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Any Web Application Must Have...

* Tight Security
* High Availability
 High Performance
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Why Does Performance Matter?

* More Page Views
 Better Customer Experience
» Higher Conversion Rates

amazon
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How Much Does Performance Matter?

s Ah P P
D[I.AY-— ©@11% WA

-:_,/ IN PAGE \ lOSS N CONVERSIONS FEWER PAGE VIEWS INCUSTOER SATISFACTION

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 o str ongeloop www.strangeloopnetworks.com
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Where Does Performance Matter?

80%

of the end user

Ia\tencye

comes from t

front-end
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How to Improve Performance?

A Typical Web Application Has ...

« Static or Re-Usable Content
* Dynamic or Unique Content
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Static or Re-Usable Content

Can be cached (high TTLs or low TTLSs)

amazon

bl Kalyana..'s Amazon.com Todays Deals GiftCards Sell Help
! Prime

Shop by i
Department Search Al~¥

More Items to Consider

You viewed Customers who viewed this also viewed

; pPAcai E HACKING
”d(‘l\(‘l S Wes Apps

||:||u||mu|\
)

Web Application Security, A..  The Tangled Web: AGuideto  The Web Application Hackers Hacking Web Apps: Detecting

> Vincent Liu, Bryan Sullivan Securing... Handbook... and...
Kindle Edition > Michal Zalewski Dafydd Stuttard, Marcus Pinto > Mike Shema
YRR (8) Kindle Edition Kindle Edition Kindle Edition

CSS JavaScript
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Web
Security Testing
Cookbook

ORELLY

Web Security Testing
Cookbook

> Paco Hope, Ben Walther
Kindle Edition

HTML

110
LY. %

Go Hello, Kalyanara...
Your Account v

Defender’s

Cookbook

Web Application Defender's
Cookbook...

Ryan C. Barnett, Jeremiah
Grossman



Typical Architecture

www.example.com/*.php

Elastic Load - b
Balancing Amazon EC2 : CustomOrigin

()
A\/N\/)
N/
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Dynamic or Unique Content

Cannot be cached — but affects 100% of your viewers!

amazon
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Why Not...?

Elastic Load

Amazon CloudFront ' e
Balancing Amazon EC2 : Custom Origin

www.example.com

G
A

N4

*.jpg
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How Can Amazon CloudFront Help?

* TCP/IP optimizations for the network path

* Keep-Alive connections to reduce RTT

* SSL termination close to viewers
 POST/PUT upload optimizations

» Latency Based Routing

* Low prices, same as static content delivery!

amazon
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Unique or Reusable Content?
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Static or Reusable

Content that does not change for a given period of time
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Dynamic or Unique

Content that changes as soon as it is created

amazon
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Example

Textbooks
Find New, Used, Rental and eTextbooks

Enter a title, author, or ISBN(s) Go

&S‘I’ART SHOPPING NOW é
SAVE UP TO 70% 2
ON TEXTBOOK RENTALS  cersmee voom

*Learm more

SELL YOUR BOOKS
Get Up to 70% Back

e o

SULSUNIE °

b
-
=
(2

Get your textbooks the way you want them:

NEW USED RENTAL eTEXTBOOK
SAVEUPT040% SAVE UPT0 90% SAVEUPTO0 70% SAVE UPT0 80%
» Leam more » Learn more
Statistics, 4th Edition Statistics Pattern Recognition and Machine Learn... Learning From Data
Get EQ To: $40.45 G«EQ To: S31.48 G“BQ To: S11.49
L adein 3 (_Tnadein_ \_Tradein
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Example

Index.jsp (dynamic)

Images (static)

Textbooks
Find New, Used, Rental and eTextbooks

Enter a title, author, or ISBN(S)

NEW
SAVE UPT0 40%

Statistics, 4th Edition
Get Up To: $40.45

It

Go
AL START SHOPPING NOW ‘é
SAVE UP TO 70%
COLLEGE STUDENTS
ON TEXTBOOK RENTALS il
SELL YOUR BOOKS
Get Up to 70% Back
— a
Get your textbooks the way you want them:
USED RENTAL eTEXTBOOK
SAVE UPT0 90% SAVE UPTO ZO% SAVE UPTO § 80%
S!i'lj\li}'\ Pattern Recognition and Machine Leamn... Learning From Data

