CONTENTS IN DETAIL

INTRODUCTION

ON Programming . . .. e ettt et
Why Language Maters . ......ouu et
What s JavaScript? .. ...
Code, and Whatto Do with [t ..o
Overview of This BoOK ... ..ottt
Typographic ConVENtIONS . ...\ u'e ettt e e e e e e eieeeeens

PART I: LANGUAGE

1
VALUES, TYPES, AND OPERATORS

ValUBS ot
NUMDETS et

) 1T Te T3P
UNAry OPerators .. ...ttt et e e
Boolean Values . ...
COMPANISON . . e ettt et e et et
Logical Operators. . ... ...uu ittt e
Emply Values . ..o
Automatic Type Conversion . .........uoniin it
Short-Circuiting of Logical Operators...........ovvviiiiieiiiiieininnnn.s.
SUMMATY ettt e e et

2
PROGRAM STRUCTURE

Expressions and Statements .. ......uuneineu et
BINAINGS .« - e ettt e
Binding Names . ... ...
The ENVIrOnmMent. ..ottt ettt ettt e e et e e e
FUNCHIONS .o e
The console.log FUNCHON ... ..ottt
Return Values .. ..o
Control Flow .o
Conditional EXECUHON. . .ottt et

11

12
12
13
14
14
16
16
16
17
18
18
19
20



while and do Loops. . . ..o 30

INdenting Code ...ttt 32
FOr LOOPS vttt 32
Breaking Out of @ Loop ... vui et 33
Updating Bindings Succinctly .. .....ouiie 34
Dispatching on a Value with switch ......... .. ... 34
CapitaliZation . . . ..o 35
COMMENES . ..ottt e e et e e e 35
SUMMIAIY ettt et e e e e e et e e e 36
EXercises . ..o 37
Looping a Triangle ... ..ot 37
FizzBuzz . .o 37
Chessboard .. ... 38
3
FUNCTIONS 41
Defining @ FUNCHON . . ..ot 41
Bindings and SCOPEs .. ...ttt 43
Nested SCOPE ...ttt 44
Functions s Values . . .. oo .ttt 44
Declaration NOtaHON .. ...ttt e 45
ATow FUNCHONS . . .o e e 45
The Call Stack . ...e e 46
OpHonal Arguments . ...ttt e 47
CloSUTE . e ettt 48
RECUISION . . . et e 50
Growing FUNCHONS ... ... i 52
Functions and Side Effects . .........oooiiiii 54
SUMMAIY ettt e e et 55
EXercises . ..o 56
MinImum . . 56
Recursion . ... 56
Bean Counting . ...o.uinin i 56
4
DATA STRUCTURES: OBJECTS AND ARRAYS 59
The Weresquirrel . . ... ..o 60
DOt SEES ettt 60
PrOPErtiEs. . .t 61
Methods . .o 62
@ oY1= 62
Mutability .. 65
The Lycanthrope’s Log ... ..ot 66
Computing Correlation. ... ... 67
ATTAY LOOPS ettt et 69

viii Contents in Detail



The Final Analysis ......oooiiiiii i
Further Arrayology ........ooieiii i
Strings and Their Properties ...........cooiiiiiiiiiiiia.
Rest Parameters ..... ...
The Math Object . ...ovvii e
Destructuring . .. ..o oot e
JSON
SUMMATY .« et
Exercises ... ..ot

The SumofaRange........covviiiiiiin..,

Reversing an Array .........oooiiiiiiinininnnnan...

ALt o

Deep Comparison ........coooiiiiiiininennnnen...

5
HIGHER-ORDER FUNCTIONS

AbSIraction ... ...
Abstracting Repetition. ........oiiinii i
Higher-Order Functions ..........coiiiiiiiiiiiiiiaen...
Script Data Set .. ..o
Filtering Arrays. ... .oouei et
Transforming with map...........o o i
Summarizing with reduce ...
Composability ...
Strings and Character Codes ........coovviviiiiiniinnnn....
Recognizing Text .. ..o.ooviiii i
SUMMATY et
Exercises ... ..o

Flatening ...o.vvii e

Your Own Loop. .. vvvvninii i

Everything.....ooviiiii

Dominant Writing Direction ........................

