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Use Cases

▪ Remote work

▪Online Real-time collaboration

▪Offline work with automatic reconciliation



Demo
https://orca-tool.com

https://orca-tool.com/


Merging problems
▪Ordering of actions in time

▪ Sync Time/Clocks on machines → Rely on logical clocks

▪Ambiguities and contradicting actions



CRDTs to the rescue!
▪ Conflict-free Replicated Data Types (or CollaboRative Data Structures)

▪ List

▪ String values

▪ Literal values

▪ Sync Time/Clocks on machines → Rely on logical clocks

▪Ambiguities →
Resolved by design choices based on semantics (first one wins for example)



Shopping list: Shopping list:

- Apples - Apples

- Bread - Coffee

- Coffee

- Bread

CRDT example



Model Server

Client 1
Owner

Client 2 Client 3 Client N…

Esgrima Protocol
JSON messages 
over WebSockets

Architecture



Key Architecture
Key Decisions:

▪Metamodeling support for collaboration & CRDTs (opinionated)

▪ Implemented in Daga first

▪ Used by Orca later

▪ Central server (cloud or on premise)

▪ Comms via WebSockets + JSON (evaluating Protobuff)

▪ Security in place (authenticated users)

▪ UX: as simple as possible → Share metaphor



Usability



Design Implications

Added metadata:

▪ Every model item needs a unique ID (GUIDS)

▪ Logical time tracking (o1 was created before o2)

▪ Logic deletion of model items

ID=“advx2321”

removed=true



Cascade Deletions
Handling Cascade Deletions on reconciliation

Based on the semantics of aggregation

Container A

Valume 1

Container B

Property P1

LinkedTo

LinkedTo
Delete 

Container AContainer A LinkedTo

Property P1

LinkedTo



Canonical Models
Canonical Models: projections as snapshots of the model with 
deletions filtered out at a certain point of time (a consolidated 
version).

Container A

Valume 1

Container B

Property P1

LinkedTo

LinkedToContainer A LinkedTo

Property P1

LinkedTo

Valume 1

Container B

modelItems.filter(i => !i.removed)



Esgrima Protocol
▪A formal spec to describe the communication between clients & 

model server

▪Description of messages

▪ Unique Identification of a share session, users & user sessions

▪ Logic deletion

▪ Broadcast of changes with deltas (using logic times)

HELO BYE CREA CACK ENRO DLTE ADD ERR



A. Connected Scenario

Alice - Owner

Model Server

HELO CREA
CACK x42

ADD 1
HELO ENRO x42

ADD 2

ADD 2

BYE

ADD 3

Bob - Invited

ADD 1CACK x42



B. Disconnected Scenario

Alice - Owner

Model Server

HELO CREA
CACK x42

ADD 1
HELO ENRO x42

ADD 2
ADD 2

BYE

ADD 3

Bob - Invited

ADD 4, 5

HELO ENRO x42

ADD 4, 5
ADD 4, 5

ADD 3CACK x42

ADD 1CACK x42



Conclusions
▪We have explored CRDTs to allow online & offline model changes 

▪ Incorporated in the Daga & Essential lib. as a foundation capability

▪ Orca: First practical demonstration

▪ Ready to incorporate in other products as an out-of-the-box feature

▪ Next steps:
▪ Usage in other domains with Daga & Essential

▪ Test it with bigger models

▪ Test with more clients connected

▪ Test large sessions sharing sessions (months)

▪ Improved security from well know URL to Access Control List
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Thanks!
Try it free at https://orca-tool.com
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