Get Up To: $31.48
(_Jradein

Get Up To: $11.49
(_Tradein )

o
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Example

1D sec

amazon

webservices

Textbooks
Find New, Used, Rental and eTextbooks

Enter a title, author, or ISBN(S) Go

‘S‘I’Nﬂ' SHOPPING NOW é
SAVE UP TO 70% 2
ON TEXTBOOK RENTALS  cersmee rwoom

*Learn more

SELL YOUR BOOKS
Get Up to 70% Back

a o

Get your textbooks the way you want them:

NEW USED RENTAL eTEXTBOOK
SAVE UPT0 40% SAVE UPT0 90% SAVEUPTO 70% SAVE UPT0 80%
» Leam more » Learn more
Statistics, 4th Edition S!ill'i\li.\‘.\ Pattern Recognition and Machine Leam... W Learning From Data
Get Up To: $40.45 Get Up To: $31.48 Get Up To: $11.49
(Jradein 3 (_Jradein (_Jradein




Page Load Time?

1D sec
i)IESI%RNYD- @7% ' 11%' ns%’

:‘/ L'gA%ﬁ‘ﬁnE | g'; LSS IN CONVERSIONS FEWER PAGE VIEWS ﬁf(?u“s%ﬁﬁfn SATISFACTION

IN DOLLAR TERMS,
this means that if your site typically earns $100,000 a day, this year

you could lose $25 MILLION in sales.

§ str ongeloop www.strangeloopnetworks.com
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Goal:

S AISE;OND e ' ' .
DEIAY= @7% ©@11% ©16%"

-i/ ['SA%’#%E \ L0SS IN CONVERSIONS FEWER PAGE VIEWS INCUSTOMER SATISFACTION

IN DOLLAR TERMS,
this means that if your site typically earns $100,000 a day, this year

you could lose $25 MILLION in sales.

§ str ongeloop www.strangeloopnetworks.com
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Introduction to Waterfall Graphs
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Waterfall Graphs

Page 0O: http://www.amazon.com/

Connection 0 - www.amazon.com (205.251.242.54) I

http://www.amazon.com/
Connection 1 - g-ecx.images-amazon.com (54.230.143.10)

http://g-ecx.images-amazon.com/images/G/01/gno/bea
con/BeaconSprite-US-01-fw._V355247711_.png

Connection 2 - g-ecx.images-amazon.com (54.230.143.10)
Connection 3 - z-ecx.images-amazon.com (23.62.228.49)
Connection 4 - z-ecx.images-amazon.com (23.62.228.49)

http://g-ecx.images-amazon.com/images/G/01/kindle/
merch/2013/campaign/kf/gw-kfhd-us-660x180-price. V
354031789 _.jpg

http://g-ecx.images-amazon.com/images/G/01/img13/k
itchen-housewares/right-column/thanksgiving-cross-
site-2013_300x75_v3._V357483113 _.jpg

http://z-ecx.images-amazon.com/images/G/01/browser
-scripts/us-site-wide-css-beacon/site-wide-7002844
347. V1_.css

http://z-ecx.images-amazon.com/images/G/01/nav2/ga
mma/websiteGridCSS/websiteGridCS S-websiteGridCSS-1
4209. V1_.css

http://g-ecx.images-amazon.com/images/G/01/x-local
e/common/transparent-pixel. V386942464 _gif

Connection 5 - www.amazon.com (205.251.242.54)

it [ mmis limnmmnn Amsam— s~ [HEC AN IASINA Bn A [
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What Happens?

