Introduccion aR

Santiago Cafho Mufiz




— El objetivo

Aprender a programar es aprender a pensar

En tres dias de taller es imposible dominar una herramienta tan
versatil como R. Por ello, cuando empecé a preparar este curso me
puse un solo objetivo en mente: que sintdis la potencia de R. Si
consigo eso, entonces, sé que la semilla de la curiosidad os
empujara a continuar aprendiendo.



Quién es Santiago

En pocas palabras

° 3 QEOM _\é °
2008-2013 2014-2016 2016-Presente

* Licenciado en Biologia por la Universidad Autonoma de Madrid
*  Master en Biologia Molecular y Biotecnologia por la Universidad de Groningen

— DescubriR a principios de mi primer proyecto de investigacion.

— Representacion de datos, regresion lineal y no lineal, andlisis de balance de flujos (FBA, por sus siglas en inglés)
*  Estudiante de doctorado en el Laboratorio de Biologia Molecular, Cambridge

— Regresidn con Extension de modelos lineales (GLM, por sus siglas en inglés)

— Machine Learning para clasificacion de sefiales

*  Escalador de cimas y bachatero en mi tiempo libre



;Por que aprender R?

Una forma de representar ideas

Age Sex District Shamba Trypanosoma Filaria
25 M Sese Island Sewana + +
20 M Sese Island Kaganda | - +
25 M Sese Island  Semagala | + +
30 M Sese Island Kaganda | - +
20 M Sese Island  Semagala | - +
25 M Sese Island Buvovu | - +
25 M Sese Island Kaganda | - +
20 M Sese Island  Semagala | - +
30 M Sese Island Buvu | - +
35 M Sese Island  Semagala | - -
20 M Sese Island  Semagala | - -
25 M Sese Island  Semagala | + -
35 M Sese Island Bunami | + +
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Presenter Notes
Presentation Notes
Statistics seems something we have to do in order to organise our inferences about the world. 
So let´s say we have a list of cars, so we know their efficiency and power.
The list as such doesn’t tell us much. 
We could, however, arrange the data in such a way that we could observe new relations. 
This allow us to model the data in such a way that if we had a question about a car we have never seem, we could answer with quite good accuracy.



;Por que aprender R?

Una forma de representar ideas

Age Sex District Shamba Trypanosoma Filaria

25 M Sese Island Sewana + + o = o

20 M Sese Island  Kaganda | - + Dlsf%g?ﬁﬁglzg:m
25 M Sese Island  Semagala l + + ‘ L T——
30 M Sese Island  Kaganda | - + | Ny fﬂfvm"‘"wm
20 M Sese Island  Semagala | - + " | Mraliog)) | e | ¢

25 M Sese Island Buvovu | - + s ais.ig.g;g:zi"' S  amaE LA i i
25 M Sese Island Kaganda | - + ’

20 M Sese Island  Semagala | - +

30 M Sese Island Buvu | - +

35 M Sese Island  Semagala | - -

20 M Sese Island  Semagala | - - o Mawogela
.................................... Lo
.................................... Ame|
.................................... | Koki

25 M Sese Island  Semagala | + -

35 M Sese Island Bunami | + + Dr D. Bruce, 1903



Presenter Notes
Presentation Notes
Statistics seems something we have to do in order to organise our inferences about the world. 
So let´s say we have a list of cars, so we know their efficiency and power.
The list as such doesn’t tell us much. 
We could, however, arrange the data in such a way that we could observe new relations. 
This allow us to model the data in such a way that if we had a question about a car we have never seem, we could answer with quite good accuracy.



;Porquée aprender R?

Una forma de representar ideas

. . . . 1 '\'!brary(ggp]lotzj
Age Sex District Shamba Trypanosoma Filaria 2 Tibrary(magick)
3 ]“lgrarygread;'lg
4 ibrary(ggpubr
25 M Sese Island Sewana + + 5 library(dara.table)
6
20 M Sese ISIand Kaganda | _ + ; map_u <- image_read("Figures/mMapa_uganda.png")
9 sick_coord <- read_xTIsx(path = "Da;asets/D,Eruce,map,data.set,vl.x'st",
25 M Sese |S|and Semagala | + + 10 . sheet = stckness ) %% data.table }
11 Flies_coord <- read_xlsx(path = "Datasets/D_Bruce_map_dataset_vl.x1sx",
12 Fheet = "Flies”) %% data.table
30 M Sese Island  Kaganda | - + B
14 # pPlot 1
20 M Sese Island  Semagala | - + 8 inage goplotCrap_u} +
17 geDano'iml:(data = S'i:k,cc_)ard, mapping = aes(x = X, ¥ = ¥, col = sickness)) +
25 M Sese ISIand BUVOVU | - + 18 geDm_dens1ty_2d(data_= sick_coord[sickness == Present 1.
19 mapping = aes(x = X , y = Y, col = Sickness)) +
20 scale_color_brewer (palette = "setl") +
25 M Sese Island Kaganda | - + 21 Tabs(x =",y =) +
22 theme_pubr(legend = "top”, base_size = 20) +
h is.title.x = el blank(),
20 M Sese Island ~ Semagala | - & T it = clemen Blank),
25 axw‘s.tw‘c?s.x = e}ement_glantg,
- 26 axis.title.y = element_blan B
30 M Sese ISland BUVU I + 27 axis.text.y = element_blank(),
28 axis.ticks.y = element_blank())
35 M Sese Island  Semagala | - - 20 # plot 2
30
31 image_ggplot(map_u) +
20 M Sese ISland Semagala I - - 32 geom_point(data = Flies_coord, mapping = aes(x = X , y = ¥, col = Flies)) +
33 geom_density_2d(data = Flies_coord[Flies == "Tsetse"],
34 mapping = aes(x = X , y =Y, col = Flies)) +
.................................... 35 scale_color_brewer (palette = "setl”) +
36
.................................... 37 Tabs(x = "7, y = ") +
38 theme_pubr(legend = "top", base_size = 20) +
39 theme(axis.title.x = element_blank(),
.................................... 40 axis.text.x = element_blank(),
41 axis.ticks.x = element_blank(),
_ 42 axis.title.y = element_blank(),
25 M Sese |S|and Semagala I + 43 axis.text.y = element_blank(),
. 44 axis.ticks.y = element_blank())
35 M Sese Island Bunami | + + a5



