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Chrome, Opera, Android, Safari

FFEEBDZHD WebKit (“WebKit for Developers” HZANEEER)
http://myakura.github.io/n/webkit4devs.html
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_ INPAGE " LOSSINCONVERSIONS ~ FEWERPAGEVIEWS DECREASE
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IN DOLLAR TERMS,
this means that if your site typically earns $100,000 a day, this year

you could lose $2 5 MILLION insales.

OO SthﬂngOOp www.strangeloopnetworks.com

www.strangeloopnetworks.com/resources/infographics/web-performance-and-

ecommerce/impact-of-1-second-delay/



http://www.strangeloopnetworks.com/resources/infographics/web-performance-and-ecommerce/impact-of-1-second-delay/
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#perfmatters
@ Google 170 2013

mainroach.blogspot.jp/2013/05/perfmatters-at-google-io-2013.html



http://mainroach.blogspot.jp/2013/05/perfmatters-at-google-io-2013.html
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Receive HTTP Reponsc_’



DNS Lookup

TCP 3-way handshake

HTTP (Request ~ Response) * n
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Web Pertormance Best Practices
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Web Performance BestPractice

t32k.github.io/speed
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® Minimize DNS lookups


http://t32k.github.io/speed/
http://t32k.github.io/speed/

Sign out

Google @gmall.com
(\ Developers “ namelesscults0826@gmall 1

Overview
~ PageSpeed

~ Analysis

PageSpeed Insights

developers.google.com/speed/pagespeed/insights

» Best Practices

Community What is PageSpeed Insights? PageSpeed Insights Resour
PageSpeed Insights analyzes the content of a web page, then generates e PageSpeed Insights for Chrome
suggestions to make that page faster. Reducing page load times can e PageSpeed Service

reduce bounce rates and increase conversion rates. Learn more ¢ mod_pagespeed for Apache

Google Terms of Service Privacy Policy


https://developers.google.com/speed/pagespeed/insights
https://developers.google.com/speed/pagespeed/insights
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DNS Lookup

TCP 3-way handshake

o HTTP (Request ~ Response) * n
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Concatenate, CSS Sprites, DataURI
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Minified, Gzipped
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http://luci.criosweb.ro/riot/
http://luci.criosweb.ro/riot/
http://pnggauntlet.com/
http://pnggauntlet.com/
http://imageoptim.com/
http://imageoptim.com/
http://trimage.org/
http://trimage.org/
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YUl Compressor ( CSS / JS)
CSSO ( CSS)
Google Closure Compiler ( JS)

UglifyJS ( JS)
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RENDER
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Paint

Layout
GPU



Google Chrome Canary
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FPS (frame per second)
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16ms?
Load Event Layout
GC Paint

VBLANK VBLANK
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Timeline G2 9 3

Timeline > Frames



Shadow | | Radius

Dotted

| » v \ »
| ¥ ’ | ”
y y Y

Elements  Resources  Network  Sources | Timeline | Profiles  Audits Console  PageSpeed
o= Events ! 30 rpsll
— ¢C rrs
|~ Memory
RECORDS
k

O,>x> Q @€ © #

[== | All v ®Loading ¥ Scripting B Rendering § Pa




W 7 ® 7 ® v
Asset g Autumn ~ e , SoccerBall ~ e , SoccerBall ~

Frames per second 15fps~ 60 fps ~ 24 fps ~
Motion blur 1.0 (Realistic) ~ 1.0 (Realistic) ~ 1.0 (Realistic) ~
Velocity 0px/s~ 1000 px/s v 1000 px/s v

Compare frames per secon

frames—er—second.asot.com

L ' e B SO B T LT TRAT A SRR\ . e My ST T

Frame rate and motion blur are important aspects of video quality. This demo helps to show the visual differences between
various frame rates and motion blur.

A few presets to try out:

e 15vs. 25 vs. 48 vs. 60 frames per second (with motion blur exaggeration)
e 25 frames per second with and without motion blur
¢ 60 frames per second with and without motion blur

Motion blur is a natural effect when you film the world in discrete time intervals. When a film is recorded at 25 frames per
second, each frame has an exposure time of up to 40 milliseconds (1/25 seconds). All the changes in the scene over that entire
40 milliseconds will blend into the final frame. Without motion blur, animation will appear to jump and will not look fluid.