Typing the address Browser renders

AMAZON i i e - Bele iR
— vou - o

A Lo
= n Your Account - Pame - Cart - Lt -

et e Y

o w208Off ===
el SWEATERS & CASHMERE 4oy mos
;""”I‘ \umuovcu |
e O e g e § Sommwrs kindle fire Hox ’ .
aLlle ALl imnas S‘Ulb“y%t
C S -::A~. .‘ - 'R o
|4 | P> ||+ | A Search Google or enter an address U W Gumee

Cocronesy § Compoen
L R
Boaty Heat & Groery
Toyn %cm & Daoy

Lofg ces A sy
Soo & Owomony
Aot  roary

Pl Baerw Dumewtery

et
Prime ratart Voo ©
Wanch anywhere,
AYUIMe  wamsem

More items to Consider iPhone 5 © 58
You e Ty ot vewwd B B veesd i wp—
= pm— === i [l
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Understanding Waterfall Graphs

TCP Content
Connection Download

DNS
Lookup
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Understanding Waterfall Graphs

Index.|sp

Textbooks
Find New, Used, Rental and eTextbooks

Enter a title, author, or ISBN(s) Go

& START SHOPPING NOW

SAVE UP T0 70%
ON TEXTBOOK RENTALS  &isepiii

SELL YOUR BOOKS
Get Up to 70% Back -~
&£
g »Leam more
Get your textbooks the way you want them:
NEW USED RENTAL eTEXTBOOK
SAVE UPT040% SAVE UPT0 90% SAVEUPTO0 70% SAVE UPT0 80%

\oox aoe

Learning From Data
Get Up To: $11.49

(lndein

Pattern Recognition and Machine Leamn...
Get Up To: $31.48

(lndein

Statistics, 4th Edition Statistics
Get Up To: $40.45

(- T ) e

/

/

/
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Caching

= ——

AMAZON REDSHIFT

BUSINESS INTELLIGENCE
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Caching

GET

e e | e ) e

Origin Edge Location
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Caching
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Caching

GET
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Origin Image.jpg
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Caching

GET
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\ User Request A
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Caching
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ing Static Content with Cachi

IMIZ

Opt

* Brings Content Closer to Your Users
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Optimizing Static Content with Caching

* Brings Content Closer to Your Users
* Improves Experience and Performance

amazon
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Optimizing Static Content with Caching

* Brings Content Closer to Your Users
* Improves Experience and Performance

 Offloads Your Infrastructure

D !

)
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THE BERLINER PHILHARMONIKER’S
DIGITAL CONCERT HALL

Alexander D. McWilliam

Director Software Development
Berlin Phil Media GmbH
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@ @ | LOGIN Videosuche Q

PHILHARMON IKER DIGITAL CONCERT HALL E2r SONY /et

R LIVE-STREAMS CONCERTS MOVIES INTERVIEWS HOW IT WORKS SIGN UP

The best classical music experience R
you can have outside a concert hall. %

Watch and listen to classical music's finest conductors
and soloists performing with the Berliner Philharmoniker - ’
live as it happens or on-demand as it suits you.

@© WwATCH FREE CONCERT Now

With over 40 live concerts performed every season
we offer more classical music than you could possibly watch.

o

P 85 .;f.i:,r‘ rﬁ.fl}if";*j\fz Wi
. "~"="'i T
hy) ,’_" : »ﬁfg VLS & Ve /{;. «\,.
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CONCERTS

™~ DR e2vw 1002
- SZOR T S AL Fr., 22 Feb 2013 20 Uhr
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DIGITAL CONCERT HALL
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Now playing: Robert Schumann - Symphony No. 4 Next piece: Sergei Prokofiev - Violin Concerto No. 1in D
in D minor (First version from 1841) major

00:00:49 .. 00:27:04
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Our Audience

* 400,000 registered users
* from 100 different countries
* aged 18 to 88

_ NIy
rrramazon
7 webservices



Our Content

* 8 bit rates up to 2,500 kbps

» 100 terabytes of video traffic per month

» 2.5 terabytes of video library storage
 Delivery via HLS and progressive download

amazon
web services



Other CDNs vs. Cloudfront

* Always 12-month up front commitments
* Insufficient caching performance
* Black box between us and our customers

~~—

* No commitments

» Hopefully better caching performance @

 Extensive documentation

amazon
web services



O U l' F i I'St C I O U d (progressive download only)
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O U l' SeCO n d C I O U d (progressive download + streaming)
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O U l' SeCO n d C I O U d (progressive download + streaming)

G o\o
o/
"f.- j_'.
ol o
o/
| \ Cev
S3 EBS Media Cloudfront . f.\__

Server
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Verdict

» Cheaper
* More fun implementin
 Slightly better performance

amazon
web services



Why did it not work?