Presenter Notes
Presentation Notes
Statistics seems something we have to do in order to organise our inferences about the world. 
So let´s say we have a list of cars, so we know their efficiency and power.
The list as such doesn’t tell us much. 
We could, however, arrange the data in such a way that we could observe new relations. 
This allow us to model the data in such a way that if we had a question about a car we have never seem, we could answer with quite good accuracy.



Aprender a programar es aprender a pensar

R es un lenguaje que nos ayuda a representar nuestra visién del mundo

Informacion




QueesR

Una herramienta para hacernos la vida mas facil

Entorno de analisis de datos dinamico

Comunidad muy activa

Infinidad de paquetes con funciones



Presenter Notes
Presentation Notes
Orientado a estadística�Dentro del campo del análisis de datos, R te permite realizar cualquier tipo de abstración que te imagines

Comunidad muy activa�La facilidad de uso permite a los usuarios subir “paquetes” con nuevas funciones. Esto nos permite empezar nuestro trabajo donde otros terminaro.

Desventajas�R en si no es un lenguaje de programación, sino un entorno. Como consecuencia, esto ha hecho que a nivel de rendimiento y flexibilidad R no esté a la altura de otros lenguajes como python




QueesR

Mi primera experiencia con R

[T - R R R S


Presenter Notes
Presentation Notes
R is a language and environment for statistical computing and graphics. It is a GNU project which is similar to the S language and environment which was developed at Bell Laboratories (formerly AT&T, now Lucent Technologies) by John Chambers and colleagues. R can be considered as a different implementation of S. There are some important differences, but much code written for S runs unaltered under R.

R provides a wide variety of statistical (linear and nonlinear modelling, classical statistical tests, time-series analysis, classification, clustering, …) and graphical techniques, and is highly extensible. 

Many users think of R as a statistics system. We prefer to think of it of an environment within which statistical techniques are implemented. R can be extended (easily) via packages. 

The best thing about R it is that it was developed by statisticians. The worst thing about R is that… it was developed by statisticians. Bo Cowgill.


Organizar los archivos

Una jerarquia de archivos

[0 = | PhD_Data files

Share  View

& 5 « 4 || OneDrive- University Of Cambridge » Siguiente Nivel » PhD_Data_files v/@| | Search PhD
[ Meme h Status Date modified Type Size "
| Rprojuser o O01/11/201718:14__ File folder I
| Data 0@ 0s b
|| DataVisualisation p o ¥
ome e View
|| E2X_Tracer retention series
1-ProjectManagement || E50_blinking_on_pads = ~ 4 » OneDrive - University Of Cambridge > Siguiente Nivel > PhD_Data files » Data
| Figures O Name - Status Date modified Type Size
|| Microscopy Images
| MyFunctions || Cloning_plates_optim @ 12/06/2018 1623 File folder
|| OneDrive || Discarded datasets o 2501020172241 File folder
| phD_1 Ee @ 25/10/201722:29  File folder
| PlateResder e @ 251020172235 File folder
[ Avata || 2Bt ) 12/03/2018 15:13__File folder
[] Rhistory == i
€3 ATPaselnhibitors % B3 Home  Share  View
B4
g:;“"m e 4[] > OneDrive - University Of Cambridge > Siuiente Ni
(213} s [ Neme - Status Date modifie
E5.5
oy % E5.% [ 1] £3.1.100_fum _trp-_004.fcs ) 25/11/20160
e e [7] £3.1.t00_fum_trp+_002.5c5 ] 25/11/20160
&1 E2models B [ £3.1.400_glu_trp-_003fcs @ 25/11/20160
€ E30-extensive analysis Ben [ £3.1_t00_glu_trp+_0D1 fes @ 25/11/20160
Oe B [ 7] E31.101_fum_trp-_008.fcs o 2511720160
O L Et3limechen [7] £3.1.401_fum_trp+_006.5cs [c] 25/11/20160
© E55Csandindole Be N i [7] E3.1.t01_glu_trp-_007.fes @ 25/11/20160
L] Bes ] 31101 glu_trp+_00Sifes ) 25/11/20160
o B £16-M0-incolepulse [7] E3.1.102_fum_trp+011 fes e 25/11/20160
(2L e " [7] E3.1.402_fum_trp-013.fcs @ 25/11/20160
Oen B = [7] E3.1.102_glu_trp+010.fcs @ 25/11/20160
e B e [ 7] E34.102_glu_trp-012fcs @ 2511720160
O Sl [7] £3.1.103_fum_trp+015.fcs ] 25/11/20160
[EEEE B m’ [7] E3.1.403_fum_trp-017.fcs @ 25/11/20160
O B [ 7] E2.1.102_glu_trp+Dldes @ 2511720160
s B 7] E3.1.103_glu_trp-D16.fcs © 2511720160
e e [7] £3.1.104_fum_trp+019.fcs ] 25/11/2016 1
gm'wp"'“ ) E35.0n_sensors weatmen [ E3.1.404 fum_trp-021fcs @ 25/11/20161
H E19_merged - - [ E2.1.104_glu_trp+ D184 @ 25/11/20161
® N I I | I ' | £39 jonSensor_LBtoAgarPad -1-E5 gl frp Disdes
httD .//n I kO I.a . e/fo I.d e r StrU CtU re. ht l @9 om % m’ - 9 [7] £3.1.t04_glu_trp-020.fcs ] 25/11/2016 1
@ E19_ThT_lonophores B £42.02 pHmarkerteracton [7] £3.1.405_fum_trp+023.fcs @ 25/11/2016 1
67items  1item selected  Available when L F43 O7Orecilisfione [7] E3.1.t05_fum_trp-025.fes @ 25/11/2016 1

