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Why learn from professional web Ul's?
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Get Started With Laravel 5

Popular How-To Tutoria Popular eBooks

Start Here: Learn CSS Layout

Laravel is a PHP framework for modern
web apps. Recently upgraded to version 5,
Laravel is a mature system that continues
to win support due to its elegance

60 minutes ’ Jason Lewis 2.5hours
'WEE DESIGN 1 Jun 2016 CODE

Mow that you've learned the essentials of
typography in the previous "Start Here"
course, you're ready to move on to the next
fundamental element of web
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6 Flexbox Projects for Web
Designers

The CSS Flexbox model is starting to see
more widespread use and is now
supported in all major browsers. In this
course, Craig Campbell will build upon

iig Camphbell 1 hour
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How do | do that?

& Snow Fall: The Avalanche at 7. x

- C  ® www.nytimes.comjprojects/2012/snow-fall/#/?part=tunnel-creek

E Snow Fall TUNNELCREEK  TOTHEPEAK  DESCENTBEGINS  BLUROF WHITE ~ DISCOVERY  WORD SPREADS MAP  THE GROUP =R

Alarge storm produced 32 inches of
snow at Stevens Pass in the three days
before the avalanche.

'I'he new snow put an increasing load on
a fragile crust:

NEXT PART

To The Peak



Learning Gap: Self-starter to Professional
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Self-Starter to Professional Learning Gap
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Inspection Burden
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@ @ Developer Tools - http://www.nytimes.com/projects{2012/snow-fall/
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Elements Console Sources Network Timeline » @142 @

[[*] AvalancheDeployjs  AvalancheDeploy.js:formatted x

28215 ;étEnv: function() {

28216
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28238

if (this.opts.presentationType === "ios" || this.opts.presentationTyp
this.shtml.addClass("nytmm_avalanche_touch");
if (this.opts.presentationType === "touch") {
this.$html.addClass("nytmm_avalanche_touch_Llow")

}
} else {
this.$html.addClass(“nytmm_avalanche_desktop")

}
this.shtml.addClass("nytmm_avalanche_" + this.opts.presentationType +
if (this.opts.presentationType === "ios" || this.opts.presentationTyp
if (NYTD.NYTMM.i05) {
this.shead.append{‘<meta name="viewport" content="width=devic
} else {
this.shead.append(’<meta name="viewport" content="width=devic

}
if (NYTD.NYTMM.Device.features.isRetina()) {
this.$html.addClass (" nytmm_avalanche_retina")

if (b.address.parameter(“source") && b.address.parameter(“source") ==
this.$html.addClass (" nytmm_avalanche_inapp")

28,238 Lines of JavaScript!




Last Year: Unravel

& Snow Fall: The Avalanche at 1. x

& c o i i 1 ~fall/#/2p:
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32 inches of
in the three days

1 increasing load on

v
To The Peak

/slide.js:9:32 (user.setInteractive)

/slide.js:15:1 (completelLoad)
/slide.js:58:2 (clickMap)

(r=bind(this,function(t){this.init({[], function()
{return t},null,

{enabled: !8})}),r.error=bind(this, function(t)
{this.inited=!8,this.error=t,t.requireModules=
[el,eachProp(T, function(t)

{B===t.map. id. index0f (e+"_unnormalized")&&f{t.map
Ldd)}),e(t) D), r.fromText=bind(this, function(n,i,t
MHvar
name=t.name;user=getUser(state),isInteractive=use
r.setlnteractive();}use.interactive()=!1),a(u),ha
sProp(k.config,e)&& (k.configlol=k.configlel);try
{reqg.exec(n)}catch{f){return c{makeError(
"fromtexteval”, "fromText eval for "+e+" failed:
"+f,f,[e1))}18%

{uselnteractive=!8@), this.depMaps.push(u),w.comple
teLoad(o),m{[o],r)}),void
i.load(t.name,m,r,k))})),w.enable(i,this),this.pl
uginMaps[i.id]=i},enable:function()
{CLthis.map.id]l=this, this.enabled=!9,this.enablin
g=!@,each(this.depMaps,bind(this,function(t,e)
{var n,i,r;if("string"==typeof t)
{if(t=s(t,this.map.isDefine?
this.map:this.map.parentMap,!1,this.skipMap), thi
s.depMaps[el=t, r=getOwn(x, t.id))return
void(this.depExportsel=r(this));this.depCount+=1
Juft, "defined” ,bind(this, function{t)
{this.defineDep(e,t), this.check() 1)), this.errback
&Bu(t,"error”,bind(this,this.errback))}n=t.id,i=T
[n],hasProp(x,n)||!i||i.enabled| |w.enable(t, this)
1)) ,eachProp(this.pluginMaps,bind(this, function(t



