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Why web-based tools?

e Accessibility
o No client installation
o Access through a web link
o Simple client updates
o Physical resource sharing
e Usability
o Modern Ul look and feel
o SWTvs. HTML5
o GEF 3vs. SVG
e Maintainability
o Room for evolution
o Availability of developers

~ Eclipse Che

Eclipse Next-Generation IDE

Eclipse Che is a developer workspace server and cloud IDE. Get Startec
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A prototypical (modeling) tool

SuperBrewer3000 — Theia - Mozilla Firefox

Cc @ D 127.0.0.1 # ee-e [ +4 e noe =
File Edt Diagmam Selecfon VieW  Opmaiiemiiidttiol
@ EXPLORER B superbrewer3000.coffee ® " superbrewer3000.coffeenotation x
Workbench P— 68 Suporsrnersng Processor
» m _settings 4§ BrewingUnit @ Palette
» m.theia =
™ _theia 2 controlunit P 55 . Nem
» mbin + 3¢ BrewingFlow ook
< mysrc % Preheat P
+ mySuperBrewer3000 & Brew s < 3l s
» mtests / Refill water . Manual Task
Prewjava # fitstast 403 2 1000 o Decision Node
FheckDripTray java # Push Merge Node
oCheckWaterjava # Check drip tray 2 Edges
- 4 & Check Water Display Weighted Edge
Preneat java 2 Water Ok e
s va A Decision 0 3 8
oRefiWaterjava v Merge Qchack drip tray
% superbrewer3000.coffeenotation = Flow
gWVaterOk java # Flow Dimension
, msrcgen WeightedFlow
5 WelghtedFlow 5 5 5
m target £ o it 3w D 1 3
© classpath # Flow
© giignore # Flow
© project = Flow
pom.xmi S = =
= superbrewer3000.cdftee - -
e = Workflow Analysis X ) i superbrewerd000.wiconflg X
% superbrewer3000.cdfeenotation Y s
superbrewer3000.wikonfig i
m heck Water) Peﬁllwaxer 50.0% ; high "+ 0.75
| assertions -
10 Preheat => Brew
Brewjava X @ Problems
1 // auto-generated stub from '/home/maximilian/Git/coffee-editor/te:
2 package SuperBrewer3000;
3 ]
4 import SuperBrewer3000.AbstractBrew;
5 L
6  public class Brew extends AbstractBrew {
7
8 @override
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Key enablers for building domain-specific, web-based tools
D THEIA
e Eclipse Theia j

o Extensible cloud IDE
o Default frontend for Eclipse Che

e Eclipse Che
o Kubernetes-native IDE platform
o Management of workspaces and dev environments

e Monaco & Language server protocol (LSP)
o Protocol enabling the separation of editor (front-end)
and language implementation (back-end)
o Feature-rich and broadly adopted (VS Code)

= Related talk: “Eclipse Theia and Che, explained and explored!”, Today 17:00, Theater Stage
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Reinventing the wheel?

e Which components can be reused?
e \What needs to be reimplemented?
e How do we separate frontend and backend functionality?

{) =

Domain-specific Modeling Environment

codegen

validation

simulation
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Typical reuse example: Code Generation

Browser: JS/TS Eclipse Theia frontend Frontend extension
4 N
- /
4 | N
- /
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Overall tool architecture

Flle Edit Diagram Selecton View Go Debug Terminal Help

EXPLORER
B) hE

B superbrewer3000.coffee X

%" superbrewer3000.coffeenotation x

ro-gen
» m SuperBrewer3000
» mtarget
@ classpath
© gitignore
@ project
pom.xml
= superbrewer3000.coffee
" superbrewerd000.coft.
it superbrewer3000.wic
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1 machine: SuperBrewer3000

2 workflow: BrewingFlow

3

4 probabilities

¥ Tlow : 0.1

6 medium : 0.5
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Demo overview

e One connected model for coffee makers
o  Structural model
o Behavioral model
e Example IDE with the following features:
o Tree-Editor for structural modeling with forms
Graphical editor for behavioral model
Code generation
Working with source code
Textual Modeling
Model Analysis
Multi-User Support

O O O O O ©O
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2P superbrewer3000.coffee X

+ X3 SuperBrewer3000
4 O BrewingUnit
= ControlUnit
4 24 BrewingFlow
& Preheat
¢ Brew
/~ Refill water
/ Drink
/ Push
/ Check drip tray
¢ Check Water
& Water Ok
A Decision
Vv Merge
# Flow
= Flow
WeightedFlow
WeightedFlow
# Flow
= Flow
= Flow
= Flow
= Flow