10


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
Each project has its own working directory. You can achieve that in bare R, but R studio manages this automatically. 
The same goes for your workspace, each project has a separate one. 
Source files you had open in re-loaded project will open automatically. 

La organización de archivos de forma sistemática permite trabajar de forma dinámica con la información
Carpetas y 


http://nikola.me/folder_structure.html

Organizar los archivos

Copyright: http://10pm.com/

new.psd newfinalpsd  newfinalfinal.psd

snewfinalestfinal.psd newfinalestfinal newfinalestfuckthis

2 forsure psd shitfinal. psd
) LSFE Wi = Wis)  (wid
: |E| = |E| = =
Important Expenment Lab Meeting My talk Paper PhD revised
meeting notes submission

FINAL

¢Recordaremos que significa dentro de... 3
anos?

Lo que yo hago

EXP_ _ _VX.X.csv

Evita usar simbolos 2% 8 *()-#2,<>/[\[]4 s
I


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
Each project has its own working directory. You can achieve that in bare R, but R studio manages this automatically. 
The same goes for your workspace, each project has a separate one. 
Source files you had open in re-loaded project will open automatically. 

La organización de archivos de forma sistemática permite trabajar de forma dinámica con la información
Carpetas y 


http://10pm.com/

RStudio

Como reflejar esto en la organizacion de la informacion

= | PhD_Data_files

& = v 4 || > OneDrive- University Of Cambridge » Siguiente Nivel > PhD_Data_files v/& | Search PhD
g 9
O Name Status Date mdified Type size A
Rprojuser o 01/11/2017 1814 File folder
Data | = | Data
DataVisualisation u h v
ome e View
NewiErolect E2X_Tracer retention series
s o £50_blinking_on_pads = ~ 4 OneDrive- University Of Cambridge » Siguiente Nivel > PhD_Datafiles » Data
Figures [ Name - Status Date modified Type Size
Create project from: Microscopy Images
Cloning_plates_optim o) 12/06/2012 1 File folder
MyFunctions Pt
OneDrive Discarded datasets [e) 251020172241 File folder
PhD_1 E1 @ 25/10/2017 File folder
New Directory PlateReader £ @ 25/10/2017 File folder
e < g ] Roste E2btra o) 12/03/2018 15:13__File folder
- Start a project in a brand new working directory 0 ‘Rh I
Rhistory
) ATPaselnhibitors B3 Home  Share  View
34
— BFLi it
L O erLrepo 4 || 5 OneDrive - University Of Cambridge > Siguiente Ni
@eo £ v E £
.i m Existing Directory i @ =] O Name Status Date modific
Associate a project with an existing working directory 55
(2120 e [ £3.1_t00_furn_trp- 004 fcs @ 25/11/20160
(22 !_7‘ [ €3.1_t00_fumn_trp+_002 fes @ 25/11/20160
6 g’;“““ ‘ o [ E3.1.400_glu_trp-_003.fcs @ 25/11/20160
O-exensive analysis E3.1_t00_glu_trp+ 001 f @ 25/11/20160
Version Control Bs en o -gu P S o
b ‘ il e 7] E3.1.101 fum_trp-_008.5cs ° 2511720160
Checkout a project from a version control repository @e ) [ E2.1.101._furm_trp=_006.4cs ° 2511720160
@ E55CSandindole E13_limeCherry
- e [ E3.1401_glu_trp-_007fcs @ 25/11/20160
O o 7] E3.1.101_glu_trp+ 005 fecs [} 25/11/20160
= G50 £16-M8 ndolepulse [T E3.1_102_fum_trp+011 fes @ 25/11/20160
Cancel [2):] to [7] E3.1.t02_fum_trp-013.fes @ 25/11/20160
Qen o [7] E3.1.102_glu trp+D10.4cs @ 25/11/20160
@m 7] E3.1.102_glu_trp-012cs @ 25/11/20160
€21 gl
Qe 1. Slow [ £3.1.103 fum_trp+015fes @ 25/11/20160
[R]ELES iy [ £3.1.403 fum_trp-017fcs @ 25/11/20160
O o [7] E3.1.02_glu trpsD14.dcs @ 25/11/20160
s s [ E3.1_103_glu_trp-Dl6fes @ 25/11/20160
Oeisie o [ £3.1.104 fum_trp+019fes @ 25/11/2016 1
O £16-MoPuise [ E3.1.104 fum_trp-021.fcs @ 25/11/2016 1
€ E19_merged E36_ion_sensors_treatment
p-piigion £33 onSensor BtoAgarPad ] £3.1.404 glu_trp+D18fcs ) 2511720161
. 0 [ 7] £3.1.404_glu trp-020cs ° 251172016 1
9 E19_ThT_lonophores £42.02_pHimarkernteraction [ £3.1.405_fum_trp+023fcs @ 25/11/2016 1
E7items  1item selected  Available when m;n;-nmummn-; [ ] E3.1_t05_fum_trp-025.fcs @ 25/11/2016 1



Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
Each project has its own working directory. You can achieve that in bare R, but R studio manages this automatically. 
The same goes for your workspace, each project has a separate one. 
Source files you had open in re-loaded project will open automatically. 

