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What lines of code should not be missing in any R script?
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The first and last lines of any R scripts

## clean/reset environment 
rm(list = ls()) Start

## Session-Log 
> sink("SessionInfo.txt")
>   sessionInfo()
> sink()

End
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Loading R packages: 
What is the difference between the following 

R commands?

(A) install.packages("dplyr")

(B) load("dplyr")

(C) source("dplyr")

(D) require("dplyr")

(E) library("dplyr")
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# Install R packages from repositories (or local files)

install.packages("dplyr")

install.packages(c("dplyr", "plyr"))

install.packages("lattice", repos="http://cran.r-project.org")

install.packages("local.R.Package", lib.loc="/my/local/R/library")
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## Save&Reload datasets written with the function save

# save object x
save(x, file = "x.RData")

# save all objects
save(list = ls(all = TRUE), file= "all.rda")

# save session
save.image("session.RData")

# load dataset(s)
load("session.RData", envir = parent.frame(), verbose = FALSE)

- save() writes an external representation of objects to the specified file. The objects can be read 
back from the file at a later date by using the function load. 
- save.image() is just a short-cut for save my current workspace,  
i.e., save(list = ls(all.names = TRUE), file = ".RData", envir = .GlobalEnv).
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source("my_awesome_functions.R")

It is good practice to create separate R scripts that you can use to 

store sets of related functions. You can then call those functions 

using the source() function, at the top of your script. R will then 

load those functions into memory and you can use them!
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The library() and require() can be used to attach and load add-on 
packages which are already installed. 

The library() by default returns an error if the requested package does 
not exist. 

The require() is designed to be used inside functions as it gives a 
warning message and returns a logical value say, FALSE if the requested 
package is not found and TRUE if the package is loaded. 

It is better to use the library() as it gives the error message if the 
package is not found during the package loading time. This will indeed 
avoid unnecessary headaches of tracking down the errors caused while 
attempting to use the library routines which are not installed.
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What is the difference between the two R 
commands?

(A) brewer.pal.info["Blues",]
(B) RColorBrewer::brewer.pal.info["Blues",]
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What is the difference between the two R 
commands?

# The function only works if the package is installed and 
loaded
library("RColorBrewer")
brewer.pal.info["Blues",]

# Use a particular function from a specific package
RColorBrewer::brewer.pal.info["Blues",]
# The function work without loading the packege
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R packets should all be loaded (attached) 
at the beginning of the R script. However, 
loading a large number of packages can 
lead to problems (e.g. conflicts, memory)  

What could be the problem and how can 
we work around it? 

## Packages needed
library(phyloseq)
library(microbiome)
library(randomForest)
library(ranger)
library(RColorBrewer)
library(tidyverse)
library(ggfortify)
library(simex)
library(DT)
library(ggplot2)
library(vegan)
library(dplyr)
library(magrittr)
library(scales)
library(grid)
library(reshape2)
library(knitr)
...
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Define the functions at the beginning of 
the script.

## Define Function
select    <- dplyr::select
alpha     <- ggplot::alpha()
filter    <- stats::filter()

dplyr::select()
ggplot::alpha()
stats::filter()

Specify which function you need when 
you use the function.

Both approaches are valuable.  It is vital to understand which function should be 
utilised by which package, as well as ensuring that the required package is 
installed. Targeted function loading aids in conserving memory.
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What can I do to make random objects 
reproducible in R?

TeachingDemos:dice(4, 2, plot.it = TRUE)
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set.seed(123)

dice(4, 2, plot.it = TRUE)

set.seed(123)

dice(4, 2, plot.it = TRUE)



Bioinformatics ▷ R 

UniBS | BioInf | JCW 16

What can I do to make random objects 
reproducible (predictable) in R?

# Generate random number(s)
> rnorm(3)
# -0.2141846  0.2189062  0.2942180
> rnorm(3)
#  1.4912150 -1.4957131 -0.5814747
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# Generate random number(s)
set.seed(191029); rnorm(3)
# -0.8421856 -0.4601290  0.9407093

# Next set using the same seed
set.seed(191029); rnorm(3)
# -0.8421856 -0.4601290  0.9407093
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Nonparametric Resampling

bootstrap(data, mean)
Call:
bootstrap(data = CLEC, statistic = mean, seed = 19)
Replications: 10000

Summary Statistics:
     Observed      SE     Mean       Bias
mean 16.50913 3.96866 16.54073 0.03160109

bootstrap(data, mean)
Call:
bootstrap(data = CLEC, statistic = mean)
Replications: 10000

Summary Statistics:
     Observed       SE     Mean        Bias
mean 16.50913 3.985572 16.47043 -0.03869548
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bootstrap(data, mean, seed = 191029)
Call:
bootstrap(data = CLEC, statistic = mean, seed = 191029)
Replications: 10000

