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About Me

* Lead Engineer working on Real Time Data
Infrastructure @ Groupon

e Graduate of Carnegie Mellon University &
Pune University
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San FranciSCo ¥  aetpsss oy emait + (o) Refer Friends, Get $10 »

&
Live2kite — Greenbrae & Groupon Now!

Two-Hour Kiteboarding Lesson on Land or Three-Hour Kiteboarding Lesson in Water

$13 for & Large 1 Topping
Pizza at Found

Redeern by 10pr

S5 for S8 at Chaat Café
Exprass
B Redsern by 2pm

$5 for $10 at Sunise Deii
Redser by 2:30pm

1left

View all Now! deals

Value  Discount  You Save

$200 53%  $105

T Buy it for a friend!

Time Left To Buy
# 1day 23:51:46

Over 63 bought 1,185 deals available today in San Francisco
Limiect quentity svshatie. In a Nutshell The Fine Print
{ J The deal is on! Experienced instructors guice students of  Expires Mar 27, 2012
3 every siil level s they leam 1o hamess wind  Limit 1 per person, may buy 1 additional as 8 More Great Deals See All
Tipped at 12:4091 with 10 bought on tand of in watar gift. Limét 1 per visit. Vi only for opticn

purchased. Must be S or oider. Must sign
waiver, under 18 must have guardian sign
waiver. Subject to weathee. Semiprivate
lesson in water vaid only for those who have
completed introductory lesson on fand.
Lessons are non-transferable.

See tha ules that apply 1o af deals.

Four-Hour Introduction to Glass
Blowing 1, 2, or 3 Class at Revere
Giass School in Berkeley

Berkeley (Soutnwest Berkeley)

+ Over 630 bought

How far is this from home?
Add Home

Q) Adrenaine Gnce ina Lretme () Fresh Alr

dE san Francisco (Downtown)
$185 for an In-Office Zoom! Teeth-
Whitening Treatment at Sutter
Dental ($599 Value)
/' Over 60 bought

The wind has entertained humans for milemia, lofting paper airplanes, twirling lawn spinners, and
meving the clouds around when they get boring. Hamess the wind with today's Groupon to Company Webeite
Live2iite in Greenbrae. Choosa between the following options:

« For $85, you get & two-hour introductory group kiteboarding lesson on land (@ $200 value).
* For$165, you get & three-hour semiprivate kiteboarding lessan in water (a $330 vakue).
Students must have already taken a land-besed lesson.

A Multiple Locations
One-Way or Round-Trip SFO Alrport
Transportation from Bay Limousine
(Up to 51% Off)

+ Over 130 bought

Seasoned wind harmessers enlighten students in the methods and maneuvers of iitebearding

theough Livezuite's fineup of lessons for every skilllevel. Introductory classes of up 10 six beginners

learn how 10 navigate the speciaiized board using a parachute-like sal. Students negotiate their

provided crafts on land to prepere for fulure adventires in the ocean or cuter space as experienced

Instructors break down the lingo, equipment basics, steering, and control of wind power. Those who ;!. \

have already mastered sarthibound basics take to the Bay in semiprvats lessons with up 1o three \
LAV M‘li&w_

=i

S QD Ml valley
o $25 for a Healthy-Chocolate-Making

%_a Use)

Workshop at Edible Goddess in Mill

Vinlinss AOEE Vit onl

other studants. Gusty apprentices build upper-body strength with lessons in one-handed Kite
piloting, and more advanced boarders hone tricks and jumps developed during Benjamin Frankin's
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Deal Personalization Infrastructure Use Cases

Deliver Relevant Experience Deliver Personalized
with High Quality Deals Website, Mobile and Email
Experience

Deal Level Performance User Behavior Performance
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Deal Personalization Infrastructure Use Cases

: : Deliver Personalized
Deliver Personalized Website & Mobile

Emails

Experience

Personalize billions of emails for hundreds  personalize one of the most popular

of millions of users e-commerce mobile & web app
for hundreds of millions of users & page views

Offline System Online System
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Earlier System

Online Deal
Personalization
Offline API
Personalization
Map/Reduce A
MySQL Store

/

Data Pipeline (User Logs, Email Records, User History etc)




Scaling: Keeping Up With a Changing Business
Growing Deals Growing Users

110 Million+ subscribers

« We need to store data
like, user click history,
email records, service
logs etc. This tunes to
billions of data points
and TB’s of data

20+

400+
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Changing Business: Shift from Email to Mobile

| | e Growth in Mobile
Business

Time Lott 1o Buy s N,
01d 10h 08m " Buy!

