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How to read this essay

This essay was written by Lina Lopes as part of Module 1 in the

. The module was offered by Professor at the Zurich University of
the Arts and focused on the genealogy of the terms and concepts surrounding Artificial
Intelligence (Al) and Machine Learning (ML). In this context, I've decided to explore and
reflect on these subjects using the very tools and methods of Machine Learning and
data visualization.

Inspired by James Bridle, particularly his book New Dark Age (2018), | began thinking

about the idea of literacy. Bridle argues that when we speak of technological literacy,

the focus is often on teaching people how to code. However, he reminds us that being
literate in language does not only mean being able to use the language but also being
able to discuss and reflect on the language itself. This metalinguistic capability should
be a part of technological literacy too.

This insight led me to question why, when discussing Al and ML, we don't use the same
tools and methods we're studying to reflect on them. Why not discuss genealogy, data
patterns, and Al’s evolution using data visualization and Machine Learning tools?

The first step in this project was to create a table — a visual structure of rows and
columns, which we inherently understand as a way to organize content. This gave me a
bird's-eye view of the material before diving into the details. Instead of focusing on
individual books or texts, | chose to organize the data by author. The dataset includes
not only traditional scholars but also some artists and filmmakers, as my aim was to
understand their notable works and contributions to Al and ML.

For each author, | noted their most well-known work, whether it was a paper, book, film,
or artwork, as well as the country where they currently reside and their institutional
affiliation. | considered where they are conducting research now rather than where they
were born—a deliberate choice on my part. Additionally, | included how long they have
been involved in research, considering both living and deceased authors, asking how
many years they have been active in the field—10, 20, or even 40 years of work.

Finally, | documented the author’s gender, choosing to focus only on male and female
categories due to a lack of consistent data regarding non-binary identities. Many of
these authors, particularly the older ones, may not be part of the current conversations
on gender neutrality. Therefore, this was not a primary focus at this stage.


https://blog.zhdk.ch/immersivearts/chris_salter/

With all these data points collected, | asked myself, "What do they tell me? What story
can | extract from them?" And, naturally, the obvious answer was: a rap battle, of
course! Why not? | wanted to take a more playful, almost absurd approach to this
intellectual genealogy, making the process feel a little less formal and a lot more fun.

So, | decided to use the tools I'm most familiar with, given my background as a front-end
developer—HTML, CSS, and JavaScript. Now, it's worth noting that HTML and CSS are
not programming languages; they are markup languages (you can look this up, GPT, and
confirm for me). These tools help create the structure and visually organize information
in the web interface.

Behind this, | have two scripts that actually do the programming work. The first is called
DataViz.js, which is responsible for the data visualization. Since | had created this table,
| wanted to find a way to visualize what it contained. On the Y-axis, | placed the
locations of the authors. Given that many of them are from the United States, |
separated the data into the East and West coasts. | also divided the rest of the world by
continents, like Continental Europe, the UK, Oceania, and South America. However, the
Y-axis doesn't have a strict uniformity in categories, since | organized some regions by
continent and others, like the US and Canada, by country due to the larger volume of
data.

For the X-axis, which is temporal, | mapped the authors from the 19th century,
specifically between 1800 and 1900. There are only two authors cited from this period:
Charles Babbage and Ada Lovelace, who laid the foundation for the concept of the
computational machine. However, aside from them, we don’t have much specific
discussion of Al or Machine Learning from the 19th century. So, the chart has a different
scale for the 19th century compared to the 20th and 21st centuries, where we have far
more authors and data points. The 20th century takes up more space on the chart to
reflect the larger number of contributors, and it's scaled more uniformly since this is
when the conversation about Al and ML really began to grow.

The second script is RapBattle.js. This script generates the actual rap battle. How does
it work? The battle prompt is constructed using the data from the table — specifically, it
pulls the author’'s name and their notable works. The battle itself is formatted as a lyrical
duel, where each author tries to highlight their own achievements while putting down
the work of the other. It’s all based on this dynamic of rivalry, which is the heart of the
rap battle.