La organización de archivos de forma sistemática permite trabajar de forma dinámica con la información
Carpetas y 



Dentro de R

RStudio

File Edit Code View Plots Session Bulld Debug Profile Tools Help
© - op|ler-l|d B & A cotofietunction 3 - - Addins ~ ® Playground -
©] ntitied1* [  Envionment History Connections Gt =0
21| B [sourceonSave | @ A «| ¢ +Run | %+ | 4 Source - 2 [ | # Import Dataset ~ | &
i Glabal E t -
2 library(data.table) 2 Global Enviranmen Q
3 pata
4 d < data.table(x - 1:100, od 100 obs. of 3 variables
5 y = sin(1:100) + rnorm(100),
6 g = c("a", "B"))
7
8
9
Edit Objet iabl
21| (opleve =

Console C:/Users/scm/OneDrive/Playground/

>
.
.

>
.

+ g
Error in data.table(x
could not find function

>

d < data.table(x

g-c
Error: unexpected symbol in:
" y = 5in(1:100) + rnorm(100)

d <~ data.table(x

Tibrary(data. table)

data.table 1.10.4.3

The fastest way to learn (by data.table authors): https://wnw.datacamp. com/courses,/data-analysi
s-the-data-table-way

Documentation: ?data.table, example(data.table) and browsevignettes('data.table”)

Release notes, videos and slides: http://r-datatable.com

>
>
.
.
>

d < data.table(x

9

100, Zoom | -8 Export - | @
51n(1:100) + rnorm(100)
Ca e

R seript =

(7] Files Plots Packages Help Viewer =0

= 1:10

(A",

100,
5in(1:10

100,
5in(1:100) + rnorm(100),
c("A", "B")

¥ = sin(1:100) + rnorm(100), g = c("aA",

0,
"data.table”

0) + rnorm(100),
")

Terminal Graficas, archivos, paquetes

13



La basedeR

Herencia del lenguage matematico

f(x)

Input

c_dA_df@) _

A= f(r)=nr?

dr dr

27T

Output


Presenter Notes
Presentation Notes
Una función “f de r” nos permite transformar de radio a área
Una función puede ser otra función
El input esperado de una función siempre ha de ser el mismo


B

La basedeR

El lenguaje funcional

— Cuerpo
000000

Entorno

Input

Argumentos ()
BRXXxxx



Presenter Notes
Presentation Notes
For now, just remember that you do things in R by creating and manipulating named objects. You manipulate objects by feeding information about them to functions. The functions do something useful with that information (calculate a mean, recode a variable, fit a model) and give you the results back.



R es una super-calculadora con esteroides

Pero...que es una funcién?

Especiﬁcar ”X” e ”y” .........................

Accion <- function(x, y = 0) {

z <= X + vy

return(z)

} Sumar ”X” e uyn

Devolver el resultado

Si “y” no es
especificado, su
valor es 0

L0S 3 elementos

Argumentos: lista de elementos, especificados por orden
0 nombre.

Cuerpo: Operaciones entre corchetes que transforman
los argumentos.

Entorno: Variables accesibles al cuerpo de la funcion.



R es una super-calculadora con esteroides

Pero...que es una funcién?

# Introduccidén a funciones

runif(n = 10, min = 3, max = 10) # Generar numeros aleatorios, todos los argumentos declarados
runif (10, 3, 10) # Declarar argumentos usando la posicidén

runif(n = 10) # Declarar n, usar min & max por defecto

runif (10) # Declarando n por posicidén y min & max por defecto

runif (min = -1, n = 3) # Orden alterado

# Aritmética bésica
1 + 8



R es una super-calculadora con esteroides

Operaciones légicas

X ==y # Igual: x igual a y

identical (x, V) # Versidén funcional de ==

'x # Negacidén de x

X &y # Conjuncidén "Y": x e y

x |y # Conjuncidén O: x o y

x <y # Menor que: X menor que y

X >y # Mayor que: X mayor que y

X <=y # Menor o igual que: x menor o igual que y
X >=y # Mayor o igual que: x mayor o igual que y
x I=y # Differente: x es diferente a y

xor () # Conjuncidén O

isTrue () # Conjuncidén O



R es una super-calculadora con esteroides

En R existe una funcién para todo

A <-

c (object,object, ...)
length (object)
str (object)
class (object)
names (object)
rm(object)
mean (vector)
median (vector)
sd(vector)
sgrt (vector)
log(vector)
exp (vector)

summary ()
getwd ()
read.delim()

S o o o o o R R R R e e o

+=

Funcidén para asignar una variable
Concatenar variables en un vector
Number de elementos en un objeto
Mostrar estructura de un objeto
Extraer clase o tipo de objeto
Nombres

Eliminar un objeto

Media

Mediana

Desviacidén estandar

Raiz cuadrada

Logaritmo

Exponente

Resumen
Directorio de tabajo
Importar tabla, también read.csv,

read.csv2,

read. txt,

read.table



A programar

Por ejemplo

mean(l:5, 0.1)
mean(x = 1:5, trim = 0.1)

mean(l:5, trim = 0.1)
mean(x = 1:5, 0.1)




Los paguetes en R

Las funciones de R vienen en paquetes

T

help help | help

functionl()
function2()
function3()

function4()

Base R

Que son

. La comunidad de R que desarrolla funciones relacionadas las agrega en una libreria que otros

usuarios puede descargar e instalar.

