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Context

2

CAD

Web-based collaboration

Space planning

How to leverage client resources to enhance the collaboration?
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Related works

3

3D Modeling Environment Communication architecture

History, traceability, expertise
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Related works

3

3D Modeling Environment
clara.io 

[Houston et al., 2013]

OnShape

Browser-based techno.

Communication architecture

History, traceability, expertise

Data representation

ChainVoxel 
[Imae et al. 2016]
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Related works

3

3D Modeling Environment
clara.io 

[Houston et al., 2013]

OnShape

Browser-based techno.

Communication architecture

RADE 

[Koskela et al., 2013]

Scalability

3DEvent [Desprat et al., 2016]

History, traceability, expertise

Robustness

WebRTC [Bergkvist et al.,2012]

Data representation

ChainVoxel 
[Imae et al. 2016]
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Related works

3

3D Modeling Environment
clara.io 

[Houston et al., 2013]

OnShape

Browser-based techno.

Communication architecture

RADE 

[Koskela et al., 2013]

Scalability

3DEvent [Desprat et al., 2016]

History, traceability, expertise

Event-sourcing  
[Fowler, 2005]Conflict detection 


[Bang et al., 2014]

Robustness

Distributed system

WebRTC [Bergkvist et al.,2012]

Domain Driven Design

Data representation

ChainVoxel 
[Imae et al. 2016]

[Vaughn, 2013]
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Related works

3

3D Modeling Environment

Browser-based techno.

Communication architecture

Scalability

History, traceability, expertise

3DEvent

Robustness

Distributed systemDomain Driven Design

Data representation
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Communication Architecture

4

Network creation
WebSocket + WebRTC



Doctoral	Symposium@DEBS2017	-	DESPRAT,	CAUDESAYGUES,	LUGA,	JESSEL		
Loosely	Coupled	Approach	for	Web-Based	Collaborative	3D	Design	

Event sourced components

5
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Event sourced components

5

Two node types :
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Event sourced components

5

Active Node

Two node types :
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Event sourced components

5

Active Node
Produce 
Consume 
Process 

Write

Two node types :
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Event sourced components

5

Active Node Passive Node
Produce 
Consume 
Process 

Write

Two node types :
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Event sourced components

5

Active Node Passive Node
Produce 
Consume 
Process 

Write

Produce 
Consume 
Process 

Write

Two node types :
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Active Node and CQRS (Command Query Responsability Segregation)

6
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Active Node and CQRS (Command Query Responsability Segregation)
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Event distribution

7

Cluster
Synchronize Local Replicas 

Conflict Resolution
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How does the distribution works?

• Push-based updates 

• Check of the version number (current vs expected) 

• Replicate locally 

• PS: Event Log in the database is the authoritative source of data.

8
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Experimental setup
• 6 groups of 2 or 3 participants 

• Real network conditions  

• Cooperative task assembly 

• 3 phases

9

Init phase

Trial phase

Solo phase

Collaboration phase





Task based interface

Multiple views 
 of the same events

Embodiement of the user
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Data collection

• Events from start to end 

• Subjective Questionnaires

13



Results - Events
Events by type (upper) 

Events by participant (lower)
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Results - Questionnaire

• Positive feedbacks about latency and consistency 

• Speed and efficiency improved collaboratively 

• Scene recovery : satisfying

15



Doctoral	Symposium@DEBS2017	-	DESPRAT,	CAUDESAYGUES,	LUGA,	JESSEL		
Loosely	Coupled	Approach	for	Web-Based	Collaborative	3D	Design	

Discussion

• Network instabilities : quick recovery, transparent to user 

• Easy to use : goal reached 

• Easy to analyse : data traceability
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Conclusion
• Web-based 3D collaborative design 

• Light, resilient and scalable 

• Business logic based, history awareness and data traceability 

• Loosely coupled 3D visualisation and interaction 

• Future works :  

• improve (global & local) sync mechanisms for long term consistency 

• intelligent event distribution : based on user interest, topic (TERA [Baldoni2007])
17
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