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Information growth is exponential

Tweets - 7 Day Moving Average
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You may remember the following
slide from my cluster
management presentation.
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Your master database is the
single greatest limitation on

scalability.
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Your master database is the
single greatest limitation on
scalability.
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Now: clients and servers
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Our consistency models create contention.

Disconnected operation is broken or impossible.
Synchronization models create duplicates and lose data.
Data models punish work to partition and distribute data.

Databases have fostered the myth that applications should
remain ignorant of conflicts and inconsistency.
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| he problem

With an explosion of devices, we can't afford bottlenecks.

Yet, our assumptions of consistency create bottlenecks.

We need to change our assumptions.
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Traditionally, applications are designed to run on top of an
ACID-compliant database.

This sort of consistency is really just an abstraction.

Consistency should be a question, not an assumption.
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Pretty infrequently, it turns out.

You post a comment. v X

You change your password.

You post a project.

You promote a post to the home page.

SIS XK

You view recent posts in the Tracker.
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We don't need immediate consistency for everyone.

anair
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% LONSIsLency

We need eventual consistency.

We also need immediate consistency for a user's own actions.
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Consistency by perspective
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Consistency by perspective

1:00pm
'm going to post
a flame about Joe.

FOURKITCHENS

Wed 2009-06-03



Consistency by perspective

1:00pm
'm going to post
a flame about Joe.

1:01pm
Ha. Joe is going to be

really livid when he reads
my witty insult.
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Consistency by perspective

1:00pm 1:02pm
'm going to post 'm going to check
a flame about Joe. my tracker for flames
from Jane.

1:01pm
Ha. Joe is going to be
really livid when he reads

my witty insult.

1:02pm
My Tracker shows
that great flame. | can't
wait until Joe sees it and
replies.
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Consistency by perspective

1:00pm 1:02pm
'm going to post 'm going to check
a flame about Joe. my tracker for flames
from Jane.

1:01pm
Ha. Joe is going to be

really livid when he reads e

W VANRIEINEE
from Jane yet in my
Tracker, and it's been10
5 minutes since | installed

My Tracker shows Joomla on her blog.

that great flame. | can't
wait until Joe sees it and
replies.

my witty insult.
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Consistency by perspective

1:00pm
'm going to post
a flame about Joe.

1:01pm
Ha. Joe is going to be

really livid when he reads
my witty insult.

1:02pm
My Tracker shows
that great flame. | can't
wait until Joe sees it and
replies.

FOURKITCHENS

1:02pm
I'm going to check
my tracker for flames
from Jane.

1:03pm

W VANRIEINEE
from Jane yetin my

Tracker, and it's been10
minutes since | installed
Joomla on her blog.

1:05pm

Oh there’s her flame.

Wed 2009-06-03



The problems of inconsistency
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The problems of inconsistency

1:00pm
'm posting
a flame about Joe.
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The problems of inconsistency

1:00pm
'm posting
a flame about Joe.

1:01pm
I'm going to tag it
“flame” for maximum
exposure.
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The problems of inconsistency

1:00pm
'm posting
a flame about Joe.

1:01pm

I'm going to tag it

“flame"” for maximum
exposure.

1:02pm
Done. Saved.
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The problems of inconsistency

1:00pm 1:03pm
'm posting 'm deleting the
a flame about Joe. “flame” tag to spite
Jane.

1:01pm
I'm going to tag it
“flame"” for maximum

exposure.

1:02pm
Done. Saved.

1:03pm
| now see my flame tagged
with “flame’
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The problems of inconsistency

1:00pm
'm posting
a flame about Joe.

1:01pm
I'm going to tag it
“flame” for maximum
exposure.

1:02pm
Done. Saved.

1:03pm

| now see my flame tagged
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with “flame’

1:03pm
I'm deleting the
“flame” tag to spite
Jane.

1:04pm

W VANRIEINEE
from Jane yetin my

Tracker, and it's been10
minutes since | installed
Joomla on her blog.
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The problems of inconsistency

1:00pm
'm posting
a flame about Joe.

1:01pm
I'm going to tag it
“flame” for maximum
exposure.

1:02pm
Done. Saved.

1:03pm

| now see my flame tagged
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with “flame’

1:03pm
I'm deleting the
“flame” tag to spite
Jane.

1:04pm

W VANRIEINEE
from Jane yetin my

Tracker, and it's been10
minutes since | installed
Joomla on her blog.

1:05pm

Oh there’s her flame.
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[ he problems of inconsistency
What happens when Jane saves a node tagged with “flame” to
one server, and Joe deletes the tag “flame” from another

server? They have to reconcile.

A few options:
Delete the node because is uses a now-invalid tag,

Re-add the tag so the node has all the specified tags.
Keep the node but without the tag.

Ask what to do once the conflict is realized.
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Applications need to understand and intelligently resolve
conflicts.

This is not something we can teach the database to do.

Many conflicts have obvious resolutions.
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\We already have this problem
We use MySQL replication, which is asynchronous.

We already identify queries that need to see changes
immediately.

We even balance the user's need to see their own changes

from others'need to see other users’' changes eventually.

t's just one more step to supporting inconsistency.
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bayou
A Xerox PARC project that ended in1997.

Studied these the idea of designing for disconnected
operation.

Created a database designed to reconcile data and ask the
application to solve the conflicts.
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