
WebDev 2017/18 06.02.2018

Web-based Development Environments WS 17/18
Siegfried Horschig, Theresa Zobel - 06.02.2018

Software Architecture Group 2006-present

Semantic Source Code Navigation



WebDev 2017/18 06.02.2018

Agenda

1. Domain

2. Motivation

3. Demo

4. Structure

5. Next Steps & Future Work

2



WebDev 2017/18 06.02.2018

Domain

3

Classic Navigation
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https://docs.google.com/file/d/1L5G_Kmupz_8UL1LSP_dMVXS5fVwHqL06/preview
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Classic Manipulation
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https://docs.google.com/file/d/1KXopFhqxKtFeaPuzuuF2xZXEuch_Q3Vc/preview


WebDev 2017/18 06.02.2018

Domain

7

Semantic Navigation
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Motivation

● Webstorm-like Shift+Click navigation for senders and 

implementors

● Finding the definition of a method / function / class

● Autocompletion on variables and properties over multiple files
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Initial Task



WebDev 2017/18 06.02.2018

Motivation

● Tern is a stand-alone code-analysis engine

● Can be integrated into code editors (CodeMirror) as a plugin

● Builds abstraction with inference engine
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Using Tern
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Motivation

● […] over multiple files

● Problem: Demo example does 

not work in Lively -> Tern is 

hard to debug!
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Initial Task - Using Tern



WebDev 2017/18 06.02.2018

Motivation - Project Revamp

● System Browser 

(similar to Squeak)

● Parsing files and their 

signatures

● Visualization in component

● Edit content in component
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New Task
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https://docs.google.com/file/d/1k4bIltXv-P8jDnrhCQ5uQs8UyZKESfP9/preview
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parse file

Workflow - Populate Component

File File AST
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MethodDeclaration
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Workflow - Populate Component

File AST

ClassDeclaration

MethodDeclaration

Program

MethodDeclaration

… … 

{
  declaration: 'class TestClass',
  methods: [{
    declaration: 'print()',
    ...
  }],
  content: 'class TestClass 

 { static update() { 
 var va...',

  ...
}

extract 
signatures

Signature object
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Workflow - Populate Component

{
  declaration: 'class TestClass',
  methods: [{
    declaration: 'print()',
    ...
  }],
  content: 'class TestClass 

 { static update() { 
 var va...',

  ...
}

Signature object

visualize

Component
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Workflow - Edit File Contents

File

Component

?
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Workflow - Edit File Contents

Component
MethodDeclaration

… 

parse snippet

DummyProgram

DummyClass

Part AST
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parse file

Workflow - Edit File Contents

Orginal File File AST

ClassDeclaration

MethodDeclaration

Program

MethodDeclaration

… … 
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Workflow - Edit File Contents

File AST

ClassDeclaration

MethodDeclaration

Program

MethodDeclaration

… … 
MethodDeclaration

… 

DummyProgram

DummyClass

Part AST

replace node
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Workflow - Edit File Contents

File AST

ClassDeclaration

MethodDeclaration

Program

MethodDeclaration

… … 

File

print
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Next Steps & Future Work

● Editing file-level

● Integrate IndexedDB (Dexie)

● Variable bulk declarations 

(var x, y, z;)

25

● Replace static file list with 

directory browser
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Happy Navigation!
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Behaviour
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parse file

Component

Workflow

{name: 
ExampleClass, 

methods: 
[{name: 

TestMethod}]}

filenames signatures

extract signatures

Filename File AST Signature object

https://commons.wikimedia.org/wiki/File:File_alt_font_awesome.svg
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parse file

Component

Workflow

content changes

Filename

File AST

re
pla

ce
 n
od

e

New content
AST node

parse snippet
Changed file

print AST

https://commons.wikimedia.org/wiki/File:File_alt_font_awesome.svg
https://commons.wikimedia.org/wiki/File:File_alt_font_awesome.svg
https://commons.wikimedia.org/wiki/File:File_alt_font_awesome.svg
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Challenges
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● First idea for parsing: Esprima

● Problem: newest proposals (ES7) 

used, like :: bind-operator

=> use Babel

> var esprima = require('esprima');
> var program = 'const answer = 42';
> esprima.parse(program);
{ type: 'Program',
  body:
   [ { type: 'VariableDeclaration',
       declarations: [Object],
       kind: 'const' } ],
  sourceType: 'script' }
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Challenges
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● First idea for AST printing: ESCodeGen

● Problem: Babel AST differs from 

ESTree specification

escodegen.generate({
    type: 'BinaryExpression',
    operator: '+',
    left: { type: 'Literal', value: 40 },
    right: { type: 'Literal', value: 2 }
});

=> use Babylon (Babel built-in AST printer)
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Challenges
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● First idea for AST printing: ESCodeGen

● Problem: Babel AST differs from 

ESTree specification

escodegen.generate({
    type: 'BinaryExpression',
    operator: '+',
    left: { type: 'Literal', value: 40 },
    right: { type: 'Literal', value: 2 }
});
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Challenges
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● Using Babylon as AST printer

● Problem: Very ‘picky’ with AST 

structure, can’t parse AST-parts

=> Create wrapper objects


