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Performance Measurement

Serverside
A HTTP logs

A Server
monitoring
(cacti /mrtg/
nagiog

A Profiling hooks

(<=2010)

Developer Clientside / Real
A Browser World
developer tools A Date.nowf) !?1?
(Firebug / A Client side
Chrome / |E) hacks
A Network (Boomeran{
monitoring
(Fiddler /

WireSharl


https://github.com/lognormal/boomerang

Stateof Performance (<=2010)

A Measuring performance from the server and developer perspective
IS not the full story

A The only thing that really matters is what your enser sees
A Measuring reaivorld performance of your endsers is tough
A No standardized APIs in the browser that expose performance stat:

A Other client hacks exisegtiming viaDate.now)), but these are
Imprecise and not sufficient



WebPertWG

A Founded in 2010 to give developers the ability to assess and
understand performance characteristics of their applications

G ¢ KniSsionof the Web Performance Workit@youp igo provide methods to measure
aspects of application performance of user agent features!ahdL a €

A Collaborative effort from Microsoft, Google, Mozilla, Opera,
Facebook, Netflietc



W3CWebPeriGoals

A Expose information that was not previously available

A Give developers the tools they need to make their
applications more efficient

A Little or no overhead

A Easy to understand APIs



W3CWebPeriSpecs

A Navigation Timing (NT): Page load timings
A Resourcéliming (RT): Resource load times
A User Timing (UT): Custom site events and measurements

A Performance Timeline: Access NT/RT/UT and future timings
from one interface

A Page Visibility: Visibility state of document

A Timing control for scripbasedanimations:
requestAnimationFrame

A High Resolutioime: BetteDate.now()

A Efficient ScripYielding: More efficient thagetTimeou...,0) /
setimmediat€)



Navigation Timing (NT)

A http://www.w3.0rg/TR/navigationtiming/
A Page loadgind other network phase timings
A Great modern browser support
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NT: Why You''Should Care

A How it was done before:

<html><head><script>

var start = new Date(). getTime ();
function onLoad {

var pageLoadTime = (new Date(). getTime()) - start;
}

body.addEventListener s 21 | A énkdad, false);
</script>...</htm|>

A ¢KIGQa |ttt @e2dz I&mdy aG2dal € LI IS 2R GA

0 CSOKyAOIFfftesx &2dz 3SG GKS GAYS FTNRBY (KS alohlNdieventiredINE OS&aaAy3 27
A Says nothing of time spent before HEAD is parsed (DNS, TCP, HTTP request)

A Date.getTimé has problems (imprecise, not monotonically Fecreasing, user clock
changes)



NT: How Jo Use

>>> window.performance.timing

A DOM:

window.performance.timing
A Phases of navigation

O O O o o o o o

Redirect (301/302s)

DNS

[ICP

SSL

Request

Response

Processing (DOM events)
Load

Receiving 3

(=l Perfomance Timing Detail=d tming

DOMContentl oaded 40ms

navigationStart
redirectCount
redirectEnd
redirectStart
connectEnd
connectStart
fetchStart
requestStart

domainLockupEnd

Time after the previous document begins unload.
Number of redirects since the last non-redirect.
Time after last redirect response ends.,

Time of fetch that initiated a redirect.

Time when server connection is finished.

Time just before server connection begins.

Time when the resource starts being fetched.
Time just before a server request.

Time after domain name lookup.

- dbfean d

PerformanceTiming { navigationStart=1361757245909, unloadEventStart=1361757245920, unloadEventEnd=1361757245938, more.. }



NT: How

A Sample realorld page load times
A XHR back tenothership

JSON.stringify ~ (window.performance ):