* We have too many objects and too large objects™
* We have too few users
» dispersed too far around the planet

...resulting in too many CACHE MISSES.

*HLS: 200,000 different objects / progressive download: objects over 1GB
b



All CDNs assume that a sufficiently large number of users
are requesting a sufficiently small number of objects.

amazon
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The first user is the pawn.

amazon
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One origin is not enough
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If the user can’t come to us
we must go to the user.

amazon
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Our Third Cloud — with Route53 ‘
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Challenges

* \We had to do our own URL Signing with mod_auth_token
* We had to copy our library across the world 6x
* We have to keep all regions in sync with S3/Ireland

amazon
web services



New verdict

* Not cheaper
* Maximum control
« Awesome performance

amazon
web services



What about live streaming?
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Live streaming with Cloudfront

* We have very few and very small objects™
* We have a lot of users
» (still dispersed around the planet)

...resulting in many CACHE HITS.

*40 different objects, each under 2 MB
\%e!g]sgrsigelg



Further employments of Cloudfront

 DONE: static website assets (GFX/CSS/JS)
* DONE: static app content via JSON API
* NEXT: full site acceleration incl. dynamic content

amazon
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Textbooks
Find New, Used, Rental and eTextbooks

Enter a title, author, or ISBN(s) Go
&srm SHOPPING NOW ﬁ
SAVE UP TO 70%

COLLEGE STUDENTS
ON TEXTBOOK RENTALS i 2

1 SELL YOUR BOOKS

z Get Up to 70% Back

Get your textbooks the way you want them:
NEW USED RENTAL eTEXTBOOK
SAVE UPT040% SAVE UPT0 90% SAVE EfmTfm ZO% SAV,EL.I;J:" nge 80%

Statistics, 4th Edition
Get Up To: $40.45

lradein |

Statist ICS Pattern Recognition and Machine Leamn...
Get Up To: 531.48

2 el

Learning From Data
Get Up To: 511.49

| Tradein

amazon
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Before Caching: 1460 ms

Developer Yook - bttp ) Jecd-54-22%-19-214 compute- 1 amaronaws.com/perf_test/index htm

amazon

webservices

Elements Resources 'Network Sources Timeline Profiles Audits Console

Name Me... ‘ Time - Timeline

400 ms 600 ms 800 ms |
| index.html| GET 918 ms i i i
_ US-combined-745644715. V379596147 _.css GET 209 ms -
* BeaconSprite-US-01-plus. V357795017 _.png GET 211ms -
| transparent-pixel._ V386942464 _.gif GET 147 ms -
- undefined GET 103 ms -
- Title_widgetsearch._V389822399_.gif GET 100 ms -
=+ 8-1_billboard-for-textbooks_1_bb. V378409104... GET 410 ms R —
. buy_title_bg._V388500679_.gif GET 32ms
| buy_title._V388500676_.gif GET 210 ms
'; Textbook_Savings_tile_used_update.png GET 293 ms @
- Textbook_Savings_tile_new_update.png GET 282 ms @
- Textbook_Savings_tile_etextbook_update.png GET 824 ms
- Textbook_Savings_tile_rental_update.png GET 289ms -
~ btn_tradein_store._V192261382_.gif GET 796 ms
~ 41FTnmlZVbL._SL500_SX85_.jpg GET 735ms
B 612j5Uo043el._SL500_Pisitb-sticker-arrow-big,To... GET 739ms
1 41+9AH)Zt2L._SL500_SX85_.jpg GET 739ms
| student-referral_650x45._ V356230300_.png GET 623 ms
— navAmazonLogoFooter. V169459313 _.gif GET 727 ms