Last Year: Unravel

THE FELLOWSHIP OF THE RING
BOOK ONE
I A Long-expected Party
I[I The Shadow of the Past
Il Three is Company
IV A Short Cut to Mushrooms

V A Conspiracy Unmasked
VI The Qld Forest
VII In the House of Tom Bombadil
VIII Fog on the Barrow-downs
IX At the Sign of The Prancing Pony
X Srwrider
XI A Knife in the Dark
XII Flight to the Ford



Last Year: Unravel

M1: Key Source 1
M2: Key Source 2

M3: “Ah-ha” moment
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Human-Centered Prototyping

rototype 1: Extract Feature Code

Feedback:

Show us relevant co

rototype 2: Activity Highlighting

Feedback:

Show us live activity

rototype 3: Live Traces

Feedback:

Slow it down, play

e

[

@ hiips/800pKcomoerpsonpialods

B e sty swe MO CSS nascrt | Conde Outut

L - css e

<IDOCTYPE hesl> /+ background setup +/
> {

g conty + remmnge + o

Waant > smgh(

Sackground Sop = conti
background-i ingh = o | ratio;
/* custom ha:erau o 9’, 5
ronds with convered con kg sox;
content="parallax T et dogradation o/ path.data(resized-ingh", fog);
LackgrounaepostEtontotn SeRS | eprtant; Path.data(rres zed-imgi,
path.css("background-size", !
"fullscrun Dackzrwnn parallax” style /- fullscreen setup +/ B
y (indow).resize (backgroundResize) ;
onnt-50> ot o L s from bttt I
nt ) 106%; backgroundResize();
Alscreen, [+ set parallax background-position +/
content-a function parallasposition(e
e tion parallasposttion(e) (

“flscreen.overflow”.content-a {
height:aut
sin-height:166%;

/1 content centering styles +/
dreptaystable;

)
content-b

</div
</section> display:
pos
@iy clasullscreen backgrowd parallax” style.  vertical-align
«div class=content-a' text-alignicenter;
)

[+ visual styles +/
body{
</aiv>

csection class=*fullscreen*>

Centered content text-align:center; »

</div> Section { Ses
</section background:#9ed100;

@i classs*fullscreen backgroud parallax® style not-fullscreen {
v Class="content-a*> height:ses;
Tass="content-b° ) )
riontent overflovcorscontent overt
<br>Content over floscor Content averf

(window)  resize(parallaxPosi
1/$(window) . focus (paralLaxPos
$(window) . scrol (parallaxPosi
parallaxpositiont

r heightiindo = $(window).height();

height:106%; var topkindow = $(window).scrolLTop();
overflow:hidden; e oo ekl it
var currentiind findow + bottomind:
-fullscreen. overflo, $Cparallar®. ench(funcrtont{

r path = $(this);

(F(bouu-ﬂndu 3750 1 topkindon < bo
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1/ win when isage touch top of wind:
in = 85

1 s wen’ s e otten of
Var max = tindow;

o e

Var over low = height < heighting

09 = t0p - overt

botton = botton + overflow;

/1 value with Linear interpotation

Var value = min + (max - min) * (cu

1 set background-position

ar ortzemtaleosicion = pathater (1
Positi

S et bagrountpostons |

tal") hasClass("touch”)){




Human-Centered Design Findings

User Needs
Variable amounts of JavaScript
Personalized views (play, inspect)
Visual connections

*Feature reduction

0 st Tronsn g

)

Sieindon.resze backqroundhesize);

ML to s §(Cingon.focus sackgomniaestze)
o 20

o b iy ¢
J+ contnt centering styles +/ [y v i reogn
contants (




Telescope Approach

Fellowship of the Ring

Bilbo Baggins has a ring (more...)
The wizard Gandalf arrives (more...

Bilbo leaves (more...)

In addition, ever since Bilbo came back
to the Shire with the ring—which he
has kept secret from nearly
everyone—he has not seemed to age
at all. In fact, he reaches his 111th
birthday virtually unchanged.

When Bilbo announces that he is
throwing a grand party for his
“eleventy-first” birthday, everyone in
the Shire takes interest. After extensive
and elaborate preparation, the day of
Bilbo’s birthday finally arrives. All of
Hobbiton has a fine time eating,
drinking, and watching the spectacular

fireworks provided by Gandalf.

