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Seiden Group and Club Seiden

Alan is a leader and expert in PHP on IBM i; leader, Zend’'s PHP Toolkit
for IBM i: and "Performance guru of PHP on IBM I

\SSEIDE

Seiden Group is a team of experts available for
mentoring/troubleshooting/project advice/development.

seidengroup.com, alan@seidengroup.com
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Agenda for fast user experience

* Fast user experience
» Beyond speed of PHP and server

* Performance big picture
* Tools that show issues visually
* Tips and configurations
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Why | started to focus on web front end

e Clients called me in for performance help
e Assumed drag was on the server, PHP/DB2

* BUT many of the problems were in the front end
(HTML, JS, CSS)

e Today’s complex web and mobile applications
require attention to front-end performance

Let’s start with the basics
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HTTP (web) flow
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Request-response protocol

* Client (browser) requests a file; server responds

* One file at a time (at most 2—6 in paraliel)

 Browser requests HTML file, then as it parses HTML,
finds other file names to request (images, css, js...)

user asks for
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Each request passes through several
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You might guess one top strategy
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P or mahlle device e \ “ ré?efse proxy sQ.kioptional)
browser — z
et » N/ Each HTTP request travels

Y reques » Internetor /’ \ ,/
[ ) et e ‘wesener \“— | | through several layers
otner | | pases

T , \
rouest || | et / |os2 A common-sense
S N f trat
— y ecuest > client) |ES (s:ream‘lles)\ cal pe Ormance S ra egy
e leams || suggests itself
/

Reduce the number and size of HTTP requests
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Perceived speed
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When users say app is slow

e Watch them using the application
* |s slow page response the major problem?
e Or does the application not match their workflow?

e Can you help users get their job done with fewer
clicks?
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Tips for perceived speed

e Users want to feel successful in achieving their
tasks. You can:

» Provide feedback and status information
» Give users a fast path through common tasks

» Reduce users’ anxiety by clearly labeling page elements,
buttons, links, etc., using their own terminology

» Run slow tasks asynchronously so users can cancel if desired
e Old but interesting study: http://www.uie.com/

events/roadshow/articles/download_time/

» “...when people accomplish what they set out to do on a site,
they perceive that site to be fast.”

e Let users know that “something is happening”
» The spinning “waiting” graphic still works
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Reduce HTTP

requests




HTTP requests are costly

e Each request makes a round trip to server

e Each HTTP request consumes bandwidth and CPU

* [In-network tests do not measure end-user
performance outside the network
» Users could have unpredictable DSL or mobile connections

» Firewalls and proxy servers may sit between the web server and
end user

» |'ve seen convoluted network configurations

Alan Seiden Consulting 15 Speed up your web site



Can caching help?

e Browsers can cache most files

* Files won’t have to be downloaded again till server
has updated versions

e BUT browser must check for updates to each file

e Possible successful status codes:

» HTTP 200: Server delivered new, fresh version of file
» HTTP 304: Server said “not modified.” Use cached copy.
e Faster, but still requres that request to check the file’s timestamp

e More about blocking and caching on next slide
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Requests cause “blocking” in browser

e Browsers typically limit themselves to 2—-6 parallel
requests to a given server

* File requests stack up, blocked by prev. requests

o + Gt apphcaton view « Hip
4 GET door_out.png t { 6338
+ GET st-slnp-l-gq'l 8358 2,09 Blocking
v GIT tabs-<prite gif f 2140
¥ GET lett righb.git 81585 0 S Lodup
+ Gk | comers-sprte.qrf LA 0 Connzctng
4 GET top-bottom.gi ¢ f $758 0 Serdrg
+ GET Lb-blue gif 85:8 22w Wahy
T GFT loadiong gif ' 'R 0 Racening
+ GET read?_dew 131955 WL5E -

* Above, even “304 not modified” files caused blocking

e Solution: reduce number of images or improve
caching via “Expires” headers
o http://httpd.apache.org/docs/2.0/mod/mod_expires.html
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Example: “Expires” headers (caching)

e For aggressive caching, place these directives in
Apache config file

* Can specify file types

ExpiresActive On

# A2592000 means expire after a month in the client's cache

ExpiresByType
ExpiresByType
ExpiresByType
ExpiresByType
ExpiresByType
ExpiresByType
ExpiresByType

text/css A2592000
application/x-javascript A2592000
application/javascript A2592000
text/html A2592000

image/png A2592000

image/gif A2592000

image/jpeg A2592000

* Many options: http:/httpd.apache.org/docs/2.0/mod/mod_expires.htmi
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More ways to reduce “blocking”