. Esto nos permite empezar nuestro trabajo donde otros terminaron y concentrar nuestro

esfuerzo en una solo problema.

C Suelen venir acompafiados de libros de instrucciones llamados “vignette” que nos explican

como usar las funciones de la libreria.

install.package(data.table) # Instalar libreria desde CRAN
devtools::install github("/paul-buerkner/brms") # Instalar desde GitHub

library(tidyverse) # Cargar libraria
data.table::melt.data.table() # Llamar una funcidén sin cargar la libreria


Presenter Notes
Presentation Notes
La comunidad de R que desarrolla funciones relacionadas las agrega en una librería que otros usuarios puede descargar e instalar
Esto nos permite empezar nuestro trabajo donde otros terminaron y concentrar nuestro esfuerzo en una solo problema
Suelen venir acompañados de libros de instrucciones llamados “vignette” que nos explican como usar las funciones de la librería


Los paguetes en R

e N\ (. N ()

help help help help help help help help help
Do O N - o e e e T D
———— == [Spes ] data.table
function50) function9() functionD()
function6() functionA() functionE()
function7() functionB() functionF(Q)
function8() functionC() functionG()
e A v . En este taller trabajaremos con los
‘ ‘ siguientes librerias: data.table, magrittr,

ggplot, glmmTMB, mgcv

. Cuidado con usar demasiadas librerias

- Solapamiento de funciones con el mismo
R Packages nombre
- Reproducibilidad en otras computadoras


Presenter Notes
Presentation Notes
En este taller trabajaremos con los siguientes librerías: data.table, magrittr, ggplot, glmmTMB, mgcv


Primer contacto

Representar objetos matematicos

\Vectores

X = [xq1,X%5, X3, Xj eue o X ]

e

°0,-8,3.14...

*TRUE, FALSE, T, F

Character —

» o u

*“Que”, “es”, “eso”, “Eso es Queso”

1+ 1 # Almoadilla para anotar tu cédigo
Nombre x <- valor # Definir objetos con el operador <-
y <- 1

Principios para nombrar una variable

. Empezar por una letra, sin carateres irregulars _

. Breve y descriptivo. Para nombres compuestos conectar con I
<= (%, 2) # Asignar

x <- y <=1 # Asignar multiples elementos

y <= c(1, -2, 8, 5, 5e5)# Definir manualmente un vector
z <- c("A", "B", "C") # Vectores de carteres

x <- c(FALSE, TRUE, F, T) # Vectores, carteres

x <- c(1L, 2L, 43L)


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
Each project has its own working directory. You can achieve that in bare R, but R studio manages this automatically. 
The same goes for your workspace, each project has a separate one. 
Source files you had open in re-loaded project will open automatically. 

La organización de archivos de forma sistemática permite trabajar de forma dinámica con la información
Carpetas y 



Primer contacto

Representar objetos matematicos

\Vectores

X + vy

x * 3

x /vy

xX*3

1:5 # Dos puntos ":" para indicar secuencias

5:1

y <= c(1, -2, 8, 5, 5eb)

vI31 # Extraer elementos

[1] 8

v[-21 # Numeros negativos para excluir elementos

[1] 1 8 5 5e5

y[2:3] # Extraer secuencia de elementos

# Nombrar elementos para crear diccionarios

y <- c("a" =1, "b" = -2, "c¢c" =8, "d" =5, "e" = 5eb)

y[d"]

[11 5

vy > 51 # Extraer elementos usando test lbégicos ( también ==, >=
€ e

8e+00 5e+05


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
Each project has its own working directory. You can achieve that in bare R, but R studio manages this automatically. 
The same goes for your workspace, each project has a separate one. 
Source files you had open in re-loaded project will open automatically. 

La organización de archivos de forma sistemática permite trabajar de forma dinámica con la información
Carpetas y 



Primer contacto

Rrepresentar objetos matematicos

Reciclado

# Si dos vectores tienen distinta longitud, el méds corto es reciclado reciclard hasta igualar la
longitud del mas largo con el vector mads largo.

x = c(10, 20, 30)
y = C(ll 2/ 3/ 4, 5, 6/ 7y 8/ 9)

> v + x
# R usa "y" como vector de 9 elementos y "x" lo repetird 3 veces

[1] 11 22 33 14 25 36 17 28 39


Presenter Notes
Presentation Notes
If two vectors are of unequal length, the shorter one will be recycled in order to match the longer vector. For example, the following vectors u and v have different lengths, and their sum is computed by recycling values of the shorter vector u. 


