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Recall: raw editing

ÁWorkflow2: raw editing (w. textualsyntax)

o AKA sourceediting

2

ModelConcrete
Syntax

Edit concreterepresentation
Å Insertcharacter(s)
Å Deletecharacter(s)
Å Replacecharacter(s)

Derive
abstractrepresentation
Å Parsetextual format
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LookinginsideadvancedIDEs

Fromparsersto developmenttools
Roundtripproperty
Modern services



Parsers: The TraditionalSetup

Sourcecodeof program

Abstract
syntaxtree (AST)

Parsing
(lexer+ parser)

Grammar



Parsersin Software EngineeringPractice

Sourcecodeof program

Abstract
syntaxtree (AST)

Errorreport

Parsing
(lexer+ parser)

Grammar

Errorrecoveryparsing



ViewGeneration+ Program Analysis

Sourcecodeof 
program

AST: Abstract
syntaxtree

Parsing
αVisitorέ

Callgraph

αVisitorέ

Typehierarchy



ASTsvsDOMs
Sourcecodeof 

program

AST: Abstract
syntaxtree

Typehierarchy(View)

Callgraph(View)

DOM: Document
ObjectModel

DOM

Well-formedness
constraints

Definedbya 
metamodel



PersitenceRoundtrip

Sourcecode

AST 1 DOM1

AST2 DOM2

Shouldbe 
equivalent



ModelEditingRoundtrip(e.grefactoring)
Sourcecode1

AST 1 DOM1

Source
code2

AST2 DOM2

αSerializationέΥ this is projection!

May or maynot
correctlyreproduce

formatting etc.

Aside: yes, this requiresa 
notation model-

CST (concretesyntaxtree)



TextualDSM Languages: An Overview
Sourcecode AST

Typehierarchy
(Analysismodel/ View)

Callgraph
(Analysismodel/ View)

DOM / 
Abstractsyntax

Well-formedness
constraints

Refactoring,
Simulationstep



GraphicalDSM Languages
Diagram model

Statechart
(other DSM)

Callgraph(View)

Well-formedness
constraints

Refactoring,
Simulation

Abstractsyntax

Thisis the notationmodel
The diagram image itself is not parsed!



GraphicalDSM Languages
Diagram image

Statechart
(other DSM)

Callgraph(View)

Well-formedness
constraints

Refactoring,
Simulation

Abstractsyntax
incl. notation



Traditional Architecture of Compilers

ÁOn demand parsing

o 9ȄǇƭƛŎƛǘ ǳǎŜǊΩǎ ǊŜǉǳŜǎǘ

o E.g. javac myClass.java

ÁParsing: 

o Successful: AST generated

o Failed: Errors reported 
(no AST)

ÁSemantic checks

o Successful: 
Machine code generated

o Failed: Errors reported
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Source 
Code AST

Machine 
Code

Error 
Report

parse generate

ch
e

ck

Source: c



Modern Compilers in IDEs

ÁAuto-parse-and-check

o During typing: Parse 

o Upon save: Analyze

ÁParsing: 

o AST always generated 

o Error markers on failure

ÁSemantic analysis

o Successful: 
Machine code generated

o Failed: Errors reported
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Source: Guido Wachsmuth(Compiler Construction at TU Delft)

Editor
AST

Machine 
Code

parse
generate

analyze

Syntactic editor services: 
Åsyntax checking
Åsyntax highlighting
Åoutline view
Åcode folding
Åbracket matchingΧ

Semantic editor services: 
Åerror checking
Åreference resolving
Åhover help
Åαcodeminingέ
Åcode completion
ÅrefactoringΧ



αIƻǘ topicέΥ LanguageServer Protocol(LSP)

ÁLanguage-agnosticeditor SW + languageserver

o Delegatesomeeditor servicesto server

ÅCompletion, diagnostics, hover, folding, rename, navigationΧ
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Servers availableinΧ
ÅManylanguages
ÅSeveraltechnologies

VS Code, Atom, Eclipse, Theia, 
Che, Sublime¢ŜȄǘΣ aƻƴŀŎƻ W{Σ Χ