When the frame rate of a movie is too low, your mind will no longer be convinced that the contents of the movie are continuous,
and the movie will appear to jump (also called strobing).

AMAare infarmatiam .


http://frames-per-second.appspot.com/
http://frames-per-second.appspot.com/
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Big Image Heavy CSS

The CPU and GPU Cheatsheet
Performance Checklist for the Mobile Web



http://velocityconf.com/velocity2013/public/schedule/detail/31377
http://velocityconf.com/velocity2013/public/schedule/detail/31377
http://www.youtube.com/watch?v=0UNWi7FA36M&feature=youtu.be
http://www.youtube.com/watch?v=0UNWi7FA36M&feature=youtu.be
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THINGS WE LEFT ON THE MOON N .. | Sl

We landed on the moon and we left m
stuff there. A lot of it.

things left so far.

THINGS WE LEFT ON THE MOON

css3exp.com/moon

Fashion
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim

veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea Pets

commodo consequat. Duis aute irure dolor in reprehenderit in voluptate

velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id @ NEW THING ALERTS

est laborum.
Your Name

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim
veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea

Your Email



http://css3exp.com/moon/
http://css3exp.com/moon/

o O O | ] THINGS WE LEFT ON THE I %

&~ C [ css3exp.com/moon/

THINGS WE LEFT ON THE MOON

We landed on the moon and we left Baaa

Sthf there. A IOt Of It. things left so far.

v/ Force accelerated
compositing

v Enable continuous
page repainting

Settings General

Ceneral

Rendering

Show paint rectangles

[

& Force accelerated compositing

Show composited layer borders
Show FPS meter

@ Enable continuous page repainting
Show potential scroll bottlenecks
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&~ C [ css3exp.com/moon/

stuff there. A lot of it.

things le

\C GNOME

LATEST THING NEWS box-shadowZzHNd C &ET

New things discoveredthisweek . Page paint time HyELRE

Lorem ipsum dolor sit amet, consectetur adipisic.
tempor incididunt ut labore et dolore magna aliqué>\
veniam, quis nostrud exercitation ullamco laboris nisi

" r
ommaodo conseauat. [ aute irure dolor in renrehende,.

x | Elements | Resources Network Sources Timeline Profiles Audits Console

-moz-border-radius: 10px;
border-radius: »10px;

v <html lang="en">
—weblt—box—Sshotow—08—08—48px—
» <head>..</head> "
¥ <body> i deddad - ,
_Y o . . . _ -moz-box-shadow: ® @ 4@px rgba(0,0,0,.7);
P <div id="header" class="group">.</div> B rebais—8-8—F)
<!-— /header —-> } ' I e
¥ <div id="wrap">
v <div id="page" class> media="screen, projection” css3exp.com/
b <div class="group">.</div> html, ‘:::::::;,_', div,‘ ;::xan, apEﬂ_et, reset.css:6
<!— /.group —-> object, iframe, hl, h2, h3, h4, h5, h6, p,
v <div class="full group"> blockquote, pre, a,Iabb;, acronﬁz, aci;ess,
. . big, cite, code, del, dfn, em ont 1Q
v <a href="#" id="things-prev'> P e Tt S rit et
. . . > . » . . ins, kbd, q, s, samp, small, strike, strong,
<img src="img/icon-prev.png" alt="previous" class> ciuih enim 4 R ; onter A 1+
3 sub, sup, tt, var, b, u, 1, center, dl, dt,
</a> o _ dd, ol, ul, l1i, fieldset, form, label,
P <a href="#" id="things-next'">.</a> legend, table, caption, tbody, tfoot, thead,
P <ul id="things">.</ul> tr, th, td
</div> mareind 8-

~ - i LL . 1) . N
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Skia Debugger|c & 3 #%5iE

1T T ol o s)
it LoX (N /s

Canary : debugger.app
Chromium

XEDFXEHENHBOELITESZE !