Primer contacto

Rrepresentar objetos matematicos

Estructuras homogeneas

Matrix )
Vector
17 -
S
~N S
Data Frame columns
Principios para nombrar una variable
. Dentro de R, una matriz es un vector con dos
atributos extra:
- Filas
- Columnas

mat <- matrix(c(l, -2, 8, 5, 7, 0, 3, 6, 9),

nrow = 3, ncol = 3)
mat[4] # Usar matriz como vector
[1] 5
mat[1l, 2] # mat[fila, columnal]
[1] 5

mat[ ,c(l, 3)1]

[,11 [,2]
(1,7 1 3
(2,1 -2 6
(3,7 8 9

A <- array(data = 1:27, dim = c(3, 3, 3))
Al 2, 2, 3]
[1] 23


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
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Primer contacto

Rrepresentar objetos matematicos

Estructuras heterogeneas

Data Frame
(Table)

(6, 679,611 |
(B, = 8 )

Lists

Listas y tablas

. Contiene estructuras de diferentes tipos, o
incluso contener una lista

. Pueden ser también de diferente longitud

mat <- matrix(c(l,

mat[1, 2]

[1] 8

lista <= list("a"
"b"

lista[["a"]11[1]
lista$al[l]

-2, 8, 5), nrow = 2, ncol = 2)

# mat[fila, columnal]

c(l, 4, 5,
c("vaca",

2)
"cerdo", "gallo"))
[ para acceder a cada elemento

# [
# $ para acceder a cada element


Presenter Notes
Presentation Notes
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A programar

Por ejemplo

# Dos puntos ":" para indicar secuencias

# Extraer elementos
# Numeros negativos para excluir elementos

# Extraer secuencia de elementos
# Nombrar elementos para crear diccionarios
y <_ C("a" = 1, "b" = _2, "C" = 8, "d" = 5, "e" = 5e5)
y[\\d"]
[1] 5
vIy > 51 # Extraer elementos usando test ldégicos ( también ==, >=, <= )
© e
8e+00 5e+05




Tablas

Data.fame

A nivel intuitivo, data . frame es la forma tabla <- data.frame(Field N = c(“Nash s", “Silwood", Nurslery 7
“Rush", “Gunness", “0Oak Mead", “Church Field"),

natural de representar informacidn en nuestra Area = c(3.6, 5.1, 2.8, 2.4, 3.8, 3.1, 3.5),
mente. Slope = c(11, 2, 3, 5, 0, 2 , 3),
Vegetation = c¢(“Grass", “Arabl", “Grass",
Cada columna representa un vector N T o . B
Meadow", “Scrub", “Grass", “Grass"))

Cada fila un caso
# Crear agregando vectores pre-existentes

tabla <- data.frame(Field N, Area, Slope, Vegetation)

Field Name Area Slope Vegetation

Mash's Field 3.6 11 Grassland # Unir tablas

Silwood Bottom 5.1 2 Arable tabla <- cbind(Field N, Area, Slope, Vegetation)
Nursery Field 2.8 3 Grassland Tabla <- rbind(tabla 1, tabla 2)

Rush Meadow 2.4 5 Meadow

Gunness’ Thicket 3.8 0 Scrub 4 También via read.*

OERMEQP 3.1 2 Grassland tabla <- read.csv("ruta/a/mi/archivo™)

Church Field 3.5 3 Grassland tabla <- read.txt("ruta/a/mi/archivo") # read.*


Presenter Notes
Presentation Notes
A data frame is a set of rows and columns.
Each row is of the same length and data type
Every column is of the same length but can be of differing data types
A data frame has characteristics of both a matrix and a list
Bracket notation is the customary method of indexing into a data frame


Tablas

Data.fame

head(tabla) # Explorar primeros/ultimos valores
tail (tabla)
str(tabla)

A nivel intuitivo, data . £rame es la forma
natural de representar informacidn en nuestra
mente.

Cada columna representa un vector tabla$Area # Exponer los vectores con tabla$

. mean (tabla$Slope)
Cada fila un caso

summary (tabla)

Field Name Area Slope Vegetation Soil pH tabla[l, 2] # Acceder a los valores como una matriz
Nash’s Field 36 11  Grassland 4.1 celodelly -0 o

Silwood Bottomn 5.1 2 Arable 5.2 tabla[, "nombre"] # Utilizar el nombre de la columna
Mursery Field 2.8 3 Grassland 4.3

Rush Meadow 2.4 5 Meadow 4.9 tabla$coste # Exponer los vectores

Gunness’ Thicket 3.8 0 Scrub 4.2

Qak Mead 31 2 Grassland 3.9

Church Field 3.5 3 Grassland 4.2


Presenter Notes
Presentation Notes
A data frame is a set of rows and columns.
Each row is of the same length and data type
Every column is of the same length but can be of differing data types
A data frame has characteristics of both a matrix and a list
Bracket notation is the customary method of indexing into a data frame


Data.table

Una expansion a los data.frame

Propiedades DT [ i 4 j / ]

. La sintaxis y el uso es similar a los
data. frame

O Es extremadamente rapido :
. Ofrece herramientas para: Ddonde QUé

—  Agregado de datos

- Actualizar celdas
- Unir tablas

. Permite una notacidén elegante
. Sin dependencias



Data.table

matrix (data.table)
d <- data.table(mtcars, keep.rownames = TRUE)