19 requests | 369 KB transferred | 1.465s (load: 1.46 s, DOMContentLoaded: 928 ms)

1.00s,

1.20s,

()

000 0P

1405




After Caching: 770 ms

Develoger Tooks « Mip /[ /ec2-54-225-39- 214 compute - L amazonaws com/per_test/ndex_cathe M

Elements Resources ' Network Sources Timeline Profiles Audits Console

Name Me... Time Timeline

200 ms 300 ms, 400 ms S00ms, 600 ms 700 ms | |
| index_cache.html GET 769 ms ' ) ) ) l )
_ US-combined-745644715._ V379596147 _.css GET 97 ms G T—

*| BeaconSprite-US-01-plus. V357795017 _.png GET 31ms @&

J transparent-pixel._V386942464_.gif GET 29 ms @

~| undefined GET 91ms -

~| Title_widgetsearch._V389822399_.gif GET 78 ms -

+| 8-1_billboard-for-textbooks_1_bb. V378409104_... GET 83 ms —

| buy_title_bg._V388500679_.gif GET 35ms @

| buy_title._V388500676_.gif GET 37ms -

;\ Textbook_Savings_tile_new_update.png GET 77 ms [

- Textbook_Savings_tile_used_update.png GET 39ms >

-| Textbook_Savings_tile_rental_update.png GET 41ms @

~ Textbook_Savings_tile_etextbook_update.png GET 67 ms -

~ btn_tradein_store._V192261382_.gif GET 67 ms )

| 41FTnmIZVbL._SL500_SX85_.jpg GET 77 ms @

8 612j5Uo43eL._SL500_Pisitb-sticker-arrow-big,To... GET 187 ms . @&
1 41+9AH)Zt2L._SL500_SX85_.jpg GET 190 ms -
| student-referral_650x45._ V356230300_.png GET 65ms -

-~ navAmazonLogoFooter. V169459313 _gif GET 86 ms -

19 requests | 373 KB transferred | 769 ms (load: 782 ms, DOMContentLoaded: 784 ms)
amazon
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Cache as Much as You Can!

amazon
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Cache as Much as You Can!
» Collect Logs From Your Web Tier

amazon
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Cache as Much as You Can!
» Collect Logs From Your Web Tier

* Run a Report on Your Logs (EMR, RDS, Redshift)
* |dentify Top N URLs

amazon
web services



220 /index.jsp
v~ 200 /images/book1.gif
v 120 /css/style.css
v~ 119 /js/script1.js
110 /factory/create _image?name=book1&size=10x10
100 /api/GetBooks?category=math
90 /api/GetBooks?category=math&lang=spanish
80 /api/GetBooks?top=10
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Static or Reusable

Content that does not change for a given period of time
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Static or Reusable

Content that does not change for a given period of time
CloudFront caches content for any period of time:

Hours, Minutes, Seconds

amazon
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Content with Query Strings

110 /factor/create _image?name=book1&size=10x10

Reusable?

amazon
web services



Content with Query Strings

110 /factor/create _image?name=book1&size=10x10

Yes!

» CloudFront can cache content with query strings

* Every unique query string combination is a new
object in CloudFront’'s cache

amazon
web services



220 /index.jsp
v~ 200 /images/book1.gif
v 120 /css/style.css
v~ 119 /js/script1.js
v~ 110 /factory/create_image?name=book1&size=10x10
v~ 100 /api/GetBooks?category=math
v 90 /api/GetBooks”?category=math&lang=spanish
v 80 /api/GetBooks?top=10

amazon
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Why Caching for Smaller Time Units?
1000 /api/GetBooks?top=10

 Example: Read heavy API with 1000 requests per second
» Offload your web-tier from handling 1000 RPS
» Offload your load balancer

* Provision less capacity and reduce cost

amazon
web services



How About the Base Page?

