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FreeWheel is focused on media and entertainment

* We' re on a mission to help the largest media
companies make the most money possible from their

content

* Founded 2007
130+ industry veterans based in: Silicon Valley, New York, Beijing, London
 Backed by Steamboat, Turner, Battery Ventures, and Foundation Capital
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http://www.nextnewnetworks.com/
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ComScore: Top 10 U.S. Online Video Content
Properties by Unique Viewers (Sep, 2011)

Top U.S. Online Video Content Properties Ranked by Unique Video Viewers
Sep-11

Total U.S. — Home/Work/University Locations

Content Videos Only (Ad Videos Not Included)

Source: comScore Video Metrix

Total Unique Viewers
Property (000) Videos (000)* Minutes per Viewer

Total Internet : Total Audience 181,915 39,813,781 1,167.90
Google Sites 161,406 18,609,393 378

53,072 73sol 393

Facebook.com

FW Partner
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FreeWheel Delivers 1 in 3 US Video Ads*

Q1 2009Q2 2009Q3 2009Q4 2009Q1 2010QZ 2010Q3 2010Q4 2010Q1 2011

Partners, Integrations and Distributors

Content Distributors 20+
Player Platform and Content Management Systems 10+
Ad Networks 20+
Advertising Tools/Technologies/Servers 10+
Mobile Runtime Environments 5

Device types 10+

FreeWheel has a central role and holistic view across apps, partners, and devices

*Derived from monthly FreeWheel data and comScore Video Metrix data
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Evolution

Rollup/Pivoting
Partitioning by event_date
Sharding by clients
Innodb Compression
Summary Tables

FreaWheoal

Confidential




Problems

* Some #, Mid 2011
* Keep 19 Months data
* 4 Shards, 8 Servers
» ~4TB as Total
* ~50MM Rows (~60GB)/Day
* Query/Load Performance
* Query hours to return
» Index never satisfy
* Storage/Server Cost

* Maintenance Cost
+ Schema change
* Archive/Backup
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Why Column-based Database
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Read needed column VS full rows
Compression with same data (type)
No more index, better statistics
Reduce unnecessary I/O
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Why Infobright

Infobright Architecture

CONNECTORS: Native C API, JDBC, ODBC, .NET, PHP, Python, Perl, Ruby, VB

CONNECTION POOL: Authentication, Thread reuse,
Connection Limits, Check Memory, Caches

Infobright
Loader / Unloader

Infobright Optimizer

Management
and Executor

Services
& Utilities
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MyISAM Node Node Node Node Node

- Views
+ Users Data Pack Data Pack Data Pack Data Pack Data Pack Data Pack
« Permission Node Node Node Node Node Node
« Table r
Definitions Compressor / Decompressor

Data Pack Data Pack Data Pack Data Pack Data Pack Data Pack

* High compression ratio (at least 10:1)
* Fast response times for ad hoc analytic queries

Like MySQL
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http://www.infobright.org/vid/engine/swf/player.swf?url=http://www.infobright.com/resources/110210_infobright_final.flv

Evaluation

* One Fact table, 123GB, 344MM rows

ICE 3.5.2 MySQL 5.1.49 w Innodb
Data Compression  2.6GB, 1/47 241GB, 1.95
Load Performance  03:45:00 08:52:00
Query Performance 00:10:35 00:14:58

» Differences
* Lack of DML
 Data Type
* Etc.
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The Migration — challenges!

- Migration requirement
* 7x24 online service, global clients
> QoS, SLA
- Data: Consistency, Correctness
* Service: Availability

* Planning: SMOOTH

* Parallel run w/ production data
* Reply request using query log
* Cover all the query patterns
* Correctness
* Performance analysis

» Cross Validation
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Issues Found and Resolved

Not fully support UTF-8
Not auto truncate when load data
Not support store function with parameters

Bugs or Limitations

UNION ALL in sub query makes mysqgld crash
*  Query with LEFT JOIN and a non-join condition will hang there
* A query with DISTINCT make the server restart
Not support query two alias of same column from sub query (from VIEW)
Both operator and operand must be string data types for LIKE comparison
LEFT JOIN with OR in condition doesn't work
*JOIN changes the order of rows (thus lost the order in sub query)
No order after GROUP BY
HAVING support only GROUP BY key or aggregate fun metrics
Doesn't support IS NULL in LEFT JOIN (only for 3.5.2)

» 2> Change query or workflow to resolve

*Some bugs already resolved in later version
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Real Query Replay

* Much faster, ~50% queries cost 1/10 time
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The Migration

» Gradually replace the production
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Compression

» Avg. ratio 1/40 (1/30 - 1/70)
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Note: Report05-08 migrated to Infobight
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Load Performance

* Remains constant as the size of the database grows
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Query performance

* Return more stably
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Thoughts

Ready for change
Right for the biz need
Keep simple and fast
Use production data
Parallel running: rollback
-~ Smooth Migration
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