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Mastodon user behaviour

1 2 3

What’s  Mastodon and WTF 
is a decentralized social 

networking platform?

Distributed data collection and 
processing with Apache Kafka 

and Kafka connect

Data analysis 
with DuckDB 
and Seaborn

Mastodon Approach Data Analysis

What are we talking about today?
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Mastodon
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Mastodon
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Mastodon is a decentralized social 
networking platform. 

● Users are members of a specific 
Mastodon instance

● Servers are capable of joining 
other servers to form a federated 
social network. 

Photo by Battenhall on Unsplash

Great for 
independent 
communities

Difficult to 
get global 
themes

https://unsplash.com/@battenhall?utm_source=medium&utm_medium=referral
https://unsplash.com/?utm_source=medium&utm_medium=referral
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Mastodon is a galaxy of 
decentralized and 
independent networks 
called instances …

Each one with its own 
website, rules and 
community.

https://mastodon.help/ 

https://mastodon.help/
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Wikipedia 

Timeline

https://upload.wikimedia.org/wikipedia/commons/e/e2/Mastodon_timelines.png
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Data collection
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Image by Pexels from Pixabay

https://pixabay.com/users/pexels-2286921/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1842261
https://pixabay.com//?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1842261
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Architecture 
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mastodon.social

hachyderm.io

universeodon.com

Data collection
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Mastodon Listener
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 mastodonlisten.py 

Kafka producer

AVRO serializer 

Listener

Servers

https://github.com/saubury/mastodon-stream/blob/main/mastodonlisten.py
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Streaming - Kafka
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Kafka - CCC

https://docs.google.com/file/d/1eI6kNhRzYaxHXpMV1caEAwEZrOj_KvMG/preview
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Authenticating
Mastodon.py
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You generally don't need your 
application to be authorized to listen to 
a mastodon feed.

The docs recommend to not authenticate

https://mastodonpy.readthedocs.io/en/stable/01_general.html
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Data storage

15Image by Pexels from Pixabay

https://pixabay.com/users/pexels-2286921/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1850170
https://pixabay.com//?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1850170
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Data storage
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Store to s3
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Kafka to s3
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Kafka connect / s3 sink

Connector name

S3 sink class

Kafka topic

S3 bucket details

Write as parquet



🐘 data-folks.masto.host/@saubury 19

Many producers: 
frequent, small payloads

Scaled connect consumer: 
batched payloads
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DuckDB

20Image by Pexels from Pixabay

https://pixabay.com/users/pexels-2286921/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1867066
https://pixabay.com//?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1867066
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Parquet in DuckDB
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Why DuckDB
DuckDB is free / open-source
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RDBMS / SQL / OLAP - Extensive SQL 
with a large function library, window 
functions etc. ACID transactional

No external dependencies - compiled 
into two files, embedded within a host 
process. DuckDB uses PostgreSQL's SQL 
parser, Google’s RE2 regular expression 
engine and SQLite's shell

Process foreign data without copying, 
run queries directly on Pandas data, 
Python and R, APIs for Java, C, C++

Extensions - Httpfs, s3, parquet, json, 
FTS, geospatial

https://duckdb.org/why_duckdb.html 

https://duckdb.org/why_duckdb.html
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Parquet in DuckDB
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./duckdb

INSTALL httpfs;
LOAD httpfs;

set s3_access_key_id='XXxxXXxx';
set s3_secret_access_key='XXxxXXxxXXxxXXxxXXxxXXxx';
set s3_region='us-east-1';

select *
from 
read_parquet('s3://mastodon/mastodon-topic/partition=0/*');

DuckDB SQL
CLI / macOS

Start DuckDB

Install extensions

Set s3 endpoint

Select parquet
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create table mastodon_toot 
as
select m_id, created_at, app, url, username, mastodon_text
from read_parquet('s3://mastodon-topic/partition=0/*');

DuckDB SQL

SQL

1.6 million
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Data Analysis
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Photo by Isaac Smith on Unsplash

https://unsplash.com/@isaacmsmith?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/6EnTPvPPL6I?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Daily Mastodon Usage
select strftime(created_tz, '%Y/%m/%d %a') 
, count(*) as "Num toots"
, count(distinct(username)) as "Num users"
, count(distinct(from_instance)) as "Num urls"
, mode(case when bot='False' then username end) 
, mode(case when bot='True' then username end) 
, mode(base_url) as "Most freq host"
from mastodon_toot
group by 1 order by 1; SQL / Notebook

200,000 toots a day 
from 50,000 users, 
4,000 servers

mastodon.social was the 
most popular host

News organisations are 
the biggest generator of 
content 
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Mastodon App Landscape
%%sql
mastodon_app_df << 
    select *
    from mastodon_toot
    where app is not null 
    and app <> ''
    and bot='False';

sns.countplot(data=mastodon_app_df, y="app")

SQL / Notebook

Mastodon application 
landscape is rapidly 
changing

Web usage is the 
preferred client, with 
mobile apps like Ivory, 
Moa, Tusky, and the 
Mastodon app

Generally, the app 
attribute does not 
federate
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Toot Length by Language Usage
%%sql
mastodon_lang_df << 
    select *
    from mastodon_toot
    where language not in ('unknown');

sns.boxplot(data=mastodon_lang_df, 
x="characters", y="language_name", orient="h")

SQL / Notebook

Chinese, Japanese, and 
Korean toots are shorter 
than English

Galicia and Finish 
messages are longer

Perhaps logographic 
languages (like 
Mandarin) convey more 
with fewer characters?
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Longest toot …
%%sql
with cte as
(
    select username
    , mastodon_text
    , len(mastodon_text) as len_toot
    , max(len(mastodon_text)) over () as max_len_toot
    from mastodon_toot
)
select username, mastodon_text
from cte 
where len_toot = max_len_toot;

SQL / Notebook

68,991 characters Marsey the Cat
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Surprising 
statistics

Quick statistics from the data 
collected over ten days 
(February 3 to February 12)

31

1,622,149 Mastodon toots seen 

142,877 unique Mastodon users 

8,309 unique Mastodon instances, 131 languages 
seen 

Shortest toot is 0 characters, average toot length is 
151 characters, and longest toot is 68,991 characters

All toots 245,245,677 characters (over 1.6 million 
toots) in DuckDB’s memory only 745.5MB 

Time it takes to calculate the above statistics in a 
single SQL query is 0.7 seconds
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Surprising discoveries
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Kafka - great for scale & 
resilience

Kafka ecosystem - 
flexible data distribution

DuckDB - super flexible 
tool for EDA The internet is 

[ fun | weird ] 

Not so-
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Thanks /
questions?
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@SimonAubury

data-folks.masto.host/@saubury

✍ Medium Blog 

🛠 Code 

Slides

🔗 DataEngBytes 2023  

https://data-folks.masto.host/@saubury
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https://dataengconf.com.au/

