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Semantic SourceCodeNavigator - 0 %X
Files Classes Functions
demos/systembrowser/testFile1.js class TestClass update2 ()
demos/systembrowser/testFile2.js ass TestClass2 print2 ()

1 static update2(}) {

2 var variables = _recorder_[getScopeIdForModule()];

3

4 console.log( " something');

5
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Motivation

System Browser: Morph

WebDev 2017/18

KernelTests-Processes . 2 |event | mous 4
Files-Kernel BorderedMorph levents-accessing + mouseEnterDraggi
-Kernel 1 MorphicModel events-alarms + mouseEnter:

MaorphicTests-Kernel 1 HandMorph levents-filtering + mouseleaveDraggi
Network-Kernel MorphExtension events-filtering-bubblin | + mouseleave:
NetworkTests-Kernel TheWorldMainDockir | events-filtering-capturi «+ mouseMove: T of Down: [65]
Protocols-Kernel TheWorldMenu events-processing mouseStillDoy o - a
SUnit-Kernel levents-removing + mouseStillDoy
Compiler-Kernel *Etoys-customevents-s| & mouseUp: + AlternatePluggableListMorphOfMany mouseDown: {event handling} {Morphic-Plugg
ToolBuilder-Kernel other events + mouseWheel: || + BookPageThumbnailMarph mouseDown: {event handling} {MorphicExtras-Books}
Traits-Kernel + handlerForMo | «+ BracketSliderMorph mouseDown: {event handling} {Morphic-Widgets}
TraitsTests-Kernel |I| + handlesMouse| ButtonProperties mouseDown: {events} {Etoys-Buttons}

r— ” — ” \mp\ementor” —— H TEEE— H T ” i | G 4+ ChatButtonMorph mouseDown: {event handling} {Nebraska-Audio Chat}

mouseDown: evt

self eventHandler

ifNotNil; [self eventHandler mouseDown: evt fra

"Check for option {menu) click”
evt yellowButtonPressed
ifTrue: [ self yellowButtonActivity: evt shiftPre:

"Handle a mouse down event. The default response is to let my
eventHandler, if any, handle it.”

prowse || senders |[implement:|| versions || inheritance | hierarchy || wars

| [ source )

mouseDown: anEvent

lastMouse 1= anEvent curserPoint

) Senders of mouseDown: [37]

oos

mt 4/19/2015 12:15 - event handling - 65 implemento,

FatBitsPaint toolsForSelection {initialization} {MorphicExtras-AdditionalWidgets}
+ InterimSoundMorph mouseDown: {event handling} {MorphicExtras-Soundlinterface}

nultemMorp n: {events rphic-Menus}
Morph click {event handling} {Morphic-Kernel}
2 Morph handleMouseDown: {events-processing} {Morphic-Kernel}

Morph showActions { meta-actions} {Morphic-Kernel}

no change set -

+ NumericReadoutTile mouseStillDown: {event handling} {Etoys-Scripting Tiles}

% PasteUpMorph mouseDown: {event handling} {Morphic-Worlds}

4 PluggableListMorph mouseDown: {events} {Morphic-Pluggable Widgets}

+ PluggableListMorphOfMany mouseDown: {event handling} {Morphic-Pluggable Widgets}
o paray) " c . 1 s ol ™ Y

browse || senders |[implementar || wversions || inheritance || hierarchy || wars

(s )

mouseDown: evt
evt yellowButtonPressed
ifTrue: [self chooseMagnification: evt]
ifFalse: [super mouseDown: evt]

bf 9/21/1999 10:45 - event handling - 65 implementors - in no change set -
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Initial Task

e Webstorm-like Shift+Click navigation for senders and
implementors

e Finding the definition of a method / function / class

e Autocompletion on variables and properties over multiple files



Motivation ﬂ
Using Tern

e Tern is a stand-alone code-analysis engine

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

e Builds abstraction with inference engine



Motivation

Initial Task - Using Tern

e [...] over multiple files

e Problem: Demo example does
not work in Lively -> Tern is

hard to debug!

WebDev 2017/18 06.02.2018

W O N U D W N R

I R T O O
® N O A WN RO

index.js | list.js | mymath
l// Tern can do ECMAScript 6 (2015) too!

// Imports and exports work. You can complete m(
// jump to the definition of things defined in 1

// (Press alt-. on ‘List' to jump to the class ¢
import {List} from "./list"

import * as myMath from "./mymath"

const 1 = List.of(3, 4, 5)

for (let elt of l.map(x => x * 2)) {
// Tern knows that ‘elt® is a number!
let output = myMath.halve(elt)
console.log(output)

}

// Raw template string
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v commands...
Autocomplete (ctrl-space)

Jump to definition (alt-.)

