTEGRITY
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https://cn.bing.com/
https://stackoverflow.com/questions/tagged/r
https://www.posit.co/
https://posit.co/products/open-source/
https://posit.co/products/open-source/rpackages/
https://posit.co/resources/
https://posit.co/blog/
https://posit.co/resources/videos/
https://posit.co/resources/cheatsheets/
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>> {{reprex £, Help Me Help You}} g

reprex

Prepare Reproducible Example Code via the Clipboard

File Edit Code View Plots Session Build Debug Profile Tools Help

Q- 0$ - 38 e Go to file/function ~ Addins ~ R Project: (None) ~
@) Untitled1* =l Environment  History  Connections  Tutorial a0
7 =] [JSourceonsave = Q / ~| & »Run | o= | $Source ~| = § .
1 klntcar Files Plots Packages Help Viewer |
2 ggplot (mtcars) %>%
3 geom_point (aes (mpg, wt))

1:1 (Top Level) ¢ R Script 2
Console  Terminal Jobs = ]
D:/_Rwd2_/

NOVELSLULL T.Usa \2UZU UuU 2z laniiy ULl Ayadiil

Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (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.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start () ' for an HTML browser interface to help.

Type 'q()' to quit R.

>
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https://jw.xmu.edu.cn/new/index.html
https://send2me.cn/5hUS5QCM/T0yehXZAbqqzlw
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xaringan

AR R EI#FE R & {{xaringan}} B!
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https://github.com/yihui/xaringan