Skia Debugger

im ’ 0 1 --Filter By Available Commands-- = Q
Rewind Step Back Pause Step Forward Play Inspector Profile Clear Filter
306 Draw Path Visibility Filter
307 Restore
On
308 Save (o) OFf
: ! " " , o - Command Scrolling Preferences

Draw Path

Skia Debugger

HEEREOREE. @ (TJO0777J)) BMTX

320 Restore
321 Save

322 Clip RRect

dotted.skp
none.skp
radius+dotted.skp
radius.skp

shadow+dotted.skp

shadow+radius+dotted.skp
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shadow+dotted
126.35 ms

(none)
31.33 ms

shadow+radius
649.71 ms

box-shadow
102.66 ms

border-radius radius+dotted

146.07 ms 3099.11 ms
dotted-border all mix!!
39.29 ms 3651.06 ms

X < X TDebugger EOFTHD., XEDT SOYTREE > ERBKIESTNET




(none) shadow+dotted
100 % 403 %
box-shadow shadow+radius
328 % 2,074 %
border-radius radius+dotted
466% 9,892 %
dotted-border all mix!!

125 % 11,654 %

havelog.ayumusato.com/develop/performance/e560-css_rendering with_skia debugger.html



http://havelog.ayumusato.com/develop/performance/e560-css_rendering_with_skia_debugger.html
http://havelog.ayumusato.com/develop/performance/e560-css_rendering_with_skia_debugger.html
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Authoring & Development Workflow Timeline demo: Diagnosing forced synchronous layouts

» Editing Styles & DOM This demo shows how you can use the Timeline to identify a kind of performance bottle-neck called forced

Managing Application Storage synchronous layouts'. The demo application animates several images back and forth using
reguestAnimationFrame (), the recommended approach for performing frame-based animation. But there's a

Evaluating network performance . . . N N . .
g P considerable amount of stuttering and jank as the animation runs We'll use the Timeline to diagnose what's going

Debugging JavaScript on.
~ Performance Profiling With The Timeline . . ‘ .
For more information about using Frames mode and forced asynchronous layouts see Locating forced synchronous

Demo: Finding forced synchronous layouts in Using the Timeline.
layouts

Diagnosing forced synchronous layouts

developers.google.com/chrome-developer-tools/docs/demos/too-much-layout/



https://developers.google.com/chrome-developer-tools/docs/demos/too-much-layout/
https://developers.google.com/chrome-developer-tools/docs/demos/too-much-layout/

Start

= Events ‘

|~ Memory

|

|

clements Resources INeIWOrK oSources @ imeine  rFrofies  Audits Lonsoie rFagespeed

I |H I | sorlls

T
n . 50O n__ [ 60 FPS_

Dalall UL e LN el UNENOURU 0ol allals

hyEf L T
febRISIRRE

Analyze the recording

Looking at the recording of the first few frames it's clear that eack
hover your mouse over one of the frames a pop-up appears show|

@ Layout {(source.js:48) &
@ Recalculate Style (source.js:48)
@ Layout {(source.js:48) £
@ Recalculate Style (source.js:48)
Layout (source.js 48) £
Recalculate Style (scurce.js:48)
ayout (source.js:48) 4
pcalculate Style (source.js:48)
yout (source.js 48) L&
ecalculate Style (source.js:48)
yout (source.is:48) £
Recalculate Style (source.js:48)

78.189ms 153.170 ms 213.638 ms

—
| -

Layout - Details

o AT —
@ Layout (source.js 48) 4h
@ Recalculate Style (source.js:48)
@ Layout (source.js:48) £
@ Recalculate Style (source.js:48)
@ Layout (source.js:48) £
@ Recalculate Style (source.js:48)
@ Layout {source.js:48) 4h
- Request Animation Frame (sou...
@ Recalculate Style (source.js:48)
@ Layout (source.is:48)

B Paint (377 x 600)

“ Function Call (x 39)

- Animation Frame Fired (source...
@ Recalculate Style (source.js:48)

@ Layout (source.js:48)
@ Paint (374 x 560)

1 r=— . — ”n rF % N - [

Duration 0.266 ms {at 826 ms)
Note Forced synchronous layout is a possible performance bottleneck.

