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surrogate pair, 138
surroundContents() method, 531–532, 672
swapColors() function, 104
switch statement, 92–93, 973
Symbol property, 50–51, 153
Symbol type, 50–62
Symbol.asyncIterator function, 53–54
Symbol.for(), 51
Symbol.hasInstance function, 54–55
Symbol.isConcatSpreadable function, 55–56
Symbol.iterator function, 56–57
Symbol.match function, 57–58
Symbol.replace function, 58
symbols

using as properties, 52–53
as weakmap keys, 988
well-known, 53–62

Symbol.search function, 59
Symbol.species function, 59–60
Symbol.split function, 60–61
Symbol.toPrimitive function, 61
Symbol.toStringTag function, 61–62
Symbol.unscopables function, 62
synchronous programming, asynchronous programming 

versus, 384–385
synchronous tasks, 403
synchronous/asynchronous execution duality, 392
syntax

about, 19
case-sensitivity, 20
comments, 20–21
identifiers, 20
statements, 21–22
strict mode, 21

SyntaxError object, 153, 770
system dialogs, 446–448
SystemJS, 1007

T
tabIndex property, 650
tag functions, 47–48
tagging modules, 873–874
tail call optimization, 372–376
takeRecords() method, 537
target property, 547, 566, 646
task runners, 980, 1010–1011
template literals, 45–46, 47–48
template scripts, 736
<template> tags, 735–736
templates, HTML, 733–736
temporal dead zone, 26, 108, 358
terminate() method, 894, 897, 920, 927
test() function, 23, 130
text

decoding, 691–694
drawing, 618–620
encoding, 689–691
selecting, 654–655

text boxes, scripting, 653–661
text events, 580–583
text() method, 803, 830
text nodes

creating, 480–481
normalizing, 481–482
splitting, 482

text read/write, Clipboard API, 685
Text type

about, 479–480
creating text nodes, 480–481
normalizing text nodes, 481–482
splitting text nodes, 482

textAlign property, 618
textBaseline property, 618
textInput event, 582–583
textures, WebGL, 640–641
then() method, 400, 402–403, 405, 419
Thenable interface, 393
this object

about, 365–367
closures and, 379–380
inside proxies, 332–333

threads, compared with workers, 888–889
three.js, 1002
throttling performance, 612–613
throw() method, 240
throwing errors, 769, 772–774, 788–789
timeout property, 703
timeouts, 444–446
timeupdate event, 712
Timing APIs

about, 728–729
High Resolution Time API, 729–730
Performance Timeline API, 730–732

title property, 512
toDataURL() method, 614
toDateString() method, 122
toExponential() method, 134
toFixed() method, 134
toggle() method, 495
toGMTSring() method, 123
toISOString() method, 798–799
toJSON() method, 798–799
toLocaleDateString() method, 123
toLocaleLowerCase() method, 145–146
toLocaleString() method, 63, 122, 131, 133, 136, 

172–173, 371
toLocaleTimeString() method, 123
toLocaleUpperCase() method, 145–146
toLowerCase() method, 145–146
ToObject() method, 271
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tooLong property, 661
top property, 454
toPrecision() method, 134–135
toString() method, 38, 44–45, 63, 66, 79, 80, 122, 

131, 133, 136, 172–173, 364, 368, 371, 672, 753
totalBytes property, 711
toTimeString() method, 122
touch devices, support for, 579–580
touch events, 594–597
toUpperCase() method, 145–146
toUTCString() method, 123
transaction() method, 849–850
transactions, IndexedDB, 849–850
transferable objects, 907–908
transform() method, 620, 723–724
transform streams, 718, 723–724
transformations, 620–622
translate() method, 620
transparency, of variables, 958–959
transpilation, 983, 1008
traps

defining, 325–326
invariants, 328–329
parameters, 326–328

traversals
about, 519–521
NodeIterator type, 521–523
TreeWalker, 524–525

tree shaking, 980
TreeWalker, 524–525
trim() method, 144
trimLeft() method, 144
trimRight() method, 144
trusted property, 566
try/catch statement, 27, 767–772, 774
2D, 614–629
two’s complement, 68
type. See also specific types

coercion errors for, 776–778
determining, 101–102

type property, 10, 512, 513, 547, 566, 650, 694, 707, 
820, 897

typed arrays
about, 186, 192–196
ArrayBuffers, 187–188
behaviors, 193
changing, 194–195
copying, 194–195
DataViews, 188–192
emergence of, 187
history, 186–187
merging, 194–195

TypeError property, 153, 770
typeMismatch property, 661
typeof operator, 30–31, 102
TypeScript, 1008