* Reducing dependence
ci=EL on email marketing

 Change in strategy
from daily deal model
110 Million+ App Downloads to deal marketplace
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Earlier System

Offline
Personalization
Map/Reduce

Online Deal
Personalization
API

1

EMySQL Storej

Data Pipeline

Scaling MySQL for data
such as user click
history, email records
was painful unless we
shard data

Data Pipeline is not
“Real Time”
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ldeal System

Offline Online Deal
Personalization Personalization
Map/Reduce API

E Ideal Data Store j

4

Real Time Data
Pipeline

Common data store that
serves data to both online
and offline systems

Data store that scales to
hundreds of millions of
records

Data store that plays well
with our existing hadoop
based systems

Real Time pipeline that
scales and can process
about 100,000 messages/
second
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Final Design
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Web Site

Mobile
Logs

Logs
N

Y

Kafka Message Broker

v

Storm

GROUPON

Online Deal
Personalization
API

Offline
Personalization
Map/Reduce

HBase
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Two Challenges With HBase

 How to run Map Reduce Programs
over HBase without affecting
read latency

How to scale
100,000
writes/ second?

« How to batch load data in HBase
without affecting read latencies

— T
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HBase HBase
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Scaling with HBase

« Every new write is written as a new column in HBase. This also
ensures de-duplication

« At the time of writing new event, no read happens

Column Family O

User_id 1 timestamp_Dealld_eventType:
{Impression1}

timestamp_Dealld_eventType:
{Impression2}
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Final Design

Map Reduce Over

HBase
"~ I "~ I
Replication
Real Time > Batch
HBase HBase
~_ < —_ -
Bulk Load data via /
HFiles
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Leveraging System for Real Time Analytics

Various requirements from relevance algorithms to pre-
compute real time analytics for better targeting

Category Level Deal Level

Multidimensional Performance
Performance Metrics
Metrics

How do women in Berlin How women in Berlin are
convert for Pizza deals? converting for a particular
pizza deal?
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Leveraging System for Real Time Analytics

More Complex Examples

Category Level Deal Level

Multidimensional
Performance Metrics

Performance Metrics

How do women in Berlin
from Mitte area aged 45-50
convert for New York Style
Pizza, when deal is located

within 2 miles, and when
deal is priced between €10-
€207

How do women in Berlin from Mitte area
aged 45-50 convert for New York Style
Pizza, for this particular deal which
happens to be about 2 miles away, and
deal is priced for €12
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Leveraging System for Real Time Analytics

Even More Complex Examples

How do women in Berlin How do women in Berlin
from Mitte area aged from Mitte area aged 45-50
45-50 convert for New convert for New York Style
York Style Pizza, when Pizza, for this particular deal

deal is located within 2 which happens to be about 2

miles, and when deal is miles away, and deal is

priced between €10-€20 priced for €12, who also like
who also like Activities activities such as biking and
such as Biking and who who have been very active
have been very active customer of Groupon deals
customer of Groupon on mobile platform?
deals on mobile
platform?
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Power of Simple Counting

Turns out all earlier questions can be answered if we could count appropriate
events in appropriate bucket

. No of Purchases by Women in Palo Alto
Conversion rate for Pizza Deals

for pizza deals _
for women in

Palo Alto No Deal Impressions by Women in Palo Alto for Pizza Deals
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Real Time Analytics Infrastructure

Real Time infrastructure processing

Kafka Topic - With Real Time i 100,000 requests/ second

User events

Storm Topology calculating various

dimensions/ buckets and updates

appropriate Redis bucket. Redis is
sharded from client side
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| | Redis cluster handles over 3
i Redis1 @ Redis2 **  Redis N i Million events per second. Stores

over 14 Billion unique keys
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Scaling Challenges - Kafka - Storm

» Massive reads and writes to Kafka cluster created back pressure in
Storm topologies that produce data into Kafka

e Storm was hard to scale. We had to try various number of
combinations to finalize how many bolts of each type are required
for steady state operations and overall how many workers are
needed etc. This took more time than we anticipated

* Use “maxSpoutPending” setting in Storm topologies. We found it to
be very useful to shield your topologies from sudden increase in
traffic

« Build your entire infrastructure - where data duplicates are allowed
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Scaling Challenges - Redis

 Reduce memory footprint - use hashes. Very memory
efficient compared to normal Redis keys

 In order to support high write operations turned off AOF,
turned on RDB backups

Easiest of all other infrastructure pieces - Kafka, Storm, HBase
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When Small is Big — Bloom Filters

Since both Kafka and Storm can send same data twice
specially at scale, it was important to build downstream
infrastructure that can handle duplicate data.

However, by very nature Analytics Topology (Counting
Topology) cannot handle duplicates

Storing individual messages for billions of messages is way
too expensive and would take lot more memory

So we used bloom filters. At a very small % error rate, we
could effectively de dup data with a very small memory
footprint. We store bloom filters in Redis using redis “bit”
support
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Avoiding Errors — Backups/ Recovery Strategy

With such a high volume system, which also drives so much revenue for the
company good backup/ recovery strategy is necessary

Redis HBase Kafka/ Storm

RDB Backups every HBase Snapshot All input into

X hours. RDB functionality is Kafka topic is
backups are stored used. Snapshot stored in HDFS. So
in HDFS for later taken every X any hour/ day can
use hours. Can be be replayed from
loaded as HDFS if necessary

necessary
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We Are Hiring...
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