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San FranciSCo ¥  cetpesis by Email + (5} Refer Friends, Get $10 »

Live2kite — Greenbrae & Groupon Now!

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

$13 for a Large 1 Topping
Pizza at Round.
Redeern by 10pm

$5 for S8 at Chaat Caté
Exprass
% #0 Redeem by 2pm

$5 for $10 at Sunrise Deli
Redeem by 2:30p
1left

View all Now! deals

Value  Discount  You Save

$200 53% $105

T Buyit for a friend!

Time Left To Buy
“ 1day 23:51:46

OVOI' & bousht 1,185 deals available today in San Francisco
Limited quanthy Svaatie In a Nutshell The Fine Print
J The deal is on! Experienced instructors guide students of  Expires Mar 27, 2012
) every skill level as they leam to hamess wind  Limit 1 per person, may buy 1 additional as a More Great Deals See Al
Tipped at 12:40PM with 10 bought on tand or in water gift. Limit 1 per visit, Visid only for option

purchased. Must be 8 or cider. Must sign
waiver; under 18 must have guardian sign
waiver. Subject 1o weather. Semiprivate
lesson in water vakid only for those who have
completed introductory lesson on land.
Lessons are non-transferable.

See the rules that apply 10 al deals.

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

Berkeley (Soutnwest Bereley)

+/ Over 630 bought

G

Q) San Francisco (Downtown)
$195 for an In-Office Zoom! Teeth-
Whitening Treatment at Sutter
Dental ($599 Value)
+ Over 60 bought

How far is this from home?

Add Home o Ad ine

Once In a Lifetime Qmsn Ar .:« m::: )
at you

The wind has entenained humans for milennia, lofting paper airplanes, twirling lawn spinners, and  Live2Kite
maoning the clouds around when they get boring. Harmess the wind with today's Groupon to Company Website
Live2kite in Greentrae. Chooss between the following options:

« For $85, you et & two-hour introductery group kiteboarding lesson cn land (a $200 value).
* For $165, you get a three-hour semiprivate kiteboarding lesson in water (a S330 vakue).
Students must have already taken a land-based lesson.

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

+ Over 130 bought

Seasoned wind hamessers enlighten students in the methods and maneuvers of kiteboarding
through Live2kite's lineup of lessons for every skill level. Introductory classes of up 10 six beginners.
learn how 10 navigate the speciaiized board using a parachute-like sail. Students negotiate their
provided crafts on land to prepare for future adventures in the ocean or cuter space as experienced
instructors break down the lingo, equipment besics, steering, and ceatrol of wind power. Those who
have already mastered earthibound basics take to the Bay in semiprivate lessons with up 10 three
other students. Gusty apprentices build upper-body strength with lessons in one-handed kite
piloting, and more advanced bearders hone tricks and jumps developed during Benjamin Frankin's

A Milvalley
$25 for a Healthy-Chocolate-Making
Workshop at Edible Goddess in Mill

Vlnlhmss IOEE Vhndind




GROUPON |

Users

GROUPON | Featuredbeal'| 41 0e:

AlDodls  NowDoals Food&Drik  Events&Activies Beaty&Spas  Hoath&Fitness  Homod Garden

(c) Refer Friends. Get $10*

AstaYoga — Mission Dolores
$25 for Five Yoga Classes ($70 Value)

Value  Discount YouSave
$70 64%  $45

1 GveasaGift
Loam moro

ited time
~  remaining!

Over 770 bought R
Limited quantity available
(W The dealla onl In a Nutshell The Fine Print
™ Expirs
I (2] (T Aattangayoga and heipsstudets.Limit 1 porparson,may by 1
—r—T Lt por vt

Must actvate by expiraton date.

S0 the rules that apply to all eas

GROUPON | Featuredeal | i peais

Automotive  Shopping

YOU DESERVE
AVAGATION!

EXPLORE THE WORLD b

74 for $124 at Mount
Shasta Hoteland
Lodg

Mount Shasta, CA

$154 for$258 2t Bg
Baa oo Lake Malard Bay

Resort
Big Boar Lake, CA
$125 for $206 a Hotel

Madsiine Tell
Tiluride, CO

$12 for 24 at Outside
Magazin Subscription

H Online Deal

$24.99 for $45 at
Portable Outdoor
Uights

Online Doal

GROUPON | Featureapea

AlDos  NowDads FoodaDink EventsBAciviies BowtyASpas Hedth&Finess Homo&Gaden Automotive  Shopping

(e Refer Friends. Get $10*

Citipets — Bayview

YOU DESERVE
One or Three Days of Dog D: One or Three Nights of Dog Boarding (Up t
One or Thvee Days of Dog Daycare o One or Three Nights of Dag Boarding (Up o Pl

EXPLORE THE WORLD >

74 or $124 at Mount
Shasta Hote and
i GveasaGit Lodge

T L) Mount Shista, A

Limited time. $154for $258 at Big
- remaining! Boar Lake Mallrd Bay.