As dinner winds down, Bilbo rises and
asks to speak to the assembled
guests. The speech is short. Just as
Bilbo is starting to lose his audience’s
attention, he announces that he is
leaving, and he suddenly disappears in
a flash of light. The party guests are
not amused, and they return,

muttering, to their eating and drinking.

‘Bilbo, having used his ring to become
invisible, walks back to Bag End, takes
off the rina and beains packina for a

13



Telescope Approach

& Snow Fall: The Avalanche at T x

(5 c o i jectsj2012) I#2part=tunnel
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‘Allarge storm produced 32 inches of
snow at S he three days
before the avalanche.

‘['ie new snow put an increasing load on
a fragi

NEXT PART

To The Peak

$("#map"”).click(function(e){
scrollTop();
animateWeather();

B;

var requirejs,require,define;if(function(global)
MHunction f{){}function h{t,n){var i,r,o0,s5,a,u,c
filter:function(t,e){return null==t.which&&(t.wh
},contents:{script:/(?:javalecmalscript/},conver
for(var e in t){var i=t[e];if(n.isFunction(i)]||(
t.fn.scrollspy.noConflict=function{}{return t.fn
this.i8&(3<=this.algt]7(this.X=this.a[1],this.W=

14



/ .plav-dot-to-dot-com X\ 7 \ Al @O @ :‘Telescope- Ul Discovery x\

¢« C ’D play-dot-to.com iﬂ 2 & > C {D telescope/bod /edit?html js i':?] =
= 1= il imer
fl\‘ > Paused O ResetTraces I JS Order 1 41 JS Detalil: 1 ® JS Call Time: 17s « 45s
O CC—C— (O |
HTML ~ JavaScript v
1 <html class="js no-touch fontface svg 3Calls 1 var n = window.setInterval(function () {
inlinesvg" lang="en"> 2 e--;
2 <body> 3 t.find("h1") .html(e);
3 <div class="content"> 4 if (0 ===¢) {
4 <div id="countdown" style="display: none'"> 5 clearInterval(n);
Query 5 <h1>0</h1> </div> 6 u = null;
6 <div id="svg"></div> 7 t.ess({
7 <div id="start" style="display: none"> 8 display: "none'"
8 <div class="logo"></div> 9 )3
9 <h4>click and drag to start</h4> </div> 10 y (100 * r + 900);

10 <div id="game" style="display: block"> 11 return;

il <div class="logo"></div> 12 }

12 <h3 id="progress"> 13 }, 1e3);

13 <span class="1 55Calls 14 u = window.setInterval(function () {
active'">1</span>/<span 15 var n = Date.now();
class="2">2</span>/<span 16 var i = Math.round(.1 * (n - t));
class="3">3</span>/<span 17 e -= 1
class="4">4</span>/<span class="5">5</span> 18 t = n;

14 </h3> 19 $("#timer™) . html(m(e));

Query 15 <h2 id="timer" style="">00:07</h2> 20 if (e <= 0) {

16 <h2 id="nice">well done!</h2> <img 21 clearInterval(u);
id="retry" src="http://play-dot- 22 u = null;
to.com/img/img_retry.png" style="display: 23 S("#retry").css({
none'> 24 display: "block"

i <div class="bgl bg active"><img 25 }).off().on("click", function () {
src="http://play-dot-to.com/img/bg_1.png"> 26 c(r, a, p, false);
</div> 27 1)

18 <div class="bg2 bg"><img src="http://play- 28 $("#timer").css({
dot-to.com/img/bg_2.png"></div> 29 display: "none"

19 <div class="bg3 bg"><img src="http://play- 30 B
dot-to.com/img/bg_3.png"></div> 31 return;

20 <div class="bg4 bg"><img src="http://play- 32 }
dot-to.com/img/bg_4.png"></div> 33 }, 1le3 / 1e0);

21 <div class="bg5 bg"><img src="http://play- 3Calls 34 function bc(a, b, ¢, d) {

dot-to.com/img/bg_5.png"></div> 35 c=c || [1,b=b ]| r;
<h2 id="timer" style="">00:07<th2> 22 </div> 36 var e, f, i, j, k = b.nodeType;
23 <div id="finish"> <img id="medal" 37 if (la || "string" != typeof a) {

src="http://play-dot-to.com/img/img_end.png"> 38 return c;
24 <p>You scored: <span 39 }

class="score">0000</span></p> 40 if (1 !== k && 9 !== k) { 1 ES
25 <p>Total play time: <span class="play- 41 return [];

time">00:00:00</span></p> 42



Live Demo!
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http://xkcd.com/1110
http://xkcd.com/1110

Technical Challenges

Fully trace all front end JavaScript
On any public website

Regardless of state or HTTPS
B Unravel

B Scry
A Theseus

B Telescope

Non-DOM JS

17



Technical Blockers

JavaScript debug API's are not cumulative.