U
Uglify, 1013
UI events, 569–572
unary minus operator, 66–67
unary operators, 64–67
unary plus operator, 39, 66–67
undefined property, 152
Undefined type, 31–32
underflow, of values, 195–196
underscore (_), 20
Underscore.js library, 1002
unhandled rejections, 412–413
unicode property, 128
unique property, 856
unit testing, 1013–1014
universal modules, 871–872
unload event, 571–572
unregister(), 206–207
unregister() method, 927
unshift() method, 175, 194–195
unsigned right shift (>>>), 73
unwrapping keys, 762–763
update() method, 852, 927
updateAnimations() method, 610
updateViaCache, managing service workers file caching 

with, 944–945
updating service workers, 943–944
upgrading

custom elements, 749–750
from GLSL 100 to GLSL 300, 638

URI-encoding methods, 150–151
URIError property, 153, 770
URL APIs, 726–728
URL object, 726
url property, 820
URLSearchParams object, 727–728
User Timing API, 731
userAgent property, 453
username property, 726

V
valid property, 661
validation

about, 660–661, 981–982
parameters of constructors, 345–346
parameters of functions, 345–346
properties, 345

value property, 650
valueMissing property, 661
valueOf() method, 38, 63, 66, 80, 81, 122, 133, 136, 

172–173, 368
values

copying, 99–100
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floating-point, 35–36
functions as, 363–364
JSON, 792
passing to shaders, 636–637
range of, 36–37

values() method, 204
var declaration, 23–24, 105–107
var keyword, avoiding, 967
variable declaration

about, 105
block scope declaration using let, 107–108
constant declaration using const, 108–109
function scope declaration using var, 105–107
identifier lookup, 109–110

variables
about, 22
const declaration, 28–29
declaration styles, 29–30
let declaration, 25–28
naming, 957–958
strict mode, 992
types of transparency, 958–959
var declaration, 23–24

vendor property, 453, 704
vendorSub property, 453
verifying messages with asymmetric keys, 760–761
vibrate() method, 453
videoHeight property, 711
videoWidth property, 711
View property, 566
viewports, WebGL, 632–633
Visual Studio Code, 1010
volume property, 711
volumechange event, 713
Vue framework, 1000

W
wait queue, 683
waiting property, 713, 926
waitUntil() method, 952
warn() method, 782
weak references, 205–207
weakmap keys, symbols as, 988
WeakMap type

about, 207
basic API, 207–209
non-iterable keys, 210
utility, 210
weak keys, 209

WeakRef class, 206
WeakSet type

about, 210
basic API, 211–212
non-iterable keys, 213
utility, 213

weak keys, 209
web browsers. See also specific browsers

error reporting, 766
identifying, 703–708

web components
adding content, 746–747
custom elements, 744–750
shadow DOM, 736–744

Web Cryptography API
about, 750
random number generation, 750–751
SubtleCrypto object, 752–763

Web Sockets
events, 833–835
limits, 847
localStorage object, 846
restrictions, 847
sessionStorage object, 845–846
storage event, 846–847

Web Storage, 843–847
WebAssembly, 1009
webdriver property, 453
WebGL

about, 186–187, 629
basics of, 630–641
context, 630
WebGL1 versus WebGL2, 641–642

WebKit, 594
Webpack, 980, 1007
websites

automation systems, 1010–1011
build tools, 1010–1011
compilation/transpilation tools and static type systems, 

1008
documentation generators, 1014–1015
editors, 1009–1010
formatters, 1011–1012
frameworks, 999–1001
Grunt, 980
Gulp, 980
high-performance script tools, 1009
jQuery, 490
libraries, 1001–1004
linters, 1011–1012
minifiers, 1012–1013
module bundlers, 1007–1008
module loaders, 1006–1007
Mozilla service worker cookbook, 922
npm, 980
“Offline Web Applications” Udacity course, 922
package managers, 1005–1006
Selectors API, 490
task runners, 1010–1011
unit testing, 1013–1014
Web Cryptography API, 750
Webpack, 980

WebStorm, 1010
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wheel events, 573–580
while statement, 87
width property, 454
window object

about, 153–154, 436
global scope of, 436–437
intervals, 444–446
navigating windows, 440–443
opening windows, 440–443
pixel ratio, 438
position, 438
relationships, 437
size, 438–439
system dialogs, 446–448
timeouts, 444–446
viewport position, 439–440

window.open() method, 442, 443
windows. See window object
window.URL.createObjectURL() method,  

698–699
wire weight, 982
Wise, David

The Impact of Applicative Programming on 
Multiprocessing, 387

with statement, 91–92, 105, 969, 997
worker data transfer, 905–912
worker modules, 884
Worker object, 894
worker pools, 912–915

WorkerGlobalScope, 890–891
workers

about, 887–888
compared with threads, 888–889
dedicated, 891–915
service, 921–952
shared, 915–921
types of, 889
WorkerGlobalScope, 890–891

wrapper libraries, 858
wrapping keys, 762–763
writable streams, 718, 721–722
write() method, 471–473, 721–722
WriteableStreamDefaultWriter, 722
writeIn() method, 471–473
writes, in Atomics API, 680
writing shaders, 634–635

X
XMLHttpRequest object, 802
XOR (^) operator, 71

Y
Yarn, 1006
yield, interrupting execution with, 229–237