Describe (ctrl-0)

Find type of (ctrl-i)
Rename variable (ctrl-q)
Add a new file

Remove this file

Rld



Motivation - Project Revamp

New Task

e System Browser
(similar to Squeak)

e Parsing files and their
signatures

e Visualization in component

e Edit content in component

=
nice 12/27/2009 0310 - other - 1 implementor - in no change set -
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) System Browser: PaintBoxMorph [~ 1+]=}

A |MorphicExtras-Postsg | 4| CachingCanvas A - all - A|action
MorphicExtras-Sound | |CanvasCharacterScal| |actions |actionCursor
MorphicExtras-Sound | |MultiResolutionCanva| |copying addCustomMenulten
MorphicExtras-Squeal| |PaintBoxColorPicker || |initialization addGraphicLabels
MorphicExtras-Suppo  PaintBoxMorph other addLabels
MarphicExtras-Text S| |ScrapBook recent colors addTextualLabels
|MorphicExtras-Undo || -ZScroIImgTooIHoIder user interface addWeakDependeni
MorphicExtras-Widge || SketchEd|torMorph *Etoys-support beStatic
|MorphicExtras-Excep (4| ] _ |brushactionnibevt:

¥ |Etovs-Buttons T = ¥|brushable

P ¥ |Jn5tance|| 7 || class | =] <l v
browse || senders || implementors || versions || inheritance || hierarchy || vars | SOuUrce ._

(A addGraphchabels

"translate button labels"

:= NaturalLanguageFormTranslator localelD: (Locale current localelD).

#('KEEP' 'UNDQ" 'CLEAR' 'TOSS") do: [label |
(formTranslator translate: label, ‘-off') ifNil: [~ falsel.
(formTranslator translate: label, "-pressed') ifNil: [~ false].
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https://docs.google.com/file/d/1k4bIltXv-P8jDnrhCQ5uQs8UyZKESfP9/preview
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Semantic SourceCodeNavigator S I
Files Classes Functions
demos/systembrowser/testFile1.js class TestClass pdate2 ()
demos/systembrowser/testFile2.js class TestClass2 print2 ()

1 static update2() {

2 var variables = _recorder [getScopeldForModule()];

;- console. log('something");

5|3

WebDev 2017/18 06.02.2018 16
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Structure

Workflow - Populate Component

1 import { getScopeldForModule } from
2 "src/external/babel-plugin-var-recorder.

5™: Program

4| class TestClass { %Bﬂ— |
; tati date() { .
static updatel) 4 > ClassDeclaration

console.log( ' something'}:

o parse file S
5 static print(} { MethodDeclaration MethodDeclaration
18 console.log{"somethingelse");
i d | ‘
13 ¥
File File AST

WebDev 2017/18 06.02.2018
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Workflow - Populate Component

Program {
declaration: 'class TestClass',
| BABYLON methods: [{
ClassDeclaration declaration: 'print()’,
T extract }]--
MethodDeclaration MethodDeclaration signatures cor,1tent: 'class TestClass

{ static update() {
‘ ‘ var va...',

File AST Signature object



Structure

{

declaration:
methods: [{
declaration:

M,

content:

'class TestClass',
‘print()’,

'class TestClass

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

Workflow - Populate Component

= SemanticSourceCodeNavigator
Files

demos/systembrowser/testFile2.js

Signature object

WebDev 2017/18

1 static update2() {
2 wvar variables = recorder [getScopeIdforitodule()];
visualize > :

console.log("something’);
}

06.02.2018

demos/systembrowser/testFile1.js class TestClass

Hasso
Plattner
Institut

IT Systems Engineering | Universitat Potsdam

- O %
Classes Functions

class TestClass2 print2 ()

Component
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Structure

Workflow - Edit File Contents

. . 1 import { getScopeldForModule } from
SemanticSourceCodeNavigator 2 |"src/external/babel-plugin-var-recorder.js";
Files Top Level Functions Methods -
4| class Testllass {

. - 5 static update
demos/systembrowser/testFile1 js class TestClass update () '? & war % = "SOME CHANGESTTIT:
demos/systembrowser/testFile2.js class TestClass2 print () = > 7 Conzole.log( something ' );

1 static undate(y [ E ¥
> [Lvar_x = _'soMe cHanges!!!I]'; | 5% : .
3 console.log('something"); A static print() { .
1|} 11 console. log{"somethingelse");
1z 3
Component 13
14}

File

WebDev 2017/18 06.02.2018
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Workflow - Edit File Contents

DummyProgram

Files Top Level Functions Methods
demos/systembrowser/testFile1 js class TestClass update ()
demos/systembrowser/testFile2.js class TestClass2 print () DummyC lass

