ebay inc

Massive, Global, Mobile, WIFI, and RUM

How eBay and PayPal Measure and Improve Site Speed

Rajasekhar Bhogi, Manager, Software Development, Global Platform Frameworks

Steve Lerner, Senior Member of Technical Staff, Network Engineering



The eBay Inc. Portfolio

enterprise P PayPal

PLATFORM

w Magento @h ere WL

BilISAFE Z0NG Milo

al shopping




Performance Management at eBay MarketPlace

Works With
Internal Teams:

- Prepare For CDN
- Tune Internal Ops
For CDN

Manages Internal
Development Of
Real User Metrics
Performance
Measurement
Tools

Works With
External CDN
Vendors And
Deploys CDN
Configurations

Manages External
Synthetic
Performance
Measurement
Tools




Massive, Global, Mobile, WIFI, and RUM

Massive - Many Billions Of Hits Per Day

* From Just About Every Country- With Non-
USA Business Same Size As USA
Business- But Growing Quickly

» “Mobile First” Company- App Volumes
Already Substantial Part Of Our Business
And Also Trending Upward

* Wireless Broadband Devices Such As
Tablets, Smart TVs, And Digital Signage
Stores All Part Of Our Strategy

 We Develop Our Own Real User Metrics
That Can Handle Our Measurement Needs
At Our Scale




Performance Measurement — Three Main Types

Synthetic testing (ThousandEyes, Catchpoint, Keynote, etc)

» Waterfall chart

« Small numbers of agents

» Powerful for network measurements and triage

« Small sample size = not deal

« CDN cache proximity to agents can distort results

Real User Metrics Are 100% Accurate But

* No waterfall chart
 Generate massive data
* Not in use by every client app

Log Analysis

» Best solution if you have storage/CPU

Best Practice: Use Everything
« TRIANGULATE AND INTERPRET from all methods
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Measuring Performance: View Of A Catastrophic Failure

EDGEHITS

CDN EDGE:
Hundreds Of
Thousands -
: Bad Code
,HAI::LS.:C Shipment
g ORIGIN HITS Awa rd'
° eBay Origin:
Hits Rise
OFFLOAD From 50%
g Hits/Sec
CDN Offload
Collapses from
80% to 40%
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Time Measurement (Seconds)

Measuring Performance: Catastrophic Failure Impact
From Site Speed Gauge

View of All
Samples
> 20th Percentile Sepl?ra_tle d By
= Significant ecties
o Performance

Impact

Also Proof That

Image Caching




Visualization of Web Page Timing Elements

navigationStart
redirectStart
redirectEnd
fetchStart
domainLookupStart
domainLookupEnd
connectStart
(secureConnectionStart) loadEventEnd
connecténd loadEventStart
requestStart
responsestart
p‘ / responseEnd

Prompt A
for redirect = DMS TCP Request Response Processing load

cache
unload

unload DOMContentLoaded L
/ domComplete
. domContentLoadedEventEnd
Proprietary code catches network domContentLoadedEventStart
layer timing events to pass to dominteractive

JavaScript beacon (Before domLoading
NavigationTimer API support)

unloadEventEnd

unloadEventStart

Event Graph Source: https://dvcs.w3.org/hg/webperf/raw-file/tip/specs/Navigation Timing/Overview.html
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High Level RUM Design

Time stamp: S1 |
Wait time: S2

Time sync request f
response > g
app server
\ beacon Fire beacon

on unload

metrlcs server

puy Time stamp: S3
reports, dashboards and alerts——> & ﬁ Hlll

End-to-end time = (S3-S1) — S2




Adding RUM To Pages: Easy! e

<%@ taglib prefix="r" uri=...%>

<html> Limit Data Volume
<head>
<r:RUMTop/>
Default Sampling (X%)
</head>
<body>

Sampling Can Be
Customized @

<r:RUMBottom/>

</body> - Page
</html> « Experiment
* Pool Or Box

o
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eBay Timing API
Supports All Browsers
Total Server Side Time

Fine Granular Server Side Visibility

» Services End-to-end Time
« HTML Markup Generation Time
* Fragments Generation Time

Fine Granular Client Side Visibility

« Document Ready

On Load

Dwell Time (On Load To Un Load)
AJAX Calls End-to-end Time

Total Ads (lframes) End-to-end Time
Individual Ads End-to-end Time
 Fragments Load Time

ebayinc
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Ads: The Little Things That Cause Total Obliteration e

And Lots Of Revenue

Major Contributor Of
SLOWNESS

Majority Of 3rd Party
Ads Are Not Optimized

 Too Many
Resources/Domains

* No Basic Optimizations
Like Minification

 Too Many Re-directions

* Too Much Everything!