6
THE SECRET LIFE OF OBJECTS

Encapsulation ......ooiiiii
Methods. ..o
Prototypes ...
ClaSSES . - e vttt e e
Class Notation . ... ee et
Overriding Derived Properties ..........ccvviiiininnenn....
MAPS e
Polymorphism ...
Symbols .o
The lterator Inferface . ........oooviiiiii i

Contents in Detail

ix



Getters, Setters, and SIAHCS . ..o vttt e 109

YT 1o T Yo=Y 11
The instanceof OPerator . ... ... ... iu et e e 112
SUMIMIATY ettt et et e e e et 112
EXercises . ..o 113
AVECIOr TYPE ettt e 113
GrOUPS .ttt ettt et e e 113
lterable Groups . ....o.ven i 114
Borrowing aMethod ... ..ot 114
7
PROJECT: A ROBOT 117
Meadowfield .. ... ... 17
THe TaSK .« .ottt 119
Persistent Data ... 120
SIMUIGHON ... 121
The Mail Truck’s RoUte . . ..o vttt e 123
Pathfinding .. .ovoie et 123
EXErCises . ..o 125
Measuring @ Robot. . ...t 125
Robot Efficiency. . ..ottt 125
Persistent Group ... ...ouen ittt 126
8
BUGS AND ERRORS 129
LanQUOgE. o 129
SHICE MO vttt 130
L < L= P 131
TSt NG ettt 132
DEbUGGING + .ottt et 133
Error Propagation .. ... ... e 134
EXCEPHONS . . ettt e 135
Cleaning Up After EXCEPHONS. . . ..ttt et ettt 136
Selective Catching . . ..ot 138
ASSEITIONS .o e 140
SUMMATY ettt e e e e e 141
EXEICISES ettt 141
Ry et 141
The Locked BOX .. v .o vttt 141
9
REGULAR EXPRESSIONS 145
Creating a Regular EXpression . ..........oueun it 146
Testing for Matches . .. ..ot 146

X Contents in Detail



Sets of Characters ........ooiiini i
Repeating Parts of a Pattern ............cooviiiiiiiiii s,
Grouping Subexpressions ......... ...
Matches and Groups ......o.vuviniiinii i
The Date Class . ... .veune et
Word and String Boundaries ...........ooiiiiiii i
Choice Palerns .........ouee e
The Mechanics of Matching ...
Backiracking . ....vvnii e
The replace Method ...t
Gred . .ottt
Dynamically Creating RegExp Objects. ...,
The search Method ... ... ..o
The lastindex Property ........ooiiiiiiiii i

Looping Over Matches .............ooiiiiiiiiiiiin...
Parsing an INIFile.......oooiiiii e
International Characters....... ..o,
SUMMATY .« e e
EXercises . ..o

Regexp Golf. ..o

QuOting Style . . vt

Numbers Again ........ccoiiiiiiiii i

10
MODULES

Modules as Building Blocks. ..o
Packages . ....o.oii
Improvised Modules ......... ...
Evaluating Data as Code. .. ovvvvnini i
CommonlS ...
ECMAScript Modules . ......cooiiiiii i
Building and Bundling ....... ...
Module Design . .. ...
SUMMATY .« e
Exercises ......oouiu i

11
ASYNCHRONOUS PROGRAMMING

Asynchronicity . ....oouueeu e
Crow Tech . ...
Callbacks. . ...

PrOMISES . . vttt

Contents in Detail

xi



Failure oo 187

Networks Are Hard . .. ... 188
Collections of Promises. . ... ....oue ittt e e 190
Network Flooding . ... .oui i 191
Message ROUNING . ... vttt 192
ASYNC FUNCHONS ..o 194
(7Y 1= 7 196
The EVENtLOOP . . . vttt e et e e e 197
ASYNChronoUS BUGS . ..o vttt et 198
SUMMAIY ettt e et et e e e e e e e e e e 200
EXEICISES ottt 200
Tracking the Scalpel. . ... oo 200
Building Promise.all ... ... . . 200
12
PROJECT: A PROGRAMMING LANGUAGE 203
T T 203
The Evaluator . ..o e 207
SPeCial FOrmS . ot 208
The EnVIFONMENt. . ..ottt e e 210
FUNCHIONS .o e e 211
Compilahion . ... 212
CREatNg e ettt e e 213
EXEICISES ettt et 214
ATTOYS et e e 214
CloSUTE ettt 214
(e 1111 1T 0 1 214
FIXiNg SCOPE .ot 215

PART ll: BROWSER

13

JAVASCRIPT AND THE BROWSER 219
Networks and the Infernet . ... ...t e 219
The Wb . 221
1 221
HTML and JavaScript ..o vttt e e e 223
Inthe SANABOX .« ..o c et 224
Compatibility and the Browser Wars ..ot 225

Xii Contents in Detail



14
THE DOCUMENT OBJECT MODEL

Moving Through the Tree. . ....ooiiii i
Finding Elements ... ..ot
Changing the Document ..........ooviiiiiiiiiiiieiiennnen,
Creating Nodes .. ......oiiiii e
Attributes . ..o

