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LSP Implementation for IFC

Description

Building Information Modeling (BIM) workflows rely heavily on the IFC standard as an open and vendor-neutral data for-
mat. IFC files are typically generated by BIM authoring tools rather than written manually in text editors. However, direct
access to the textual representation remains highly valuable for model inspection, debugging, education, research,
and automated processing. Despite its importance, developer tooling for raw IFC files remains limited. In particular,
there is a lack of advanced editor support such as intelligent code completion, semantic navigation, and real-time valida-
tion.

The Language Server Protocol (LSP) enables advanced language features such as navigation, autocompletion, and error
checking to work consistently across different code editors and IDEs by defining a generic client-server architecture.

The goal of this project is to design and implement a Language Server Protocol (LSP) implementation for IFC, ena-
bling modern IDE features in any editor that supports the LSP standard (e.g., VS Code, IntelliJ, Neovim, Eclipse, Helix).

Students will develop a scalable and extensible language server that understands IFC schemas and model structures.
The system will parse IFC files, build semantic representations, and provide real-time feedback to users. The project com-
bines software engineering, formal language processing, and BIM domain knowledge.

#67=IFCPROPERTYSINGLEVALUE( 'WarrantyGuarantorLabor',$,IFCLABEL( 'WarrantyGuarantorLabor"'),$);
#68=IFCPROPERTYSINGLEVALUE( 'ExpectedLife',$,IFCLABEL('ExpectedLife"'),$);

#69=IFCPROPERTYSINGLEVALUE( 'WarrantyGuarantorParts',$,IFCLABEL( 'WarrantyGuarantorParts'),$);
#70=IFCPROPERTYSINGLEVALUE( 'FloorCovering',$,IFCLABEL('FloorCovering'),$);

#71=IFCPROPERTYSINGLEVALUE( 'WallCovering',$,IFCLABEL('WallCovering'),$);

#72=IFCPROPERTYSINGLEVALUE( 'CeilingCovering',$,IFCLABEL('CeilingCovering'),$);
#73=IFCPROPERTYSINGLEVALUE( 'Top Offset',$, IFCLENGTHMEASURE(Q.),$);

#74=IFCAXIS2PLACEMENT2D (#5,#37) ;

#75=IFCPROPERTYSINGLEVALUE( 'AssetAccountingType"',$,IFCLABEL('FIXED'),$);
#76=IFCPROPERTYSINGLEVALUE('Offset',$, IFCLENGTHMEASURE(Q.),$);

#77=IFCPROPERTYSINGLEVALUE( 'LoadBearing',$,IFCBOOLEAN(.T.),$);

#78=IFCPROPERTYSINGLEVALUE( 'Top Constraint',$,IFCLABEL('Up to level: Roof'),$);
#79=IFCPROPERTYSINGLEVALUE( 'FireRating"',$,IFCLABEL('FireRating'),$);

#80=IFCPROPERTYSINGLEVALUE( 'Base Constraint',$,IFCLABEL('Ley a1 2') &)

#81=IFCDIRECTION((0.0,-1.0)); #16945=IFCPRODUCTDEFINITIONSHAPE($,$, (#5467));
#82=IFCSPACE('0BTBFw6f90NThOrP1d1Xrb",#1, 'A203',"'"',$,#686,#16945, 'Bedroom 2',.ELEMENT.,.INTERNAL.,$);
#83=IFCSPACE( '0BTBFw6f90Nfh9rP1d1_39',#1, 'B203',"'"',$,#683,#16952, 'Bedroom 2',.ELEMENT.,.INTERNAL.,$);
#84=IFCSPACE( '0BTBFw6f9ONThOrP1d1Xri',#1, 'A201"',"'",$,#17914,#16933, 'Hallway', .ELEMENT.,.INTERNAL.,$);
#85=IFCPROPERTYSINGLEVALUE( 'Location Line',$,IFCINTEGER(3),$);

#86=IFCSLAB( '1h0Svn6df7F8_7GcBWLRrM',#1, 'Floor:Residential - Wood Joist with Subflooring:144872',$, 'Floor:Re
#87=IFCSLAB( '1h0Svn6df7F8_7GcBWIRqU',#1, 'Floor:Residential - Wood Joist with Subflooring:144800',$, 'Floor:Re
#88=IFCSPACE( '0BTBFw6f90NfhorP1d1_3Q',#1, 'B101',"'"',$,#17713,#16924, 'Foyer"', .ELEMENT., .INTERNAL.,$);
#89=IFCSPACE( 'OBTBFw6f90NTfhOrP1dXrr',#1, 'Al01"',"'"',$,#17711,#17014, 'Foyer"', .ELEMENT., . INTERNAL.,$);
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Task

o Familiarize yourself with the IFC specification and available open-source tooling (e.g., IfcOpenShell) as well as
existing IFC developer tools (such as Alan Rynne’s IFC Developer Tools) to understand current capabilities and
limitations.

e Study the Language Server Protocol (LSP) specification and analyze existing language server implementations to
understand architecture patterns and communication workflows.

¢ Collaboratively distribute responsibilities within the team (parser development, LSP integration, schema modeling,
validation logic, testing, documentation).

o Design and implement a complete language processing pipeline including lexical analysis, parsing, AST construc-
tion, semantic model building, and incremental document updates.

¢ Integrate the language processing backend with the LSP interface and ensure compatibility with at least one ref-
erence editor (e.g., VS Code).

e Continuously test the system using real-world IFC datasets and keep in mind performance for large models.

e Prepare technical documentation and usage examples suitable for teaching and demonstration purposes.

Deliverables

The primary deliverable is a fully functional IFC Language Server that provides advanced editor support for IFC-based
files and can be integrated into modern development environments.

The language server must include the following essential features:

Syntax highlighting and semantic highlighting for IFC entities, attributes, and relationships
Go-to-definition and find-references functionality

Hover information displaying schema documentation and entity metadata
Autocompletion suggestions based on schema context

Real-time syntax and semantic validation diagnostics

Document outline / symbol tree for structural navigation

The following features may be implemented to extend functionality:

e Schema version detection and compatibility checks (IFC2x3, IFC4, IFC4.3)
¢ Rule-based validation using EXPRESS constraints
e Performance optimization for large-scale models (incremental parsing, caching)

References:

¢ IFC Specification and Documentation: https://ifc43-docs.standards.buildingsmart.org/

¢ Language Server Protocol Specification: https://microsoft.github.io/language-server-protocol/specifica-
tions/Isp/3.17/specification/

o IFC Developer Tools: https://github.com/AlanRynne/ifc-developer-tools
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