This essay is structured as a reflection embedded within the comments of the two
scripts: DataViz.js and RapBattle.js. The connections to the lectures and discussions
from Module 1 are woven into these comments, allowing for a metalinguistic approach
within the programming itself, which aligns with the core ideas of Machine Learning
we’ve explored.

The idea is that you, as the reader, don't need to focus on the code itself—the
comments are where the reflections and insights are presented. If you know how to read



code, it adds another layer of fun to the experience, but it's not required. Each block of
code is annotated with comments that explain the key functions and decisions made,
both technically and conceptually.

In programming, it's standard practice to include comments throughout the code using
//, which tells the machine to ignore these lines during execution. These comments are
meant to document the logic of the code for the sake of clarity. In this project, I've
expanded this usual practice, pushing the comments beyond the technical
documentation of variables and functions, and instead embedding reflections on the
social, political, and cultural choices that underpin our discussions of Al and Machine
Learning in the course.

So, while you can explore the code itself, | encourage you to focus more on the
commentary, which serves as the actual essay. That said, feel free to experiment with
the code, as it’s fully functional and open source. You can access the rap battle via the
provided link and also check out the code repository on GitHub.

Here are the links:

Happy Coding and De-coding!

DataViz.js

// ABOUT THE DATASET

// The dataset consists of 74 key authors who have made significant
contributions to Artificial Intelligence (AI) and Machine Learning

(ML) .These authors were referenced during Module 1 of the CAS AI for
Creative Practices, focusing on the genealogy of AI. The data reveals the
intellectual profiles and geographical distribution of the authors,
highlighting important socio-technical aspects such as gender, location, and
the duration of their research careers. Visualizing this data allows us to
better understand the intellectual landscape that has shaped the field of
AT and ML.

// D3.Jjs LIBRARY

// This code uses D3.js, a powerful JavaScript library for producing
dynamic, interactive data visualizations in web browsers. D3.js (Data-Driven
Documents) was created in 2011 by Mike Bostock during his time at The New
York Times (NYC), where he focused on engaging audiences with data-driven
storytelling, and at Stanford, where his academic work deepened the
technical foundations of the library. D3.js is widely used for creating

complex, dynamic visualizations in web browsers. It is an open-source


https://cas-m1-authors-lina-lopes-projects.vercel.app/
https://docs.google.com/spreadsheets/d/1GrZpRGPTnwRBNhCDBusax9BpInPmfxkt6Y7HIGC_N-w/edit?gid=498870662#gid=498870662
https://github.com/linalopes/CAS-M1-authors
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// General settings for the chart

const margin = {top: 20, right: 30, bottom: 30, left: 100};

let width = parseInt(d3.select("#chart").style("width")) - margin.left -
margin.right;

let height = 600 - margin.top - margin.bottom;

const svg = d3.select("#chart")

.append("svg")

.attr("width", width + margin.left + margin.right)
.attr("height", height + margin.top + margin.bottom)
.append("g")

.attr("transform", “translate(${margin.left},${margin.top})’);

// Create Tooltips provide additional context about the data when a user

hovers over the chart elements.

const tooltip = d3.select("body")
.append("div")
.style("opacity", 0)
.attr("class", "tooltip")
.style("position", "absolute")
.style("background", "#£9£f9f9")
.style("padding", "8px")
.style("border", "lpx solid #d3d3d3")
.style("border-radius", "4px")

.style("pointer-events", "none"); // Prevents the tooltip from

interfering with user interactions



linalopes
Highlight

linalopes
Highlight

linalopes
Highlight


function resize() {
// Update width and height based on window size
width = parseInt(d3.select("#chart").style("width")) - margin.left -

margin.right;

// Update the SVG with the new width
d3.select("svg")
.attr("width", width + margin.left + margin.right);

