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Avro provides a convenient way to represent complex data structures within a Hadoop
MapReduce job. Avro data can be used as both input to and output from a MapReduce job,
aswell asthe intermediate format. The examplein this guide uses Avro datafor all three, but
it's possible to mix and match; for instance, MapReduce can be used to aggregate a particular
field in an Avro record.

This guide assumes basic familiarity with both Hadoop MapReduce and Avro. See the
Hadoop documentation and the Avro getting started guide for introductions to these projects.
This guide uses the old MapReduce API (or g. apache. hadoop. napr ed).

1 Setup

The code from this guide isincluded in the Avro docs under examples/mr-example. The
exampleis set up as a Maven project that includes the necessary Avro and MapReduce
dependencies and the Avro Maven plugin for code generation, so no external jars are needed
to run the example. In particular, the POM includes the following dependencies:

And the following plugin:



http://hadoop.apache.org/docs/current/
gettingstartedjava.html
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Alternatively, Avro jars can be downloaded directly from the Apache Avro# Releases page.
Therelevant Avro jarsfor this guide are avro-1.7.4.jar and avro-mapred-1.7.4.jar, aswell
asavro-tools-1.7.4.jar for code generation and viewing Avro datafiles as JSON. In addition,
you will need to install Hadoop in order to use MapReduce.

2 Example: ColorCount

Below is asimple example of a MapReduce that uses Avro. This example can be found in
the Avro docs under exampl es/mr-example/src/main/java/example/Color Count.java. We'll go
over the specifics of what's going on in subsequent sections.
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ColorCount reads in datafiles containing User records, defined in examples/user.avsc, and
counts the number of instances of each favorite color. (This example draws inspiration from
the canonical WordCount MapReduce application.) The User schemais defined as follows:
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This schemais compiled into the User class used by ColorCount viathe Avro Maven plugin
(see exampl es/mr-example/pom.xml for how thisis set up).

ColorCountMapper essentially takesaUser asinput and extracts the User 's favorite color,
emitting the key-value pair <favoriteColor, 1>. ColorCountReducer then adds up how
many occurrences of a particular favorite color were emitted, and outputs the result as a

Pai r record. These Pai r sare serialized to an Avro datafile.

2.1 Running ColorCount

The ColorCount application is provided as a Maven project in the Avro docs under examples/
mr-example. To build the project, including the code generation of the User schema, run:

Next, run GenerateData to create an Avro datafile, input/users.avro, containing 20 User s
with favorite colors chosen randomly from alist:

Besides creating the data file, GenerateData prints the JSON representations of the Users
generated to stdout, for example:

Now we're ready to run ColorCount. We specify our freshly-generated input folder as the
input path and output as our output folder (note that MapReduce will not start ajob if the
output folder already exists):

Once ColorCount compl etes, checking the contents of the new output directory should yield
the following:
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Y ou can check the contents of the generated Avro file using the avro-tools jar:

Now let's go over the ColorCount example in detail.

3 AvroMapper

The easiest way to use Avro datafiles asinput to a MapReduce job is to subclass

Avr oMapper . An Avr oMapper definesamap function that takes an Avro datum as input
and outputs a key/value pair represented asaPai r record. In the ColorCount example,

Col or Count Mapper isan Avr oMapper that takesaUser asinput and outputs a

Pai r <Char Sequence, | nt eger>>, wherethe Char Sequence key isthe user's
favorite color and the |l nt eger vaueis 1.

In order to use our Avr oMapper , we must call Avr oJob. set Mapper Cl ass and
AvroJob. set | nput Schenma.

Note that Avr oMapper does not implement the Mapper interface. Under the
hood, the specified Avro datafiles are deserialized into Avr oW apper s containing
the actual data, which are processed by a Mapper that calsthe configured
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Avr oMapper 'smap function. Avr oJob. set | nput Schena sets up the

relevant configuration parameters needed to make this happen, thus you should not

need to call JobConf . set Mapper d ass, JobConf . set | nput For mat ,

JobConf . set MapQut put Keyd ass, JobConf . set MapQut put Val ueC ass, or
JobConf . set Qut put KeyConpar at or C ass.

4 AvroReducer

Analogoudly to Avr oMapper , an Avr oReducer defines areducer function that takes
the key/value types output by an Avr oMapper (or any mapper that outputs Pai r s)

and outputs a key/value pair represented a Pai r record. In the ColorCount example,

Col or Count Reducer isan Avr oReducer that takesthe Char Sequence key
representing afavorite color and the | t er abl e<I nt eger > representing the counts for
that color (they should all be 1 in this example) and adds up the counts.

In order to use our Avr oReducer , we must call Avr oJob. set Reducer C ass and
Avr oJob. set Qut put Schena.

Note that Avr oReducer does not implement the Reducer interface. The intermediate
Pai r s output by the mapper are split into Avr oKeysand Avr oVal ues, which are
processed by aReducer that callsthe configured Avr oReducer 's reduce function.
Avr oJob. set Qut put Schema sets up the relevant configuration parameters needed
to make this happen, thus you should not need to call JobConf . set Reducer Cl ass,
JobConf . set Qut put For mat , JobConf . set Qut put Keyd ass,
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JobConf . set MapQut put Keyd ass, JobConf . set MapQut put Val ueCd ass, or
JobConf . set Qut put KeyConpar at or Cl ass.

5 Learning more

It's possible to mix Avr oMapper sand Avr oReducer swith non-Avro Mapper sand
Reducer s. Seethe or g. apache. avr o. mapr ed documentation for more details. There
isalsoa or g. apache. avr o. mapr educe package for use with the new MapReduce
API (or g. apache. hadoop. mapr educe). It's aso possible to implement your own
Mapper sand Reducer sdirectly using the public classes provided in these libraries.

See the AvroWordCount application, found under examples/mr-exampl e/sr c/main/java/
example/AvroWordCount.java in the Avro documentation, for an example of implementing a
Reducer that outputs Avro data.
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