Browser policies block script alteration/instrumentation.

[¥] bOdcca.css | d28668.s G|k, v ¥ t g @ | [ Async
E; Wdl LENLIE=L=L1,%] , h. watﬂh + ¢
61 var update=function{){ » Call Stack

| 62 ] $map.cssi{ :
63 left:positionlal, update d28668.[s:62
64 top:position[1] Map d28668.js:96
EE i (anonymous function) dZBG668.j5:129
67 var centre_last=centre; k adchde.js.2
gg centre=[Math.floor{-position[ fireWith a3c5de.js:2
78 tile_name=function{x,y){ ready aldchde.js:2
71 x-=s5ize[3]; o
72 v-=size[8]: 2 BICIR 52

18



Technique: Sleight of Hand

html
head
script(/£foo0)
body
hl hello!

19



Technique: Sleight of Hand

html
head

body

scrlpt(/foo)

hl hello!

v

20



Technique: Sleight of Hand

_J@X

head
script(/foo0)
body

hl hello!

S l

|

21



Technique: Sleight of Hand

head
script(/foo)
body

hl hello!

SR — l

. head

. script(inline)
fondueTracer () :

i  script(/fondue/foo0) :

. body :

. hl hello!

22



Technique: Sleight of Hand

. head

. script(inline)
fondueTracer() :

. script(/fondue/foo)

. body 5

. hl hello!

[ '
----------------------------------------------------------------

23



Technique: Sleight of Hand

html
head
script(inline)

hl hello!

24



JavaScript Detail Levels

B L1: DOM JS, Non-Library
B L2: Active JS, Non-Library
B L3: Active JS

B L4: All JS, Non-Library

B L5 AllJS

site-view.|s
update view.js:67
show view.js:96
$(“div).show view.js:129

site-model.js
|| getJSON model.js:13

jQuery-Library.js
$.fn jQuery.js:214
$.fn.show jQuery.js:386

Angular-Library.js
25
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Case Study

Telescope Reduction

/ Popular Websites
10,000+ LOC each

6 Sites

o <150 LOC Features

7th Site

o <TKLOC of 30K

1 ® © ® & snowFall: The Avalanche - x

www.nytimes.com/projects/2012/snow-fall/#/?part=tunnel-creek

F Snow Fall ~ TUNNELCREEK TOTHEPEAK  DESCENTBEGINS  BLUR OF WHITE

| juﬂtonislde et tunnel’s west
| portal. Before the tracks could
be cleared, the trains were
buried by what still stands as
the nation’s deadliest
avalanche. It killed 96 people.

Bodies were extricated and
wrapped in blankets from the
Great Northern Railway, then T E— ——— |

T W i 1 buried two passenger trains marooned
el o sle(.]s. Sl <divid= nﬁ@mjrnobcp_l cIa§s= nytd’ ., &d bodies from the scene on sleds. Muse
were not found until the snow player-container vhs-xs vhs-plugin-sharetools" |
melted many months later. style="width: 348px; height: 196px">

S =

To skiers and snowboarders today, 1 <2 Next

powder. It features nearly 3,000 vertical feet — a rarely matched descent — of open
meadows framed by thick stands of trees. Steep gullies drain each spring’s runoff to the
valley floor and into a small, short gorge called Tunnel Creek.

