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C O N T E X T

The gaps

Projectional editors

Desktop only, custom VCS, models are not plain text

Grammar-based editors

Text-only output, no non-text projections, re-parsing on 
every keystroke

Web-based projectional editors

Browser-only — no native desktop app from the same 
codebase

No out-of-the-box collab

Real-time editing on a bespoke model store, not on 
plain, diffable source text

2



C O N T E X T

Closing the gaps

Web-native, not desktop-only

Browser IDE and native Electron app, built from the 
same extension codebase

Structural editing

Built-in non-text projections — diagrams, tables, 
MathML, custom HTML — no re-parsing

Real source files

Code round-trips to plain text via tree-sitter (Python/JS), 
not a bespoke model format

Real-time collaboration

Live Model Session: collaborative AST editing over Yjs, on 
that same plain-text-backed model
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O V E R V I E W

What is StruktJS?

• A projectional language workbench built on Eclipse Theia and standard web technologies 

• Code is edited/stored as an Abstract Syntax Tree while still round-tripping to source files 

• Support for different projections: diagrams, tables, MathML, custom HTML etc. 

• Full internationalization and customization support 

• Demo: Different notations + Maze demo
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F E A T U R E S

Validation & Analysis
• Checker: severity-tagged diagnostics per node 

• Constraint engine: structural constraint violations 

• Static type system: optional type inference/checking per 
concept 

• Scope analysis: in-scope variable computation 

• Linting: backend Ruff integration for the Python-
grammar model
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F E A T U R E S

Code Generation
• Text generator: template-driven source output 

• Model-to-model generator 

• Live HTML/JS preview
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F E A T U R E S

Execution, Debugging & Version Control
Execution & Debugging

• Built-in evaluator 

• Debugger pane and Type Trace pane for 
stepping through and inspecting evaluation

Diffing & Version Control

• AST-aware diff view 

• Git pane integrated 
directly into the IDE
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F E A T U R E S

AI Support & Collaboration
• AI compatibility layer: tested against local 

LLMs for AI-assisted language authoring 

• Live Model Session: real-time collaborative 
AST editing over Yjs
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D E V E L O P M E N T  P R O C E S S

AI Workflow with Claude Code
• Claude Code with Sonnet + Opus as advisor, auto mode 

enabled 

Phase 1: find ideas & prototyping 
• Short feature descriptions; Claude asks clarifying questions if 

needed 
• Multiple prototyping iterations 
• Questioning of existing approaches 

Phase 2: ongoing development 
• Code maintenance 
• dead code/technical debt elimination 
• Parallel agents for similar fixes
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H O N E S T  A C C O U N T

Issues: What went wrong
Claude

• Output too verbose 

• AI code is hard to read, modify, and maintain 
manually 

• Different test paths than the user goes through 

• High token usage (parallel agents) 

• Anthropic API issues: Claude overloaded, agents 
becoming dumb

Development

• Bugs fixed in only one layer (e.g. web view only) 

• Stale cache issues (incognito mode) 

• Race conditions and wrong initialization order
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L E S S O N S  L E A R N E D

What I Learned & Optimizations
Lessons

• Vague instructions → misinterpretations and 
wrong features 

• A few bad initial decisions → multi-day effort to fix 

• Getting influenced by existing solutions 

• No TDD at start → breaking changes; now 11.3k 
tests 

• Test types: Vitest (unit), Playwright E2E, AI agent eval, 
static type checks

Optimizations

• No external MCP servers 
• Split long files into smaller ones (less token usage) 
• "Come up with a plan“: give examples to Claude 

first 
• Outsource simple tasks to other LLMs to save 

tokens 
• Recurring failure patterns captured as named, 

reusable "bug classes"
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R E S U L T

Result and Takeaway
362K

total LOC

4
months

35/21
plugins/samples

0.86
test/code ratio

12

The first workbench to combine real-time collaborative AST editing, non-text 
projections, and plain-text round-tripping — in a browser and desktop app 
from one codebase — built solo in 4 months using an AI-native workflow."



Q & A

Questions?
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C O N T E X T

Comparison with other LWBs
JetBrains MPS Eclipse Xtext Langium StruktJS

Editing paradigm Projectional Textual (grammar-parsed) Textual (grammar-parsed) Projectional

Git-diffable source No — custom VCS Yes (native) Yes (native) Yes — real source round-
trips

Tech stack Java / Swing Java / EMF TypeScript / Node TypeScript / web

Deployment Desktop only Eclipse or LSP client Any LSP client Browser IDE + native 
desktop

Non-text projections Possible, high effort Not applicable Not applicable Built-in: Diagram / Table / 
MathML / HTML

Real-time collaboration Not built in Not built in Not built in Built in — Live Model 
Session

AI-assisted authoring  Not built in  Not built in  Not built in Built in
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C O N T E X T

Comparison with other LWBs
Modelix Freon StruktJS

Editing paradigm  Projectional (MPS editors 
forwarded to browser)

 Projectional Projectional

Git-diffable source
No — models live in a shared 

model server, not plain 
source files

No — own model/JSON 
format, not a real host-

language grammar

Yes — real source round-
trips

Tech stack Kotlin/MPS backend + web 
frontend

TypeScript / Svelte TypeScript / web

Deployment Browser only (extends an 
MPS server)

Eclipse or LSP client Browser IDE + native 
desktop

Non-text projections
Inherits MPS's editor set (no 

dedicated diagram/table/
MathML kit)

Not a documented focus Built-in: Diagram / Table / 
MathML / HTML

Real-time collaboration Yes — built in (its core 
feature)

 Not built in Built in — Live Model 
Session

 AI-assisted authoring  Not built in  Not built in Built in — tested against 
local LLMs
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A R C H I T E C T U R E

Tech Stack
Eclipse Theia

Browser IDE + native Electron app, same extension 
codebase

TypeScript

Full codebase except tests

SolidJS

Reactive UI for the editor

web-tree-sitter

Parses Python / JS surface syntax into the AST

KDL

Canonical AST text serialization format

Yjs

Real-time collaborative live-model editing
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D e e p  d i v e

Live Model Session: Under the Hood
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• Changes sync instantly 

Every edit (adding, moving, or deleting) is shared with everyone in the session and merged into their view 
automatically, no reload needed 

• Typing together, live 

If two people are typing in the same spot at the same time, both sets of keystrokes are woven together — instead of 
one person's edit silently overwriting the other's 

• Conflicts resolve fairly 

Edits to different parts of the model never clash. Edits to the exact same spot merge together if both people are actively 
there, or the most recent one wins if not 

• Nothing gets lost 

In-progress work is saved before a teammate's change arrives, undo won't erase someone else's edit, and a quick 
highlight shows you exactly what just changed and who changed it