> rn mpg cyl disp hp drat wt gsec vs am gear carb
1: Mazda RX4 21.0 6 160.0 110 3.90 2.620 1l6.46 0 1 4 4
2: Mazda RX4 Wag 21.0 6 160.0 110 3.90 2.875 17.02 0 1 4 4
3: Datsun 710 22.8 4 108.0 93 3.85 2.320 18.61 1 1 4 1
4: Hornet 4 Drive 21.4 6 258.0 110 3.08 3.215 19.44 1 O 3 1
SF Hornet Sportabout 18.7 8 360.0 175 3.15 3.440 17.02 0 O 3 2
6: Valiant 18.1 6 225.0 105 2.76 3.460 20.22 1 O 3 1
7: Duster 360 14.3 8 360.0 245 3.21 3.570 15.84 0 O 3 4
# ¢Coémo realizar operaciones de extraccién sencillas?
dlcyl > 4] # Filtrar con un test ldégico simple

d[rn %in% c("Mazda RX4", "Hornet Sportabout")] # Elementros dentro de un vector

d[rn %1like% "Mazda'"] # Extraer elementos similares


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
Each project has its own working directory. You can achieve that in bare R, but R studio manages this automatically. 
The same goes for your workspace, each project has a separate one. 
Source files you had open in re-loaded project will open automatically. 

La organización de archivos de forma sistemática permite trabajar de forma dinámica con la información
Carpetas y 



Data.table

Continuacion

# Agregar datos

d[, .(Sumario = mean(cyl)), # Por grupos
by = gear]

d[, .(Sumario = mean(cyl)),

by = . (gear, vs)] # Multiples grupos

d[, Media hp := mean (hp), # Multiples-grupos y crear una columna nueva
by = . (gear, vs)]

d[, .("Media hp", "Media cyl"):= # Multiples-grupos y multiples columnas

. (mean (hp),
mean (cyl),
by = . (gear, vs)]

d[, mean(wt[vs == 0])/mean(wt[vs == 1])] # Vector dentro de una columna
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A programar

Por ejemplo

# Agregar datos

d <- data.table(mtcars)

d[, .(Sumario = mean(cyl)), # Por grupos
by = gear]

d[, .(Sumario = mean(cyl)),
by = .(gear, vs)] # Multiples grupos

d[, Media hp := mean (hp), # Multiples-grupos y crear una columna nueva
by = .(gear, vs)]

. ("Media hp", "Media cyl"):= # Multiples-grupos y multiples columnas
. (mean (hp) ,
mean (cyl),
by = . (gear, vs)]

mean (wt[vs == 0])/mean(wt[vs == 1])] # Vector dentro de una columna




L OS conectores

. Uno de los elementos mas Utiles y poderosos
deR.
. El operador "%>% ayuda a estructurar el

codigo y minimiza la creacién de “variables
transitorias.

° Requiere el paquete magrittr o tidyverse.
. Las ideas basicas son:
— X %>% f equivalea f (x)

- x %>% $>% g %$>% h equivale
a h(g(f(x)))

Objeto %>%
funcidénl (.)
funcidén?2 (.)
resultado
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L OS conectores

Avanzando de A B

El operador %>%

Uno de los elementos mas Utiles y poderosos
deR.

El operador "%>% ayuda a estructurar el
codigo y minimiza la creacién de “variables
transitorias.

Requiere el paquete magrittr o tidyverse.
Las ideas basicas son:

— X %>% f equivalea f (x)
- X %>% £ $>% g $>% h equivale
a h(g(f(x)))

Ejemplo: Representar medias por grupo

# Extraer valores Pila de variables
Subset f— tablaF tabla$§l> "valor x"] “muertas”

# Sumarizar la informacién

mus <- aggregate(test ~ condicion, Subset, FUN = mean)

stds <- aggregate(test ~ condicion, Subset, FUN = sd)
resumen Ss <- merge(mus, stds, by = "condicion")

# Crear la gréafica
colnames (resumen Ss)<- c("condicion","mus","stds")
ggplot (resumen Ss, aes(x = condicion, y = mus)) +
geom point() +
geom errorbar (aes (ymin mus - stds,
ymax = mus + stds)) +

theme bw ()


Presenter Notes
Presentation Notes
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L OS conectores

Avanzando de A B

El operador %>%

. Uno de los elementos mas Utiles y poderosos
deR.
. El operador "%>% ayuda a estructurar el

codigo y minimiza la creacién de “variables
transitorias.

° Requiere el paquete magrittr o tidyverse.
. Las ideas basicas son:
— X %>% f equivalea f (x)
- X %>% £ $>% g $>% h equivale
a h(g(f(x)))

Ejemplo: Representar medias por grupo  Codigo Imposible de leer

resumen_ Ss <- merge(aggregate(test ~ condicion,
tabla[, tabla$a > "valor x"],
FUN = mean),
aggregate (test ~ condicion,
tabla[, tabla$a > "valor x"],
FUN = sd), by = "condicion")
# Crear la grafica
colnames (resumen Ss)<- c("condicion","mus","stds")
ggplot (resumen Ss, aes(x = condicion, y = mus)) +
geom point() +
geom errorbar (aes (ymin mus - stds,
ymax = mus + stds)) +

theme bw ()


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
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L OS conectores

Avanzando de A B

El operador %>%

. Uno de los elementos mas Utiles y poderosos
deR.
. El operador "%>% ayuda a estructurar el

codigo y minimiza la creacién de “variables
transitorias.

