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What is Tagged?

« 3" Jargest social network in US (minutes spent)
 We enable anyone to meet and socialize with new people

e 100 million member accounts

« Longest sessions of any social network
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Social Media Challenges

« Competing products are always
a click away

1 or 2 years to obsolescence
« 50+ things on every page

 Collective behaviors dominate

Must have world-class
analytics for big data

johann

Become a VIP =

© 2 fiends online
“+2, 6 friend requests
£ Find more friends
5 1002 invites to send
4% 2 group invites

a Meet Me interests
&, 11 Meet Me matches
& Groups updated

= Forum topic replies
' 24 profile viewers
g5 10ift
WL
5 winks
3Tags

& 6 new questions
[ Pets updates

A crops are ready to
harvest!

£ Food is ready to serve
# Foodis rotting

@ Someone left you a tip
@ Someone helped you
) New Gold offers

@ Action Slots bonus

What's New? &

g

Me Friends Everyone ™ Refresh
Displaying items posted by people in your filters. Hide filters

Gender Both E Country | United States |z|
Age 2% [Zltfes [£] Location | within 50 miles  [=]

Update Kansas

1! brad ! added a new photo

less than a minute ago * Comment * Like * Report Abuse

IIJULIENIHUGS ACE | HAVE AMAJOR WINTER STORM
HEADING MY WAY, ICE STORM, SNOW STORM, THE WHOLE
WORKS. | AM LOOKING AT WHITE OUTS AND POSSIBLY POWER
OUTAGES... ALWAYS FUN. SO IF | AM NOT ONLINE, MY POWER
HAS GONE OUT, AND LORD KNOWS WHEN IT WILL COME BACK
" ON....HANG IN THERE WITH ME! HUGS, JULIE

2 minutes ago * Comment + Like + Report Abuse

aff the chain$olds koolplayerigetpet Well, this has been a fun
afternoon with my friends, and now it's time to chill and relax at
home. Damn, | have to go and get my pc.... Have a great Sunday
my friends...

20 minutes ago + Comment « Like + Report Abuse

S 0landa G added new photos

"'“M b

23 minutes ago + Comment + Like + Report Abuse

KANSAS BEAUTY IIl 785 WHAT A BEAUTIFUL DAY ...
27 minutes ago * Comment + Like * Report Abuse
KANSAS BEAUTY 11 785 likes this

Glory S added new photos

| GRAZY ABQ

JESUS

54 minutes ago + Comment * Like * Report Abuse

STORM WARNING-SEDGWICK Co. Expiring at 02/02/11 07.00 AM
an hour ago + Comment + Like + Report Abuse

32)“ Ray e j Severe Weather Wamning: (SEDGWICK Co.) WINTER

*Melinda*! ~ Stay safe & warm. Not looking forward to
his storm.
9 minutes ago + Report Abuse

Friends Viewers Groups

Macs Are Be... Michael Jac..

View el groups

CAN YOU GET

1l
THE SHOT? .. fasburgh
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Some Numbers

* Monthly Metrics
« 5 hillion page views
e 20 million visitors
« 3 PB downloaded
e 10 billion ad impressions

« Monthly Logging
« 50 billion log entries
« 120 log streams
« 10 TB log data

TAGGED



Tagged Infrastructure

Web browsers, mobile apps

Oracle Greenplum
Image Storage Operational [ Analytics
Database Database




Greenplum Data Computing Appliance

TAGGED

Image courtesy of EMC

Tagged deployment since 2008
2 cabinets

8 X data nodes
— 8 CPU cores
— 32G memory
— 48 x 500G disk

Compute machine

— 64 CPU

— 256G memory

— 192TB disk

— 384 spindles

— 32 gbit network throughput

Greenplum professional services
determined appropriate sizing



Same scalability
principles used for
big web services

No data too big

Always fast since
CPU and storage
scale together

RAID + replication for
data protection and
availability

Greenplum’s compute and data architecture
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Diagram courtesy of EMC