Positioning and Animating .........oiiiiii i
SUMMATY .« ettt e
Exercises .....ooiuin i
BuildaTable ..o
Elements by TagName .............coooiiiiiiiin.t.
The Cat's Hat. .o ovoveei e

15
HANDLING EVENTS

EventHandlers ... ...
Events and DOM Nodes ..o
Event Objects .. ..ottt
Propagation . ...
Default ACHONS .. ..ot
Key Events . ..o
Pointer Events .. ... ..o e

Mouse Clicks ..o

Mouse Motion ... ... .. i

Touch Events . ...o.oniiii e
Scroll Events ...t
Focus Events ... e
Load EVent. . ...t
Events and the Event Loop ...t
IS et
DebouNCINg v ettt
SUMMATY ettt
EXErCISES .« ottt ittt

Contents in Detail

xiii



16

PROJECT: A PLATFORM GAME 265
The GOME . ettt e e e e e 265
The Technology .. ...t e 266
LeVelS . e 267
Reading a level . ... 267
ACIOTS o 269
Encapsulation as @ Burden .........oiiiiiii 272
D aWING -« e ettt e e 273
Motion and ColliSion . .....o.iii 277
Actor Updates . ...t 280
Tracking Keys . ..o e 282
RUNNING the Game .. ..ottt e e e e 283
Exercises .. ... 285
GAME OVET ettt e 285
Pausing the Game ... ...ttt 285
AMONSIEN . . o e 285
17
DRAWING ON CANVAS 287
SV G 288
The Canvas Element .. ... o 288
Lines and SUMFACES . . ..o et 289
PO RS e 290
LT Y 292
Drawing a Pie Chart. ... ..o 294
TR e e e 295
T T =T PP 295
Transformation . ... ..o 297
Storing and Clearing Transformations ...t 299
Back to the Game ... ...iinit e 301
Choosing a Graphics Interface ...........co.iiiiii 305
SUMMIATY ettt et et e e e et 306
EXercises . ..o 307
SROPES e 307
The Pie Chart . ..o e e e e 307
A Bouncing Ball ... 308
Precomputed Mirroring .. ...o.vii i 308
18
HTTP AND FORMS 311
The Protocol ... 311
Browsers and HTTP .. ..o e 313
FotCh . e e 315
HTTP Sandboxing .. ... en ittt e et 316

xiv Contents in Detail



Appreciating HTTP ... .. .
Security and HTTPS ...
Form Fields ... ..o
FOCUS w et
Disabled Fields. ..o
TheFormasaWhole.... ... i
Text Fields .. ..o
Checkboxes and Radio Buttons ............ccoiiiiiiin...
Select Fields ..o
File Fields. .. ..o
Storing Data Client-Side.......coooviiii it
SUMMATY ettt e
EXerCiSes .« ottt e

Content Negotiation ...,

A JavaScript Workbench ........... ...l

Conway's Game of Life...............ooiiiiiin...

19
PROJECT: A PIXEL ART EDITOR

Components . ..ot e
The SHAte ..ottt
DOMBUIlDING ..o
The Canvas .. oo e et e
The Application ...
Drawing Tools . ..vuieei et
Savingand loading ..o
Undo History . .. .ovueee e
Let's Draw ..o

Keyboard Bindings.........cooiiiiiiiiiiiininnaan..
Efficient Drawing .........ooviiiiiiii i
Circles ..o
Properlines ........cooiiiiiiiiii

PART Ill: NODE

20
NODE.JS

Background. . ..o
The node Command ...... ...t

Modules . ...

Contents in Detail

XV



Installing with NPM ... oo 356

Package Files. ... ..o 357
VEISIONS ettt e 357
The File System Module . ... .o i 358
The HTTP Module. . . oo e 360
SHTBAMS .ottt 361
A il Server . . 363
SUMMAIY ottt e ettt 368
EXErCises ... 368
Search Tool ..o 368
Directory Creation . ... ...t 368
A Public Space onthe Web. ... ... 369
21
PROJECT: SKILL-SHARING WEBSITE 371
DI gN « et e 372
Long Polling ..o 372
S Y 373
TRE SEIVET . ettt 375
ROUNING et e 375
Serving Files. ..ot 376
Talks @S RESOUICES . vttt e e e 377
Long Polling SUPPOrt ..o 380
The Clent ... 381
1 381
ACHiONS .o e 382
Rendering CompPOnents . .. ... ettt ettt 383
Polling . v 385
The Application ... ..o 386
EXercises . ..o 387
Disk PersistenCe . . .« e vttt ettt et 387
Comment Field Resets . ......veuiiui e 388
22
JAVASCRIPT AND PERFORMANCE 391
Staged Compilation .. ......i 392
Graph Layout . . ... 392
Defining @ Graph .. ..o 394
ForceDirected Layout . . ..ottt e 395
Avoiding Work ..o 397
PrOfliNg .t 399
Function Inlining . . ..o .ot e 400
Creating Less Garbage . .......vueei i 401
Garbage Collechon . ... ..o e 402
DYNAMIC TYPES . . e ettt e et e e e 403

