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ggplot2
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ggplot2

 A graphics package 
completely separate 
from base R

 Many cool features 
and beautiful plots

 Tricky syntax
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Base graphics vs ggplot2

 plot(x,  y)  dat = data.frame(x=x, y=y)

 ggplot(dat, aes(x=x, y=y)) + geom_point()
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ggplot2

 Based on a “grammar of 
graphics”

 The idea that any visualization 
can be generalized into a 
framework of layered 
components.  

 The three most important 
concepts:

 1.  Data:  what you’re trying to 
plot

 2.  Geom:  the type of plot
 3.  Aesthetic:  the mapping from 

data to the various features of a 
plot
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ggplot2  
1.  data

 To use ggplot, you organize your data into a single 
data.frame

 To keep things simple, think of it like an excel matrix
 1 subject per row
 The columns contain the info about the subjects
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ggplot2  
2.  geom

 A “geom” is the type of plot you want to show
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ggplot2
2.  geom

 Each geom is defined by certain 
attributes

 geom_point (simple scatter plot) has 7
 X (horizontal axis)
 Y (vertical axis)
 Alpha (the transparency of the points)
 Color (the color of the point’s outline)
 Fill (the color of the points inside)
 Shape (what the point looks like)
 Size (how big the point is)
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ggplot2
3.  aesthetic

 To work with 
ggplot, you link 
your “data” to the 
“geom” through an 
“aesthetic”

 wt → x-axis
 mpg → y-axis
 hp → color
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ggplot2
3.  aesthetic

 To work with ggplot, you link 
your “data” to the “geom” 
through an “aesthetic”

 wt → x-axis

 mpg → y-axis

 hp → color

R:

ggplot(mtcars, aes(x=wt, y=mpg, color=hp)) + geom_point()

R:

ggplot(mtcars, aes(x=wt, y=mpg, color=hp)) + geom_point()
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Ggplot2: code

  

 You can put it all in one line, or you can break it up into 
multiple lines, building as you go
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Ggplot2: code

 The ‘+’ here doesn’t mean 
mathematical addition.  It’s an 
overloaded operator that 
makes coding a bit easier to 
type out and read.

 In a sense, you’re adding 
information and layers to an 
increasingly complex plot

 It’s sometimes easier to write 
and debug your code when 
you break it down like this.
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Ggplot2: code

 ggplot has pretty good 
defaults, so you don’t 
have to specify every 
single attribute of a geom.

 If you want to change an 
attribute manually(instead 
of being dependent on 
your data), you can do it 
right in the geom’s 
function.
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 You can combine 
multiple geom’s in the 
same plot.

 Be sure to update the 
aesthetics as you build 
your plot

ggplot2:  code
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Ggplot: code

 You can change the 
look of the plot with a 
“theme”
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Ggplot: code

 You can change the 
look of the plot with a 
“theme”
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Ggplot: code

 You can break the plot 
up into parts based on 
a grouping variable 
with “facet_grid”

 The variable before 
the ‘~’ will separate 
the graph by rows
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Ggplot: code

 You can break the plot 
up into parts based on a 
grouping variable with 
“facet_grid”

 The variable before the 
‘~’ will separate the 
graph by rows

 The variable after the ~ 
will separate by columns
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Ggplot: code

 You can break the plot up into 
parts based on a grouping 
variable with “facet_grid”

 The variable before the ‘~’ will 
separate the graph by rows

 The variable after the ~ will 
separate by columns

 You can group by multiple 
variables
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ggplot2:  demo
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ggplot2: gotcha

 You can write your R 
commands in a long single line 
but it’s easier to read when it’s 
broken up to span multiple lines.

 If a line is a valid R statement, R 
will process it as such, so be 
sure R knows you haven’t 
finished your line

 End the line with a +
 Keep an open parenthesis
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Ggplot2: resources

 https://www.datanovia.com/en/blog/ggplot-examples-bes
t-reference/

 https://rstudio.com/wp-content/uploads/2015/03/ggplot2-
cheatsheet.pdf

 https://www.kaggle.com/raenish/cheatsheet-70-ggplot-c
harts

 Google
 R ggplot boxplot
 Then click on the images tab!

https://www.datanovia.com/en/blog/ggplot-examples-best-reference/
https://www.datanovia.com/en/blog/ggplot-examples-best-reference/
https://rstudio.com/wp-content/uploads/2015/03/ggplot2-cheatsheet.pdf
https://rstudio.com/wp-content/uploads/2015/03/ggplot2-cheatsheet.pdf
https://www.kaggle.com/raenish/cheatsheet-70-ggplot-charts
https://www.kaggle.com/raenish/cheatsheet-70-ggplot-charts
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knitr
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knitr: reproducible research

 How do you report the results from an analysis?
 Open up microsoft Word.
 Start writing about what you did
 copy/paste results from the R console to the word doc
 Add your plots to the document
 Email your collaborators

 It’s never this simple in the real world
 Data from new patients just came in, need to rerun.
 Maybe the plot will look better in blue
 Run a wilcoxen test instead of t-test
 Mistakes happen

 It gets difficult to keep track after just a few rounds of 
changes.  It’s even harder with multiple collaborators.

