
TP3: Configuring and optimizing Hadoop
Alexandru Costan

The goal of this TP is to study how to configure the platform to expose different
important features of Hadoop (e.g., data replication, speculation, etc). Then, we shall
examine how this tuning impacts on the overall performance (e.g., execution time). We
suppose you have an instance of Hadoop running on your local machine, as seen in the
previous TP.

Exercise 1: Configuring your Hadoop platform

Question 1.1

Setting replication factor to 2 and 3. Replication in Hadoop is essential to achieve (1)
fault-tolerance and (2) data locality when executing map tasks. Which file in the conf

folder we should modify and how? Please set the replication factor to 3.

Question 1.2

Hadoop masks slow nodes by launching a speculative copy of tasks on another machine.
To enable this feature (here for map tasks), in conf/mapred-site.xml add:

<configuration>

<property>

<name>mapred.map.tasks.speculative.execution</name>

<value>true</value>

</property>

</configuration>

To disable this feature set the value to false. Try to enable speculation for both map
and reduce tasks.

Question 1.3

Each DataNode sends a heartbeat to the NameNode every 3 seconds to say that it is alive.
This value can be reset in the conf/hdfs-site.xml file.
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<configuration>

<property>

<name>dfs.heartbeat.interval</name>

<value>3</value>

</property>

</configuration>

Similarly, the TaskTracker sends a heartbeat every 3 seconds to the Job Tracker. If the
TaskTracker hasn’t sent any heartbeat for a certain time (by default 10 minutes), it will be
declared as failed node. This value can be changed in the conf/mapred-site.xml.

<configuration>

<property>

<name>mapred.tasktracker.expiry.interval</name>

<value>600000</value>

</property>

</configuration>

Exercise 2: Hadoop optimization

Question 2.1

The HDFS chunk (block) size is the smallest unit of data that the file system can store.
This value has an influence on the MapReduce jobs execution. HDFS is meant to handle
large files. If you have small files, smaller block sizes are better. If you have large files,
larger block sizes are better.

Let’s focus on the latter case. A large chunk size offers several important advantages.
First, it reduces clients’ need to interact with the master because reads and writes on the
same chunk require only one initial request to the master for chunk location information.
The reduction is especially significant for our workloads because applications mostly
read and write large files sequentially. Second, since on a large chunk, a client is more
likely to perform many operations on a given chunk, it can reduce network overhead by
keeping a persistent TCP connection to the chunkserver over an extended period of time.
Third, it reduces the size of the metadata stored on the master. This allows to keep the
metadata in memory, which in turn brings several advantages. Finally, the chunk size
directly impacts on the number of map tasks, as the input data is split into several blocks
(of chunk size), each assigned to a map task.

Clearly, the chunk size is a crucial factor for Hadoop performance. Currently, the
default block size in Hadoop is set to 128 MB. To change the block size for new files, you
can update the conf/hdfs-site.xml file:
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<configuration>

<property>

<name>dfs.block.size</name>

<value>67108864</value>

</property>

</configuration>

Use the 75MB dataset and run both benchmarks (wordcount and pi)using different
block size (i.e., 5, 10 and 20MB). Analyze the execution times, what do you conclude?

Question 2.2

By default, each Hadoop node runs 2 mapper tasks and 2 reducer tasks concurrently. To
change the maximum number of map/reduce tasks that will be run simultaneously by a
TaskTracker (i.e., the number of available map and reduce slots per node), reset the value
in conf/mapred-site.xml:

<configuration>

<property>

<name>mapred.tasktracker.map.tasks.maximum</name>

<value>X</value>

</property>

</configuration>

and

<configuration>

<property>

<name>mapred.tasktracker.reduce.tasks.maximum</name>

<value>X</value>

</property>

</configuration>

Don’t forget to re-start Hadoop! Set the block size to 10MB and use the 75MB dataset.
Now, run the two bencnhmarks using different map slots numbers (i.e., 1, 2, and 4). See
the execution time, what do you conclude?
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Question 2.3

JVM reuse is a Hadoop tuning parameter that is very relevant for performance, espe-
cially in scenarios where it’s hard to avoid small files and scenarios with lots of tasks,
most which have short execution times. The default configuration of Hadoop will typi-
cally launch map or reduce tasks in a forked JVM; that is: one JVM per map/reduce task.
The JVM start-up may create significant overhead, especially when launching jobs with
hundreds or thousands of tasks.

Instead, reuse allows a JVM instance to be reused up to N times for the same job.
If you have very small tasks that are definitely running after each other, it is useful to
set this property to -1 (meaning that a spawned JVM will be reused unlimited times). In
long running jobs the percentage of the runtime in comparison to setup a new JVM is
very low, so it doesn’t give you a huge performance boost. This value is set in Hadoop’s
mapred-site.xml:

<configuration>

<property>

<name>mapred.job.reuse.jvm.num.tasks</name>

<value>1</value>

</property>

</configuration>

Set the block size to 10MB, and use the 75MB dataset. Now, run the two benchmarks
with 2 map slots and change the number of tasks per JVM to 1, 2, and 4. See the execution
time.
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