WeightedFlow

Demo: Form-based editing

Processor

Qualcomm

Z51

Display

Dimension

1000

20

Ram

No data
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Form-based editing

o Tree o }
o Based on Theia Tree Widget p o

o LabelPovider and ContentProvider Node s
e Detail-Form N 4 J
v N

o Based on JSON Forms ( _

. JVM: Java Model Server

o Declarative approach: JSON + Ul Schema | )

e Synchronization
o Based on EMF.cloud Model Server

o Typescript-based Model Server client API
m Push changes as commands
m Subscribe to updates

= Related talk: “Property editors in space”, Thursday 1pm, Theater Stage
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Demo: Graphical Modeling

C %" superbrewer3000.coffeenotation X
@ Palette
@Push A DS
7" Nodes
Automated Task
’ Manual Task

Decision Node
/> Edges

mReﬁll water Weighted Edge
Edge

@Check drip tray

:
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Graphical Modeling

e Graphical Language Server Platform (GLSP) [Browser Theia fontend
o LSP for Graphical Editors t

)

(" v

? GLSP dlient
m generic L 4 y
m renders graphical visualization e v )
0 GLSP server: JVM: Java GLSP Core Coffee GLSP Server
m specific to DSL ~ 1 7

m maps model to graphical visualization ( A A

m synchronization with model server
o Based on Eclipse Sprotty

JVM: Java Model Server

- J

= Related talk: “Diagrams in web and space with GLSP”, Thursday 15:10pm, Biirgersaal 2
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Demo: Model Server

Flle Edit Diagram Selecton View Go Debug Terminal Help

@ EXPLORER B superbrewer3000.coffee X %" superbrewer3000.coffeenotation x —
. - ’ = oo Processor
e £20. 2ok @ Palette
ControlUnit Nag
Qualcomm 251 S
2 Nodes JSON
Automated Task Forms
2 L - Manual Task
» m SuperBrewer3000 lanual Tas}
» mtarget Decision Node
@ classpath 1) L8 Merge Node
© gitignore > Edges
@ project Display Weighted Edge
pom.xml i
= superbrewer3000.coffee jon
%" superbrewer3000.of. 2 Merge il 2
1t superbrewer3000.wfc. @ :' W
## superbrewer3000.wiconfig ® - L
s
1 machine: SuperBrewer3e00 i
2 workflow: BrewingFlow ~=
3
4 probabilities
5 low :0.1
6 medium : 0.5
7 high :0.75 I
8
9 assertions
16 Preheat => Brew,
[ assertions
B Brew
[ BrewingFlow —
& high
T
=
==
[ probabilities ==
[=] SuperBrewer3000 fe—=]
[ workflow LSP
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Model Server

Flle Edit Diagram Selecton View Go Debug Terminal Help

@ EXPLORER B superbrewer3000.coffee X %" superbrewer3000.coffeenotation X
‘m « 0 Processor
S . 0 siewnguni @Palctic
&= ControlUnit Aln
Qualcomm 251 S
2 Nodes JSON
Automated Task
+ msrogen 5 i = Forms
» m SuperBrewer3000 Manial Task
+ mitarget Decision Node
1000
@ classpath 2 Merge Node
© gitign 2> Edges
@ project Display Weighted Edge
pom.xmi s
 superbrewer3000.coffee
%" superbrewer3000.of. 2 Merge il 2
1 Superbrewer3000 wic ®

i superbrewer3000.wiconfig ®

1 machine: SuperBrewer3000

(
2 workflow: BrewingFlow I \
3
4 probabilities =
5 low :0.1 |
6 medium : 0.5 . j
7 high :0.75 i :
; % \& ’ Ve
9 assertions = =
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[ assertions :
Brew :
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high —
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Preheat —
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SuperBrewer3000 ==
E workflow LSP

© 2019 EclipseSource | https://eclipsesource.com | Dres. Langer and Koegel | Building Web-based Modeling Tools with Theia and Che



https://eclipsesource.com/munich

R [clipseSource )+

Model Server

e Component of EMF.cloud Eclipse project

e Features
o Command-based change interface
o Notification mechanism via sockets

o Convenient model access with client APls 2 g@| :
ff] fl J

= Related talk: “Lifting the greatness of EMF into the cloud with EMF.cloud”, Wednesday 12:35pm
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Demo: Generators - Model to Text

