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What is SqueakJS?

- A Virtual Machine for the Squeak family of Smalltalks

- Implemented in JavaScript, runs in Web Browsers (even on phones)

- Aims at being the most compatible VM, able to run any image without modification
. Also practical for new applications (e.g. via JavaScript Bridge)

- Open-source since 2013 with many contributors

- Employed by Dan Ingalls” Smalltalk Zoo accompanying his HOPL paper



Welcome to the Smalltalk Zoo
Curated by Dan Ingalls

What is it?

Here you will find various Smalltalk stories and artifacts that | have collected from years of building Smalltalk systems at Xerox,
Apple, HP, and Disney. This collection began as background material for a paper that | wrote for the ACM's History of
Programming Languages conference in 2020. In addition to various papers, there are simulations of several generations of
Smalltalk that you can run right here in your browser. This will give you some sense of how the user interface and
programming tools evolved along with the progress of the language.

Papers

The Smalltalk-76 Programming_System - My original paper on Smalltalk-76. Describes the syntax. object model,
and design of the byte-coded virtual machine. Includes a sketch of the vm written in Smalltalk-76 itself.
Back to the Future: the Story of Squeak - Describes the design of Squeak, a commercial-grade Smalltalk written
in itself and made practical by compiling a subset of the language ("Slang") to C.
The Evolution of Smalltalk from Smalltalk-72 through Squeak - A long paper (100 pages!) that | wrote for HOPL-2020.
This version includes corrections, and is a mixture of stories, technical details, and links to simulations and related work.

Simulations

AltoSmalltalk-72 - JavaScript emulating Nova machine code running an original Smalltalk save file from an Alto
Smalltalk-78 - Smalltalk-78, a variant of Smalltalk-76 with in-line Contexts

Smalltalk-80 - Xerox and Apple versions of Smalltalk-80 as released

Squeak - Squeak Smalltalk with several graphic and sound demos

Etoys - Squeak was designed to be a vehicle for multimedia projects with iconic scripting on top of Smalltalk

Bootstrap Files

Most of these are preserved only as scanned printouts, though someone who is good at OCR could probably recover the text
without too much trouble. Bootstraps are a place to start if you're curious about the beginnings of each Smalltalk generation,
or if you have a cool idea for an interpreter, but want some sort of starting library

ALLDEFS - Actual text of the bootstrap definitions for Smalltalk-72
MDefs - Scan of a similar bootstrap for St-74
launch.ft - Actual text of the last part of the St-74 bootstrap, analogous to the last part of ALLDEFS

Squeak (Smalltalk-96)




SqgueakJS: A Decade of Progress
2013: Beginnings

» DLS paper at SPLASH 2014 in Portland Oregon (won “Most Notable Paper” Award in 2024)
- Based on Potato (Dan Ingalls” Java VM)

- Innovative hybrid GC (VM manages old space, and JavaScript GC collects new space)

. Extensible via plugins

- Snapshots compatible with standard VM

- Could run “old” Squeak images like Etoys and Scratch as well as then-current Squeak 4.5



Sueak 113 X

The Squeak User Interface

Welcome to Squeak Version L13u

{c) 1996 Apple Computer, Inc. ALL RIGHTS RESERVED.

squeak iz a work in progress baszed on Apple's
implementationn of Smalltalk-80, with which it iz still
reazoniably compatible,

Notable features of Squeak

The Interpreter
Squeak iticludes & amntlele af _at [bie ulETOo

a Smalltalk intedS[ ] _ Browser ) E

with the "Blue B| Svetem-Files initialization |

completely new | Otject Storage BitEltSimulation | utilities initializelhterpret
headers and an | S0uvnd Interpreter | otject memory suf loadlnitialConitext
The interpreter Squeak I_nterpretej InterpreterSimulay compiled methods

. | Translation to C InterpreterSuppotr] conitexts

improved handlll g .cmeak-0bi | ObjectMemory object format

simulate itzelf a| HypersSqueak-Cost meszage sending

comments in the| HyperSqueak- S interpreter shell

stack bvtecodes

jump bvtecodes
"Initialize Interpreter state btefore starting execution of a new
image,”

Color graphics
BitElt haz teenn =~
color and many

zelf initialize0bjectMemory: bytezToShift,

activeContext « 11il0bq,
theHomeContext < nil0bi
method « 11il0bq,
treceiver « 11il0b,
meszageselector « nil0b
tiew Method « 11il0bq,

self primitiveFluzhCache,
zelf loadlnitialContext,

Display a menu
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X System Browser: Class

