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Hadoop On Demand

1. Overview

The Hadoop On Demand (HOD) project is a system for provisioning and managing
independent Hadoop MapReduce and HDFS instances on a shared cluster of nodes. HOD isa
tool that makes it easy for administrators and users to quickly setup and use Hadoop. It is
also avery useful tool for Hadoop devel opers and testers who need to share a physical cluster
for testing their own Hadoop versions.

HOD relies on aresource manager (RM) for alocation of nodes that it can use for running
Hadoop instances. At present it runs with the Torque resource manager.

The basic system architecture of HOD includes components from:

* A Resource manager (possibly together with a scheduler),
e HOD components, and
» Hadoop Map/Reduce and HDFS daemons.

HOD provisions and maintains Hadoop Map/Reduce and, optionally, HDFS instances
through interaction with the above components on a given cluster of nodes. A cluster of
nodes can be thought of as comprising of two sets of nodes:

« Submit nodes: Users use the HOD client on these nodes to allocate clusters, and then use
the Hadoop client to submit Hadoop jobs.

« Compute nodes: Using the resource manager, HOD components are run on these nodes to
provision the Hadoop daemons. After that Hadoop jobs run on them.

Hereisabrief description of the sequence of operationsin allocating a cluster and running
jobs on them.

e The user usesthe HOD client on the Submit node to allocate a required number of cluster
nodes, and provision Hadoop on them.

« TheHOD client uses a Resource Manager interface, (qsub, in Torque), to submit aHOD
process, called the RingMaster, as a Resource Manager job, requesting the user desired
number of nodes. Thisjob is submitted to the central server of the Resource Manager
(pbs_server, in Torque).

«  On the compute nodes, the resource manager slave daemons, (pbs_momsin Torque),
accept and run jobs that they are given by the central server (pbs_server in Torque). The
RingMaster process is started on one of the compute nodes (mother superior, in Torque).

« The Ringmaster then uses another Resource Manager interface, (pbsdsh, in Torque), to
run the second HOD component, HodRing, as distributed tasks on each of the compute
nodes allocated.

« TheHodrings, after initializing, communicate with the Ringmaster to get Hadoop
commands, and run them accordingly. Once the Hadoop commands are started, they
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register with the RingMaster, giving information about the daemons.

« All the configuration files needed for Hadoop instances are generated by HOD itself,
some obtained from options given by user in its own configuration file.

e TheHOD client keeps communicating with the RingMaster to find out the location of the
JobTracker and HDFS daemons.

The rest of the document deals with the steps needed to setup HOD on a physical cluster of
nodes.

2. Pre-requisites

Operating System: HOD is currently tested on RHEL4.
Nodes : HOD requires a minimum of 3 nodes configured through a resource manager.

Software

The following components are to be installed on *ALL* the nodes before using HOD:

e Torque: Resource manager
« Python: HOD requires version 2.5.1 of Python.

The following components can be optionally installed for getting better functionality from
HOD:

« Twisted Python: This can be used for improving the scalability of HOD. If this moduleis
detected to be installed, HOD usesit, elseit falls back to default modules.

» Hadoop: HOD can automatically distribute Hadoop to all nodes in the cluster. However,
it can also use a pre-installed version of Hadoop, if it isavailable on al nodesin the
cluster. HOD currently supports Hadoop 0.15 and above.

NOTE: HOD configuration requires the location of installs of these components to be the
same on all nodesin the cluster. It will aso make the configuration simpler to have the same
location on the submit nodes.

3. Resource Manager

Currently HOD works with the Torgue resource manager, which it uses for its node
allocation and job submission. Torque is an open source resource manager from Cluster
Resources, acommunity effort based on the PBS project. It provides control over batch jobs
and distributed compute nodes. Torque is freely available for download from here.

All documentation related to torque can be seen under the section TORQUE Resource
Manager here. Y ou can get wiki documentation from here. Users may wish to subscribe to
TORQUE’' s mailing list or view the archive for questions, comments here.
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For using HOD with Torque:

Install Torque components: pbs_server on one node(head node), pbs_mom on all
compute nodes, and PBS client tools on all compute nodes and submit nodes. Perform
atleast a basic configuration so that the Torque system is up and running i.e pbs_server
knows which machines to talk to. Look here for basic configuration. For advanced
configuration, see here

Create a queue for submitting jobs on the pbs_server. The name of the queue is the same
asthe HOD configuration parameter, resource-manager.queue. The Hod client usesthis
gueue to submit the Ringmaster process as a Torque job.

Specify a'cluster name' as a'property’ for all nodesin the cluster. This can be done by
using the 'gmgr' command. For example: gmgr -c "set node node
properties=cluster-name". The name of the cluster is the same as the HOD configuration
parameter, hod.cluster.

Ensure that jobs can be submitted to the nodes. This can be done by using the '‘qsub’
command. For example: echo "sleep 30" | gsub -I nodes=3

4. Installing HOD

Now that the resource manager set up is done, we proceed on to obtaining and installing
HOD.

If you are getting HOD from the Hadoop tarball,it is available under the 'contrib’ section
of Hadoop, under the root directory 'hod'.

If you are building from source, you can run ant tar from the Hadoop root directory, to
generate the Hadoop tarball, and then pick HOD from there, as described in the point
above.

Distribute the files under this directory to all the nodes in the cluster. Note that the
location where the files are copied should be the same on all the nodes.

Note that compiling hadoop would build HOD with appropriate permissions set on all the
required script filesin HOD.

5. Configuring HOD
After HOD installation is done, it has to be configured before we start using it.

5.1. Minimal Configuration to get started

On the node from where you want to run hod, edit the file hodrc which can be found in
the <install dir>/conf directory. Thisfile contains the minimal set of values required for
running hod.

Specify values suitable to your environment for the following variables defined in the
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configuration file. Note that some of these variables are defined at more than one placein
thefile.

« ${JAVA HOME}: Location of Javafor Hadoop. Hadoop supports Sun JDK 1.5.x
and above.

 ${CLUSTER_NAME}: Name of the cluster which is specified in the 'node property’
as mentioned in resource manager configuration.

« ${HADOOP_HOME}: Location of Hadoop installation on the compute and submit
nodes.

 ${RM_QUEUE}: Queue configured for submiting jobs in the resource manager
configuration.

« ${RM_HOME}: Location of the resource manager installation on the compute and
submit nodes.

« Thefollowing environment variables * may* need to be set depending on your
environment. These variables must be defined where you run the HOD client, and also be
specified in the HOD configuration file as the value of the key
resource_manager.env-vars. Multiple variables can be specified as a comma separated list
of key=value pairs.

« HOD_PYTHON_HOME: If you install python to a non-default location of the
compute nodes, or submit nodes, then, this variable must be defined to point to the
python executable in the non-standard location.

5.2. Advanced Configuration

Y ou can review other configuration options in the file and modify them to suit your needs.
Refer to the Configuration Guide for information about the HOD configuration.

6. Running HOD

Y ou can now proceed to HOD User Guide for information about how to run HOD, what are
the various features, options and for help in trouble-shooting.
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