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What is the problem   How can we solve it?   What else?   

Replicability refers to coming to similar conclusions based on an 
independent experiment.

Reproducibility refers to achieving exactly the same results (e.g. 
tables, figures) as reported in the paper by using the same source 
code and data.

Replicability & reproducibility are essential for scientific work.

Reproducibility - a big problem?



What is the problem   How can we solve it?   What else?   Reproducibility - a big problem?

Ran several studies that showed
● geoscientific papers  
 rarely contain materials
● even with available materials, 

reproduction not always possible
● reproducibility requires 

extensive effort
● output often different from the

results in the paper
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What is the problem   How can we solve it?   What else?   

First phase:
● Two-year project, 3 RAs, came to an end recently 
● follow-up proposal o2r2 accepted
● Collaboration between ULB, ifgi, and publishers
 
Goals:
● Identify key barriers to working reproducibly
● Design and evaluate ways to overcome these barriers
● Develop approach to reap the benefits of reproducible research
● Implement platform that realises approach and test it 

o2r project



What is the problem   How can we solve it?   What else?   

● Provide way to easily publish data, analysis, and paper together
● Integrate this with existing publication procedures
● Investigate potential incentives for publishing reproducibly

Core concept: Executable Research Compendium (ERC)

● Replaces traditional paper/article and includes all relevant info
● Paves the way for new possibilities that empower authors and 

readers

o2r project - basic ideas
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Data:
- Ideally as raw data
- Included as a file
- Open access 
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Data:
- Ideally as raw data
- Included as a file
- Open access 

Software:
- Code scripts
- Open source
- One-click reproduce
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Data:
- Ideally as raw data
- Included as a file
- Open access 

Documentation:
- Article
- Instructions
- Metadata

Software:
- Code scripts
- Open source
- One-click reproduce
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What is the problem   How can we solve it?   What else?   Executable Research Compendia (ERC)

Data:
- Ideally as raw data
- Included as a file
- Open access 

Documentation:
- Article
- Instructions
- Metadata

UI bindings:
- Linking components
- Integrate UI 

widgets
- No programming
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Software:
- Code scripts
- Open source
- One-click reproduce

http://www.dlib.org/dlib/january17/nuest/01nuest.html


What is the problem   How can we solve it?   What else?   Extended workflow for readers
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What is the problem   How can we solve it?   What else?   Bindings

Bindings connect those parts of the R script and data subsets 
that were used to compute a specific computational result 
reported in a scientific paper.
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Bindings connect those parts of the R script and data subsets 
that were used to compute a specific computational result 
reported in a scientific paper.
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What is the problem   How can we solve it?   What else?   Bindings

Bindings connect those parts of the R script and data subsets 
that were used to compute a specific computational result 
reported in a scientific paper.
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What is the problem   How can we solve it?   What else?   

ERCs offer
● one-click reproduce 
● open everything
● new opportunities for re-use
● new interaction possibilities

But:
● How to integrate ERCs in existing scientific processes?

Therefore: Need to think further than “just” defining and 
implementing ERCs

ERCs vs. current practice (PDFs) 
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K

on
ko

l e
t a

l. 
(2

01
7)

: O
pe

ni
ng

 th
e 

pu
bl

ic
at

io
n 

pr
oc

es
s 

w
ith

 e
xe

cu
ta

bl
e 

re
se

ar
ch

 c
om

pe
nd

ia
. h

ttp
://

w
w

w
.d

lib
.o

rg
/d

lib
/ja

nu
ar

y1
7/

nu
es

t/0
1n

ue
st

.h
tm

l 

http://www.dlib.org/dlib/january17/nuest/01nuest.html


Second phase:
● 2.5-year project, 2 RAs
● Collaboration between ULB, ifgi and publishers
Goal 1
● Pilot applications

○ collaboration with journals
○ implementation of UI and the repro. services
○ Self-hosted pilot

■ Open journal system plugin
■ Host OJS instance
■ ERC @ education



Goal 2
● Eliminate barriers

○ creating bindings
○ robust UI
○ Update specification and documentation

Goal 3
● Evaluation

○ technology: stress tests, monitoring
○ user study about the understanding of ERCs 
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