Layout invalidated update @ source.[s:48

Layout forced update @ source.js:48

-

| | |
0
| 0
0
| 0
0
| 0
0
| 0
0
0
>
X
{P sl
0
0
> 6

P Sl e e Al e K - 3 e £ "3
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Forced Synchrous layout
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Y, V.V.V.V.V.V.V.V.N
> Forced Layout <

U AAAAAN Y Y YEYEYEYENE

> Forced Layout <

WVAYAYNYNYAYAYN — _ AAAAAAAAA _
> Forced Layout <
—  YAYAYAYAYAYAYN

JavaScript Layout

o

pN
\

\&
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\J

_AAAAAAAANA
> Forced Layout < _AAAAAAAAA _

wyayayavyavnynyn > Forced Layout <
— YAYAYNYAYAYNYN
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| o tlements Resources Network 'sources limeline Profilies Audits (Lonsoie PFagespeed

[[*]| source.js

Start : e

~d32(30));

FHEEFhZ
EZX3

var raf;

r isAnimating = false;

btn = document.querySelector('button');
movers = document.querySelectorAll('.mover');

Set the tops of each DOM element
ction init() {
movers[@].style.top = '50px’';
for (var m = 1; m < movers.length; m++) {
movers([m].style.top = (m * 20) + 'px';
}

HaQ;

// animation loop
function update(timestamp) {
for {(var m = @; m < movers.length; m++) {

48 movers[m].style.left = ((Math.sin(movers[m].offsetTop +
49 timestamp / 1000) + 1) * 500) +

50 o ) i

51 // movers[m].style.left = ((Math.sin(m + timestamp/1000)+1) * 500) + 'px';
52 }

53 raf = window.requestAnimationFrame(update);

54 |}

55

56 | function toggleAnim(e) {

57 if (isAnimating) {

58 window.cancelAnimationFrame(raf);

59 isAnimating = false;

60 e.currentTarget.innerHTML = 'Start’';

61 } else {

62 raf = window.requestAnimationFrame(update);

63 isAnimating = true;

64 e.currentTarget.innerHTML = 'Stop’;

65 }

66 |}

£7

n |~ ¥+ 1t ph Scope Variables | Watch Expressions
¥ Call Stack

¥ Breakpoints

No Breakpoints

» DOM Breakpoints
» XHR Breakpoints +
» Event Listener Breakpoints

Analyze the recording SWorkers

£

Looking at the recording of the first few frames it's clear that each
hover your mouse over one of the frames a pop-up appears show|
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// animation loop
function update(timestamp) {
for (var m = 0; m < movers.length; m++) {
// Layout invalidated
movers[m].style.left = (
(Math.sin(

movers[m]. + timestamp / 1000
) + 1) * 500
) +'px’;
}

raf = window.requestAnimationFrame(update);
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--- 1st loop
R offsetTop
W style. left
--- 2nd loop
R offsetTop
W style. left
--- 3rd loop
R offsetTop
W style. left
--- 4rd loop
R offsetTop
W style. left
--- 5th loop

SEDIFBRL—

up to date

dirty fl _
thty Thag on Z5h\. B

Liguneg !
dirty flag on

dirty flag on

dirty flag on

www.youtube.com/watch?v=0UNWIi/FA36M



http://www.youtube.com/watch?v=0UNWi7FA36M
http://www.youtube.com/watch?v=0UNWi7FA36M
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_AAAAAAAAA _
> Forced Layout <

R AN YYRYEYTEYRYA
> Forced Layout < _AAAAAAAAA
Q DOWAYAYNYNYNYNYN _

JavaScript Layout

CANANAAARNAAAA _

O

> Forced Layout <
| YAYAYAYAYAYAYN

> Forced Layout < _AAAAAAAAA _
wyayayavyavnynyn > Forced Layout <
— YAYAYNYAYAYNYN
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Element
clientHeight clientLeft clientTop clientWidth
offsetHeight offsetlLeft offsetTop offsetWidth
scrollHeight scrollLeft scrollTop scrollWidth
innertText outerText getBoundingClientRects

etc...
MouseEvent
layerX LlayerY offsetX offsetY
Window
scrol LBy scrollTo scrollX scrollY
getComputedStyle
height widh

kellegous.com/|/2013/01/26/layout-performance/



http://kellegous.com/j/2013/01/26/layout-performance/
http://kellegous.com/j/2013/01/26/layout-performance/
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In Jank Busting
Parallax, performance

Link - Adventures in Jank Busting:

Parallax, performance, and the new Flickr Home Page



http://code.flickr.net/2013/06/04/adventures-in-jank-busting-parallax-performance-and-the-new-flickr-home-page/
http://code.flickr.net/2013/06/04/adventures-in-jank-busting-parallax-performance-and-the-new-flickr-home-page/
http://code.flickr.net/2013/06/04/adventures-in-jank-busting-parallax-performance-and-the-new-flickr-home-page/
http://code.flickr.net/2013/06/04/adventures-in-jank-busting-parallax-performance-and-the-new-flickr-home-page/
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Animation based layer promotion
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developers.google.com/events/io/sessions/325091862

velocityconf.com/velocity2013/public/schedule/detail /31377



https://developers.google.com/events/io/sessions/325091862
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Accidental layer creation



Accidental layer creation

Click the box above, it spins, woo! Click somewhere else, it stops, boo!

