onemorelight()
making better R functions

Yaning Wu



Outline

 Part 1. How do we tend to visualise big numbers?
 Part 2: One stand-out example

* Part 3: My first function

 Part 4. Making a better function

* Part 5: Applying the function to example data
 Part 6. Reflecting on the process




Part 1: Visualising mass happenings

TW: distressing themes



Sometimes, big things happen to many

* Conflicts, epidemics, large-scale events, climate change ...
 How do we describe these happenings with clarity and care?
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Evictions in New York City
Credit:
NYC Open Data




Three statements

Child mortality throughout history

. QOur World
All three statements are true at the same time
The world is awful The world is much better The world can be much better
Globally 4.3% of all children die before they are In the past around 50% 4.4% of all children
15 years old. of all children died worldwide die

This means every day 16,000 children die.

Each rectangle represents
/ the death of 11 children.

That's the number of children
who die every minute.

In the European Union

ooyl ol 0.47% of all children die.

children die

— We know that it is possible to
make the world a better place.

Credit:
Data: 2020 data from UN IGME and historical data from Volk and Atkinson (2013). .
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Max Roser Our Worl.d 1 Data



Woman, life, freedom

Protesters killed in Iran

Credit:

@federica.fragapane (Instagram)




Community

INCREASE IN VOLUNTEERING, NYC

Volunteering activity during the pandemic
Credit:
@giorgialupi (Instagram)
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Sunflowers

Adoption in Brasil

Credit:
Estadao (web)




Self-explanatory
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Credit:

@monachalabi (Instagram)
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So many hearts

People killed in Gaza

Credit:

@so.many.hearts (Instagram)






Do you notice contrasting approaches?

 Personal — Detached
e Granular — Zoomed out
e Variable — Uniform



What works best?

Depends on your purpose ...



Part 2: The New York Times' "Wall of Grief"
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Where does this visualisation fall?

 Personal — Detached
e Granular — Zoomed out
e Variable — Uniform



What does this visualisation show?

* Enormity
 Monotony
* Speed of change



In summer 2021, | tried to
recreate the wall.



Part 3: My first function



How Is this visualisation built?
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How Is this visualisation built?
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How Is this visualisation built?
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How Is this visualisation built?
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How Is this visualisation built?
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Naming the function

onemorelight <- function(df, datetime, title){
}



Loading packages

onemorelight <- function(df, datetime, title){
library(ggplot2)

# functions for customisable data visualisation



Converting data to dates

onemorelight <- function(df, datetime, title){

df[, 1] <- as.POSIXct(strptime(df[, 1], format =
datetime))

# allows users to specify date format (for
example, decimal month/decimal day/decimal year)

¥



Making new data frame for plotting

onemorelight <- function(df, datetime, title){
duptimes <- df[, 2]
index <- rep(l:nrow(df), duptimes)
incomp df <- df[index, ]
new_df <- incomp df

# with the number of rows equal to the sum of all
events across all days

¥



Generating positions for dots

onemorelight <- function(df, datetime, title){

new df[, 2] <- runif(nrow(incomp df), min = 0,
max = 10000)

new df[, 3] <- runif(nrow(incomp df), min =
0, max = 100)

# using random numbers to prevent overlap



Plotting part 1: making dots

onemorelight <- function(df, datetime, title){

plot <- ggplot(new df, aes(x = new df[, 2], y =
new df[, 3])) +

geom_point(shape = 21, size = 0.02, color =

"#edd290", fill = "white", stroke = 0.15)

# very small yellow dots with barely visible
outlines

}



Plotting part 2: separating days

onemorelight <- function(df, datetime, title){

plot <- ggplot(new df, aes(x = new df[, 2], y =
new df[, 3])) +

facet grid(new df[, 1] ~.)

# making one mini-plot for each date

}



Plotting part 3: adding a title

onemorelight <- function(df, datetime, title){

plot <- ggplot(new df, aes(x = new df[, 2], y =
new df[, 3])) +

labs(title = title)
# title specified by user

}



Plotting part 4: adding an overall theme

onemorelight <- function(df, datetime, title){

plot <- ggplot(new df, aes(x = new df[, 2], y =
new df[, 3])) +

theme void()

# to divorce the visual from a typical graph

}



Plotting part 5: additional customisation

onemorelight <- function(df, datetime, title){

plot <- ggplot(new df, aes(x = new df[, 2], y =
new df[, 3])) +

theme(plot.title = element text(face = "bold", color =
"white", size = 5, margin = margin(@, @, 5, @), hjust =
©.055), strip.text = element text(size = 2.5, color =
"light grey"”, face "bold", margin = margin(2, 0, 3,
9)))

# customising title and y-axis labels

}



(cont.)

onemorelight <- function(df, datetime, title){

plot <- ggplot(new df, aes(x = new df[, 2], y =
new df[, 3])) +

theme(plot.margin = margin(20, 20, 20, 20, "pt"),

plot.background = element_rect(fill = "gidspprixl" ,
color = NA),

panel.spacing = unit(0.008, "lines")))))
# customising margins, background, and spacing

¥



Plotting part 6: displaying the plot

onemorelight <- function(df, datetime, title){
return(plot)
# displays in R plot viewer

}



Can we do better?

e Conciseness
 Clarity
 Flexibility



Part 4: Making a better function

onemorelight <- function(df, ...){

}



Running data checks: first column

onemorelight <- function(df, ...){
if (class(df[, 1]) != "Date" && class(df[, 1]) !=
"numeric") {
abort(pasted(

"First column must be a Date or numeric, not ",
typeof(df[, 1]), ", object.”