A/B Tests With /

Without Ads:

» Business Metrics Improve
Without Ads

 Ad Revenue Decreases
(Obviously)

139 URL Calls for
SINGLE AD!

ebayinc
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How eBay Measures Ad Load Time

Web page

Measure time from ad
injection to IFRAME on-load

Ad
Ad IFRAME
IFRAME

Ad
IFRAME

Measure Ads In Parallel Based On Placement
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End-to-end Time Vs. Perception Experiments

Progressive rendering improved end-to-end time in our tests

Classic

Page_ Progressive
Serving Browser : Rendering

Hif Sign in of regisier Daily Daals Sell | Cusiomer Support My eBay ‘_. -'..-
Shop by | All Calegaries ] Lafvanced
% y category T LS ot = '
Relaled adidas nike abr max pike ahosa  nlke women nke alkox jordan resbok puma vana  nks fres run Aake ab  nie jas ket ehadn doacrpisa

What’s wrong?

Degraded perception due to delayed content loading above fold




How eBay Measures Performance Above Fold

F. e
'

eBay Measures

« Above Fold: time from first pixel change to last pixel change in viewport
* No browser API support yet for this

eBay Custom API

 Use many images
* Measure time from first byte until all above fold images load
* Result is a good approximation of above-the-fold load time

DEAL FRENZY
UP TO 70% OFF

eb y onobo) w | vintage picture All Categories

Hil Sign in or register | Daily Deals | Sell | Customer Support

Related: vintage print  vittage photo  vinlage poster  vintageart  vintage picture frames  glass mailbox  vintage painting  victorian pictur.

B N . N Sort:
A s AllListings  Auction  Buy It Now Condition Price Best Match

68,069 results for vintage picture +| Follow this search

Lot of 3 Vintage Wooden Picture Frames Frame Lot Gold
Cluster

S
2=
2=

$15.00 59m left (Today 1.22PM)
- bid
itertainment Memorabilia (2,123)

newustive Vintage Picture Frame Metal w/ Easel Stand

$12.99
or Best Offer

plod
9yl anoqy

sic (za4)

Q

" " VINTAGE SILVER COLORED RAISED METAL LEAF DRAGON MOTIF
PICTURE FRAME

ASSORTMENT OF
VINTAGE GOLD TONE.

bids

0 hid=
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Some Features Increase Page Load Time

- Bigger images, videos...etc.

Page Load Time Vs. User Experience

Better User Experience Justifies Page Load Time

 Example:
Everyone prefers

largest image

-~
o

96x96 (2.5K) 140x140 (5K) 225x225 (6.8K)
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How eBay improves performance for 95t percentile users |

eBay RUM Data

95th
percentile =
page load

time et —
50t percentile - s
page load time

Bandwidth Detection

» Covers only transfer rate of bytes
* Not effective

108

Time Measurement (Seconds)

Bandwidth Plus Performance Detection

* Measures almost everything
* Leverages RUM data
* Drop heavy features for 95t percentile users and experiment
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eBay Synthetic Testing: ThousandEyes

Thousand Eyes&> M Dashboard =Views ®& Alerts ull Reports @ Sharing @ Settings
Agent  Los Angeles, CA X - ® ] «
Drag to zoom, click to go to a specific date Generate Report =
Date

Standard

Details for Los Angeles, CA Run Test v
DOM Load 844 ms Wate rfa" Used
aaeame To Troubleshoot
Breakdown by Domain  Breakdown by Provider - @ O bj e ct Iss u es
Total Wire Size  1,188.1 kB Bytes Received @ O
Throughput 234 kB/s \‘. QOO @)
Objects 104 "'

Total Response Time (ms) Throughput (kB/s)

ads.pubmatic.com ebay-stories.com [ |
umw.ebay.com P thumbs.ebaystatic.com [l
sm.main.ebayrtm.com i.ebayimg.com [ |
rover.ebay.com | ] p-ebaystatic.com [ ]
ad doubleclick net | ] rim ebaystatic.com | ]
Pubmatic Ad
Click on an agent to select it. click on the bac!ground to d
S —
—
Object Domain Provider Size (kB) Waterfall 4 ] e rve r
lo] li www ebay.com eBay, Inc 889 _ 586 |1ws O uch
¢ all min gh_ebaystatic.com Akamai T... 496 | SPug - image4. pubmatic... DataPipe,... | 23 ms
¢ | pd3rpssucq2ftk2un2hkhz3.. ir ebaystatic.com Akamai T... 57.2 |k 62247-Q3-Generic-Refres p ebaystatic com Akamai T.. | & ms ‘
& spr9.png p.ebaystatic.com Akamai T... 3.0 || AdDisplayTrackerServiet aktrack.pubmatic... Akamai T... | 8ms
|4 wnry1v30fe2n3h3eblcikktl .. irebaystatic.com Akamai T 5714 (| up.ntml ads.pubmatic.com Akamai T... [ 13 ms
| rptmin gh.ebaystatic.com Akamai T... q21 1 universalpixel js ads.pubmatic.com Akamai T... | 11 ms
&' imaba.ipa p.ebavstatic.com Akamai T... 14 19| UPug image3 pubmatic... DataFipe, 936 s
|4 pixel js ads.pubmatic.com Akamai T... | 11 ms
|| dpsync.html ads.pubmatic.com Akamai T... |1€= 5

ebayinc
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eBay Synthetic Testing: ThousandEyes