Take a close look at this text when you start and stop the box spinning,
it changes ever so slightly, you may have to zoom in to see it. It's losing
subpixel antialiasing. This is a symptom of text getting its own texture
layer on the GPU.

Fire up this page in Chrome Canary, and turn on "Show composited
layer borders" in devtools settings. You'll see the text getting an orange
border when the box is spinning, confirming its getting its own texture-
backed layer.

Aside from the minor text rendering change, this isn't a big deal on
desktop, creating textures and uploading to the GPU is pretty cheap.
However, mobile devices often don't have such a friendly relationship
with the GPU, and texture creation isn't as cheap.

Why is this happening?

The box has position: relative, butso do the headings and
paragraphs. This means the headings and paragraphs are layered
above the box. When the box get its own texture-backed layer, by
starting a transform-based animation, i t could

top of it must also get a texture-backed wit

cannot be rendered on top.

How do | fix it?

Editin JSBin JH
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Result
o an Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Like
ok Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Like
R
o Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Like
I i Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Like
% | Elements | Resources Network Sources Timeline Profiles Audits Console
- » Computed Style . Show inherited
¥ <html slick-uniqueid="3"> v Styles + I -
» <head>..</head> element.style {
¥ <body> }
¥ <div id="wrapper'>
> <div id="head">..</div> olisio ool R |
v <div id="tabs" style="height: 404px;"> .container div { fiddle.jshell.n..show/light/:31
v <div class="tCont result active" id= position: relative;
"result"s> text-align: right;
v <iframe src="http://fiddle.jshell.net/  }
ahomu/waXDR/2/show/light/" style="height: div { user agent stylesheet
406px; "> -
¥ #document
w o hdml
EI‘ >> Q html body #wrapper #tabs  #result
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JavaScript

CPU Profiler
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* Elements Resources Network Sources Timeline ’Proﬁles‘Audits Console

@ Profiles

Select profiling type

0 Collect JavaScript CPU Profile

CPU profiles show where the execution time is spent in your page's JavaScript functions.

() Collect CSS Selector Profile

CSS selector profiles show how long the selector matching has taken in total and how many times a certain
selector has matched DOM elements. The results are approximate due to matching algorithm optimizations.

() Take Heap Snapshot

Heap snapshot profiles show memory distribution among your page's JavaScript objects and related DOM nodes.

() Record Heap Allocations

Record JavaScript object allocations over time. Use this profile type to isolate memory leaks.

() Take Native Heap Snapshot

Native memory snapshot profiles show native heap graph.

() Capture Native Memory Distribution

Native memory snapshot profiles show memory distribution among browser subsystems.

Start




Timeline > Memory
Object Counters
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% Elements Resources Network Sources | Timeline @Profiles Audits Console

= Events l

ilal Frames

RECORDS

COUNTERS

B Document Count [2 - 2]

Il DOM Node Count [ 2976 -
3214 ]

B Event Listener Count [ 360 -
401 ]
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urces Network Sources | Timeline ' Profiles Audits Console
1.00s 2.00s 3.00s 4.00s S.OOf; 6.00s 7.00s
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inception-explained.com



http://inception-explained.com/
http://inception-explained.com/
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Garbage Collection
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buildnewgames.com/garbage-collector-friendly-code/

www.html|5rocks.com/en/tutorials/speed/static-mem-pools/
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@ Network {_Q Scripts | @Tlmelme \._ Profiles gAudnts j Console

/min 2.5min amin 4.2min 5.1min 5.9min 65.8min

41.94MB

20.21MB
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blog.newrelic.com/2012/07/17/using-chrome-developer-tools-to-find-memory-leaks/
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Memory Leaks
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Functions