Kernel-Chronolog m BasicClassOrgani @ -- all -- @ hasMethods
Kernel-Classes A |Behavior A initialize-release A isObsolete
Kernel-Contexts Cateqgorizer accessing iIsSystemDefined
Kernel-Methods Class testing officialClass
Kernel-Numbers ClassBuilder ¥ copying

Kernel-Objects ¢ = 4 » class name v

a4 »| instance | ? | class | m 4 s
no timeStamp - testing - 2 implementors - in no change set -

browse senders implementors versions inheritance hierarchy inst vars class
hasMethods 4
"Answer a Boolean according to whether any methods are defined forthe &

receiver (includes whether there are methods defined in the receiver's
metaclass)." k

~super hasMethods or: [self class hasMethods]

PROJECTS

O carscriptt, | »  ticking & H

Test Car"color sees color TUTORIAL5
s AND DEMOS

No Carturn by 160+ random (£40) )«

Car forward by ©:5»
Carturn by :1»

Car bounce : silence




AHT
—- !

2oror] <k B b File Edit Share Help
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Motion { Control

Spritel

Looks Sensing

.......
!

Sound Operators

Pen Yariables

A El
scratch-Objects
acratch-EBlocks
t d acratch-Execution Engin
=0 (5 et <t -Object 10
acratch-TUI-Dialogs
turn $ degrees Scratch-TUI-Panes
acratch-TUI-Watchetrs
acratch-TUI-Support

T LT (TR i W op ~ | Scratch-Paint
scratch-Sound

oint towards | Scratch-Translat@nn
a scratch-Networking

Arehorph
AattrituteArgblorph
EBElockMorph
BooleaniArgMorph
CElockMorph

acceptzDroppedEeportetrs

drawing acceptsTvpelf:

other defaultValue:

object i/0 fixArgLavout
izAreMorph
izBlockMorph

move steps

ChoiceAtrgMorph
ChoicelrExpressionnArsho
ColorArgbotrph
CommatdBlockMorph

ifiztance clazs

meszage zelector and argument names
"commenit stating purpose of message”

izReporter
latelMotrph
prifitaren.

go to | | tempotrary wariatle names |

statements
glide secs to x: [J v

change x by

= -bbb v 236

set x to m
change y by

set y to m

if on edge, bounce

x position
y position
direction

Sttage
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Pharo10 Pharh

(‘, 0 0 Welcome to Phatro

Welcome to Phatro, a ¢lean, innovative, free and opeti-zource Smalltalk environiment aimed at toth professional
and recreational programmers alike,

¥ou <can find information atout Pharo ot www.pharo-project.org,

Tou can find 888 EEParzeTreeRule

- How to joiny
- Getting the F AST-Core-Matching EEParzeTrecRule == Zllll == + canMatch:
- Watching the AST-Core-Nodes EEBReplaceRule accesing context
) AST-Core-Parzer EEElockReplaceRule initialize-releasze 4+ foundMatchFor:

- Eeporting ¢t 4sT-Core-Tokens REStringReplaceRule matching methodSearchitring:
AST-Core-Vizitors EEBESearchRule private oW et
AST-Tesztz-Cote EEParzeTreesearcher perfotrmOi;
Announcements-Cote EEParzeTreeREewriter searchatring:
Announcements-View EEBESmallDictionary senthMeszages
If wou are tnies AutomatichMethodCategorizer-]

AutomaticMethodCategorizer--
(select the teg AutomaticMethodCategorizer(
AutomaticMethodCategorizer(
ProfStef go, Ballooti-Collections

Balloon-Engine
_ Ballootn-Fills
If wvou are it ' B B

AidaWeb, Mag i i

DEVImageWork (oerformOn: aProgramNode
zelf context empty,
+{{gearchTree match: aProgramMode inConitext: zelf context)
and: [zelf canMatch: aProgramMNode] )
ifTrue:
[owrner recuzivelvSearchlnContext,
zelf foundMatchFor: aProgramNode]
ifFalse: [nill

We really tiee

D|sp|ay a menu qaro f:] EEParzeTrecEule
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2014

« Closures

. JIT compiler

- Weak refs and finalization

- Javascript Bridge

- Progress



| » specialObjects: anArray @180
V activeContext: aMethodContexi
» 0 (sender): aMethodContext
1 (pc): 239 [vm: 133]
2 (stackp): 10 [vm: 15]
» 3 (method): aCompiledMethc
4 (receiverMap): nil
5 (receiver): aWorldState @
6 (1): aPasteUpMorph @13:
7 (2): anArray @-2611728
8 (3): true
» 9 (4): anOrderedCollection ¢
» 10 (5): anOrderedCollection
» 11 (6): anOrderedCollection
» 12 (7): anOrderedCollection
» 13 (8): aCurveMorph @137
14 (9): nil