"{"timing":{"navigationStart":0,"unloadEventStart":0,"unloadEven
tEnd":0,"redirectStart":0,"redirectEnd":0,"fetchStart":134850684
2513,"domainLookupStart":1348506842513,"domainLookupEnd™:1348506
842513,"connectStart":1348506842513,"connectEnd":1348506842513,"
requestStart":1348506842513,"responseStart":1348506842595,"respo
nseEnd":1348506842791,"domLoading":1348506842597,"domInteractive
":1348506842616,"domContentLoadedEventStart":1348506842795,"domC
ontentLoadedEventEnd":1348506842795,"domComplete":1348506842795,
"loadEventStart":1348506842900,"loadEventEnd":1348506842900,"msF
irstPaint":1348506842707},"navigation™:{"redirectCount":1,"type"

o
Used by:
A Google Analytics' Sit8peed
A Boomerang
Demo

Jo Use

Site Speed Overview Aug 24, 2012-Sep 23, 2012 ~

Advanced Segments Email Export = Add to Dashboard  Shortcut BETA

e % of pageviews: 100.00% This report is based on 162806 visits (26.56% of visits).
Overview
Avg. Page Load Time (sec) ~ VS. Selecta melric Hourly = Day Week | Month

@ Avg. Page Load Time (sec)
MW

25

Aug 29 Seps Sep 12 Sep 19

-

147,458 of pageviews sent page load sample

Avg. Page Load Time (sec): 4.26

An A Avg. Redirection Time (sec): 0.06
APar=" - pyg. Domain Lookup Time (sec): 0.01
~—\~A~ Avg. Server Connection Time (sec): 0.04

"~ Avg. Server Response Time (sec): 0.27

A http://ie.microsoft.com/testdrive/Perfo = s rueoomo me so1s

rmance/msPerformance/Default.html
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Resource Timing: (RT)

A http://www.w3.org/TR/resourcetiming/

A Similar to NavigationTiming, but for all of the
resources (images, scriptss media,etc) on your

page

A Get most of the data you can see in Net panel in
Firebugktc

A Support:
A 1E10
A Chrome 25+ (prefixed)
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RT: Why You'Should:Care

A How it was done before:
OAG B ayQho

A For dynamically inserted content, you could time how long it took from
5ha AYaSNIUAZ2Y ont@adSBKY 1St Ay L& § Q:
all of your resources

A 2dz Oy 3ISG GKA& AYyT2NYI (A 2038 SSNKRAY
performance



RT: How 1o /Use

% window.performance.webkitGetEntries()

A DOM " E ;ee ¥ PerformaonceEntrylist {&: PerformonceResourceTiming, 1: Per
. function}

. . ¥ @: PerformanceResourceTiming
PerformanceTimeline SRS
domainLookupEnd: 282.88888884842877
. d inLoockupStart: 282.80808884842877
A Each resource: ferainenistars: 2o%; ceect
entryType: "resource"

fetchStart: 282.80000884842877
O URL initiatorType: "img"

o Initiator type SCRIPT/IMG/CSS/XHR)

redirectstart: @

A TI m I n gS : ::gggﬁ-;?é:;t : 221 . 9999998435378

responsestart: @

i secureConnectionStart: B
O RedlreCt (301/3028) startTime: 262.060680884842877
» _ proto_ i PerformanceResourceTiming
o DNS ¥ 1: PerformanceResourceTiming
connectEnd: 288.88888818858284
O TCP connectitart: 288.08088818858254
domainLockupEnd: 268.0608686818858284
(9] Request domainLockupStart: 2628.060608818858284
duration: 23.999999742954497
entryType: “"resource"
O SSL fetchStart: 28353.808888188552384
initiatorType: "script”
O Response name: “http:// www.google.com/xjs/_/j=/=/c,sb,cr,cdos,ur
. redirectEnd; @
0 Processing (DOM events) redirectStart: @
requestStart: @
(9) Load responseEnd: 231.9999998435378

responseStart: 8
secureConnectionstart: 8
startTime: 263.P60680818858284
¥ _ proto_ i PerformanceResourceTiming
# 2: PerformanceResourceTiming
# 31 PerformanceResourceTiming



Rl: How! To /Use

A Many attributes] S N@it¥Ehe resource is crossomain (redirect, DNS,
connect, TCP, SSL, requé&diLESServer senddiming - Allow -
Origin  HTTP header

Timing - Allow - Origin: [* | yourserver.com]

Ada (2 LINP @ 2 dzNJ LINKA @I Oé ¢

A CKAE L (i
gKSNbB e2dz2Q@dS o05S

A Your own CDNSs should send this HTTP header if you want timing data.
3'd-party CDNs/scripte@. Google Analytics) should add this too.