Summary Statistics:
     Observed       SE     Mean        Bias
mean 16.50913 3.957816 16.47054 -0.03859261

bootstrap(data, mean, seed = 191029)
Call:
bootstrap(data = CLEC, statistic = mean, seed = 191029)
Replications: 10000

Summary Statistics:
     Observed       SE     Mean        Bias
mean 16.50913 3.957816 16.47054 -0.03859261

Nonparametric Resampling
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Profiling in R

x <- matrix( rnorm( 50000 * 900), 
       nrow = 50000,  
       ncol =   900)

t(x) %*% x   # version A

crossprod(x) # version B
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system.time(t(x) %*% x)
    user  system elapsed 
  27.053   0.148  27.277 

system.time(crossprod(x))
    user  system elapsed 
  21.166   0.020  21.209

∆ 6.07s
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ex1 <- function(n) {
  for(i in 1:n) {
  x <- mean(rt(100000, df = 4))
  cat(paste("...", i, sep = ""))
  }
  print("END")
}

ex2 <- function(n) {
  for(i in 1:n) {
    d <- rt(100000, df = 4)
    x <- mean(d)
    cat(paste("...", i, sep = ""))
  }
  print("END")
}

system.time(ex1(500))
system.time(ex2(500))

n=100: -0.014s
n=200: -0.056s
n=300: -0.073s
n=400: -0.083s
n=500: -0.157s
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ex1 <- function(n) {
  for(i in 1:n) {
  x <- mean(rt(100000, df = 4))
  cat(paste("...", i, sep = ""))
  }
  print("END")
}

ex3 <- function(n) {
  for(i in 1:n) {
    x <- mean(rt(100000, df = 4))
  }
}

system.time(ex1(500))
system.time(ex3(500))

n =  100: -0.069s
n =  500: -0.649s
n = 1000: -1.771s
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0.015s/run 0.013s/run
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# Solution A (loop)
n <- 10^8
A <- 0
for (j in c(1:n)) {A <- j + A}
A

# Solution B
n <- 10^8
sum(1:n)

Task:  Write a function for the two solutions below 
and compare the execution time.  
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ex1 <- function(n) {
  A <- 0
  for (j in c(1:n)) {A <- j + A}
  print(A)
}

ex2 <- function(n) {
  print(sum(1:n))
}

system.time(ex1(10^8)); system.time(ex2(10^8))

[1] 5e+15
   user  system elapsed 
  2.237   0.203   2.447 
[1] 5e+15
   user  system elapsed 
  0.001   0.000   0.000 
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• Reuse existing data structures. 
• Compose simple functions with the pipe. 
• Embrace functional programming. 
• Design for humans.

The tidyverse is a language for solving data science challenges 
with R. Its is a collection of R packages that share a high-level 
design philosophy and low-level grammar and data structures, so 
that learning one package makes it easier to learn the next. 

There are four basic principles to a tidy API:
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• Any data set can be transformed into 

one (or a few) tidy data tables. 

• Any data set in a tidy data table can 

be visualised.

Visualization is a corner stone of both exploratory analysis and 
science communication.

Tidy data format: every column is a variable, every row is an 
observation, and every cell contains a single value.
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data <- read_csv("data.csv",  
  col_names = c("ID","SampleName", "Loction"),
  skip = 1)

Data Import

library(readr) # core package

data <- read_excel("data.xlsx",  
  col_names = c("ID","SampleName", "Loction"),
  skip = 1)
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map_df(list.files(pattern = "*.csv"), read_csv) 

Combine Data Files

map(list.files(pattern = "*.csv"), read_csv) 

The map_df function will work with different column names and data types. Data gets 
matched by column name and mis-match will create new columns. Mixed datatypes will be 
adjusted in the “best” (safest) format. 
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[shift]+[command]+m %>%

Compose functions with the pipe

Instead of using nested or muliple 
consecutive functions you link them together 
like pieces of plumbing so that your data 
passes through them and changes as it goes.
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mean(iris$Sepal.Length[iris$Species == "setosa"] * 
iris$Sepal.Width[iris$Species == "setosa"]) 

is_setosa   <- iris$Species == "setosa"
setosa      <- iris[is_setosa, ]
setosa_area <- setosa$Sepal.Length * setosa$Sepal.Width
mean(setosa_area)

Nested Functions

iris %>%
  filter(Species == "setosa") %>%
  mutate(Sepal.Area = Sepal.Length * Sepal.Width) %>% 
  summarize(Mean.Sepal.Area = mean(Sepal.Area))

Consecutive Functions

dplyr with pipes (%>%)