 The code changes
 The data changes
 The results change
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knitr: literate programming

 We need a way to combine the 
reporting of results, with the 
code and data that was used 
to generate those results.

 A single document that has it all
 A way to see what data was 

used, all the processing steps 
involved, and where the results 
came from

 Needs to be easy to use
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knitr and Rstudio

 Rstudio has a solution.
 You write a single “.Rmd” file that 

contains your
 R code
 Results and plots
 Write up
 Data

 With the click of a button a report 
is generated for you automatically
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knitr: a simple .Rmd file 
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knitr: a simple .Rmd file 

 The header lies between two --- 
sequences

 title:  “Untitled”
 Be sure to keep the quotations “stuff”  

 output: html_document
 There are many output formats 

available.
 pdf_document
 slidy_presentation
 powerpoint_presentation
 https://rmarkdown.rstudio.com/lesson-9.ht

ml

 Each output format has it’s own 
parameters

https://rmarkdown.rstudio.com/lesson-9.html
https://rmarkdown.rstudio.com/lesson-9.html


  29

knitr: a simple .Rmd file 

 R code is placed between two ``` sequences
 You specify the language of the code chunk in 

brackets
 You can name the code chunk, or leave it blank
 options for displaying code are specified after a 

comma
 include = FALSE prevents code and results from 

appearing in the finished file. R Markdown still runs the 
code in the chunk, and the results can be used by other 
chunks.

 echo = FALSE prevents code, but not the results from 
appearing in the finished file. This is a useful way to 
embed figures.

 message = FALSE prevents messages that are 
generated by code from appearing in the finished file.

 warning = FALSE prevents warnings that are generated 
by code from appearing in the finished.

 fig.cap = "..." adds a caption to graphical results. 
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knitr: a simple .Rmd file

 Everything else is Rmarkdown
 A line starting with ## appears as a 

header
 Txt between two sets of * appear as 

italic
 Txt between two sets of ** appears 

as bold
 You can add inline code here without 

having to specify a code chunk 
 The sum of 3 and 4 is `r   3+4`

 There’s so much you can do
 https://rmarkdown.rstudio.com/lesson-8

.html

https://rmarkdown.rstudio.com/lesson-8.html
https://rmarkdown.rstudio.com/lesson-8.html
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knitr: a simple .Rmd file
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knitr: Rmarkdown
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knitr: Demo

 File → New File → R Markdown
 Choose title and output format.  You might have to install extras if you want to save as pdf or Word 

document. 
 It will produce a very simple .Rmd file.  A good starting point where you do your own analysis.
 Click the “Knit” button (looks like a ball of yarn)

 Choose where you want to save the output report.
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knitr: references

 Some tutorials on RMarkdown
 https://ourcodingclub.github.io/tutorials/rmarkdown/
 https://bookdown.org/yihui/rmarkdown/markdown-syntax.html
 https://rmarkdown.rstudio.com/lesson-1.html

 Rmarkdown cheatsheet
 https://rstudio.com/wp-content/uploads/2016/03/rmarkdown-c

heatsheet-2.0.pdf?_ga=2.128839753.473261408.159855073
4-1967726035.1567620807

https://ourcodingclub.github.io/tutorials/rmarkdown/
https://bookdown.org/yihui/rmarkdown/markdown-syntax.html
https://rmarkdown.rstudio.com/lesson-1.html
https://rstudio.com/wp-content/uploads/2016/03/rmarkdown-cheatsheet-2.0.pdf?_ga=2.128839753.473261408.1598550734-1967726035.1567620807
https://rstudio.com/wp-content/uploads/2016/03/rmarkdown-cheatsheet-2.0.pdf?_ga=2.128839753.473261408.1598550734-1967726035.1567620807
https://rstudio.com/wp-content/uploads/2016/03/rmarkdown-cheatsheet-2.0.pdf?_ga=2.128839753.473261408.1598550734-1967726035.1567620807
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