>
>
>

this
137513 bytecodes,
22984226 sends (#137513)

I}r’ﬂolr

: ;Jclrl Class>>method

” [1] in BlockContext>>newProcess

ﬁ,[] in Project class>>spawnNewProcess
" | PasteUpMorph>>doOneCycle
|WorldState>>doOneCycleFor:

WorldState>>doOneCycleNowFor:

}]WorldState>>d1splayWorIdSaFely

A}BlockContext>>1fError
[}BlockContext>>on:do:

11

[] in WorldState>>displayWorldSafely:
PasteUpMorph>>displayWorld
PasteUpMorph>>privateOuterDisplayWorld
WorldState>>displayWorld:submorphs:

aWorldState
aPasteUpMorph
anArray

ctx[5]=rcvr:
ctx[6]=tmp@:
ctx[7]=tmpl:
ctx[8]=tmp2: true

ctx[9]=tmp3: anOrderedCollection
ctx[1@]=tmp4: anOrderedCollection

127 <72> pushConst: false

128 <83 38> send: #deferUpdates:

130 -9

131 <83 19> senu*
=> 133 <87> pop

134 <78> return:

#forceDisplayUpdate

receiver

Il =

Export File...

Import: | Choose Files

stack[++vm.sp] = temp[6];

vm.pc = 104; vm.send(lit[21], @, false); if (context !== vm.act:
case 104:

vm.pc = 106; vm.send(1lit[20], @, false); if (context !== vm.act:
case 106:

stack[++vm.sp] = temp[12];

vm.pc = 109; vm.send(1it[19], 2, false); if (context !== vm.act:
case 109:

vim.Ssp——;

stack[++vm.sp] = temp[10];

stack[++vm.sp] = vm.exportThisContext();

stack[++vm.sp] = 1;

vm.pc = 114; if (!vm.primHandler.quickSendOther(rcvr, 8)) {vm.s¢
case 114:

vm.pc = 123; continue;

case 116:

temp[14] = stack[vm.sp—1];

stack[++vm.sp] = temp[14];

stack [++vm.sp] = inst[3];
vm.pc = 122; vm.send(1it[23], 1, false); if (context !== vm.act:
case 122:

vm.pc = 123; vm.doReturn(stack[vm.sp——], context.pointers[0]);
case 123:

vm.pc = 124; if (!vm.primHandler.quickSendOther(rcvr, 11)) vm.se¢
case 124:

VM. Sp——;

stack[++vm.sp] = 1it[24].pointers[1];

var dup = stack[vm.spl; stack[++vm.sp] = dup;

stack[++vm.sp] = vm.falseObj;

vm.pc = 130; vm.send(1lit[25], 1, false); if (context !== vm.act:

case 130:

vm.pc = 133; viMngend(lit[26], @, false); if (context !== vm.act:
case 133:
VM. Sp——;
vm.pc = 135; yefoReturn(rcvr); return;

.interpretOne(true); return;




JavaScript Bridge

Build Web Apps

Bezidez running regular Squeak images, Squeak]s can directly uze JavaScript, It can interact with
the DOM, accesz JavasScript libraries, and use Smalltalk code to ¢reate an interactive HTML
interface, Trv these examples.

"Call glotal function”
J=& alert: 'Squeak savsz Hello World!l',

"Call function oty glotal object (opetr conzole to 2ee result)”
J=& conizole log: 'Squeak zavs Hello World!®,

"Modifw DOR”

| hl | k

hl = J5 document ¢reateElement: "'hl’,

hl intnerHTML: "Hello World!',

hl ztvle: 'pozition: absolute: color: red’.

J& document todv append: hl,

A,

"‘Create new Object, add propertiez and a method, retrieve property, <all method”
| obj |

obi = J5 Object new,

obi at: FzomePtrop put: 4=,

obi at: #¥complexProp put: {#Fa - 3. #b - 4},

obi at: #FzomeMethod put: (J5 Functionn niew: 'return this.complexProp.a + this.complexProp. '),
loti zomeProp. obj complexProp. obj somelethiod)
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2016

e SPUr support

- Networking plugin (by Fabio Niephaus)

. Incremental GC

- Progress



Squea.

Jo A

Decade o

2020

- Progress

- Switch from Lively Modules to ES modules (by Eric Stel)

« 64 bit support

.« SISTA bytecode support (by Fabio Niephaus)
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2024-20

- FFl support

. OpenGL 1.0 emulation

« TCP/IP emulation (unfinished)

- Progress
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e Faster JI

Future of Squeak]S

- More applications (like Caffeine and Code Paradise)

« 64 bit image export
- “Real” networking plugin

- Native App (e.g. to run Etoys on Mac)