* If many .js or .css files are used:
= Combine them into fewer files

= Move contents of smaller .js or .css files inline to your pages,
eliminating those external files

= Page Speed tool will help you decide
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Create a favicon for your site

* Browsers always look for a file called favicon.ico in
your document root

* Those little icons that appear in the browser

| 5 vercakreedznoczms Uz 2o b v
* Once found, will be “remembered” by browser

* If not found, will be requested every time

» How to create a favicon:

= http://www.alanseiden.com/2007/05/25/brand-your-site-with-a-
favicon/
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Keep connections

open




Keep HTTP connections alive

» Enable “KeepAlive” setting in Apache

» The TCP connection will stay open, waiting for you
» Good when downloading many images, css, js files

» You'll reduce the number of three-way “handshakes” that
establish a connection

» Even more important with longer SSL handshakes
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KeepAlive detalils

e Configurable by number of seconds, number of files
to be downloaded, before closing connection

e Recommended settings for average site
» KeepAlive On
» KeepAliveTimeout 15

e Details:
» http://httpd.apache.org/docs/2.0/mod/core.html#keepalive

* Don’t overdo it—you are locking out other users
from that HTTP job while it’s dedicated to you
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Connecting takes time

* Clues that Keepalive is off

” 11

= “Connection: close”, “Connecting”

 Example bottom right: 3.6 seconds
“Connecting” (longer than average but it really
happened)

Clear Perust IE' HTML

(U8 Timeire
* GIT /postest/ u
* GET ext-allcss b
o CET xtheme bhecss [
» T slybrass '™ $2257
£
& Lt indacss [
+ GET GrovoTeb.cxs [ ¢
Heeadh Resporse  HTHI * GET Exl ue Ve Tal®aneleoss e
s L1 multple-corting.ces I 0 14ns Oodurg
E o Heade 8 CIT viewsss [ | 120 ¥u DS Lleder b
Dadr T3 27 Wow 3011 18-20-07 GNT * GIT Grdniters css a 1 441 308 Lomactng
Server Aoeulie + GET Rowkditor.css " 3.y P
X Powered By DIP/Z. 3.3 ZerdSezves 0.0 g L D e
EXPIrRS Thu, 9 Wov 3931 Ca:53:00 ONT - j .75 Lns Walting
Cache-Comtral mh-srare, no-sache, moeT-reualla & GET ext-base js 13,763 ¥ Necohving
Pragme zo-cectw » CET et oy
Vory Azcect Sncodiaa » T ExluxSroapTabPonrl i
(catent-Lcodng gaip & Wb EXEusLroup Ak s § 2| #4235  DOMCentevesoced
Content-Type taxt/nim = o » >y 2
fomrilhe ~lnew + GIT Extuxgnd.Scarchais _ 4.3 bad
Transber-Icoding  uunhed & GIT ExtuxReanderee s § s
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What you see when Keep-alive is on

* Firebug’s “Net” tab shows “Connection: Keep-
Alive”, and, here, timeout=300 seconds (5 minutes)

Hoadars Kasporsa HiML

D "Toe, 22 Now G011 IN:UVIAT GMI
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X-Fowered-Oy PHP/E 5.3 ZedBe:iver
Explres Tou, 1D Nz 2521 CO
Lache-Contrel zo-store, no-osohs, must-zevalidate, =
Praguee mo-caene
Vasy Accept-Sncoding
Ceatont Excoding gsio -
-8

Koep-Al/e tismecurtsiuy, maxe)) ‘—-—/

fovmwi e Twep alive
TransicrTncoding < iuihed

¢ 5.

L3 0
8:82:00 @I

—
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VAL Timechne — ’
4 LEI [postast) — —~ !
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. . . — - g S Loong

» Keep-alive is working! # GIT GroupTab.css . —ome o Lonacerg
+ CET ExtocNrTabPoscless i r— 0 Swxbe
+ GIT iedtigle-sarting.css -t . o — .,,‘_,;
4 GET view.css = — L
i CET GrdFilterncss () 2t 0 ccring
o OFY Remfdilorsss
< bl colamnlockess L0 DOMContericoded
+ GIT ext-base.is et

4 GIT eut-all s n
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Use compression
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Compression reduces file size

* Called gzip or mod_deflate, the same for our
purposes

Headers Rasponsa HTML

Response Headers

Date Tue. 22 Mew 2011 18:3§:47 QT
Server Jpache
¥-Powered-Dy PHP/5.5.3 Zeuddccwvuz /5.0
Exaplres Tha. L3 Now 198L 038:82:00 @O
tacke-tonteel rno-stors, ro-sasne, most-raralidate, phst-chac
Pragma ro-azaone
Vary Acceps Sgscdinm
Content-Tncodiey 1000
Content-Type text/ntnl’] ChAZseT=LJz-¥
Keep-ARVE timasutegnl | maes
Comnection Feep-ilive
Transfer Encodeg chenced