Logging Approach

» Events for everything

Login

Page view

Friend request sent, confirmed, rejected
Message sent, read, deleted

Virtual gift given

Pets game trade

Farm game crop planted

Mafia player attacked

« No dependence on operational database

* Log more rather than less

Save data as best suited for analysis
Include extra “state of the world” information
Don’t think about space or cost constraints

« Keep data for 6-24 months

TAGGED



Analytics Approaches

* Dashboards / reports
« A/B testing
* Ad-hoc study

* Predictive modeling

TAGGED
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Dashboards

« Java + JavaScript graphics libraries are our platforms
— YUI tables and forms
— Google visualization API
— Our business is software so we build it ourselves

« Easy for everyone to check metrics, see what may have changed
* Visualizations quick to scroll through, over 100 graphs

« Working on automated anomaly detection

| I I |
ooooooooooooooooooooooooooooooooooo




A/B Testing

TAGGED

P\ Test Result: 59127
2B Run Dates: From: (p1/31
67962
67951 | Report Name: new_home_whats_new
66521 Bug.NL_lmb.er: A
66485 (delimit with comma) Test ID 29211
66484 N < November 2010 ¥
Description: From 10/15/2010 18:56:54
§6368 Su Mo Tu We Th Fr Sa
B5R3IGT Options: /| Email Noj - _ To 11/01/2010 13:42-38
) 1 2 3 4 5 6
65962 QtaiBlices: gender S 0 - Buas
prr—— ce_lso 78 9 10 11 12 13 g
65021 age 14 15 16 17 18 19 20
pets_ne " [, 94 9c ag a7
65002 locale 21 22 23 24 25 26 2]
65001 |35t_|ogi 23 29 3':'
64991
64985 || Metrics: Cafe Met
64504 T day
Cafe
64503 Cafe
54502 Cafe | Versions and Summary Data:
64501 care
4364 Cafe Version = Weight Description Friend Fequests
64363 1 1 "Default” -
i 2 1 "MeetMe static box” +2 45% (+0.62%)
64361 .
51344 K 1 "Mo suggestion box" +1.67% (£0.6%)
64343 4 1 "Mo suggestion box, lower top ad” | +1.88% (£0.6%)
63937
63936
63935 Connect i
63783 Profile
63632 Profile Views Received
22 first < — Version Mum Users = Total Views Received = Awvg Views Received = Ermr Views Received Mum Users = To
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SQL for Ad-hoc Analysis

« Business and Product have questions, we have answers
« Complex, deep analysis for games

« Motivate new feature development

* Declarative language >10x more productive than Java

« Greenplum supports SQL 2003 OLAP extensions

TAGGED
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Case Study: Business Operations

Q: why are page views tracking 3% lower than usual today?

* Review dashboards, per-feature and per-country metrics

« Common operational problems
— Bugs introduced by daily release
— Slow pages?
— E-mail problems?
— Regional holidays

« \Want to achieve automated alerting & problem isolation

TAGGED
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Case Study: Protests in Egypt

10000

Unigue logins per hour

9000
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Case Study: Protests in Egypt

http://www.about-tagged.com/news/monitor?country=EG

‘m ABOUT COMPANY NEWS ADVERTISING ~ CONTACT

NEWS IN THE NEWS PRESS RELEASES BLOC m
| | |

Tagged Monitor

The Tagged International Traffic Monitor graph provides near real-time view of active users per minute by time of
day and country.

view: | Last 24 Hours | Country: | Egypt [+| Updated: 2011-02-02 13:04:02.130
Active Users Per Minute vs Time of Day(PST)

2500
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1750
1500
1250
1000
750
500
250

16:00 20:00 00:00 04:00 08:00 12:00
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Case Study: Mobile Usage

Q: how should Tagged direct its mobile web development?