220 /index.|sp

Reusable?

amazon
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Optimizing Dynamic Content
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Response Time

DNS + Connection + First Byte + Content Download

TCP Content
Connection Download

NS $ 3
Lookup ﬂ--?_

Time to First
Byte

amazon
web services



Optimizing Response Time

DNS

amazon
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Optimizing Response Time

1

Amazon Route 53

amazon
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Optimizing DNS Response Time

 Managed DNS
* Fast
* Low latency

 Global network

* Queries routed to the nearest DNS server l

Amazon Route 53

amazon
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Without Route 53
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With Route 53
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Optimizing Response Time

1

Amazon Route 53
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Optimizing Response Time

1

Connection

Amazon Route 53

First Byte
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Optimizing Response Time

DNS .I' Amazon Route 53
. 1Nl Amazon CloudFront
Connection g Keep Alive
Cirst Bute 10l Amazon CloudFront
y v Keep Alive

amazon
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TCP/IP Hand Shake
« HTTP Runs on TCP/IP

e TCP uses TCP handshake
« TCP handshake costs time

 Every HTTP Connection needs to

complete TCP Handshake

'Y

Amazon CloudFront

amazon
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Two Users Without CloudFront

AMAZON REDSHIFT

BUSINESS INTELLIGENCE

amazon

webservices
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Keep Alive

AMAZON REDSHIFT

BUSINESS INTELLIGENCE

AMAZON REDSHIFT

BUSINESS INTELUGENCE

2"d Request

1st Request

~---.GET /index.jsp
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CloudFront Keep Alive

v e

= -~ .‘Ih“ \
| =R En e |
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CloudFront Keep Alive

* More Users # More Connections
» Offloads Origin’s CPU/Memory

* Improves Response Time

'Y

Amazon CloudFront
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CloudFront Keep Alive Test

Without
CloudFront

20 %

With CloudFront

6 %

amazon

webservices

CloudWatch Monitoring Details

CPU Utilization (Percent) ( Average

4
=

100

80

60

40

20

Cancel | X/

Time Range: Period: ¢

20% CPU
Utilization without

Cloudfront

6% CPU
Utilization

.

8/2 8/2 8/2 8/2
21:20 21:25 21:30 21:35

Monitored Instances: mi-af282a9c

8/2
21:40

8/2
21:45

8/2
21:50

Close

8/2 8/2 8/2 8/2 8/2
21:55  22:00 22:05 22:10  22:15

Times are displayed in UTC.

Note: datapoints are plotted at the
start of the period.



Optimizing Response Time

DNS .I' Amazon Route 53
. 1Nl Amazon CloudFront
Connection g Keep Alive
Cirst Bute 10l Amazon CloudFront
y v Keep Alive
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Optimizing Response Time

DNS .I' Amazon Route 53
Connection 1K1 Amazon CloudFront
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CloudFront SSL Termination
* CloudFront Supports SSL

* Terminate SSL at the Edge (Half-Bridge)

» Or Terminate SSL at the Edge and
Use SSL to the Origin as Well (Full-Bridge)

 Use CloudFront SSL Certificate

1]
» Or Bring Your Own .

Amazon CloudFront

amazon
web services
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Optimizing Response Time

DNS Amazon Route 53
- Amazon CloudFront
Connection Keep Alive & SSL Termination
First Byte Amazon CloudFront

Keep Alive

Amazon CloudFront
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CloudFront TCP/IP Optimizations
* TCP Slow Start Optimizations

1K

'

Amazon CloudFront

amazon
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TCP Slow Start Optimization Performance Results

# Of Response Time Per Response Time For
Packets Request 200 Requests
Without
CloudFront 2605 170 ms 33.876 ms
With
CloudEront 896 96 ms 19.24 ms

amazon
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CloudFront TCP/IP Optimizations
* TCP Slow Start Optimizations

HTTP PUT/POST Optimizations

1K

'

Amazon CloudFront
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Optimizing Response Time

DNS Amazon Route 53
- Amazon CloudFront
Connection Keep Alive & SSL Termination
First Byte Amazon CloudFront

Keep Alive

Amazon CloudFront
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But You Can Do More
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Route 53 Latency Based Routing