 Compresses, speeds up html, javascript, css,
favicons, anything text-based
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Netflix improved with gzip/deflate

* Saw 13-25% performance improvement

* Cut outbound traffic in half
= That saves money for a busy site such as Netflix

* Detalils:

= http://www.slideshare.net/billwscott/improving-netflix-
performance-experience

* [t really works!
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My compression test

o http:/lyour-server:10080/Samples/SQL_access/

DB2 SQL example.php

e Before compression: 31.0kb; loaded in 250ms
o After compression: 4.4kb; loaded in 109ms.
e That’s 14% of the size and 50% of the time!

URL

AT compression
SEWE pDomar :lza Imelinre
= LEILUBZ SQL cxample.chg U0

\WITH compress on. Smallzr 214 faster \
+ Lt LB2_SQL_cxample.php COH PLEs 1148
1 rennest 4.4 KR

I

C O
T

"/
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your-server:10080/Samples/SQL_access/DB2_SQL_example.php
your-server:10080/Samples/SQL_access/DB2_SQL_example.php

Details of deflate/gzip compression

* Apache directives (sample)

# Load IBM i's module that performs compression
LoadModule deflate module /QSYS.LIB/QHTTPSVR.LIB/QZSRCORE.SRVPGM

# Specify content types to compress

AddOutputFilterByType DEFLATE application/x-httpd-php application/
json text/css application/x-javascript application/javascript
text/html

e Tutorial on my blog:
= http://www.alanseiden.com/2010/08/13/maximize-zend-server-
performance-with-apache-compression/

* Apache reference:
= http://httpd.apache.org/docs/2.0/mod/mod_deflate.html
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Ajax: friend or foe?




AJAX=Asynchronous Javascript And XML

 AJAX updates parts of a page without reloading the
whole page

* Not always XML. These days, JSON too
* Requests and file sizes are generally small
* Meant to bring SPEED to the web

* Potential problems if overused
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AJAX mistake #1

* Too much of a good thing

= Requiring several AJAX requests to complete before the page
itself can load fully
= Too many HTTP requests at once
= |'ve seen a situation where 4 AJAX requests were embedded in
a page load
+ The AJAX doesn’t even start till the page loads

« Causes “blocking” as the requests pile up, waiting for the previous
ones to complete

+ Sessions may be shared by all AJAX calls, so locks can occur
= Solution: when page first loads, embed AJAX content in the page

+ Re-use logic on the server side when building page
« Subsequent updates can be done with AJAX
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AJAX mistake #2

* Duplicate requests
= Might go unnoticed with javascript library tools (Dojo, jQuery...)
= Happens more than you would expect! Common, actually

: \'] ( ¢ = " T HTH r{S Sinpd naM @ Sq -
Lew  dems | ol 1L s & SR Wvaper  lasy deds
= GLT Dialog. 1 20~ bt b diled he S L0 LR o
CET movetis 2 NctMeakd Fe~12C L0000 7 E
FT TinealHirawaldin TOMIM B le AT "NFN | <F
= Wl Fws LeNctpedied bz Luny Ll
= GLT Topgler|s 2= Nt b led b 420 L0XF0 LI
CET DRlogadnis ol g 8 L R0 0000 MZE
= B Dbyt by, s EEL R le-an “unn 1= <
= WLl LorkentPane.p Lenctbecded [ T Ll
= GT htmlys 2~ bt b died e+ 050 D o
FT ik wpjs TOMIMY Bal le AT "N7FN “F dOWﬂ |Oad . htl | II
= k& innmine s I el le-qan “unn rir d
= WLl lockpdhal o= Le et Medied [ B TR T PR requeSte
CET downlo»drtrnd |l e H 3 H
O RFT hiswnline U dad TOMIM B le AT "NFN SEF tWICe
= b1 vaul-dsmilupndEy.ung TR e le-an “unn ok
= GLT waming.png 2w bt hcdled b 420 L0250 LI-I
CET buttonBEnabledpng 2 MctMeakd Fe~12C L0000 ch ]
FT lalFimdibljumg TOHIM R le AW 07N “4°F
= WLl dashbonididegrd LN A bty oL
= GCT londirp.off - hct hedied heHX 020 mic
CET tabHover.png ONctMeAkd Re~12C L0000 £ E
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AJAX mistake #3

e Dynamically generating static content (don’t do that)
e Especially JSON to feed dropdown widgets
e Solutions:

e Change to static files

e Cache URLs (e.g. with Zend Page Cache if using PHP, or Apache
caching) See example below, before and after caching

e (Apologies for blurring: protectlng confidentiality)