)) # more flexible to Date or numeric classes
# stops execution if data types are incorrect

¥



Running data checks: second column

onemorelight <- function(df, ...){
if (class(df[, 2]) != "numeric") {
abort(pasted(

"First column must be a numeric, not ",
typeof(df[, 2]), ", object."

))

# stops execution if data types are incorrect

¥



Making new data frame for plotting

onemorelight <- function(df, ...){
plot df <- data.frame(date = df[rep(l:nrow(df),

df[, 2]), 1], # number of
total days x number of events on each day

X = runif(sum(df[, 2]), min = ©, max

= 10000),
y = runif(sum(df[, 2]), min = @, max

100)
)



Plotting part 1: making dots

onemorelight <- function(df, dot colour, dot fill){
ggplot(plot df, aes(x = x, y =Yy)) +

geom point(shape = 21, size = 0.02, colour =
dot colour, fill = dot fill, stroke = 0.15)

# identical structure as previous with
additional colour options

¥



Plotting part 2: separating days

onemorelight <- function(df, facet){
ggplot(plot df, aes(x = x, y =Yy)) +
{
if (facet) facet grid(rows = vars(date))

}

# separates days depending on user specification

¥



Plotting part 3: adding a title

onemorelight <- function(df, title){
ggplot(plot df, aes(x = x, y =Yy)) +
labs(title = title)

# identical to previous

}



Plotting part 4: adding an overall theme

onemorelight <- function(df){
ggplot(plot_df, aes(x = x, y =y)) +
theme void()

# identical to previous

}



Plotting part 5: additional customisation

onemorelight <- function(df, title colour, label colour){
ggplot(plot df, aes(x = x, y =y)) +

theme(plot.title = element text(face = "bold", color =
title colour, size = 5, margln = margin(@, 0, 5, 0),
hjust = 0.055), strip.text = element text(51ze = 2.5,
color = label colour, face = "bold", margin = margin(2,
0, 3, 9)))

# identical structure as previous with additional colour
customisation

¥



(cont.)

onemorelight <- function(df, bg fill){
ggplot(plot df, aes(x = x, y =y)) +
theme(plot.margin = margin(20, 20, 20, 20, "pt"),

plot.background = element rect(fill = bg fill,
color = NA),

panel.spacing = unit(0.008, "lines")))))

# identical structure as previous with additional
colour customisation

¥



Plotting part 6: exporting plot

onemorelight <- function(df, filename, width,
height){

ggsave(filename, width = width, height = height)
# wide range of file formats available

}



Function arguments and defaults

(df, # data frame with dates and events per date
dot colour = "#edd290", # colour of dot outlines
dot fill = "white", # colour of dot fills

bg fill = "#002241", # colour of plot background
title colour = "white", # colour of title text
label colour = "white", # colour of label text
facet = T, # whether to separate events by date
title = "one more light", # plot title

filename, # file name of exported plot

width = 30, height

45) # width and height of exported plot



Things to remember

* Don't use confusing names (new_df, first_df)

* Generate clear error messages (that didn't work, here’s why)
 Specify data and package requirements beforehand

* Condense code as far as possible

* Use defaults where useful

* Make outputs customisable

* Enable users to save outputs



Part 5: An example

onemorelight(df)



Loading our packages

library(ggplot2)
# highly customisable functions for plotting

library(rlang)

# functions for working with R core language
features




Loading our data

df <- read.csv(onemorelight data.csv"")

# data from the WHO COVID-19 Dashboard showing daily
deaths from COVID-19 in India in Feb-May 2021



A conventional representation of this data

Daily new confirmed COVID-19 deaths

7-day rolling average. Due to varying protocols and challenges in the attribution of the cause of death, the number
of confirmed deaths may not accurately represent the true number of deaths caused by COVID-19.

India

3,000
2,500
2,000
1,500
1,000

500

i

0
Feb 3, 2021 Feb 24, 2021 Mar 16, 2021 Apr 5, 2021 May 3, 2021

Data source: WHO COVID-19 Dashboard CCBY



How can we show the data differently?

onemorelight(df, "onemorelight.png")
# using design defaults



one more light

Final product




Zooming In
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Part 6: Reflecting on the process



Can R play a role?

* What can R create?
 What do we usually ask of code? How important are those asks?



Cherish life everyday

People alive today because of a volunteer who
patrols a Chinese river bridge

Credit:
@wmjlwuh (Medium)




Thank you
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