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Motivation

• Four years ago we knew very little about
– How ontologists go about authoring

– Typical authoring workflows

– The effectiveness of current tool support

• WhatIf Project set out to start fill in the blanks

– Among others: Wang et al 2015, Walk et al 2015, Horridge et al 

2013, and more
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– How ontologists go about authoring

– Typical authoring workflows

– The effectiveness of current tool support

• WhatIf Project set out to start fill in the blanks

– Among others: Wang et al 2015, Walk et al 2015, Horridge et al 

2013, Zhang et al 2015, and more
1. Define a class

2. Run the reasoner

3. Check the inferred hierarchy



Some recap...

• Interview study with ontologists (UKON 2014)

– Problems and strategies for sense-making, exploration, 

search, building, debugging and evaluation

Vigo, Jay and Stevens (2014) Design insights for the next wave ontology authoring tools. Proc. of CHI 2014

Vigo, Bail, Jay and Stevens (2014) Overcoming the pitfalls of ontology authoring: strategies and implications for tool 

design. Int. J. of Human-Computer Studies

• User study in the lab (UKON 2015)

– Identification of authoring workflows for exploration, editing 

and reasoning

Vigo, Jay and Stevens (2015) Constructing Conceptual Knowledge Artefacts: Activity Patterns in the Ontology 

Authoring Process. Proc. of CHI 2015

• Implications for tool design



External validity of lab study at risk

Lab study

• Tasks were predefined

• Toy ontology given

• Controlled environment with 
lab apparatus

• No time limit but under 
pressure

• 16 users

• 30-75 min.

• Protégé4US + eye tracker

• Data driven analysis of event 
and gaze data

Remote study

• Their own tasks

• Their own ontologies

• On their own working 
environment

• No time constraints

• 7 users

• 1 day-1 month

• Protégé4US

• Data driven analysis of 
event data



Analysis: identifying workflows from log data

1. Collect raw event data

2. Clean data

3. Merge same consecutive events: 
HierarchyExpanded, HierarchyExpanded M_HierarchyExpanded

4. Workflow mining through N-gram analysis

5. Workflow sequence mining
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• 9K events (lab) vs 30K (remote) – not including mouse 
hovering events

• Similar distribution, same most frequent events

• More variety in the remote setting
– More undo events: back, undo, delete

– More search

– More Individuals and annotations
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Results: identified workflows I

• Load an ontology & explore, what’s new?

– Saving before loading an ontology

– Multiple ontology loading

– Running the reasoner right after loading ontologies

save
load 

ontology

run 

reasoner

expand 

hierarchy

expand 

inferred

hierarchy



Results: identified workflows II
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• Search & modify entity

• Heavy editing  
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Results: identified workflows III
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Results: how workflows link to each other
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Evidence-based development

• Horridge et al 2013

• Key insight @WhatIf: Understanding the 
consequences of modelling actions critical

– Denaux et al 2011

– Interview Study

– Lab and Remote study



Evidence-based development

• Horridge et al 2013

• Key insight @WhatIf: Understanding the 
consequences of modelling actions critical

– Denaux et al 2011

– Interview Study

– Lab and Remote study



Conclusions

• The remote study 
– Corroborates the lab findings

– Extends our findings

• We make contributions to
– Knowledge: 

• We know more about how ontologists go about authoring ontologies

• User stories/ontologists personas: we can identify and profile the type of 
ontologists.

– Evidence-based SE: 
• Inference Inspector 

• Diff-tool based on ECCO, Goncalves et al 2012  

• Next
– Evaluating Inference Inspector

– Exploration of new axis of analysis: Task difficulty estimation using 
pupillometry

– Cross-comparing data from more than 6 independent studies



The Workflows of Ontology Authoring:

Controlled vs. Naturalistic Settings

Markel Vigo, Nicolas Matentzoglu, Caroline Jay, Robert Stevens

School of Computer Science

University of Manchester

Questions?