= GET common.is 304 Yok Mzdfizd R L1 3o 8§32
Lkl looltipUsalage)s A1 Yot Mzdfizd R T T )
= GITIANKIIP __sssesw s TYPIS N e nmen on” M 6cns
= GET LODKUP__ "W SR ¥YTYPES 200 2w B 10090 8z M Bis
= GET LODKUP Wiy W2ES 200 . 0090 1ss= . M oS
LEI popupMcnuip.aif 211 Vot V=dfi=d I 1L = Without Zend / I P
= [GIT rhrckmarkpng N3 Nk V- ceimen nek” Page Cache i u
4 GI'T rnmnwnn.je N4 Nk S=d bied LewnTe” na- [ 1Sme
+ GET TuullipDicluy. j» 04 Nl M_dfi=d S L 253K= | Lsme
# htpe s s o ceferencesndex/tablename/LDDEUP  pinn ETYPES 38: | L&ms
) LET LUURUI 1™ s | YI'ES 1L S Sl L (LR Fastar with Zend i )=
4 GrTINNK IP_W"QC": :-.1.||| :.--:. o fow i :1n_9_ Page Cache | L&
+ GET pupupMeimByyil 304 Nl izl RS (1t M <fre
+ GET checkmatk.pnq 304 Yot Mzdfizd RS (1t configured i e
1/ Lk valdabonlnputBo.ono A1 Yo M=dfizd ) U8 &Y = “Pre
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Blocking

from JS/CSS




Javascript is expensive for speed

e Besides all the HTTP requests, JS must be parsed
and run by your browser

» Even worse for mobile. Uses battery, CPU. Blocks Ul

e JS libraries (Dojo, jQuery) include dozens of JS
files that you may not need

» Take a look with the tools shown later in this presentation.
You may see 100+ JS files

» Customize your JS library build to make distribution more
compact

e CSS (style sheets) are another area to examine.
Cut down/consolidate if you can
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More tips for JS/CSS

o “Minify” if you can
» Strip out spaces/comments for production code
* http://www.jsmini.com/
* http://www.csscompressor.com/
* Many other tools
» Saves bandwidth; browser parses JS/CSS more quickly

* Create a custom build of your JS library

» Tutorial to create custom build of jQuery

 http://www.packtpub.com/article/building-a-custom-version-of-
jquery
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Live demos of

front-end tools




Front-end tools demystify the web

e Visualize HTTP requests

* Find ways to eliminate requests or shrink

responses

e Test more easily

o Capture “before and after” results

» For your own documentation
» For a report to management
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Favorite front-end performance tools

e REDbot
» http://redbot.org

e Firebug
» https://addons.mozilla.org/firefox/addon/firebug/

» Even better with Page Speed add-on
e http://code.google.com/speed/page-speed/

e Page Speed Insights from Google
» https://developers.google.com/speed/pagespeed/insights

e Web Page Test
» http://webpagetest.org
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e Firebug
e https://addons.mozilla.org/firefox/addon/firebug/
e Along with Page Speed, empowers anyone for performance
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Firebug “Net” tab example

COMMON
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REDbot shows HTTP headers, codes

lf iIP redbot.org/?uri=http%3A%2F%2Falanseiden.com
REDbot (4> :

http://alanseiden.com My site
redirects users
to the full
"www" URL

HTTP/1.1 301 Moved Permanently

Date: Sat, 27 Jul 2013 16:47:05 GMT
Server: Apache

Location: http://www.alanseiden.com/
Vary: Accept-Encoding
Content-Encoding: gzip
Content-Length: 232

Keep-Alive: timeout=10, max=30

Connection: Keep-Alive
Content-Type: text/html; charset=iso-8859-1

* Visitors to alanseiden.com are redirected to www.alanseiden.com
e Although redirects can harm performance, this one (‘www’) helps search engines
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Page Speed Insights by Google

PageSpeed Insights
4 Make your web site faster

Enter a web page URL m

What Is PageSpeed Insights? PageSpeed Insights Rasources

FageSpeed nsights enalyzes the corlent of a web page, Lthen ¢ PageSpeed Ins ghis for Chrorme ard F
generates suggest/ons 1> meke that page faste’. Reducing page load e FageSpeed Service

times cen reduce bocunce rates and Increase conve’sior ratas. Learr ¢ mcd_pagespeed fcr Apache

maore

https://developers.google.com/speed/pagespeed/insights
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A tip from Page Speed Insights

