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task that involves several implementation aspects, such as:

— Syntax and semantics — Error handlina
definition — IDE support
— TType system definition — Documentation

— Code generation

K is usually done in 8 monolithic way with a top-down approach,
where all the aspects are tightly coupled.

This makes the maintainagility, extensigility and reusagility of the
implementation difficult.
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The LSP and DAP are JSON-RPC rased protocols that allow
the communication Between a Languace Server and an [DE.

In & Nurtshell Editor Server
2
Language-agnostic Language-specific
editing support editing support

[«— LSP

Editing actions Language actions

Text changes Text Changes
Intrinsic properties: Features:
— Language-aanostic — Diaanostics
— IDE-aanostic — Hover
— Asynchronous — GO to definition
— Text-rased — Find references
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Federico

Bruzzone Feature-Oriented Proaranmmina (FOP) is a proaramming
paradiam that allows the development of software product
lines (SPLs).

- Feature is a unit of Pfunctionality that satisties a

reQuirementt.

- Feature Model is 8 model that represents the variagility of
the SPL.

- Feature Confiauration is a set of features that compose
a product.

RO 72 Facilitate LSP and DAP Modularization
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RO 3: Improve IDE and LSP Generation
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|

Type System, LSP and DAP Modularization.

|

DSL for Type System definition

|

LSP and DAP aeneration for Neverlana lancuaaes.

— Clients and Syntax Highlighting ceneration reducing the
nuWBer Of comainations.

— Implementation of a Java Lierary for Neverlana to support
the type system, LSP and DAP for every lanauace developed
with Neveriana.

— 3 use cases to show the effectiveness of the methodoloay.

RO H: Leverace Neverlana for LSP and DAP in LPL
Development
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— Propose a feasigility study for the methodoloay.

— We prototyped the reduction of comainations.

— We prototyped the modularization of the type system.
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return sum(x, 1);

}
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return x + y;
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function suml(x) {
return sum(x, 1);

}

function sum(x, y) {
return x + y;

}

| Task #0 with Priority globa |

— Compilation Unit
— Compilation Unit Task
— Compilation Helper

function
Task #1 with Priority fun

#2 with Priority fun
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Since 1990s, researchers have Been working on the concept
of Software Product Lines (SPLs) to move towards a more
Mmodular world.

— SPLs defines a family of software products.

— SPLs is descrired By 8 Feature Model.

— A Feature Model descrires the variagility of the software.
— SPL variants are aenerated By selecting a set of features.
— A feature (or artifact) is a first-class entity in SPLs.
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Uniersal ;if Applying the concept of SPLs to proaramming lanGuaces, we
Modular Lws OBtain the concept of Languaae Product Lines (LPLs).
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SRSl Some achievements:

— Bottom-up approach 1o lanauaae implementation
— Reusarility of lanauace artifacts

— Muktiple variants of the same lancguace
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R.O I: Reduce to L x 1 the numeer of comrinations to support
L lanauaces

R.QAQ Il: How can IDE aeneration re improved to
support LSP and DAP?

R QR 12: What are the key challenaes in generating
LSP and DAP for different proaramming
lanGuaces?

RQRI3: How can a universal LSP and DAP ge

developed to support multiple lanauaces and
Conclusions ,DES7
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RO 72: Facilitate LSP and DAP Modularization

R 2I: How can LSP and DAP modularization ee
facilitated in lancauaae workrenches?

R.R 2.2: What are the key challenaes in modularizing
LSP and DAP for different proaramming
lanGuaces?

RQ®R 23: How can LSP and DAP modularization
Be Iintearated with existing lanGuace

CeOMPpOsition and modularization features in
e lanGuace worksenches?
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RO 3: Improve IDE and LSP Generation

R 3l: How can the nNuwvrer oOFf comrinations
re@uired to support multiple lancuaces Be
reduced to L X [?

RRARA32:In  what ways does simplifyina the
development process £or languaae support
enhance efficiency?

R.RQ 33: How does reducing compinations impact

the speed and effectiveness of creating
Condlusions lancuaae support?
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R 4l: How can Neverlana's (PL development
features Bre leveraged for careating
8 reusakle core for LSP and DAP
functionalities?

RAQ H42: What are the key renefits of using
Neverlana for LSP and DAP development in
the context of LPLs?

R XA #+3: How does leveraaing Neverlana’s LPL
Condlusions features enhance the scalaBility and
efficiency of LSP and DAP development?
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- TSE. (EEE Trensactions on Software Encineerine)
- TOSEN\ (ACM Transactions on Software Enagineerina and Methodoloay)

- TOPLAS (ACM Trensactions on Proaramming Lancuaces and Systems)
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- JuS’tAdd — Computer Science department of the Lund University (Lund, Sweden)

- MelanGe — DiverSE research team st the Institut National de Recherche en
Informatiaue et en Automatiaue (INRIAY (Paris, France)

- MontiCore — Software Encineerina aroup at the RWTH Aachen University
(Aauisarana, Germany)

- MPS — JetPrains Research (Saint Peterseura, Russia)
- Raseal — Centrum Wiskunde % Informatica (CWI (Amsterdam, Netherlands)
- SPOO-C&)( — Delft University of Technoloay (Delft, Netheriands)

Conalusions. - Y—text — Edlipse Foundation (Ottawa, Canada)
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Lanauace \Workrenches and Research Groups
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Bruzzone — Martin Fowler: Renowned for his work on software development methodolocies.
His Book "Domain-Specific Lanauaaes" is a seminal work in the field.

- Thomas KU hN: known for his work on Software and Lanausce Product Lines
Enaineerina. Professor at the Martin Luther University Halle-Wittensera, Germany.

- N\arkus \/oef‘te_r: Known £or his contrigutions to the development and promotion
of lancuaae workeenches like JetBrains MPS.

- Eelco Visser: a professor at Delft University of Technoloay, Visser has made
sianificant contrisutions to the field throush his work on the Spoofax lanGuace
workeench.

- Greaor Kiczales: known for his work on aspect-oriented roaramming (AOP.
Professor at the University of British Columaia.

Condlusions - Antonia BertolinO: known for ker work on software testina and Quality
assurance.
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