SuperBrewer3000 — Theia - Mozilla Firefox

SuperBrewer3000 — Theia X

c @ D 127.0.0.1 {

Generating code for superbrewer3000.coffee

File Edit Diagram Selecti

@ EXPLORER " SUperbrewer3000. coffeanctation Brewjava X  EBsUperbrewers000.coffee
4 m SUPERBREWER3000 1 // auto-generated stub from '/home/maximilian/Git/coffee-editor/current/backend/examples/Sup:
» m settings 2 package SuperBrewer3000;
3
»-.Ineia 4 import SuperBrewer3000.AbstractBrew;
» mbin 5 .
« mysrc 6 public class Brew extends AbstractBrew {
+ pSuperBrewer3000 7
> mtests » Qovernide. I
9 public void preExecute() {
grewiava e 10 // TODO Add custom implementation here
oCheckDripTray java 1n
\oCheckWater java 12 }
‘Prink java 13
o fisfst java 14 @0override
Freheatjava 15 public void postExecuteQ {
P ushijava 16 // 7900 Add custon implementation here
17
oRefillWaterjava 18 }
" superbrewer3000.coffeenotation 19
\@VaterOk java 20 X
» msrcgen 21
» mtarget
@ .classpath © Problems 1 Debug Console X
# gitignore Run methods of Preheat ...
© .project Preheat duration 0.
pom.xmi Preheat component .
= superbrewer3000.coffee Preheat finished: true.
" superbrewer3000.coffeenotation Run methods of Brew .
 superbrewer3000.wiconfig Brew duration 0.

Brew component .

L1015 Col23 LF Spaces:d Java i
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Generators: Model to Text

Based on Eclipse Xtend

Generator jar build with Maven ,
Launched on demand via CLI ) . t e I l
Generates into selected Theia workspace folder \
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Demo: Working with source code

SuperBrewer3000 — Theia - Mozilla Firefox

SuperBrewer3000— Theia
c @ ® 127.0.0.1 : e ’ - @ W @o e =
File Edit Diagram Selection View Go Debug Terminal Help

DEBUG " superbrewer3000.coffeenotation Brewjava X EBsuperbrewer3000.coffee

B
E 1 // auto-generated stub from '/home/maximilian/Git/coffee-editor/test/backend/examples/SuperB
b {Debug (Lainch J% @ 2 package SuperBrewer3000;
® Pt tOm 3
4 import SuperBrewer3000.AbstractBrew;
4 THREADS 5
4
Thread [main] PAUSED ON BREAKPOINT 6 public class Brew extends AbstractBrew {
Thread [Reference Handler] RUNNING 7
Thread [Finalizer] RUNNING 8 @override
Thread [Signal Dispatcher] RUNNING 9 public ;g;g Dngxe‘“te” {1 ol !
Thread [Common-Cleaner] RUNNING 18 L A (”“Wmtm”‘wre
s 1 System.out.print (“Welcome to ECEI[');
12
4 CALL STACK 13 }
Brew.preExecute() Brewjava [ 14
WorkflowTask.doExec... WorkflowTask.java [ 15 @Ozi’r”de_d o
~ 16 public void postExecute
SuperBrew... SuperBrewer3000R BB
bt B e . 17 // TODO Add custom implementation here
SuperBrew... SuperBrewer3000Runnerjava [EEY
18
19 ¥
20
4 VARIABLES 21}
» Local 2
© Problems () Debug Console X

Run methods of Preheat ...
Preheat duration @.
Preheat component .
Preheat finished: true.
Run methods of Brew ...
Brew duration 0.

Brew component .

4 BREAKPOINTS

()
1]

® @ Brewjava

>

Q0A0 Ln11,Col42 LF Spaces:d Java
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Working with source code

e Enablers: [ Browser Theia frontend LSP Editor Debug Ul 1
o Language Server Protocol (LSP) p -
o Debug Adapter Protocol (DAP) Nodejs Theia backend LSP Connector o
e Theia Code Editor N t ] J
o Monaco-based (VS Code) o - o, vy |
o Uses LSP to “understand” language | ' e
e Theia Debug Extension (DAP) ( ; )
o Uses DAP to support language debug | V™ Java
\§ J
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Demo: Textual Modeling

" superbrewer3000.coffeenotation Brew.java 1t superbrewer3000.wfconfig X S superbrewer3000.coffee