xvi Contents in Detail



SUMMATY et ettt e e e et 404

EXErCISES ettt e 405
Pathfinding . ... .ove e 405
L2017 S 405
OPHMIZING .« e ettt e e e e 406
EXERCISE HINTS 407
Chapter 2: Program SIUCtUre ... ..iui et 407
Looping a Triangle ... .ouue it 407
FIZzBUZZ . ..o 407
Chessboard . ... .. o 408
Chapter 3: FUNCHONS . ...ttt 408
MiNImUmM . 408
RECUISION ...t e e 408
Bean Counting ... e 409
Chapter 4: Data Structures: Objects and Arrays.......oovviiiiii i 409
The Sumof aRange. ... ..oooi i 409
Reversing an Array . ....o.ou it 409
A LISt o e 410
Deep Comparison ... .... ettt e 410
Chapter 5: Higher-Order Functions ...........oouiiiiiiiiii i 411
EVerything . ... c et 411
Dominant Writing Direction .............oo i 411
Chapter 6: The Secret Life of Objects.........cooiiiiii e 411
A VECIOr TYPE ettt 411
GrOUPS -ttt ettt ettt e e e e e 411
lterable Groups .. .. ...ttt 412
Borrowing a Method . ... i 412
Chapter 7: Project: ARobot. ... 412
Measuring @ Robot. . ...t 412
Robot Efficiency. . ..o v ettt e 412
Persistent Group ... ...u ittt 413
Chapter 8: Bugs and Errors ... 413
Ry et 413
The Locked BOX .. v .o vttt 413
Chapter 9: Regular EXpressions. .. ....ovueuire e 413
QUOHING SHYI . e sttt 413
Numbers Again . .....ooi 414
Chapter 10: Modules. .. ... 414
A Modular Robot ... .o 414
Roads Module ... ..ou i 415
Circular Dependencies . .......vuueueie e 415
Chapter 11: Asynchronous Programming ...........ouuiiuiiiiiiiniiniineinne.. 416
Tracking the Scalpel. . ... o 416
Building Promise.all ... ..o 416

Contents in Detail

xvii



Chapter 12: Project: A Programming Language .........c.oveuiiiiiiiiniinninnne.. 416

ATTAYS et 416
ClOSUTE .« ettt e e e e 417
COMMENES . .« ettt e e e et 417
FIXING SCOPE ettt 417
Chapter 14: The Document Object Model ..., 417
Builda Table ... ..o 417
Elements by Tag Name . ......ooiii e 418
The Cat's Hat. . oo 418
Chapter 15: Handling Events . .....oviuie e 418
Balloon .. 418
Mouse Trail ... 418
Tabs 419
Chapter 16: Project: A Platform Game ........oouiii i 419
Pausing the Game ..ottt 419
AMONSIEr . .o 419
Chapter 17: Drawing on Canvas . ... ...ueuee et 420
SRPES 420
The Pie Chart . . ..o 420
ABouncing Ball ... ... 421
Precomputed MIrroring . . ... v it et 421
Chapter 18: HTTP and FOrms . . ...vuie et 422
Content Negohation . ........o.iui i e 422
A JavaScript Workbench ... o 422
Conway's Game of Life. ..o 422
Chapter 19: Project: A Pixel ArtEditor .........coviiiii i 423
Keyboard Bindings. .. ... ovueineie e 423
Efficient Drawing .. ...ooune it 423
CIrCles - o 423
Proper Lines . ..ot 424
Chapter 20: NOe.{s ..ttt 424
Search Tool ..o 424
Directory Creation . ... ....c. .ttt 425
A Public Space onthe Web. ... ... oo 425
Chapter 21: Project: Skill-Sharing Website .......... ... ..o, 425
Disk Persistence . . .....oouiini it 425
Comment Field Resets . ......veueit e 426
Chapter 22: JavaScript and Performance ... 426
Pathfinding . .. ..o 426
OPHMIZING . v ettt e 426
INDEX 429

xviii Contents in Detail





