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With the Need for Reduced Development Time and Distributed Teams in

Software Development, Better Collaboration Support is Required
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The Need to Collaborate More Quickly While Building
and Analyzing Models Becomes More Imperative.
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Our Previous Work [1] - We Introduce tColab Framework To Enable Collaborative

Modelling of TURN (Textual User Requirements Notation)

actor G2#"Goal Test for Optional
Elements" {

goal gSource2#"Goal" {
importance 100

}
}

Textual Goal-
oriented
Requirement
Language (TGRL)

[1] Saini, R., Bali, S., and Mussbacher, G. (2019) Towards Web Collaborative Modelling for the User Requirements Notation Using Eclipse Che and Theia IDE. 11th
Workshop on Modelling in Software Engineering (MiSE 2019), Montreal, Canada, May 2019. IEEE CS
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Some Challenges Remain Unaddressed with the Current

Support (tColab) for Collaborative TGRL Modelling

Current Support - tColab

Combination of Textual Notation
and its Graphical Representation

Language Server Protocol
Removes Redundancy Problem

Integration Support for Eclipse
Thela IDE and Eclipse Che

Challenges

Last-Write-Wins
Policy in Eclipse Che

Lack of Awareness of
Modellers’ Changes

Editor Support Only
for Eclipse Theia IDE

Modelling Conflicts
Upon an Undo Operation

Conflicts in Modelling
Intentions

Synchronization in a
Multi-Tenancy View

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)
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Support For Conflict-Free Collaborative Modelling is Required
Without Reinventing the Wheel

Possible Solutions
For Conflict-Free
TGRL Modelling

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)



Possible Solutions to Facilitate

Conflict-Free TGRL Collaborative Modelling

Last-Write-Wins Modelling Conflicts
6 AL R N0, 58 | Upon an Undo Operation

Combination of Textual Notation
and its Graphical Representation

Language Server Protocol
Removes Redundancy Problem

Integration Support for Eclipse
Theia IDE and Eclipse Che

E OV eI Eeexaa | Conflicts in Modelling
Modellers’ Changes Intentions

Editor Support Only Synchronization in a
for Eclipse Theia IDE Multi-Tenancy View

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)



Possible Solutions to Facilitate
Conflict-Free TGRL Collaborative Modelling

Challenges H Solution 1
4

VS Code TGRL Extension +
VS Code Live Shar_e_

Modelling Conflicts Supports Recovery of
' Desired State of
Upon an Undo Operation TRl M el
Conflicts in Mﬂdelling Supports IDE features for

Increasing Awareness and

Intentions Communication

T Supports VS Code like
SynEhFUI'IIZEltIUI'I = Editors, e.g., VS Code and

Multi-Tenancy View Eclipse Thela (new version)

Implementation Available

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)



Support For Conflict-Free Collaborative Modelling is Required
Without Reinventing the Wheel

Architectural
Design of
Proposed VS Code
TGRL Extension

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)



Architecture of Proposed TGRL VS Code Extension

| . | . |
| Language | | Extension | | Diagram |
i Server | i Code | | Webview |
| | |
| | |
| TGRL | | Extension | | | Dependency |
| Server | LSP Sprotty Activation | 3JSON | | Injection Config |
. | | |
: TGRL Dlagram | : Language | : VS Code |
| Server | | Client | | | Diagram Server |
—
| | |
| | |
. | | |
| Diagram | JSONRPC Sprotty VS Code | | | TGRL Diagram | |
| | | | 9
| Generator : | | LSP Extension | | | Views |
| | |
Lo Lo Lo
| Extension Configuration |
| |
| Extension VS Code TextMate |
| Manifest Editor Config Grammar :
|
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Support For Conflict-Free Collaborative Modelling is Required
Without Reinventing the Wheel

Demonstration of
TGRL
Collaborative
Modelling

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)



Activities @ Google Chrome ¥

$* ) Rijul5/vscode-turn X

— C & github.com/Rijul5/vscode-turn Q "& :

Modeller 1 e
& Slack | project-live-demo x | + 0 e er v 1= B ¢

# Apps (@ e B McGill B Research B Theia @B Music BB Xtext BN Ubuntu BB From-end WBm Eclipse B Apartment @ Fall2018 @m ECSE321 Bm COMP551 @B Winter 2019 B Web Develop... B GSoC [ Visa » Reading list

ch or jump to Pull requests Issues Marketplace Explore

2 Rijuls5/vscode-turn @unwach ~ 1 ¢ sar o YWrok 0

h

@ <> Code Issues Pull requests ») Actions ] Projects Wiki Security Insights Settings

¥ main ~ ¥ 1vranch ©0tags Go to file Add file ~ About e

| No description, website, or topics
@ Rijul5 Directory level update - updated vsix 647b@sa 3 hours ago YY) 3 commits provided.