Fosort
Over 50 bought Big Boar Lake, CA
imited quantiy avaiable $125 for$296at Hotel

Modaine Talurida
«/ The deal is on! Ina Nutshell The Fine Print Telluride, CO

Bike| (2] fasend $12 for $24 at Outsido
in Subscription
Onling Do

forpets,who bunk down I communal  Liit 1 per prson, may buy 1

sloaping rooms andplay nahuge  additional as agit. Limit 1 per vii,

indoor-outdoor facilty Valid only for option purchased.
Appointment requied. 24hr

Mat W Tweet| | Pt

52499 for 45

waivr, Not valid on hliday wekends.
rocoom across vsis. Dog

meet all payground requirements lsted

h

Ughts
Online Do

Se0the ules that appiy to il deis.

Grow Your Business

AlDods  NewDodls FoodDink EvontsActiities Boauty&Spas  Hedth&Fitnoss Home&Gaden  Automotve  Shopping

{ab Refer Friends. Get $10*

Regalito Rosticeria — Mission Dolores

Mexican Dinner for Two or Four with Appetizer, Entrees, and Dessert (Up to 47%
Off)

Value  Discount YouSave

$55.50 46% $25.50

f Giveas aGit

Leam more

Limited time
& remaining!

Over 800 bought
Limited quantity available

</ The dealis on!

W DatoNgh || W Foode || W Gris NghtOut

In a Nutshell The Fine Print

o P
Kitks) {z3] (Edsend Chicken, siow-roast Gtrus-marinated  Limit 1 per person, may buy 1

Mt W Twest| | P 1 portabl.

Reservation requied. Valld only
Monday-Thursday. Must
promotional vauen 1 visit
Ses the rles that appiy o il deas

YOU DESERVE
A VACATION

EXPLORE THE WORLD

74 for $124 at Mount
‘ShastaHotel and

Lodge
Mount Shasta, CA

$154 or $258 at B
Boar Lake Mallrd Bay

ort
Big Bear Lake, CA
125 for $206 a Hote!
Medoline Tallurde
Teluride, CO

$12 for 24 at Outside
Magazine Subscription

Oniine Desl

$24.99 for $45 at

Online Desl

GROUPON | Featweapeal

AlDeds  NewDeds Food&Dink Events&Activies BeaySSpas Hedin&Finess HomesGaden  Automotive  Shopping

[ Pizs. massage, o Jl Location: sanrancso.co ~ MG0))

{cb Refer Friends. Get $10*

K1 Speed — Multiple Locations

$44 for a Racing Package with Four Races and Two Yearly Licenses (Up to $91.96 YOUIDESERVE
lue)

A VACATION

Vale  Discout Yousave
$91.96 52% $47.96
74 for$124 s ount
Shasta Hote and
1 Greasaait s
ey 7 . \ S cn
w “Time left to buy E $154 for $258 at Big.
~  6days 4:44:21 ‘Bear Lake Mallard Bay
Pesor
Over 610 bought g Boar Lo, CA
Limited quantity available

«/ The dealis on!

$125 for 236 a Hotel
Madsine Telurde

Tol

In a Nutshell The Fine Print e.CO

Blke 2] fisend $12f0r 524 2t Outside
Nagazine Sucsarption

Onina et

Eco-fiendy slecric ars; spesd Upto Expires Dec 4, 2013

Mo WTweet | P e

aspiay ‘expration dae, iosnses expr
2458 forsasat
Poratie Outdoor
Lights

Onine Dest

‘roup events. May spit Groupon
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Our Relevance Scenario

Users

How do we surface relevant
deals ?

Deals are perishable (Deals
expire or are sold out)

No direct user intent (As in
traditional search advertising)

* Relatively Limited User
Information

e Deals are highly local
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Two Sides to the Relevance Problem

Algorithmic
Issues

Scaling
Issues

How to find
relevant deals for
individual users
given a set of
optimization criteria

How to handle
relevance for
all users across
multiple
delivery platforms
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Developing Deal Ranking Algorithms

» Exploring Data

= Understanding signals, finding
patterns

 Building Models/Heuristics

= Employ both classical machine
learning techniques and heuristic
adjustments to estimate user
purchasing behavior

» Conduct Experiments

= Try out ideas on real users and
evaluate their effect

T-Bones Marketplace — Marshall
$15 for $30 Worth of Meats, Produce, and Prepared Foods

Value Discount  You Save

$30 50% $15

T Buyitfor a friend!