1 static yndate(y [

> Lvar_x = 'soMe_cHanGes!i1I['; | W

3 console.log('something");

a} parse snlppet> MethodDeclaration

Component
Part AST
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Structure

Workflow - Edit File Contents

1 import { getScopeIdForModule } from
2 "src/external/babel-plugin-var-recorder.js";

1 class TestClass {

static update() {
var variables = _recorder_[getScopeIdForModule()];

console.log( " something');

}

11 static print() {
12 console.log({"somethingelse™);

}

Orginal File

WebDev 2017/18

BHBEL
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parse file

06.02.2018

Program
|

ClassDeclaration

/\

MethodDeclaration MethodDeclaration

File AST




Structure

Workflow - Edit File Contents

DummyProgram

DummyClass

MethodDeclaration

replace node
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Part AST

06.02.2018

>

Program
|

ClassDeclaration

/\

MethodDeclaration MethodDeclaration

File AST




Structure

Workflow - Edit File Contents

Program

ClassDeclaration

/\

MethodDeclaration MethodDeclaration

WebDev 2017/18

File AST

BABYLON

print

06.02.2018
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2 "src/externgl/babel-plugin-var

4 class Testllass {
: static update

1 import { getScopeldFerModule } from
-recorder.js";

var x = "50ME CHANGES!!!!®

c

He
sta
e

hy

onsole.log( 'something');

tic print(} {

onsole.log{"somethingelse’

File

"1



1s Engineering

Next Steps & Future Work ﬂ

e Editing file-level e Replace static file list with
e Integrate IndexedDB (Dexie) directory browser

e Variable bulk declarations

(var x, y, z;)
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Files Classes Functions

demos/systembrowser/testFile1.js class TestClass update2 ()

demos/systembrowser/testFile2.js ass TestClass2 print2 ()

static update2() {
var variables = _recorder_[getScopeIdForModule()];

1
2
3
4 console.log( " something');
5
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getSignatures(File) new(File) m
. getTree()
Behaviour
<~ — abstractSyntaxTree — — -
e sighatures — — — — — — —

|
setContent{Node, Content) —————

write Content{Mode, Content)

— — — —success — — — —

e T S S e
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= SemanticSourceCodeNavigator

Workflow

demos/systembrowser/testFile1.js class TestClass pdate2 ()
demos/systembrowser/testFile2.js class TestClass2 print2 ()

1 static update2() {

2 var variables = _

recorder_[getscopeldfortodule(}];

4 console.log('something');

5}

filenames Component signatures

f {name:

T

ExampleClass,
T 2T methods:
parse file > T T T extract signatures> [{name:
g TestMethod}]}

v

Filename File AST

Signature object
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https://commons.wikimedia.org/wiki/File:File_alt_font_awesome.svg

Structure

Workflow

= SemanticSourceCodeNavigator

Files

Classes Functions
demos/systembrowser/testFile1.js class TestClass pdate2 ()
demos/systembrowser/testFile2.js class TestClass2 print2 ()

1 static update2() {
> var varisbles = _recorder_[getScopeIdfortiodule()];

onsole.log('something');

s}

content changes 3} Component

HPI

o
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=

Filename

2

New content

WebDev 2017/18

File AST
parse file > T

|
mber

j:; Willp h \rarmr_ - - ’QS\@
parse snippet N : "

AST node

=

Changed file
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Challenges L T

IT Systems Engineering | Universitat Potsd:

e First idea for parsing: Esprima . gig;ﬁg; - rsg:g;e;;;;g;iza;ge;
> esprima.parse(program);
e Problem: newest proposals (ES7) { type: 'Program’,
body:
i 5 o i [ { t : 'VariableDeclaration',
used, like :: bind-operator nereonss [t

kind: 'const' } ],
sourceType: 'script' }

FL

=> use Babel
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e First idea for AST printing: ESCodeGen | cscogeen-goneratell cion’,
operator: '+'

e Problem: Babel AST differs from left: { type: 'Literal’, value: 40 },

right: { type: 'Literal', value: 2 }

ESTree specification D

=> use Babylon (Babel built-in AST printer)



Challenges

First idea for AST printing: ESCodeGen
Problem: Babel AST differs from
ESTree specification

Hasso
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escodegen.generate({
type: 'BinaryExpression’,
operator: '+',
left: { type: 'Literal', value: 40 },
right: { type: 'Literal', value: 2 }
1)




Challenges

e Using Babylon as AST printer
e Problem: Very ‘picky’” with AST

structure, can’t parse AST-parts

=> Create wrapper objects

WebDev 2017/18 06.02.2018
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BABYLON