Bioinformatics ▷ R 

UniBS | BioInf | JCW 34

iris %>%
  group_by(Species) %>%
  mutate(Sepal.Area = Sepal.Length * Sepal.Width) %>% 
  summarize(Area.Sepal.Mean = mean(Sepal.Area))

iris %>%
  group_by(Species) %>%
  mutate(Sepal.Area = Sepal.Length * Sepal.Width, 
         Petal.Area = Petal.Length * Petal.Width) %>%
  select(c(Sepal.Length, Sepal.Width, Sepal.Area, 
Petal.Length, Petal.Width, Petal.Area, Species))
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iris %>%
  head(n=5) -> iris_top5

library(magrittr)
library(tidyverse)  

head(iris, n = 5)
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letters %>% 
  toupper() %>%
  length()

letters %>% 
  toupper %>%
  length

length(toupper(letters))

LETTERS %>%
  length
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sample(letters, size = 10, replace = TRUE)

letters %>% 
  sample(., size = 10, replace = TRUE)

sample(toupper(letters), size = 10, replace 
= TRUE)

letters %>%
  toupper() %>%
  sample(., size = 10, replace = TRUE)
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sort(toupper(names(mtcars)))

mtcars %>% 
  names() %>%
  toupper() %>%
  sort
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iris %>%
    select(Species)

select

iris %>%
    select(-Species)

iris %>%
    select(c(1:3,5))

iris %>%
  select(-Species, Species) %>%
  head()
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iris %>%
select(contains("Spe") %>%
head(., n = 3) 

select > helper functions
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iris %>%  
select_if(is.numeric)

select_if > content based selection 

iris %>%  
select_if(~is.numeric(.) & 
n_distinct(.)>30) 

~ custom condition: checks if the column is numeric and if the number 
of unique values in the column is more than 30 
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is_num_b30 <- as_mapper(~is.numeric(.) & 
n_distinct(.) > 30)
is_num_b30(1:30)
is_num_b30(1:31)

as_mapper > repeated selection 
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n() to return the number of rows  

n_distinct() to return the number of unique 
values in a column  

first(), last(), and nth() for retrieving 
values in specific positions in a column

Aggregate functions 
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RStudio Projects

An RStudio Project is a way to organize your work in the RStudio integrated 
development environment (IDE). It is a directory on your computer that contains R 
scripts, data files, and other resources related to a specific data analysis or 
programming task.
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RStudio Projects

RStudio Project is a way to organize your R-related work, manage 
dependencies, and maintain a clean and structured workflow, making it 
easier to collaborate and ensure reproducibility in your data analysis and 
programming tasks.



Bioinformatics ▷ R 

UniBS | BioInf | JCW 46

RStudio Snippets

In RStudio, "snippets" are small, reusable pieces of code or text that can 
be quickly inserted into your R scripts or documents using a simple 
keyword or keyboard shortcut. Snippets are a handy feature that helps you 
save time and reduce repetitive typing by allowing you to insert predefined 
code templates, common text blocks, or placeholders for variable names, 
function arguments, and other elements.In short, snippets are a great way to 
automate the insertion of commonly used code.
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RStudio Snippets

Tools -> Global Options -> Code -> Tab Editing -> Snippets -> “Edit 
Snippets”

The contents of the snippet should be 
indented below using the Tab key 
(rather than with spaces). 
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RStudio Addins

R addins are a powerful feature of RStudio that allow you to extend its 
functionality, streamline your workflow, and create custom tools and actions 
to enhance your R programming and data analysis experience. In short, 
addins are R functions with some special registration metadata.
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Package: styler (addins)

Styler formats your code according to the Tidyverse style guide (or your own 
custom style guide) so you can focus on the content of your code. It helps keep 
coding style consistent across projects and makes collaboration easier. You can 
access the Styler from
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devtools::install_github("rstudio/addinexamples", type = "source")

RStudio Addins Example

[Tools] > [Addins] > [Browse Addins…] 

https://rstudio.github.io/rstudioaddins/
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Rscript
#!/usr/bin/env Rscript
# usage: Rscript Boxplot.R 'table.txt'

## Define Import
args = commandArgs(trailingOnly = TRUE)

## Load data
d <- read.table(args[1], sep = ";", header = TRUE)

pdf(OUT, paper = "a4")
  boxplot(d$length ~ d$groups, names = d$groups)
dev.off()

## END
print(paste(date(), "Boxplot finished", sep = " "))
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An integrated development environment (IDE) is a software 
application that provides comprehensive facilities to 
computer programmers for software development. 

IDE

https://en.wikipedia.org/wiki/Application_software
https://en.wikipedia.org/wiki/Application_software
https://en.wikipedia.org/wiki/Computer_programmer
https://en.wikipedia.org/wiki/Software_development
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JupyterLab
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RKWard
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