‘ Highlights The Fine Print
 Independent boutique grocery store Expires Nov 16, 2011
« Signature prepared foods Limit 1 per person, may buy multiple as
« Daily lunch & dinner specials gifts. Limit 1 per visit. Not valid for

catering.
See the rules that apply to all deals.




| GROUPON |

Data Infrastructure

20+

Growing Deals

400+

Growing Users

e 100 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
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Deal Personalization Infrastructure Use Cases

Deliver Personalized D‘\’;\','E‘,’S;iff 'é?ﬁn"oaé'ifg d

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 AP
Personalization
Map/Reduce I
MySQL Store

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

GROUPON __ "~

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

Offline Online Deal data

Personalization Personalization
Map/Reduce API

* Need to maintain two
separate data pipelines

for essentially the same
MySQL Storei| data.

Data Pipeline
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g
ldeal System

GROUPON __ "~

Offline Online Deal
Personalization

Map/Reduce API

Personalization

TS

E Ideal Data Store j

£

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

Data store that supports get()
put() access patterns based
on a key (User ID).
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Why HBase?

* Open Source distributed map data store modeled
after Google’s Big Table

e Distributed Data Store: Store data on 1-700 node
cluster. Linear scaling. Add capacity by adding more
machines.

* Very light schema. Each row may have any number of
columns. Columns need not be defined upfront.
(Something like: Row1-> Map<byte[], byte[])
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Why HBase?

e Consistent Database. Highly available. Automatically
shards/ scales. Can scale to billions of rows and multi

terabyte data sizes

e Writes : 1-10 ms, Reads 20-50 ms

* Tight out of the box integration with Hadoop and Map
Reduce
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HBase Table
Row Cf:xqual> Cf:xqual> Cf:xqual>
rowl Cfl:quall Cfl:qual2
rowll Cfl:qual2 Cfl:qual22 Cfl:qual3
row2 Cf2:quall

rowN
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Architecture Options

Offline
Personalization Online
Map/Reduce Personalization

\/

HBase System

T

Data Pipeline
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Pros

* Simple design
e Consolidated system that
serves both online and offline

personalization

Offline
Personalization Online
Map/Reduce Personalization

\/

HBase System

1

Data Pipeline
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Cons

 We now have same uptime
SLA on both offline and online
system

* Maintaining online latency
SLA for bulk writes and bulk

Offline reads is hard.
Personalization Online rnd hore i< wh
Map/Reduce Personalization nanereis whny...

\/

HBase System

CPU

100 4 Y100 10064
80 80 80 6
80 80 80 6

100 6
806
60 G
406
2006
» 06

20 20 206

> 0
06:00 12:00 06:00 12:00

1

Data Pipeline
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Architecture

Relevance
Map/Reduce

t

HBase Offline
System

GROUPON _ =~ "
n Francisco

Real Time
Relevance

Replication

\

\

Data Pipeline

HBase for Online
System

We can now
maintain different
SLA on online and
offline systems

We can tune HBase
cluster differently
for online and
offline systems
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HBase Schema Design

Unique Identifier for User History and Email History For Users
Users Profile Information

Append email history for
each day as a separate
columns. (On avg each row
has over 200 columns)

Overwrite user history
and profile info

* Most of our data access patterns are via “User Key”
* This makes it easy to design HBase schema
* The actual data is kept in JSON
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Cluster Sizing

HBase

Replication
Hadoop + >
HBase
Cluster

100+ machine Hadoop
cluster, this runs heavy map
reduce jobs
The same cluster also hosts
15 node HBase cluster

Online HBase
Cluster

10 Machine
dedicated HBase

cluster to serve real
time SLA

Machine Profile

96 GB RAM (HBase 25
GB)

24 Virtual Cores CPU
8 2TB Disks

Data Profile

100 Million+ Records
2TB+ Data

Over 4.2 Billion Data
Points
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Other Takeaways

« Choose data storage format carefully. (We are using
JSON, but one can consider Avro, Protobufs etc)

« Always store compressed data. We use LZO, its easy to
map reduce

» Always store processed data in HBase.

« HBase needs some tuning before it scales. Tuning
garbage collection is important. So is various timeouts
and caching parameters, cluster can be unstable without
these tuning parameters.



Questions?




www.groupon.com/techjobs
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