// Casel. AOA—7NTERIETD

foo() {
bar = LargeObject();
bar.someCall();
}
// Case2. Z=HEHM%S
foo() {
bar = LargeObject();
bar.someCall();
bar:;
}

b = foo():; // S TROA—SDHNICTS

coding.smashingmagazine.com/2012/11/05/writing-fast-memory-efficient-javascript



http://coding.smashingmagazine.com/2012/11/05/writing-fast-memory-efficient-javascript/
http://coding.smashingmagazine.com/2012/11/05/writing-fast-memory-efficient-javascript/

Closures

// largeStr (¥ a() ZBL TPV EBATE 5D THEIE L
a = () {
largeStr = (1000000) .j01in('Xx");

() {
largeStr;

F(O);

// largeStr (& a() ORTEREINGLL B >TcDOTEINEND

a = () {
smallStr = 'x';
largeStr = (1000000).jo0in('x");
(n) {
smallStr;

coding.smashingmagazine.com/2012/11/05/writing-fast-memory-efficient-javascript



http://coding.smashingmagazine.com/2012/11/05/writing-fast-memory-efficient-javascript/
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Timers

myObj = {
callMeMaybe: () {
myRef = ;
val = setTimeout ( () {

console.log('Time 1s running out!');
myRef.callMeMaybe() ;
}, 1000);

}
L
// RITITHE. ..
myObj.callMeMaybe() ;

// myObjEWSZFIDZEMHNSSHBZROETH
/] BIEYA~N—DOFR TS=RBEahTunbs
myObj = ;

coding.smashingmagazine.com/2012/11/05/writing-fast-memory-efficient-javascript
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etc...

coding.smashingmagazine.com/2012/11/05/writing-fast-memory-efficient-javascript
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Elements Resources

Network Sources Timeline | Profiles Audits Console

Q\! Profiles
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100 KB
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Constructor

» (compiled code)

» (closure)

»system / Context
» (array)

» Object

» (system)

» Array

» (string)

» t.hasOwnProperty.r

» Window / http://www.g...

» HTMLImageElement
»T

Object's retaining tree
Object

Summary

)

10.00s 15.00s 20.00s 25.00s
Distanc\q “aw Size ‘Retained Size  w
0 44 39% 3072828 52%
0 \ 6% 2195784 37%
3 3% 1791584 30%
‘ 1645820 28%
\g \ls 1004596 17%
JU— x®EvUEIbYTH 915964 16%
417820 7%
ﬁ‘ , 303112 7%

1
L — ainycm@mss | won o
313468 5%
. 235440 4%
6 143504 2%
Retained Size

v 7 Selected size: 5.6 MB .98 ¥

v All objects
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Dig deeper into perf tooling at #1013

Nat Duca, Tom Wiltzius Ik Paul Lewis, Peter Beverloo
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Event (scroll) ~ #
@ Paint (291 x 128) /i
@ Composite Layers | U
Timer Fired x 2 GC rating Oz with \
@ Layout (Iopsided.is:Z.\\ cCutchan
Timer Fired (lopsided.js v
GC Event<{Z.ZMB collecréd)
® Layout (lopsided.is:27) T A Trio Down Merm v Lane with Gm: GPU
® Paint (291 x 34) John I ~
@ Composite Layers = -
Timer Fired (lopsided.js:238)
Event (scroll) Grat
Timer Fired (lopsided.js:110)
® Layout ttepsided.is-27) |
_ Timer Fired (lopsided.js:110) i
(\D Layout (lopsided.js:27) == E

boxusercontent.com/u/39519/talks/devtools2013/index.html


https://dl.dropboxusercontent.com/u/39519/talks/devtools2013/index.html
https://dl.dropboxusercontent.com/u/39519/talks/devtools2013/index.html
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Visual Studio 2012 [c & (T3
Windows Store 77U A7 71UV Y

Diagnostics Hub (3/28/2013 :32:28 AM)
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blogs.msdn.com/b/somasegar/archive/2013/04/04/visual-
studio-2012-update-2-now-available.aspx
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Try it!



Questions?

A http://aho.mu
¥ @ahomu
&3 github.com/ahomu



http://aho.mu
http://aho.mu
https://twitter.com/ahomu
https://twitter.com/ahomu
https://github.com/
https://github.com/
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