Serve scaled images

Properly sizing i —~ages can savz many bytes of data.
| san mn-s

Suggestions for this page

Te cllowing images are resized in HTML or CS5. Serving sczlec images could save 3.5\IB (98% -aduticn)
& ~upffizrodeveloocr.comy. Promo_SIh_SPE_MECPIvAkjp2is “csized in HTVIL or €SS from 2,561x3,582 (0 85x1 1L Servirg = scaled i~age could save
35\IB (92% raduction).
® “ttpffizrodevelocer.cony.APro_Titorial Data_Straci_res_Model
SN 254408 [85% reduction .
“ttpffizrodevelooer.comy L f2osHn g- mage Jpg s resized in FTML or €SS -om

is resizec in HTML or CSS From 198x284 22 772103, Szrv ng a scaled ‘mege could

101 o 111 %79, Serving a scalzd 'magze could ssve 7. 1K B (39%

=duction)
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An Introduction to PHP f
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Web Page Test (webpagetest.org)

¢ WEBPAGETEST

HOME TEST RESULT TEST HISTORY FORUMS DOCUMENTATION ABOUT

Test a website's performance

- o
Enter a Wahsite URL

Tost Location 20les VA LIEA (IE €-10,Chroma Firafox) ' Salect fram Map

Advanced Setlings ¥

Test Settings

Cannaction Cadyes (61 Mups 28mes RTT)

Number of Tests 1o Run

Ipha
Repeat View (SIF St Vaw and Repaat View | JFirst View Crly
Keep Test Private

Label
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Webpagetest “Video/filmstrip” view
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Advanced Settings of webpagetest

Advanced Settings ¥

Advanced Chrome | Auth | Script Block | SPOF

Stop Test at Document Comploic
I7aiaily, e ruIunbial Xy slode

‘1\6 oudShark i e e W e P

.- Tiae Carre Bad last e el Taage  Tale
— R R N SATLE ¢ BAve (M el Aecl W ER Rav @
| Disable Javaacript
C.iamm L LT L 1 FLAMGAIS uad® Swapuidn TandP) COAE SI20. 000 0unad 2o 1 I N NS A TN A
|| Clear SSL Cartificate Cachas
o.wn\ou .. : EUAMGATE JRaly Tealide JUTEET A NFL2IL DA INN
\ I ‘m w‘ c.nIMh Ema . rTWMAM . SLRL " . (AN A MYy > ’ T v S0 AN L WLASRIAD LAWST MERSINC WIS 3 ARCEPFIRR-
wyg Nuwe ivemeich Sulaged onlifvdes, vie
3 [ 2 " o) T340 14 “" . “ AMap » 12 1 M. An Page? Aria=i o Si8) Lavt M-I DK W1 ANE FaRa- ]
| | Disable Compatibllity View (IE Only) ; Xy JUA1TCP Semeat 1 4 Testamboed PR}
- Lo W N LT ———————

Farces 21 pages 10 030 1N clandards modo

| Capture networx paeknt trace (lepdump) Network packet trace

(Advanced Settings)

|| Save responsas bodlas

Forowxl wsanwims

Preserve original User Agent slring
Do not acd FTET 0 tha teowsar UR siry

DOM Element

Minimum test duration
Cupluoucala o wlual..

Alan Seiden Consulting 49 Speed up your web site



Keep front-end
performance In
mind

Alan Seiden Consulting



Remember...

* To provide an speedy overall user experience, use front-end
performance techniques, such as to:

» Reduce or shrink file sizes when you can
Use gzip/deflate

Enable keepalive (in moderation)

Use a favicon

Keep an eye on AJAX performance

vV v v Vv

e Let Firebug, Web Page Test, and Page Speed Insights assist you
e Get help when you need it

e To keep learning, see “Resources” slide, coming right up
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Resources
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Resources for front-end performance

e “Avoid These 7 Web Performance Snags”

» Alan’s article from June 2013 (subscription to iProDeveloper required)

* http://iprodeveloper.com/web-amp-mobile-development/avoid-
these-7-web-performance-snags

e Performance Calendar (front-end performance articles)
» http://calendar.perfplanet.com/

e Meetup groups and conferences: live and remote
» http://web-performance.meetup.com/
» http://velocityconf.com/

e Steve Souders (formerly Yahoo!, now Google)
» http://stevesouders.com
» @souders
» Books: High Performance Web Sites, Even Faster Web Sites
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Contact and tips

Alan Seiden

Seiden Group
Ho-Ho-Kus, NJ

Free newsletter:
http://seidengroup.com/tips

N SEIDEN

alan@seidengroup.com e 201-447-2437 e twitter: @alanseiden
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