Route 53
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Route 53 Latency Based Routing

» Create multiple stacks in different EC2 regions
* Create LBR records with geo information tags
» Route 53 routes users to the lowest latency endpoint

-I.

amazor Routed3

» Better performance and availability

« Easy to use, low cost
* With or without CloudFront




Lower Latency with CloudFront and Route 53
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After CloudFront Dynamic Content Optimization:
555 ms

enn Develoger Tools « Mg/ (d3lgejd Tymzh3o cloudiront. net/ perl_test/index_cache el =
Elements Resources Network Sources Timeline Profiles Audits Console

Name Met... Time v |Timeline 40,y 150ms  200ms, 250ms  300ms, 35Oms, 400ms  450ms,  S00ms  SSOms
| index_cache.html GET 555ms —— e e
- 8-1_biliboard-for-textbooks_1_bb. V378409104 _.png GET 114 ms i ——

| undefined GET 110 ms —

|| 41FTnmIZVbL._SL500_SX85_jpg GET 55ms o

| student-referral_650x45._V356230300_.png CET 52ms -

| btn_tradein_store. V192261382 _.gif GET S2ms -

1] US-combined-745644715. V379596147 _.css CET SO0ms G

8 612j5Uo43el._SL500_Pisitb-sticker-arrow-big, TopRight,35... GET 49ms -

I 41+9AH)Zt2L._SLSO0_SX85_Jpg GET 47 ms <>

= Textbook_Savings_tile_etextbook_update.png CET 40 ms -

+| Textbook_Savings_tile_new_update.png CET 38ms -

|+ Textbook_Savings_tile_used_update.png CET 36ms =

- buy_title._V388500676_.gIf GET 36ms o

|| buy_title_bg._V388500679_.gif GET 33ms -

= | BeaconSprite-US-01-plus. V357795017 _.png CET 32ms -

= Textbook_Savings_tile_rental_update.png CET 30ms -

- | navAmazonLogoFooter. V169459313 _gif GET 28ms -

|| transparent-pixel._ V386942464 _.gif GET 27 ms -

- | Title_widgetsearch. V389822399 _.gif CET 27 ms -

19 requests | 373 KB transferred | 555 ms (load: 565 ms, DOMContentLoaded: 569 ms)

amazon

webservices



Goal Reached!

Textbooks
Find New, Used, Rental and eTextbooks

Enter a title, author, or ISBN(s) Go

&START SHOPPING NOW é
SAVE UP TO 70% 2
ON TEXTBOOK RENTALS  geremeerwoom

>Learm more

SELL YOUR BOOKS
= ENE Get Up to 70% Back
- a < AIS¥0ND / ’ ' P
NEW USED S W;?;;;I eTEXTBOOK E DE P - Q7% 11% Q16 %
IN PAGE LOSS IN CONVERSIONS FEWER PAGE VIEWS LRl
SAVE UPT040% SAVE UPT0 90% SAVE UPT0 70% SAVE UPT0 80% %, D 5 IWEISOMER saTscTN

» Leam more » Leamn more

Statistics, ath !4¢mon Statistics  pattern Rfco%nluon and Machine Learn... Learning Fro;r; gau IN DﬂllAR IER“S,
——— 2 . this means that if your site typically earns $100,000 a day, this year
you could lose $ 2 5 MILLION in sales.
@strongeloop www.strangeloopnetworks.com
amazon

webservices



Bonus: Fault Tolerance

1 K]
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Bonus: Fault Tolerance
 Route 53 Health Checks

* CloudFront Reduces Load on Your Origins

» CloudFront Works Together With Route 53
Latency Baced Routing

* CloudFront Fails Over to Cached Content

* CloudFront Customized Error Pages

amazon
web services



Summary

» Accelerate all your content with CloudFront

» Use CloudFront with Route 53 latency-based

routing to improve your performance

* Design for failure with CloudFront and Amazon

Route 53

amazon
web services



ANS SUMMItS

2014
Thank You!

Constantin Gonzalez
Alexander D. MacWilliam
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