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Goals

Review a problem I had managing data for a Rails 
based application

The solution I found using table partitioning

Hopefully, it will be applicable to a problem you’ve 
encountered

And this will be helpful for your solution
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Problem Statement

Worked on an application that produced a lot of data 
from the web

Detailed views of data older than a week were irrelevant

Access was optimized with all of the usual suspects 
(memcached, data denormalized, etc)

But there was no smooth method of aging data out

So I turned to partitioning the applicable tables
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What is table partitioning?

Takes per-table InnoDB files a step further

Segment table data and indexes across multiple files

Manage the size of a table’s working set

Properly scoped queries can hit a smaller index

A lot of apps won’t benefit from this, assume YAGNI

We’ll get to the use cases
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What about merge tables?

Good question, Padawan

But, you must turn away from the Dark Side

Merge tables only work with MyISAM, not InnoDB

...may be acceptable for “insert” and “select” only apps

But if you need updates and deletes

Anger, misery
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What about sharding?

Orthogonal to table partitioning (use cases coming)

When write volumes exceed an instance’s capacity

Segment the data across multiple instances

Which requires moving joins out of the database

... relaxing ACID and referential integrity

Avoid it ‘til you need it

The data_fabric rails plugin might ease the pain

Why are we using a relational database again?
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What about...

Distributing reads with replication to slaves?

Fragment caching?

Write-through object caching with cache-money?

Couchdb? memcachedb? mongodb? redis? riak? 
voldemort? hbase? cassandra?

...there are lots of ways to make your data’s life easier 
but not helpful to the basic data pruning challenge
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A common scenario:

A write-intensive service, lots of inserts and updates

The app only needs access to the most recent data, 
each record has ephemeral usefulness

The data volumes grow, rapid table bloat ensues

Scaling up hardware isn’t a fix, denormalizing to reduce 
joins isn’t enough either

So, big fat deletes to prune old data are implemented

Anger, misery
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What does this have to do 
with Rails?

MySQL 5.1 has pretty good table partitioning support 
(someone else can compare it to PostgreSQL and Oracle’s)

However, it imposes limitations on unique constraints 
(ergo, primary keys, which is why it’s only “pretty good”)

If partitioning criteria must use the PK, neatly 
partitioning by date per the examples won’t work 

Rails uses auto_increment PK’s (as do lots of 
frameworks)

BTW, if validates_uniqueness_of is susceptible to race 
conditions, serialize writes
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Example: tweet tabulation

A blog CMS used to be, but now Twitter is the new 
“Hello World”

Loads of apps built for doing “stuff” with Twitter data

e.g. consume a Twitter list and tabulate the tweets by

Something

So we need models for Twitter statuses and the users 
that make them
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Models

we have users but let’s focus on statuses
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Crawl statuses like this
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An example of data with 
ephemeral usefulness

As statuses usefulness declines with age

“grow forever” data is not needed

as data volumes and working set size grows, deletes 
are increasingly miserable

which can make you... grumpy

so that’s our use case
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Let’s partition by date

Segment the data into rolling daily partitions like this
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However, the date of the tweet doesn’t make sense as 
a primary key. So partition by the PK



Correlate time & PK ranges

Both are monotonically ascending

To ease the pain of determining the daily ID allocation 
rate, create an index on created_at

15

this is an expensive operation, but not needed frequently



Initial Partitioning
Let’s say you have 1 week of data

The daily ID allocation rate is 1M

Create a partition for each day
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This will take a lot longer than 150 ms on populated table



The MAXVALUE Partition

Ideally, you never write to it

You “reorganize” it into new partitions whenever the 
ones behind it starts getting data written

Determine when it’s time to reorganize by getting the 
max(id) and comparing it to the second to last partition 
behind MAXVALUE

Use the information_schema database from MySQL
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information_schema

Partitions are defined by the max id they’ll contain

The third to the last partition has the max value to 
trigger rolling a new one
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Rolling partitions
When highest “working partition” (statuses_6) is taking 
data

Reorganize the last partition (statuses_maxvalue) into 
statuses_7 and statuses_maxvalue

Drop the oldest partition (statuses_0)
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Query Optimization
EXPLAIN PARTITIONS shows how you can scope 
which partitions are used in a query
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Rails Plugin
A test case
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http://github.com/spidaman/rtp



Further work

Create rake tasks for initial partitioning, partition rolling, 
etc

Take advantage of hash partitioning to distribute I/O

Add support for archiving old partitions, not just 
deleting them

Make the tests better serve as documentation as specs 
(RSpec? Cucumber?)

Integrate table_migrator to make initial partitioning less 
disruptive

22



Hope That Helps

I’m working with an early stage startup with solid 
entrepreneurs

We’re hiring a few good folks: engineering (python, 
django, Cassandra... OK, wrong crowd) and ad-
operations 

Rawk stars >:0
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Thanks

spidaman@gmail.com

http://github.com/spidaman/rtp
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