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Dafny Language Server Redesign
Reimplementation of the Dafny Language Server in C#

Initial Situation: Dafny is a formal programming language to proof a program's

User Workstation correctness with preconditions, postconditions, loop invariants and loop variants. In a
TR preceding bachelor thesis, a plugin for Visual Studio Code has been implemented to
@ access Dafny-specific static analysis features. For example, if Dafny cannot prove a
oSl postcondition, the code will be highlighted and a counter example is shown.

Furthermore, it provides access to code compilation, auto completion suggestions
and various automated refactorings. The plugin communicates with a language
g server, using Microsoft's language server protocol, which standardizes
communication between an integrated development environment (IDE) and a

S e — language server. The language server itself accesses the Dafny library, which

‘ features the backend of the Dafny language analysis, through a proprietary JSON-
interface.

Language Server Protocol (LSP)

Language Server

Objective: The goal of this thesis was to redesign the language server to be directly
Deployment Diagram of the Old Solution integrated with the Dafny library and deprecate the proprietary JSON-based

Own presentment interaction. Subsequently, this facilitates implementing new language features and
offering them via the language server protocol. In order to have direct access to the
Dafny library the language server is reimplemented in C#.

Result: The preexisting language server could be superseded by our new, rewritten

User Workstation server. Since it is integrated with the Dafny library, all its functionality can be
VS Code accessed directly. This renders the proprietary interface between the old language
‘ server and the Dafny library obsolete. Most features of the previous bachelor thesis
are supported with the new language server. These include:

Language Server Protocol (LSP)

® Compilation and Code Verification
= Syntax and Error Highlighting

m Suggestions for Auto Completion
= Code Lens

= Go to Definition

Dafny Language Server ("Server")
c#

With the new language server further features can be added in a convenient and

Deployment Diagram of our New Solution uniform way. This enables integration into further IDEs, other than Visual Studio
Own presentment Cod
oqQe.
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i method MultipleReturns(inpl: int, inp2: int) I
2 returns (more: int, less: int) I
3 ensures less < inpl < more

3 4 g g
5 more := inpl + inp2 ;i = = (**less#0); more = 0; I
6 less := inpl - inp2;filiEs = =
7 assert more == 9; [}
8 } |
9 class ClassA { I_
10 constructor () { }
11 method myMethod() { /* do something */ }
12 }

1ce(s) to M.
13 method Main() {

14 var myNumber := 1+2;
15 var myClass := new ClassA();
16 myClass.myMethod();

18" } % cClassA
19 @ Main
@ MultipleReturns
abc myClass
@ myMethod
| abc myNumber

® Compilation failed: "BP5003: A postcondition might not hold on this re

Compilation started

Own presentment
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