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NETWORKED SCIENCE

Polymaths: Mathematicians solved
centuries-old problems within weeks
by collaborating openly online
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papers published on organised, online
data from a single telescope
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Why! Designed serendipity,,

Broadcasting data fosters spontaneous,
unexpected discoveries .
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FRICTION-LESS ENVIRONMENT FOR
MACHINE LEARNING RESEARCH

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



Search

beta

OpenML
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Exploring machine learning better, together

1345 4830
tasks

data sets

Find or add data to Download or create Find or add data analysis Upload and explore all
analyse scientific tasks flows results online.



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
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deSCI’I ptl Oons 1985 Auto Imports Database

This data set consists of three types of entities: (a) the specification of an auto in terms of various
characteristics, (b) its assigned insurance risk rating, (c) its normalized losses in use as compared to other cars.
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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

Order runs by score: AREA UNDER ROC CURVE v

340 Runs

Evaluations per flow (multiple parameter settings)

wery point is a run, click for details



Timeline
€) Details

Overview

All runs
Flow: weka.BayesNet_HillClimber(2) Contributions over time

Results Area under roc curve: 0.696909 every point is a run, click for details
Training time (seconds): 13.788698

Uploader. Ky-Anh Tran

Leaderboard Click for more info
Discuss ).7 $ of 1
-
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Perry van Wesel Jose Melo Daan Peters
Tom Becht Kevin Jacobs Koen Engelen Olav Bunte Stephan Qostveen Roy van den Hurk
Sylwester Kogowski Ky-Anh Tran Edgar Salas Thomas Tiel Groenestege Jorn Engelbart
Mathijs van Liemt Henry He Richie Brondenstein Hugo Spee Stanley Clark
Christoforos Boukouvalas Rogier Beckers Stefan Majoor

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.



REST APl + Java, R, Python APIs

WEKA/MOA plugins:
automatically load tasks,
export results

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

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

from openml.apiconnector import APIConnector

from sklearn import preprocessing, ensemble

connector = APIConnector(username=username, password=passw
dataset = connector.download dataset(31)

X, y, categorical = dataset.get pandas()

enc = preprocessing.OneHotEncoder (categorical features=cat
X = enc.transform(X).todense()

clf = ensemble.RandomForestClassifier()

clf.fit(X, vy)

library(OpenML); library(mlr)
authenticateUser (username

task = getOMLTask(task.id

lrn = makeLearner("classif.randomFores
run.mlr runTaskMlr (task, 1lrn)

run.id = uploadOMLRun(run.mlr) R
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Data

Tasks

Flows

Runs

Task Types

Measures

People

Guide

Discussions

Blog

Details

Overview

Download flow

SUPERVISED CLASSIFICATION

solar-friare

mushroom

penaigits
nursery
Kr-vs-kp

segment
optdigits

page~DIOCKS

dermatology

tic-tac-toe

breast-w
mfeat-factors

mfeat-pixe

anneal.ORIG

onosphere
soybean

splice

shuttle-landing-contro

w

PREDICTIVE ACCURACY

Task data: mfeat-pixel

Parameter:

<

<@

Predictive accuracy: 0.741
Parameter weka.RandomForest(1) I: 3

<«

All results obtained with same flow organised online

m + 3

*

o

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

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




Experiments
auto-uploaded,
inked to data, flows
and authors, and
organised for easy

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



Run o] M + ii;)

Detailed run info Run 84087

JSON XML
Auth @) rl d ata , 'ﬂ OWI Task 7293 (Supervised Classification) Click_prediction_small Ky-Anh Tran
parameter settings,
result files, ... Flow
Evaluation details
weka.Bagging_BayesNet_K2(1) Leo Breiman (1996). Bagging predictors. Machir
(e.g., results per
weka.Bagging_BayesNet_K2(1)_P 100
sample)
weka.Bagging_BayesNet_K2(1)_S 1
weka.Bagging_BayesNet_K2(1)_num-slots 8
Result files
Area under ROC curve
Description 0.7007 00023
XML file describing the run, including user-defined evaluation measures.
Per class
Model readable
0 1

A human-readable description of the model that was built.

Model serialized

A serialized description of the model that can be read by the tool that generated it. Cross-validation details (10-fold Crossvalidation)

Predictions

ARFF file with instance-level predictions generated by the model. 0.696 0.697 0.698 0.699 0.7 ) 0.70
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OpenML Community

Used all over the world (and still in beta)
Great open source community of GrtHub

450+ active users, many more passive ones
|000s of datasets, flows, 450000+ runs

. 1,233
Jan-Jun 2015
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[ hings we're working on

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

Projects (e-papers)

- Online counterpart of a paper, linkable

- Merge data, code, experiments (new or old)
- Public or shared within circle

Altmetrics

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




ThlﬂgS We’l”e WOI”kIﬂg On (please join)

Distributed computing

- Create jobs onling, run anywhere you want
- Locally, clusters, clouds

&

Algorithm selection, hyperparameter tuning
- Upload dataset, system recommends technigues
- Model-based optimisation techniques

- Continuous iImprovement (learns from past)




ThlﬂgS We’l”e WOI”kIﬂg OnN (please join)

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

(> .. Algorithm/code connections
¢® Improved APIl's (R Java,Python,CLI,...)
— - Your favourite tool integrated

P Statistical analysis
- Proper significance testing in comparisons
- Recommend evaluation technigues (e.g. CV)

Online task creation
- Definrtion of scientific tasks
- Freeform tasks or server-side support