1 machine: SuperBrewer3000
workflow: BrewingFlow

2

3

4 probabilities

5 Tow 204

6 medium : 0.5

7 high : 0.75 i |
8

9

0

assertions
Preheat => Brew, Preheat => |
7 Brew

Check drip tray
Check water
fffsfdsf
Preheat
Push
Refill water
Water Ok
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Textual Modeling

e Frontend: Theia Editor (Monaco) ( )
. A /

4 £ N

Node.js Theia backend LSP Connector

o DSL modeled as XText grammar L . )

o XText LSP Server for DSL - v N

. A /

(" v N\

. /
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Demo: Model Analysis

w Refill waterCheck drip tr 50.0%

50.0%

of executions take this
path
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Model Analysis

e Frontend:
: : : Browser Theia frontend Analysis Ul
o Uses D3 to visualize analysis results _-

A

( v N
e Backend: \ J
( Y \
o Fetches data from model server ,
o Calculates analysis result from data L )
4 A )
- J
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Multi-User Support

File Edit Diagram Selection View

Go Debug Terminal Help

Eclipse Che
@ EXPLORER P SuperBrewer3000.coffee R;'SuperBrewer:«)ODO coffeenotation x
aa Dashboard SUPERBREWER3000
» m settings QPaIene
» m temp E| &
m theia
’ /* Nodes
» W Din
& Administratio » msrc Automated Task
» W src-gen Manual Task
g
» s target Decision Node
@ .classpath Merge Node
/7 Edges

SuperBrewer3000.coffee

L 3
e

)0.coffeenotation

IperBrewer.

4t superbrewer3000.wfconfig

Q0A0

Weighted Edge
Edge
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Running Theia on Che

WS eia
** Che Server Config =1 WS

A

Workspace 1

Workspace 2 Workspace 3
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Excursion: Running applications on Kubernetes

Pod
Master Node ] ]

- 2
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Excursion: Running Che and Theia on Kubernetes

Browser . Master Node

Che Server Node
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Summary

e Web-based modeling tools are feasible today
Reuse and migration easier than expected
e Web technology can leverage unique advantages
o Modern Ul and styling
o  Zero installation for users
o Enables “cloud” business models

e There is open-source components

o Eclipse Theia and Eclipse Che
o EMF.cloud, LSP, GLSP, JSON Forms, XText, Sprotty and D3
o  Existing business logic can often be reused

e Demo code available: https://qgithub.com/eclipsesource/coffee-editor

— Important now: Define strategy and timeplan, build POC
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Towards a migration strategy

e Now: Define a strategy and timeplan, build POC
e Short-term: Consider for architectural decisions P——
e Mid-term: e——
o  Prepare architecture for migration iteratively I—
o  Migrate high-value use cases iteratively — p—
o  Single-source components, enable reuse | | L imagelo by Foofy

e lLong-term:
o  Migrate use-case by use-case iteratively
o  Deprecate desktop-based solution
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Excursion: Language Server Protocol

e Separation of concerns
o Tooling for editing code and textual DSLs
o Language smarts: auto-completion, refactoring support

e Advantages

. . . Visual Studio Language Server Protocol Language
o LSP-Client is language-agnostic Code MRS Server
O LS P_Server iS tool_ag nostic s e Notification: textDocument/didOpen; Params: document

Notification: textDocument/didChange; Params: {documentURI, changes}

User edits document

Notification: textDocument/publishDiagnostics; Params: Diagnostic[] Server publishes
errors and warnings

Request: textDocument/definition Params: {documentURI, position}

User executes
“Goto definition” Response: textDocument/definition; Result: Location

Notification: textDocument/didClose; Params: documentURI

User closes document

© 2019 EclipseSource | https://eclipsesource.com | Dres. Langer and Koegel | Building Web-based Modeling Tools with Theia and Che



https://eclipsesource.com/munich

A FclipseSource

Excursion: Separation of Concerns with GLSP

oo
==
[@ene ovo
(@]
79 Test.di &2 | S O

2 Activity2 <¥ Palette 13

NRQI -8 ‘ 1
F‘d o & Nodes @ |Ient
@ Start Engin @ p ing spot l » @ Activity final

@ Walk to final destination ~aInput Pin

= Output Pin .;
@ Enter tra OGtafft $:Value Pin
Dﬂ l SiEoae Protocol
@ Action @ e e e e e e e e e e e e e e e e e e e mm e ———— o

>@\:all_liehavim' L

ol Editing Rules

ujjdcg:rswtrol Flo: ’-\

Heommen .\ Commands Server
Edit Transactions
frie, If lg

Live Validation

Model Management

£3 Light Activity Diagram 5 |

Modeling Backend
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