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Purpose of research &

Reduce the longest portion of download time for files making up a web page
Blocked time is the longest (causedif an object has dependendes on other objects)

Purpose: accelerate web performance by reducingblocked time

Breakdown of download time

Averages of each portion of dowrload time for
each host (ms)
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Problem in proposed method

Different objects between webpages with sameURL

<> EVERY CACH EDRENDERING RESUTTCAN NOT BE USEDFOREVERY USER

User User

Different
objectsin
webpages with 3%
same URL i

Waysto solve
* Cache and reuse rendering results of static objects
* Download dynamic objects by spedial browser
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Background
——
~ Revenue for service providers depends on web performance

Translating Web Performance to Dollarsand Cents
Speedisa feature, and It is not smply speed Tor speed’s sake. Well-publicized studies fiom

Google, Microsoft,and Amazon all show that web performancetranslates directlyto
dollarsand cents—e.g.,8 2,000 ms delay on Bing search pages
decemsed peruser mvanue by 4.2%I1

Similarly, an Aberdeen study of over 160 organizations detemined that an extra@i@=
second delay In page load ¥mes led % 7% loss in conversions,
11% fewer page views, and a 16% decrease In customer
saiistaction!

Ilya Grigorik, High Performance Browser Networking, O'Reilly, 2013
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Proposed method

<

Cache rendering results in network
* Rendering and cache furction rerdersand cachesin network
* Special browser gets rendering results fromfunction and shows page

Download objects _http://www.ntt.cojp,
age server
rver

Cache rendering result \EJ

e
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ow: use cached
COVAEENS Request
@ rendering|

get rendering result
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Details of proposed method
———

Steps of method

The rendering and cachefunction caches the renderingresult of static objectsina

web page by extracting differences between web pages with the same URLwhen it
receives multiple requests for the URL

1. The function sends the cached renderingresult of the static portion to the spedal
browser in accordancewith a request fromthe spedal browser

1ll. The special browser shows the final rendering result in its screen by getting the
dynamic portion from web serversand inserts it into the rendering result of the static

portion
Rendering and -
cache function | Extract differences
X Web server

- ‘http://www. ntt.co,jp/

Ad server
(Dynamic object)




Evaluation method
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I Calculate rendering time of proposed method

Calculation method
1. Measure download time and start timeof downloading of objects for 959 popular
(rated by Alexa) web pages fromhosts in California, Argentina, France and Australia.

2. Calculate ren’de’ri_nﬁime of proposed method
I.  Extract dynamic objects by findingdifferent size objects downloaded by the 4
hoststhat have the same URL
1. Calculate rendering time for dynamic objects consideringdependencies among
objects

time

Rendering time
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Evaluation result

———
I Reduced rendering time in Australia and Argertina whereRTT islong

Rendering time histogram of everysecond for each host

Eacharea: percentageof renderingtime with cache amangst rendering timewithout cache

Califomia

Evaluation result

| Reduced rendering time of web pages whose dynamic object rates are less than 80%

Dynamic object rate histogramof every 0.1 for each host
Eacharea: percentageof renderingtime with cache amangst rendering timewithout cache
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Cause of large reduction of long RTT hosts

Long RTT
kLong download time for each object
hMany dependencies
ILy!-arge reduction
ShortRTT Long RTT
5 mm Dynamic object
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Conclusion and future work

m  Method for accelerating web rendering time by caching rendering results
= Calculate rendering time of proposed method
= Large reduction for long RTT hosts

m  Large reduction for webpages whose dynamic object ratesare lessthan
80%

= Future work
= Implementation and evaluation
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