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REAL-TIME COLLABORATIVE MODELING

BY CONFLICT-FREE REPLICATED DATA TYPES
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IConﬂict—free replicated data types (CRDT)

X y Yy X
* Sound algebraic framework YWY (Y
* Operation-based CRDT

* Concurrent operations are commutative )H NL
e State-based CRDT Xoy = yo X

e Structured in a way that they adhere to a monotonic semi-lattice
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IConﬂict—free replicated data types (CRDT)

X y Yy X
* Sound algebraic framework YWY (Y
* Operation-based CRDT

* Concurrent operations are commutative )H NL
e State-based CRDT Xoy = yo X
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IConﬂlct free replicated data types CRDT)

* Sound algebraic framework V( V( V( V(
* Operation-based CRDT

* Concurrent operations are commutative “k NL
e State-based CRDT Xoy = yo X

e Structured in a way that they adhere to a monotonic semi-lattice
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DICTIONARY
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Lowkey

* A low-level and transparent framework for collaborative modeling

* https://github.com/geodes-sms/lowkey 1) Secretly or discretely

2) Slightly or kinda

Mindmap myTasks
<:::*‘- / Task publishPaper
< Subtask drawFigures
3 <:::::y Task organizeResearchDay

Subtask nagPeople

Collab. type system Collab. type system

oMQ
low_ ey
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Lowkey

* A low-level and transparent framework for collaborative modeling
* https://github.com/geodes-sms/lowkey 1) Secretly or discretely

2) Slightly or kinda

typed_by
1
— Model — Node Composition |——| Aggregation
5] *
T | -potency: Union(Integer, ) @ -id: UUID
g T -name: String Inherit
: nherits
| 1 !
= S i 1t 1 v !
Mindmap myTasks Y, ; 0.*
O\ Task publishPaper E ! Attribute : Clabject <— Association
. [
N TSuztask dr.‘awglgur‘eshD o) | | -default: Any | | -is_abstract: Boolean -from_min: Integer
3 O ask organizeResearchDay Q | | -type: Type | | -potency: Union(Integer, =) -from_max: Union(Integer, «)
Subtask nagPeople Q | | -potency: Union(Integer, =) | | -id_field: String -from_port: String
< | i T -to_min: Integer
Q i i | -to_max: Union(Integer, «)
Collab. type system Collab. type system i | persisted as | -to_port: String
[ v ! _ _
; persisted as persisted as | persisted as |
O M Q E v LWWMap v v
% LWWGraph LWWVertex LWWEdge
low_ ey | TTT |
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Lowkey

* A low-level and transparent framework for collaborative modeling

* https://github.com/geodes-sms/lowkey MindMap 1) Secretly or discretely

-is_abstract: False

myTasks: MindMap

2) Slightly or kinda

title: “myTasks” -title: String =
typed_by
1
—_ Model > Node | Composition |——| Aggregation
5] *
S | -potency: Union(Integer, ) @ -id: UUID
) | -natne; String .
E i T 4& Inherits
> S i 1% v !
Mindmap myTasks by, ! 0.* '
O\ Task publishPaper E ! Attribute : Clabject <— Association
; [
N TSuztask dr"awglgur‘eshD E | | -default: Any | | -is_abstract: Boolean -from_min: Integer
O ® asx organizeResearchbay L || -type: Type | | -potency: Union(Integer, «) -from_max: Union(Integer, «)
Subtask nagPeople g | | -potency: Union(Integer, «) | | -id_field: String -from_port: String
< | i T -to_min: Integer
Q i i | -to_max: Union(Integer, «)
Collab. type system Collab. type system i | persisted as | to_port: String
[ A : |
[ v ! _ _
E * persisted as LWWMap persisted as # persisted as ;
O M Q % LWWGraph LWWVertex LWWEdge
low_ ey | TTT |
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Ongoing/future work r\
ATOM PM

Language

Engineero Editor
MindMap RTC Back-end
Creates/ metamodel low ey
. updates |
notifies instanceOf
generates |
v
i Editor O
L |MindMap B —developf@

User B

Model-Language Co-evolution

Human-machine collaboration by Multi-level Real-time Collaboration
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