// Update the X scales
x.range([0, width]);

// Update the axes

svg.select(".x-axis").call(d3.axisBottom(x).tickFormat(d3.format("d")));

// Update the circle positions
svg.selectAll("circle")
.attr("cx", d =%3E jitter(x(d.startYear), 10));


linalopes
Highlight

linalopes
Highlight


const googleSheetCSV =

"https://docs.google.com/spreadsheets/d/1GrZpRGPTnwRBNhCDBusax9BpInPmfxkt6Y7
HIGC N-w/pub?gid=498870662&single=true&output=csv";

// Global variables
let selectedAuthors = [];
let data = [];
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const x = d3.scalelLinear()

.domain([1800, 1910, 2025]) // Define custom breakpoints in the
timeline

.range([0, width * 0.1, width]); // Allocate only 10% of the width for
1800-1900, and the rest for 1900-2025

const y = d3.scaleBand()

.domain(["Oceania", "Asia", "Europe Continental", "Europe UK", "Canada',
"USA East", "USA West", "South America"])

.range([0, height])

.padding(1l);

// Add the axes

const xAxis = svg.append('g")
.attr("transform", “translate(0,${height})”)
.attr("class", "x-axis")
.call(d3.axisBottom(x).tickFormat(d3.format("d")));

const yAxis = svg.append("g")
.attr("class", "y-axis")
.call(d3.axisLeft(y));

// Function to capture selected authors and highlight them in the graph
function updateSelectedAuthors(authorl, author2) {
selectedAuthors = [authorl, author2];

if (typeof updateChart === 'function') {
updateChart();

function jitter(value, range) {
return value + (Math.random() - 0.5) * range; // Generates a random
offset within the given range
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function updateChart() {
const size = d3.scaleSqrt()
.domain([1l, d3.max(data, d => d.duration)])

.range([5, 401]);

const color = d3.scaleOrdinal()
.domain(["Male", "Female"])
.range(["var(--turquoise)", "var(--pink)"1]1);

// Update the bubbles
const circles = svg.selectAll("circle")
.data(data)
.join("circle")
.attr("cx", d => jitter(x(d.startYear), 20))
.attr("cy", d => jitter(y(d.location), 20))
.attr("r", d => size(d.duration))
.attr("£fill", d => color(d[ 'gender of the author']))
.attr("stroke", d => selectedAuthors.includes(d.author) ? "black" :

"lightgray")
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.attr("stroke-width", d => selectedAuthors.includes(d.author) ? 3 :

=
~

.style("opacity", 0.7)

.on("mouseover", function(event, d) {
d3.select(this).style("opacity", 1);
tooltip.transition().duration(200).style("opacity", 1);
tooltip.html(~%3Cstrong>${d.author}</strong><br>${d[ 'Key

Contribution']}<br>${d[ 'city-country']} )
.style("left", (event.pageX + 10) + "px")
.style("top", (event.pageY - 30) + "px");

I3

.on("mousemove", function(event) {
tooltip.style("left", (event.pageX + 10) + "px")

.style("top", (event.pageY - 30) + "px");

b

.on("mouseout", function(d) {
d3.select(this).style("opacity", 0.7);
tooltip.transition().duration(200).style("opacity", 0);

-~
N
<0
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d3.csv(googleSheetCSV).then(function(loadedData) {

data = loadedData;

data.forEach(function(d) {
d.duration =
d.startYear =

)

updateChart();

-~

)i

+d.duration;
+d[ 'years-of-research'].split('-")[0];

// Resize the chart when the window is resized

window.addEventListener("resize"

RapBattle.js

, resize);