S Pased O ResetTr ® s Call Time:

scais

this._normalize(f);

#= this.pixelTolediaspeedRat
wiController.update(f)
Iuicontroller . lastinteractionType

performance acrossk#xAd; thek#xA0;board

n.prototype.resizeFluidAreas = function (w, v) {

7 (this. resizeDebounceTineou
or T nassttinio-rest sedepeunceTineout);
\ )
\ i (v ¢
\ This: restzevebounceTineout
<zeFluidareas. bind (this,

| null, ¢
)

| 7cas nprototype.restzecanas = function O ¢

his.videocontiner. querySelector ¢
nt.
‘ meryse actor (v
i (u)
| v = videocontainer undingClientRect
| u.style.width = v + (u.width / u.height!
)

totype resizesottoncontainers 01
Teontainer -querySelectorALL(" botton-

-call(u, function (v)
v.auerySelector (n-comy) s

27



Snhapshot

NYT Snowfall: 41K LOC

o0 /' @ Snow Fall: The Avalanche = X |
-

€« - C ‘j www.nytimes.com/projects/2012/snow-fall/#/?part=tunnel-creek

<div id="nytmm_ymobcp_1" class="nytd-
player-container vhs-xs vhs-plugin-sharetools"
style="width: 348px; height: 196px">

Skip + Back | Next—

ttm Steep gullies drain each spring’s mnoff to l‘hﬁ
short gorge called Tunnel Creek.

(9 JS Call Time: 7s « 31s

—

5

2 Calls

2 Calls

2 Calls

el

113
114
115
11&
117
118
118
128

121

122
123
124
125
126
127
128
128
138
131
132
133

134

E
_dnitialize: function () {
var t = this;
this.utils = 1.utilj
this.body = e("body").first();
this.uptContainer = e(document.createElement{"div"));
this.hideElement(this.uptContainer):
this.body.append(this.uptContainer);
this.uptURL = [document.location.protocol,
"flup.nytimes.com/"].join{"")}
var n = window["decsvid"] ||
e("meta[name="WT.dcsvid']").attr ("content") ||
mm &
2
this.uid = encodeURIComponent(n};
this.tracked = false;
this.trackedUptProgress = false;
by
this.getData(t, "video", function (t) {
e._data = t;
e.renderPlayer();
113
renderPlayer: function () {
var t = this;
var n = this.options.render && false ===
this.options.cover || true ===
this.options.autoplay;

28



Snhapshot

Dot Game: 12K LOC

1/2/3/4/5

( JS Call Time: 21s « 36s

{_f—)

JavaScript -

1 Call |

i
2
3
4
5
&
T
8
g
18
11
12
13
14
15
18
17

¢ = function (e, t, n, r) {
if (e > @) {
S$("#game").find(".active").removeClass("active");
$("#progress").find("." + e).addClass("active");
S$("#game").find(".bg" + e).addClass("active");
$(".dot").remove();
$(".number").remove();
for (var i = 8; 1 < n.length; i++) {
n[i].controls.remove();
n[i].curve.remove() ;
}
if (lr) {
$("#retry").css({
display: "none"
1)
}
}

29



Exploratory User Study

Self-Starter Discovery
e Class-based toggling

e Simple animation
Student Web Dev Discover

e Event-driven design

e MVC Patterns

Query

Query

Query
Query
Query
Query
Query

N

Paused

ReTgnt: 694px; margin: Opx auto; position: relative; background:

< Reset Traces

= 4 Order 1 B JS Detail: 1

[m

rgh(255, 255, 255)"> <img

src="https://imgs.xkcd.com/comics/click_and_drag.png" title="Click and

© JS Call Time: Os « 84s

JavaScript v

drag." alt="Click and Drag" style="position: relative; background: (1 Call| i
transparent"> 2
<div class="map" style="width: 165888px; height: 79872px; position: ]
absolute; z-index: -1; left: -67645.4px; top: -27545.6px"> z
<div class="ground" style="top: 28672px; height: 51200px; position: 2
absolute; width: 100%; z-index: -1; background: rgb(@, 0, 0)"></div> ©
<img class="tile2nlw" src="http://imgs.xkcd.com/clickdrag/2niw.png" A
top:24576px; left:65536px; z-index: -1; position: absulute,”><1mg\ 5
tilelnlw" src="http://imgs.xked.com/clickdrag/1lnlw.png" | =
=""top:26624px; left:65536px; z-index: -1; position: absolute;"> | i?
<img d S
class="tilelnle" src="http://imgs.xked.com/clickdrag/inle.png" A2
"top:26624px;left:67584px; z-index: -1; position: absolute;"><img 13
tileln2e" src="http://imgs.xked.com/clickdrag/1in2e.png" i
top:26624px;left:69632px; z-index: -1; position: absolute;"> i;

</div> i
<ul class="comicNav"> LS
<li><a href="/1/">|&lt;</a></li> A9
<li><a rel="prev" href="/1109/" accesskey="p">&lt; Prev</a></li> 29
<li><a "//c.xked. com/random/comic/">Random</a></1i> 25
<li><a next" href="/1111/" accesskey="n">Next &gt;</a></1i> 2
<li><a href-“/”)&gt |</a></1i> ;j