 Parse logs
— ldentify User-Agents in HTTP headers that correspond to mobile platforms
— Count number of users on mobile web browsers

— Which features do mobile web users engage with most
+ Check messages
» Browse profiles
* Play meet me
* Play pets

— Now know what features to focus on in mobile web product

* Queries run in under one minute
* Quick iteration helps us develop rules for classifying headers

« Analysis done in one hour

TAGGED
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Case Study: Tuning Mafia Game

* Find points of player confusion
« A/B test Ul improvements

« Analyst must play game and
understand its intricacies

* Log events with plenty of extra
game state

« >3Xx revenue improvement

Jobs
Properties
Fight

Store
Character (11)

Rankings

Made Man
Cold-Blooded *
Prc al *%x
Riv **

AFresh

-Level Energy s Endurance Health #wyy Cash (bank)
Rl 64 xp left 155/155 W9 36/36 - 213/213 4=

Boost Packs rﬂrﬂrﬂ

in 10:49:59

Ajob s0 big, you'l finally be able to retire
I Reward (at 100%) Uses

T $102,000
+- 204 xP

.~ 5 Skill Points

Timited” =

Finale

What a night! You're under attack from rival gangs who want your money, and some toothless carnies who want the
tigers. The Don has an easy solution: lock the doors, and make swiss cheese
-
g

Rewards Uses Needs
16 4X  3X 3X 3X

7 $1,020 7
4 38xP

Do It!

Chapter 3

The casino opening is a success, but a well-known grifter is causing trouble at the blackjack tables. Toss him off the

penthouse balcony, and see if he's able to cheat death
Rewards Uses Needs
e
g 8 =
8 4X 2X 3X 2X 2X

0

o T sa08 ’
- 18xP

Do It!

% Loot

No real casino is complete without some tigers on display. The zoo has so many, they probably won't miss one or two
ofthem

Rewards Uses Needs

7 $408 ’
4 22xP

10

The Don wants cool fireworks for the casino’s opening ceremony, but nothing good is being sold in town. Make a run

for the border to pick up something better
Rewards Uses Needs
E =
3X 1X 2X 1X

™ $816 ’
-+ 32xP Do It!

Chapter 2

Vurra tha kinn nftha hat now: enrial nahanrkinn nama "Punnate” hut all e Pinnate wara it dalatad hy 2 1an:




Case Study: Phishing from a Botnet

Q: phishing spam is going on now, how do we stop it:

N

* Forensic inquiry on phished accounts

Is there evidence of a brute-force password attack?

Have compromised users been active on Tagged recently?

Were credentials stolen from another web site?

Is spam highly distributed or coming from a few IP blocks?

Are there headers that identify the botnet?

What actions are common immediately after phishing takes place?
Were game players actively targeted?

« Bayesian classifier systems for spam identification

« Working on automated pattern extraction

20



Case Study: Matchmaking on 100 million accounts

 Meet Me is the dating feature on Tagged
« Connects people based on social patterns
« 10x increase in usage through A/B testing

Meet Me Play Yes List

Are You Interested?

Gender Female E]
Age 18 E] to | Any B

Country | United States B
Location | within 10 miles I~

San Francisco, California

Reset Update |

Change Preferences

How it works
e Click Yes on people you wantto meet

o We will add them to your Yes List and
show them your photo in Meet Me
(and they'll know you clicked Yes)

e |[fthey click Yes on you, it's a match

e |fyou're really interested in someone,
send some gifts after clicking Yes!

Matches

Diane |

45, Female, San Francisco, CA
Interested in Friends, Networking

“Never let fear stop you from experiencing life to the

fullest’

4 View Profile
&~ Previous User

Give Thanks. Free Shipping.

R

START SAVING »

Crate&BarreI

Free Shipping on Select Orders of $100 or more.

Offer ends Dec. 22 12PM (CT).

TAGGED
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Best Practices in Social Media Analytics

« Application writes logs specifically for analytics
« Get plenty of space and log a lot

« Data can be queried in real time

« Use SQL for quick ad-hoc studies

« Automate reports with lots of graphs

« Compute statistical uncertainty in A/B tests

TAGGED
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Data Computing Appliance Delivers

e Greenplum gobbles up all
the data

« Analysts love the speed and
SQL advantage

 DBAs find life Is easy

* Business gets insightful and
complete answers to
guestions, quickly

« Users enjoy the longest
session times of any social
network

24
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