° Requiere el paquete magrittr o tidyverse.
. Las ideas bdasicas son:
— X %>% f equivalea f (x)
- X %>% £ $>% g $>% h equivale
a h(g(f(x)))

Ejemplo: Representar medias por grupo

tablaf[a > "valor x" ] $>% # Filtro
.[, .(mus = mean(test),
stds = sd(test),
by = condicion] %>% # Calcular pardmetros

# Representacidén gréafica
ggplot (., aes(x = condicion, y = mus) +
geom_point ()
geom_errorbar (aes (ymin mus - stds,
ymax = mus + stds) +

theme bw ()


Presenter Notes
Presentation Notes
Even if you work alone, it is useful, and it can also be used for text files, e.g. if you use markdown/knitr/Sweave combos (see Reproducible Research). I use Git with Dropbox to track my progress both for code and reports. 
Each project has its own working directory. You can achieve that in bare R, but R studio manages this automatically. 
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A programar

Por ejemplo

library(tidyverse)
library(data.table)

data("mtcars") # Load data

d <- data.table(mtcars, keep.rownames

dl, cyl > 31 %>3

ggplot (., aes(x = disp, y =
geom point() +
theme bw

d %>%
Im(formula = disp ~ wt, data = .
summary




lteraciones y funcionales

La esencia de la programacion

é¢Que son? Para o

. Las computadoras son especialmente utiles 5. ,
cuando la tarea requiere de repeticion f Ooxr ( 1 1N X ) {
. R nos provee de tres herramientas basicas

para repetir accione:
— Bes
1 7
- Operaclon X
— La familia *apply —
. Ademas, es posible filtar con test ldgicos:
- [If
— ifelse }


Presenter Notes
Presentation Notes
Las personas somos increíblemente buenas en 

But that breaks our rule of thumb: never copy and paste more than twice. Instead, we could use a for loop:



lteracionesy funcionales

Ejemplo

# Generate a sample dataset
set.seed(2018)

d <- data.frame(replicate(6, sample(c(l:10, =-99), 100, rep = TRUE)))
names (d) <- letters[l:6]

head (d)

a b c d e f
14 7 -99 9 9 2
2 6 2 8 10 6 10
31 -99 9 3 4 1
4 3 7 7 7 -99 6

# ¢Cobmo calculo la media de cada columna-?
mean (d$a)
mean (d$b)
mean (d$b)
mean (d$d)
mean (d$e)



lteracionesy funcionales

Ejemplo

# Con iteracién-for

for (i in l:ncol(d)) { # Usando “:” para generar secuencia de 1 al numero de columnas
x <= mean(d[, i])
print (x)
}

# Si queremos guardar el resultado, primero creamos un vector (u otro formato) vacio

medias <- rep(NA, ncol (d))

for (i in seg along(medias)) {

x <= mean(d[, i]) # Iteramos por columna
medias[i] <- x # Guardamos el resultado en el vector “medias’”, posicién

w4

l"



lteraciones y funcionales

La esencia de la programacion

é¢Que son?

Las computadoras son especialmente utiles
cuando la tarea requiere de repeticion

R nos provee de tres herramientas basicas * app l y ( X y Fun — f ( X ) )

para repetir accione:
— Bes
— La familia *apply
Ademas, es posible filtar mediante test ‘
l6gicos:
- If . . « 7/
_ ifelse Aplicar al objeto x, la funcion f


Presenter Notes
Presentation Notes
Las personas somos increíblemente buenas en 

But that breaks our rule of thumb: never copy and paste more than twice. Instead, we could use a for loop:



lteracionesy funcionales

Ejemplo

# Con iteracién-*apply
medias <- apply(X = d, MARGIN = 2, FUN = mean)
> medias
a b c d e f
-4.26 =-4.75 -1.85 =5.92 -4.43 1.40

# Si ademéas queremos especificar otros argumentos, podemos indicarlos al final

apply (X = d, MARGIN = 2, FUN = quantile, probs = c(0.1, 0.5, 0.9))

> a b c d e £
10 1 -9 1 -99 -9 1
50% 4 55 5 6 5
90% 9 9 9 9 10 10



lteraciones y funcionales

La esenciadela

éQue son?
Las computadoras son especialmente utiles
cuando la tarea requiere de repeticion

R nos provee de tres herramientas basicas j_ f e l S e ( t e S t = * Kk p

para repetir accione:

- . yes = Accion A,

— La familia *apply —
Ademas, es posible filtar mediante test no = AC C j_ On B )
l6gicos: —

— IS

— ifelse


Presenter Notes
Presentation Notes
Las personas somos increíblemente buenas en 

But that breaks our rule of thumb: never copy and paste more than twice. Instead, we could use a for loop:



lteracionesy funcionales

# Con iteracién-*apply
d <- apply(d, 2, function(x) {ifelse(x == -99, NA, x)})
medias <- apply(X = d, MARGIN = 2, FUN = mean)

# Con iteracidén-*apply
medias <- apply(d, 2, function(x) {tmp <- ifelse(x == -99, NA, x)}) %$>%
apply(X = ., MARGIN = 2, FUN = mean, na.rm = TRUE)

medias

# Con iteracidén-*apply

medias <- apply(d, 2, function(x) {tmp <- ifelse(x == -99, NA, x)
mean (tmp, na.rm = TRUE)})
> medias
X1 X2 X3 X4 X5 X6

5.585106 5.369565 5.263736 5.866667 5.423913 5.217391



Canales de apoyo
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[

Learning R,

R. Cotton

IN A NUTSHELL

R in a nutshell,
J. Adler
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LUTE VALUE

APRENDE A
PROGRAMAR EN R

PaTricia GArRCIA MONTERO

Aprender a
programar en R
P. Garcia Montero



iGracias por

éPreguntas?

vuestro tiempo!
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