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How big is 40 exabytes?

Genomics projects will generate 40 exabytes of data in the next decade.

100,000,000 GB of data
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The Carbon footprint of
bioinformatics

Results were compared with distances travelled by car (km) and carbon
sequestered by trees (Grealey et al., 2022)

Carbon Footprint of Bioinformatics Tasks
(Proportional Scale with Breaks)
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Energy efficient ranks
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C and Rust consume up to r0% less energy (Green software foundation)



Rust is for systems engineers’
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But should | learn Rust - is it even for data science?



(c) Ada

(v) Java

(c) Pascal
(c) Chapel
(v) Lisp

(c) Ocaml
(c) Fortran
(c) Swift
(c) Haskell
(v) C#

(c) Go

(i) Dart

(v) F#

(c) Chapel
(c) Go
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(c) Ocaml
(v) C#

(v) Lisp

(c) Haskell
(c) Swift
(c) Fortran
(v) F#

(i) JavaScript

The data that convinced me

ortran
(c) C++
Ada

(c) Haskell
(i) PHP
(c) Swift

| (i) Python

(c) Ocaml
(v) C#

(i) Hack
(v) Racket

(i) JavaScript (i) Dart . (i) Ruby

(v) Racket (v) Racket . (c) Chapel

(i) TypeScript (i) Hack . (v) F#

(i) Hack (i) PHP (i) JavaScript
(i) PHP (v) Erlang (i) TypeScript
(v) Erlang (i) Jruby va

(i) Lua (i) TypeScript

(1) Jruby i) Rub

(i) Per 6575
I (i) Python (i) Python 71.90
i) Perl 79 58

Pereira et al., 2017



Starting microBioRust

| had some code mounting up locally and | thought it could be useful to others

microBioRust - to help bioinformaticians carry out their data analysis with
speed, security & simplicity

microbial genomics has different requirements
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'S it useful?

Benchmark: Conversion Time (Seconds)
Comparing microBioRust and Biopython performance as a mean of 10 runs

Lang . Biopython . microBioRust . microbiorust_py
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A joint Rust + Python strategy

Python Interop

fn main() —-> Result<(), anyhow::Error> {
let records = genbank!(&args.filename);
for record in records.iter() {
for k in record.cds.attributes.keys() {
if let Some(seq) = record.seq_features.get_sequence_faal(k) {
printin! (">{}|{}X\n{}", &record.id, &k, seq);

from microbiorust import gbk
result = gbk_to_faa("Ecoli.gbk")



Speed
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8-minute stride

You'd finish your 4-hour bioinformatics
pipeline in a 30-minute coffee break

#microBioRust



Guidelines Al Ecosystem Pathways

News & Events

OSAI: Open & Sustainable Artificial Intelligence

Guidelines for Developing Al that is

Transparent, Sustainable, and Socially Responsible

The Three Pillars of Open & Sustainable Al

Zo

Improving
Reusability

Adopting standardised metadata and
using shared registries makes Al models
and datasets easier for the community to
find, adapt, and build upon, accelerating
the pace of innovation.

I

Increasing
Reproducibility

Transparently disclosing all methods and
providing portable code in reproducible
environments allows others to accurately
verify Al findings and helps build a more
robust scientific foundation.

&

Advancing
Sustainability

Implementing efficient Green Al
techniques and reporting computational
usage helps reduce the carbon footprint
of research, combating environmentally

unsustainable Al practices and promoting
responsible resource use.




Our Code, Our Climate

microBioRust aims:
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Fast Performance

Blazing-fast and optimized
performance

&

Memory efficient and
secure

https://github.com/microBioRust

-

Sustainable

Eco-friendly & easy-to-use
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