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Who is Manik?

e R&D Engineer at JBoss by Red Hat
e Founder and Project Lead, Infinispan
e Spec lead, JSR 347
e Data Grids for Java
e EG representative, JSR 107/
e Temporary Caching for Java

e http://blog.infinispan.org
e http://twitter.com/maniksurtani
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Agenda

eEric Brewer’'s CAP Theorem

e Consistency models

e NOSQL, Data Grids and CAP

e Eventual Consistency and you
e Consistency in Infinispan
¢JSR 347 and consistency
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CAP Theorem

Three desirable characteristics of a
distributed system:

Consistency
Availability
Partition-tolerance
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CAP Theorem

Consistency

all nodes see the same data at the same time
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CAP Theorem

Availability

a guarantee that every request receives a response
about whether it was successful or failed
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CAP Theorem

Partition-tolerance

the system continues to operate
despite arbifrary message loss
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Networks are unreliablel
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CAP Theorem

Consistency:
ACID
Transactions

JUDCon2011:London

Monday, 31 October 11



IT’S ONLY A VIRTUE IF YOU'RE NOT A SCREWUP.
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Eventual Consistency
Not That Scary
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Eventual Consistency
Not That Scary

e The real world is eventually consistent
and works (mostly) fine

e “Eventual” doesn’'t mean minutes, days,
or even seconds in hon-failure cases

e DNS, HTTP with Expires: header
e How you model the real world matters
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ACID

Atomicity
Consistency
Isolation
Durability

VS.

PASE

Basically Available

Soft state
Eventually consistent
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Typically ACID

Relational Databases Data Grids
Oracle DB Coherence
MySQL Gigaspaces
PostgreSQL Infinispan
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Dealing with
Eventual Consistency

Challenge #1

Your app must deal
with multiple
versions of data

- JUDCon2011:London




Dealing with
Eventual Consistency

Challenge #1

$ curl http://127.0.0.1:8098/riak/kitchen/sink

Siblings: 175xDvOI3UFCfGRC7K7U9z 6zY2mUCFPEOL834vYCDmPe

YO u r ap p m u St d eal $ curl http://127.0.0.1:8098/riak/kitchen/sink?
Wl t h m u Itl p I e vtag=175xDvOI3UFCfGRC7TK7U9z
versions of data

{"dishes":9}

- JUDCon2011:London
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Dealing with
Eventual Consistency

Challenge #2

Your app must be
able to fix
Inconsistent state
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Dealing with
Eventual Consistency

Challenge #2

$ curl -X PUT -d '{"dishes":11}"' \
-H "X-Riak-Vclock:
a85hYGBgzmDKBVISTFUPPmcwJTLmSTIcmsJ1nA8gzK/HcQwqgfBOhzNacxCYWc

YOur app Must be AlZIgsA=" http://127.0.0.1:8098/riak/kitchen/sink
able to fix
Inconsistent state
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Consistency in Infinispan

e Strongly consistent
e Support for XA transactions

e Weak on partition tolerance

e Healing network partitions are reliably detected
e But not much can be done about it
e Data inconsistent!

e Same as most other data grids
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Eventually Consistent
Infinispan

e All entries will be versioned
e Vector clocks to detect causal order during a partition

e Expose API to deal with multiple return values

e Expose API to allow applications to correct
e Quorums
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Eventually Consistent
Infinispan

EventuallyConsistentCache<K, V>

V get(K key) throws VersionConflictException<V>
void correct(K key, Version v)

VersionConflictException<V>

Map<Version, V> getVersions();
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JSR 347

e A new standard for data grids for Java
e Built on top of JSR 107
e Additional features:

e Async/non-blocking API

e Grouping API

e Map/Reduce API

e Eventually Consistent API
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Want to learn more
about JSR 3477

JavaOne Talk
http://db.tt/uRlul2IU

GitHub
http://github.com/datagrids/spec/wiki
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To Summarize

e Discussed the CAP theorem

e Consistency models

e Consistency in RDBMSs, NoSQL and data grids
e Applications dealing with eventual consistency
e Infinispan, JSR 347 and eventual consistency
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Questions
More Info

 http://www.infinispan.org
 http://twitter.com/infinispan

 http://github.com/datagrids/spec/wiki
* http://groups.google.com/group/jsr347
 http://twitter.com/jsr347
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