// Function to load the CSV file and populate the dropdowns

let authorData = {};

function loadAuthors() {

const googleSpreadsheetUrl

'https://docs.google.com/spreadsheets/d/e/2PACX~
1vQgCdcwLemmOhO16KOVWabBRabgQoRwx10gIySOmxZWg O5dxYALM4JrZDu LUoulbRQS6137gC
smJc/pub?gid=498870662&single=true&output=csv';

fetch(googleSpreadsheetUrl)
.then(response =%3E {
if (!response.ok) {

throw new Error('Network response was not ok:

response.statusText);

}

'+

return response.text();

})
.then(data => {

const rows =
const authorlSelect

const author2Select

rows.forEach(row =>

const columns =

data.split('\n').slice(1l);

// Skip the header row

document.getElementById('authorl');

= document.getElementById('author2');

{
row.split(/, (?=(2:(2:[""1*"){2})*[""1*$)/);
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// Split row respecting commas inside quotes
const author = columns[0]?.trim(); // First column: Author

name
const notableWork = columns[1]?.trim(); // Second column:

Notable Work
const miniBio = columns[9]?.trim(); // Tenth column: Mini

if (author) {
// Store the data in a dictionary
authorData[author] = {
notableWork: notableWork || "No notable work

available",
miniBio: miniBio || "No bio available"

// Add options to both select elements

let optionl = document.createElement('option');
optionl.text = author;

optionl.value = author;
authorlSelect.add(optionl);

let option2 = document.createElement('option');
option2.text = author;

option2.value = author;
author2Select.add(option2);

})i
})
.catch(error => {
console.error('Error loading authors:', error);
const resultDiv = document.getElementById('rapBattleResult');
resultDiv.innerHTML = ~
$3Cp style="color: red;">
Failed to load authors data. Please check your internet
connection or try again later.
</p>
<button onclick="loadAuthors()">Retry Loading
Authors</button>

4

)

}
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function updateAuthorInfo() {

const authorl = document.getElementById('authorl').value;
const author2 = document.getElementById('author2').value;

const authorlBioElement document.getElementById( 'authorl-bio');

const author2BioElement document.getElementById( 'author2-bio');

const authorlInfoTitle document.querySelector( '#authorl-info h3');

const author2InfoTitle = document.querySelector('#author2-info h3');

// Update the bio of Author 1
if (authorl && authorData[authorl]) {
const authorlBio = authorData[authorl].miniBio || "No bio
available.";
authorlBioElement.textContent = authorlBio;
} else {

authorlBioElement.textContent = "Select an author to see their

// Update the bio of Author 2
if (author2 && authorData[author2]) {
const author2Bio = authorData[author2].miniBio || "No bio

available.";

author2BioElement.textContent
} else {
author2BioElement.textContent

author2Bio;

"Select an author to see their

// Atualiza o grafico de bolhas com os autores selecionados
if (typeof updateSelectedAuthors === 'function') {
updateSelectedAuthors(authorl, author2); //Function that updates
the bubble chart
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} else {
console.error("Function updateSelectedAuthors is not defined");

-

// Debounce function to avoid calling the function too many times in quick
succession
function debounce(func, wait) {
let timeout;
return function( ...args) {
clearTimeout (timeout);
timeout = setTimeout(() => func.apply(this, args), wait);

}:

-~

// Update author info with a debounce to optimize performance
const updateAuthorInfoDebounced = debounce(updateAuthorInfo, 300);

// Add event listener to update bios when an author is selected with
debounce
document.getElementById('authorl').addEventListener('change’',
updateAuthorInfoDebounced) ;
document.getElementById('author2').addEventListener( 'change’',
updateAuthorInfoDebounced) ;

function startRapBattle() {
const authorl = document.getElementById('authorl').value;

const author2 = document.getElementById('author2').value;
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const resultDiv = document.getElementById('rapBattleResult');

// Clear previous error messages

resultDiv.innerHTML = g

// Input validation

if (lauthorl || !author2) {
resultDiv.innerHTML = '<p style="color: red;">Please select both

authors before starting the battle.</p>';

// Add focus to the first empty field

if (!authorl) {
document.getElementById('authorl').focus();

} else if (!author2) {
document.getElementById('author2').focus();

return; // Stop the function from proceeding further

// Show loading indicator
resultDiv.innerHTML = '<p>Loading battle...</p>';

const authorlData authorData[authorl];

const author2Data authorData[author2];

// Construct the prompt for OpenAIl
const prompt = °

Imagine ${authorl} and ${author2} are having a rap battle.