A Only first 150 resources will be captured unless
setResourceTimingBufferSize () is called



Performance Timeline’ (PT)

A http://www.w3.org/TR/performancetimeline/

A Interface to access all of the performance metrics that
the browser exposes(. Navigation Timing, Resource
Timing, User Timin@tc)

A Support:
A IE10
A Chrome 25+ (prefixed)
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PT: \Why/ You Should Care

A Only way to access Resource Timing, User Timaiog,

A Gives you a timeline view of performance metrics as they
occur

A Future interfaces (say, rendering events) can be added as lon
as they hook into the Performance Timeline interface



PT::How J0 Use

A performance.getEntrig3

o All entries in one array

A performance.getEntriesByTyfigpe)
o eg performance.getEntriesByType 35 2 0A 01 OOAAz2t4

A performance.getEntriesByName (name)
o eg performance.getEntriesByName 35 2EOODPK YYI UOOI t+ AT | Y A&I 1

interface  PerformanceEntry  {
readonly attribute DOMString name
readonly attribute DOMString entryType ;
readonly attribute DOMHighResTimeStamstartTime _;
readonly attribute DOMHighResTimeStammuration ;
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PT: How TdJSe

Example

» window.performance.webkitGetEntriesByMame( "http://ssl.gstatic.com/fgh/js/sem_32b2c293468548083aRcficcc2adddd? . js")
¥ PerformonceEntrylist {8: PerformancefescurceTiming, length: 1, item: Function}
¥ 8: PerformanceResourceTiming
connectEnd: &
connectstart: &
domainlookupEnd: @
domainLookupStart: @
duration: @
entryType: "resource”
fetchstart: 415,.0888888372529
initiatorType: “"script”
name: "http://ssl.gstatic.com/gh/js/sem_32b2c293468548R83abcficcc2adddar . js
redirectEnd: 8
redirectstart: @
requestStart: 8
responseEnd: 415.8888888372529
rezponsestart: @
secureConnecticnstart: @
startTime: 415.8888888372529
» _ proto_ ¢ PerformanceResourceTiming
length: 1



User Timing (UT)

A http://mwww.w3.org/TR/useetiming/

A Custom site profiling and measurements

A Support:
A 1E10
A Chrome 25+ (prefixed)
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UT: Why You''Should Care

A How it was done before:

<script>
var myMeasurements = [];
var startMeasure = new Date(). getTime ();

myMeasurements.push((new Date(). getTime () -
start);

</script >

A Problems: Date is impreciseot monotonically nordecreasing, user clock
changes



UT: How To Use

A Mark a timestamp:
performance.mark 5 &o start 2 &
performance.mark 5 &0 enda &

A Log a measure (difference of two marks)
performance.measure 5 2 /&l | fod sta@t 21 fo8 enda b

A Get marks and measures
performance.getEntriesByType 5 21 AOE e &

[
DA Al Ado start 2 tentryType k 21 A GtarTime :1000000.203, duration . 0}
DA Al AKdo eddz tentryType kK 21 A GtaTime : 1000010.406, duration: 0}

]

performance.getEntriesByType 3521 AAOOOAz2 &
[

DA Al Ado e&de tentryType : 21 A A OO adtZFilne :1000000.203, duration: 10.203 }

]



UT: How To Use

A Easy way to add profiling events to your application

A UsesDOMHighResolutionTimeStarmstead of
Date.getTimé€) for higher precision

A Can be used alorgjde NT and RT timings to get a better
dzy RS N& U I Yy R A yp8rfo@nanceiirgthizKdahiorddLJQ &



Page Visibility (PV)

A http://www.w3.org/TR/2013/PRpagevisibility-20130219

A Know when your application it visible to the user

18.0
1 19000
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OAU o1 ayQiao
or
! NB eé2dz adArAff GKSNBKE¢ LJ2 LidzLJa

A ¢CKSNBE INB GAYSa ¢gKSYy eé2dz YlIe gl yd G2
AT UKS dzaSNJ AayQu FOuAgSte t221Ay3a |
o0 Applications that periodically do background woeky,(a mail client checking
for new messages)

o Games (autgpause)
A Knowing this gives you the option of stopping or scaling back your work

A Not doing background work is an efficiency gailess resource usage, less
network usage, longer battery life