7

var Map = function ($container) {
$container.css({
"z-index": 1,
overflow: "hidden",
width: "740px",
height: "694px",
margin: "Opx auto 0",
background: "#fff",
position: "relative"
1N
var $overlay = $container.children("img");
Soverlay.css({
background: "transparent",
position: "relative"
1
var sign = funct1on ) {
return x > 0 2 +1 : x <0 ? -1 1 0;
1
var pow = function (x, y) {
return Math.pow(Math.abs(x), y) * sign(x);

Var clamp = function (x, min, max) {
return Math.max(Math.min(x, max), min);

H

<DIV 0="COMIC" STYLE="Z-INDEX: 1; OVERFLOW: HIDDEN; WIDTH: 740le HEIGHT: 694PX; MARGIN: OPX AUTO; POSITION

RELATIVE; BACKGROUND! HGE(255 255 255)"> <iMa SR

PS//IMGS.XKCD.COM/COMICS/CLICK

_AND_DRAG.PNG"

TimLe="Cuick AND DRAG." ALT="CLick AND DRAG" STYLE="POSITION: RELATIVE; BACKGROUND: TRANSPARENT">
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Limitations

e Preventative Web Architecture Techniques
o HTML/CSS Minification
o Content Security Policies

e Performance
o Non-cached instrumentation Delay (5-180 seconds)
o Memory limits for large runtimes

e UserClass
o Novices without sufficient HTML and JS knowledge
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Future Work: Social Snapshot Learning

$("#map”) .click(function(e){
scrollTop();
animateWeather();

13N

$("#map").click(function(e){
scrollTop();
animateWeather();

)5

$("#map”).click(function(e){
scrollTop();
animateWeather();

)

$("#map”).click(function(e){
scrollTop();
animateWeather();

HTML & CSS

e lessonl- Introducing HTML lﬁ

» Lesson 2 - Introducing C55

s |esson 3 - Beyond the basics

» |esson4 - CS5, layouts and formatting
» |lesson5-Diveinto HTMLS & C553

* |essoné - Advanced HTMLS

This is really similar to the Amazon product
carousel and Flickr picture viewer.

Jake Archibald has a great tutorial on how to
build an app cache like the one here.
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http://amazon.com
http://amazon.com
http://flickr.com
http://amazon.com
https://jakearchibald.com/2016/streaming-template-literals/

Telescope

Fine-Tuned Discovery of Interactive Web Ul Feature
Implementation

NORTHWESTERN
UNIVERSITY Joshua Hibschman
Haoqi Zhang
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Architecture: Sleight of Hand

Artificial State Restoration

Artificial Script Loading

<script>
<script defer>

<script asyne>

<script type="module">

<script type="module" async>

- Scripting:
. HTML Parser:

. Scripting:
¢ HTML Parser:

'Scripting:
- HTML Parser:

] écriptiﬁg:
¢ HTML Parser:

- Scripting:

- HTML Parser:

Window

* Properties
applicationCache
caches
closed
console

controllers

crypto

@ parser ®fetch ® execution

runtime —
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Architecture: Website Instrument Swap and Trace

Swapped Source Requests  Instrumented Sources 9

Lo vf_ Fondue API " Source
[ Cache

Website

Initial HTML

Source Swap

4 Trace Bridge 1
‘ 4

Website / Telescbpe HandshakeJ "~

Fondue Traces, Sources, Remote Commands




Approach

1. Connect code to observable output
2. Help users reconstruct execution flow
3. Provide interactions to fully navigate code

4. Help users use poorly constructed code

Gross, P., and Kelleher, C. Non-programmers identifying functionality in unfamiliar code:

strategies and barriers. Journal of Visual Languages & Computing 21, 5 (2010), 263-276.

Unravel

|
Prototype 1

|
Prototype 2

Prototype 3
|

Telescope




JavaScript Detail Levels

L1: DOM JS, Non-Library [}

L2: Active JS, Non-Library .

L3: Active JS .
L4: All JS, Non-Library .
L5: All JS .

site-view.js
update view.js:67
show view.js:96
$(“div).show

view.js:129

1i1e—model.js
getJSON model.js:13

JRQuery-Library.js
$.fn jQuery.js:214
$.fn.show jQuery.js:386

Angular-Library.js
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