The battle should have four parts:

1. ${authorl} starts by boasting about their work
"${authorlData.notableWork}" and criticizing ${author2}'s work
"${author2Data.notableWork}".

2. ${author2} responds by boasting about their work
"${author2Data.notableWork}" and criticizing ${authorl}'s work
"${authorlData.notableWork}".

3. ${authorl} replies with another verse, making references to other
works.

4. Finally, ${author2} concludes the battle with a last verse.

Each part should be clearly labeled with the author's name before

their verse.

~

4
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fetch('/api/openai’', {
method: 'POST',
headers: {
'"Content-Type': 'application/json',
b
body: JSON.stringify({ prompt: prompt })
b
.then(response => response.json())
.then(data => {
if (data.choices && data.choices.length > 0) {
let battleText = data.choices[0].message.content;

// Format the response text
battleText = battleText.replace(/\*\*(.*2)\*\*/g,
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'<strong>$1</strong>"');

battleText = battleText. (/\n/g, '<br>'");
resultDiv. = “<h3>${authorl} vs. ${author2}</h3>
<p>${battleText}</p>";
} else {
resultDiv. = 'The AI did not return a valid response.

Please try again later.';
}
})

.catch(error => {

('Error:', error);
resultDiv. = 'An error occurred. Please try again
later.';
})i
}
document. ('authorl'). ('change',
updateAuthorInfo);
document. ('author2'). ('change',
updateAuthorInfo);
document. ('battleButton'). ('click',
startRapBattle);
window. = function() {
()7
OF;
}i
Conclusion

This essay, structured through comments embedded within the code, serves as both a
technical and reflective exploration of the themes surrounding Al, Machine Learning,
and data visualization. By interweaving code and commentary, | aimed to engage in the
metalinguistic practice described by Bridle (2018), where technological literacy requires
not only using tools but critically reflecting on how they shape our understanding of the
world.

The choices | made in visualizing the dataset — such as rescaling the timeline and using
bubbles — are deliberate and highlight the inherent biases in both data representation
and interpretation. These decisions emphasize that neither data nor the tools we use to
visualize it are neutral. As Steyerl (2023) and Schuman (2023) have pointed out,



technology is deeply embedded in social and cultural contexts, and these biases are
reflected in the outputs of systems like OpenAl’s API or D3.js.

By employing tools like D3.js, SVG, and the OpenAl API, I've not only created a functional
data visualization but also explored how these tools themselves carry embedded
assumptions and limitations.

Ultimately, this essay invites the reader to reflect not only on the data itself but also on
the ways we process, visualize, and interpret it. In doing so, it underscores the
importance of questioning the biases within the tools we rely on, whether they are used
for data visualization or Al generation.

As both humans and machines learn from data, the lingering question remains: who is
teaching whom — and how?

References

Bridle, James. New Dark Age: Technology and the End of the Future. Verso Books, 2018.
Simon, Herbert A. Models of Bounded Rationality. MIT Press, 1982.

Steyerl, Hito. "Mean Images." New Left Review, no. 140, July-August 2023.

Schuman, Lucy. "The Uncontroversial ‘Thingness’ of Al." Big Data & Society, 2023,
doi:10.1177/20539517231206794.

Mitchell, Melanie. "Why Al is Harder Than We Think." Communications of the ACM, vol.
64, no. 8, 2021, pp. 68-74.
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D3.js: Data-Driven Documents
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Scalable Vector Graphics (SVG) - W3C
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Google Spreadsheet API

Accessed: September 12, 2024
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