‘ [0 Readme

e .vscode Directory level update - updated vsix 3 hours ago
3
- = 5 Apache-2.0 License

extension/src Directory level update - updated vsix 3 hours ago

images Directory level update - updated vsix 3 hours ago
. . Releases
4 server Directory level update - updated vsix 3 hours ago
relea yublis

syntaxes Directory level update - updated vsix 3 hours ago

' == Create a new release
turn-language-server Directo

webview Directory level update - updated vsix 3 hours ago Packages

=}

y level update - update

24
.
q . .gtignore Directory level update - updated vsix 3 hours ago

LICENSE Directory level update - updated vsix 3 hours ago
README.md Directory level update - updated vsix 3 hours ago
>
= Languages
language-configuration.json Directory level update - updated vsix 3 hours ago
e
package.json Directory level update - updated vsix 3 hours ago Shell 28.9 Batchfile 29.2
"‘ ® TypeScript 16.2% Javascript 5.1%
‘ tsconfig.json Directory level update - updated vsix 3 hours ago
tslintjson Directory level update - updated vsix 3 hours ago
fr\‘ " vscode-xtext-turn-0.0.2.vsix Directory level update - updated vsix 3 hours ago
webpack.config.js Directory level update - updated vsix 3 hours ago
oy yarn-error.log Directory level update - updated vsix 3 hours ago
J
yarn.lock Directory level update - updated vsix 3 hours ago
README.md V4

Il

TGRL Language support for Collaborative Modelling
using Visual Studio Code extensions

ﬂ

Provides language support via TGRL Language Server.



Support For Conflict-Free Collaborative Modelling is Required
Without Reinventing the Wheel

Open Research
Questions for
Participants

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)



Open Research Questions for Participants

= eclipse =D THEIA
4] VS Code KPATOM

/ P " ©

RQ1: Which editors or IDEs are preferred by
participants for performing modelling and
development together?

RQ2: What is the satisfaction level of
participants for handling conflicts with our
proposed tool?

RQ3: What is the performance of the
collaborative environment facilitated by our
solution in terms of scalability and time?

RQ4: What other potential features and use
case scenarios are possible with our proposed
tool?

MODELS 2021 — Hands-on Workshop on Collaborative Modeling (HoWCoM)




Some Challenges Remain Unaddressed with the Current

Support (tColab) for Collaborative TGRL Modelling

Combination of Textual Notation Last-Write-Wins Modelling Conflicts
and its Graphical Representation

=6l AT N =[0858 | Upon an Undo Operation

e VE G eaef | Conflicts in Modelling
Modellers’ Changes Intentions

Language Server Protocol
Removes Redundancy Problem

Integration Support for Eclipse
Theia IDE and Eclipse Che

Editor Support Only Synchronization in a
for Eclipse Theia IDE Multi-Tenancy View
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Possible Solutions to Facilitate

Some Challenges Remain Unaddressed with the Current

Conflict-Free TGRL Collaborative Modelling
i Solution 1 .! t " Solution 2 1
ﬂlvs Code TGRL Extension + ﬂvs Code TGRL Extension +

Support (tColab) for Collaborative TGRL Modelling

Current Support - tColab

~ VS Code Live Share

Supports Recovery of
Desired State of
TGRL Models

_ VS Code Teletype Share

Supports Recovery of
Desired State of
TGRL Models

Last-Write-Wins Modelling Conflicts Modelling Conflicts
=6 AT N = [105:X04 -8 | Upon an Undo Operation Upon an Undo Operation

Combination of Textual Notation
and its Graphical Representation

Supports IDE features for
Increasing Awareness and
Communication

Supports IDE features for
Increasing Awareness
(Modellers’ Cursors)

ERTFTEEGEENGE | Conflicts in Modelling Conflicts in Modelling
Modellers’ Changes Intentions Intentions

Language Server Protocol
Removes Redundancy Problem

Supports VS Code like Need to Build Headless
Editors, e.g., VS Code and Teletype Host for Multiple
Eclipse Theia (new version) Editors

Synchronization in a
Multi-Tenancy View

Editor Support Only Synchronization in a
for Eclipse Theia IDE Multi-Tenancy View

Integration Support for Eclipse
Theia IDE and Eclipse Che

[ Jimplementation Available 1 Work in Progress

Architecture of Proposed TGRL VS Code Extension

Open Research Questions for Participants

r———— - rH———————__ T ——————— . -
: Language : : Extension : i Diagram l - ECleSE' =D TH E_I A _
| Server | | Code | | Webview | 4] VS Code ‘K’;‘J'\ 1 OM . .
| | |
I | | : I | I m @ {:)
| TGRL | | Extension I | Dependency I o
| . | e |
| Server :...LSP P | Actvation || JsON  [Iniection Conflg | | RQ1: Which editors or IDEs are preferred by RQ2: What is the satisfaction level of
| | f—— 0 - g o s o o
| [ TGRL Diagram | | Language | i VS Code | participants for performing modelling and participants for handling cﬂgﬂlcts with our
| Server | | Client | | | Diagram Server | | development together? proposed tool*
| | I
I | [ [ | I
| Diagram | JSON RP | | Sprotty VS Code | | | TGRL Diagram | |
| Generator | | | LSP Extension | | l Views l
. | | | | | {i} {3} 3%
b __ I b __ N L __ I @ {:}
T Extension Configuration 1 o oo {}@‘@
|
| .
Extension VS Code TextMate - :
| . 5
| \anifest Editor Config Grammar RQ3: What is the performance of the RQ4: What other potential features and use

collaborative environment facilitated by our
solution in terms of scalability and time?

case scenarios are possible with our proposed
tool?
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