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e ...avoid interruptions
e ... work offline
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e Live collaboration is awesome, but sometimes | want to work alone to. ..

e ...avoid interruptions
e ... work offline
e ... keep ideas to myself

e Working alone means concurrent edits pile up
e When CRDTs eventually merge them, automatic conflict resolution can silently

discard my edits
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Branches provide isolated workspaces

e But: Upon merging, conflict resolution is a huge pain

e If you are the unlucky one to hit conflicts you have to resolve them. ..
e ...immediately
e ...unilaterally
e ...without context

e The result:

e Premature, uninformed resolution decisions
e Dismissal of others’ work
e Introduction of errors

= Despite its usefulness, branching & merging is rare in local-first apps

2/9



Conflict Tolerance

e Conflicts are first-class objects in the document, so you can
e Defer the resolution decision
e Share conflicts with others
e Resolve conflicts collaboratively

"https://www.inkandswitch.com/universal-version-control/
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e Conflicts are first-class objects in the document, so you can
e Defer the resolution decision
e Share conflicts with others
e Resolve conflicts collaboratively
e Benefits [3]:
e Preserve all contributions

e Uncover disagreements
e Make deliberate and well-informed resolution decisions

e Lazy merging: Integrate syntax, history, and conflicts in one CRDT [1]

= Is conflict tolerance one of the missing pieces for universal version control'?

"https://www.inkandswitch.com/universal-version-control/
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Version Control

@ git
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Version Control Conflict Representation

targetID: {
d "tag": "choice",
0 glt "options": ["fed6", "2d4f"]
}

Cinco lazy merge driver

4/9



Lazy Merging in Cinco Cloud [2] dortmunc

university

Version Control Conflict Representation Conflict Visualization

targetID: {

d "tag": "choice",
0 glt "options": ["fed6", "2d4f"]
}
Cinco lazy merge driver Conflict projection in the

Cinco model editor
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Conflict-Tolerant Collaboration With Automerge

Version Control

Automerge
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Conflict-Tolerant Collaboration With Automerge

Version Control Conflict Representation

Automerge.getConflicts(
node.inputs,
inputName

"1@alb2": "silhouette",

"2@c3d4": "checkerboard"
Automerge }

Conflicts Object
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Version Control Conflict Representation Conflict Visualization

Automerge.getConflicts(
node.inputs,
inputName

{
"1@alb2": "silhouette", —e
"20@c3d4": "checkerboard" el
Automerge }
Conflicts Object Conflict projection in
React Flow
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How to develop a conflict-tolerant local-first app

1. Implement a conflict- 2. Make the rest of the app
tolerant CRDT conflict-tolerant
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Challenges

e Conflict tolerance is a pervasive cross-cutting concern

e Similar to error handling

*https://www.inkandswitch.com/project/ambsheets/1ive25/
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Challenges

e Conflict tolerance is a pervasive cross-cutting concern

e Similar to error handling
e How can we make it easy?

e Conflict-tolerant Ul frameworks
e Conflict-tolerant databases/query languages
e Conflict-tolerant APls/programming languages (see Ambsheets?)

*https://www.inkandswitch.com/project/ambsheets/live25/
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Slides & Links

https://jonas-schuermann.name/talks/2026-1local-first-conf/
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