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A F T E R  3 0 0  Y E A R S
I S  P R I N T I N G  P R E S S  S T I L L  T H E  
B E S T  M E D I U M ?

• Code, data too complex 

(published separately) 

• Experiment details scant 

• Results unactionable, hard to 

reproduce, reuse 

• Papers not updatable 

• Slow, limited impact tracking 

• Publication bias

F O R  M A C H I N E  L E A R N I N G ?



N E T W O R K E D  S C I E N C E

Polymaths: Mathematicians solved 
centuries-old problems within weeks 
by collaborating openly online

SDSS: Thousands of astronomical 
papers published on organised, online 
data from a single telescope

Galaxy Zoo: Amateur astronomers 
make new discoveries by looking 
through thousands of images



Why? Designed serendipity
Broadcasting data fosters spontaneous, 
unexpected discoveries
What’s hard for one scientist 
is easy for another: connect minds

How? Remove friction
Organized body of compatible 
scientific data (and tools) online
Micro-contributions: seconds, not days 
Easy, organised communication
Track who did what, give credit



F R I C T I O N - L E S S  E N V I R O N M E N T  F O R  
M A C H I N E  L E A R N I N G  R E S E A R C H

Organized: Experiments connected to data, code, people. Reproducible.
Easy to use:  Automated download/upload within your ML environment
Micro-contributions: Upload single dataset, algorithm, experiment
Easy communication: Online discussions per dataset, algorithm, experiment
Reputation:  Auto-tracking of downloads, reuse, likes. 
Real time:  Share and reuse instantly,  openly or in circles of trusted people

OpenML





Data from 
various sources 
analysed and 

organised online 
for easy access

Scientists broadcast data by uploading or linking from existing repos. 
OpenML will automatically check and analyze the data, compute 

characteristics, annotate, version and index it for easy search



• Search on 
keywords or 
properties 

• Wiki-like 
descriptions 

• Analysis and 
visualisation of 
features 

• Auto-calculation of 
large range of 
meta-features



Scientific tasks 
that can be 

interpreted by 
tools and solved 
collaboratively

Tasks: containers with all data, goals, procedures.  
Machine-readable: tools can automatically download data, use 

correct procedures, and upload results.  
Creates realtime, collaborative data mining challenges.



• Example: Classification 
on click prediction 
dataset, using 10-fold 
CV and AUC 

• People submit results 
(e.g. predictions) 

• Server-side evaluation 
(many measures) 

• All results organized 
online, per algorithm, 
parameter setting 

• Online visualizations: 
every dot is a run 
plotted by score



• Leaderboards visualize progress over time: who delivered breakthroughs 
when, who built on top of previous solutions  

• Collaborative: all code and data available, learn from others, form teams 

• Real-time: who submits first gets credit, others can improve immediately



Machine learning  
flows (code) that can 

solve tasks and 
report results.

Flows: wrappers that read tasks, return required results.  
Scientists upload code or link from existing repositories/libraries. 
Tool integrations allow automated data download, flow upload 

and experiment logging and sharing.



• WEKA/MOA plugins: 
automatically load tasks, 
export results

REST API + Java, R, Python APIs

• RapidMiner plugin: new operators to load 
tasks, export results and subworkflow

• R/Python interfaces: functions 
to down/upload data, code, 
results in few lines of code



• All results obtained with same flow organised online 

• Results linked to data sets, parameter settings -> trends/comparisons 

• Visualisations (dots are models, ranked by score, colored by parameters)



Experiments  
auto-uploaded, 

linked to data, flows 
and authors, and 
organised for easy 

reuse

Runs uploaded by flows, contain fully reproducible results 
for all tasks. OpenML evaluates and organizes all results 

online for discovery, comparison and reuse



• Detailed run info 

• Author, data, flow, 
parameter settings, 
result files, … 

• Evaluation details 
(e.g., results per 
sample)



OpenML Community

Jan-Jun 2015

Used all over the world (and still in beta)
Great open source community of GitHub
450+ active users, many more passive ones
1000s of datasets, flows, 450000+ runs
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You? Please join us :)
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Projects (e-papers) 
- Online counterpart of a paper, linkable
- Merge data, code, experiments (new or old)
- Public or shared within circle

Circles 
Create collaborations with trusted researchers
Share results within team prior to publication

Altmetrics 
- Measure real impact of your work 
- Reuse, downloads, likes of data, code, projects,…
- Online reputation (more sharing)

Things we’re working on



Algorithm selection, hyperparameter tuning 
- Upload dataset, system recommends techniques
- Model-based optimisation techniques
- Continuous improvement (learns from past)

Distributed computing  
- Create jobs online, run anywhere you want
- Locally, clusters, clouds

Things we’re working on (please join)



Things we’re working on (please join)

Algorithm/code connections 
- Improved API’s (R,Java,Python,CLI,…)
- Your favourite tool integrated

Data repository connections 
- Wonderful open data repo’s (e.g. rOpenSci)
- More data formats, data set analysis

Statistical analysis 
- Proper significance testing in comparisons
- Recommend evaluation techniques (e.g. CV)
Online task creation 
- Definition of scientific tasks
- Freeform tasks or server-side support

p