ThousandEyes&> # Dashboard SvViews S Alerts ll Reports & Sharing  © Settings + Add
_ I+ Agents Endpoints + o Color links with delay = 40 ms
QL pre .
Show 0 hops Show 2 hops -1\.}— Mark nodes with loss = 25%

1 node with loss > 25%
42 links are part of an MPLS tunnel
31 links with delay > 40 ms

86.211.181.181

North America

86135210 .61

200181

Eurcpe / EMEA Q

S YN

& o Europe [ EMEA
/ [Hide] [Hide Other Agents]
Average Loss  0.3%
Awverage Latency 1732 ms

SN

Average Jitter 8.8 ms

4/

—
/// /
—

Network Path
View Used For
Troubleshooting
Internet Issues

INC
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Performance: Akamai DSA for Italy www.ebay.it

Content
Download

DSA Enabled 58% Reduction

nt (Sec.)

Measureme

Connect Time
78% Reduction

ebay INC 20



Performance: TRIANGULATE! DSA In Italy

Thousand Eyes(@ # Dashboard ZViews ® Alerts yll Reports ¢ Sharing ¥ Settings 4 Add
Views  Network  End-to-End Metrics ¢ Share This Screen v 4 Steve Lemer v
www.ebay.it:80 v =T umpto.. ¥ 24h 14d Average La::;;ys
ltaly DS# o

10 ms
agents v

Generate Report ¥ 2 Zoom Out 4 » Latest +i

Loss | Latency Jitter = Bandwidth

~

< |m| >

90% Reduction In Latency
From ThousandEyes
Agents To www.ebay.it
When DSA Enabled
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Performance: DSA w/ SSL For Mobile JSON API

Mobile App

Germany Iphone Cell Connection Search
Results

DSA Improve
Mobile Search
Results In Germany
By One Second
(27%) At Peak

Data From eBay
Mobile Team
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Performance:
What Happens When We Turn DSA OFF?

ds)

rement (Secon

e Performance across all I
: percentiles degrades

Measu
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Performance: Global DNS

24h 14d Average Page Load Time
8.48 s

1.96s

50% Reduction In Page Load Time
Measured From ThousandEyes
Global Synthetic Agents
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Performance: Switching CDNs For Viewltem Photos

_— (Brazil): NVTClientRenderingTime(jseaa) Median Time
— {China): NVTClientRenderingTime(jseaa) Median Time

Zoom | TW | 2W | 1M | 3M | 6M | 1Y | All |
(Malaysia): NVTClientRenderingTime(jseaa) Median Time

(Philippines): NVTClientRenderingTime(jseaa) Median Time

Measurement (Sec.)
.
o 2
Ol
SN
L
N R
Q

Improvements:
Philippines: 38%
Malaysia: 30%
China: 25%
Brazil: 19%
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IPG vs WebP Image Requests from iOS on Wifi and Cell Networks

Next Up: WebP

|

W
&
&

E 5-Kag

|-

o i

& suss '-"—!—L

A E_ eBay Test Results

E 00— Shorter Bar =
- Better

AT ) N | |

o 1 2 3 4 5 B 7 B 9 10

Average Latency sec)

EwebP Wifi HIPG_Wifi EwebP Cell WIPG_Cell

Duration Savings of WebP over JPG on Wifi and Cell Network

.E 51498

E s-1298 mwifi

E" S d s . mCell
JPG: 19K WebP: 13K == Longer Savinge
(500x500) (500x500) o Bar=|Better |

HSavings
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Inside View Of Key CDN Settings

Using Dynamic Site Acceleration (DSA)

« Can Be Used As Giant Big Dumb Proxy To Move TCP And SSL
Termination Close To End-users

Tiered Distribution

* Turn On For Images, N/A For DSA

Downstream Cacheability Settings

* Ensure That You Separate Cache Behavior Of CDN From Cache
Behavior Sent To Clients

« Should You Pass Headers From Origin? Do Origin Apps Set Correct
Cache Control?

Triggering Measurements Based On

» User Agent (Mobile Vs Tablet Vs PC)
* Geo
* Image Type (Webp Vs JPEG)
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Summary, Wisdom, And The Future

The Internet Is A Multidimensional Universe!

« Don’t Fall For (Or Supply) A Single Summary Metric- It Doesn’t
Exist

Performance Measurement Requires A Multifaceted Approach

« Synthetic Tests

* Real User Metrics

 ldeally Log File Analysis

* Triangulate Results To Understand Cause And Effect

The Future

* Link RUM And Synthetic Testing
 Link Cost To Performance

- Eliminate barriers to scaling analysis: ElasticSearch,
MapReduce, CloudVMs

ebayinc 2
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