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1. Getting Ready to Install

This section describes the information and materials you need to get ready to install the
Hortonworks Data Platform (HDP) manually. Use the following instructions before you
deploy Hadoop cluster using HDP:

1. Meet minimum system requirements

2. Configure the remote repositories

3. Decide on deployment type

4. Collect information

5. Prepare the environment

6. Download companion files

7. Define environment parameters

8. Optional - Create system users and groups

9. Determine HDP Memory Configuration Settings

1.1. Meet Minimum System Requirements

To run the Hortonworks Data Platform, your system must meet minimum requirements.
¢ Hardware Recommendations

¢ Operating System Requirements

¢ Software Requirements

¢ Metastore Database Requirements

¢ JDK Recommendations

1.1.1. Hardware Recommendations

Although there is no single hardware requirement for installing HDP, there are some basic

guidelines. You can see sample setups here: Suggested Hardware for a Typical Hadoop
Cluster.

1.1.2. Operating Systems Requirements
The following operating systems are supported:
* 64-bit CentOS 5 or 6
¢ 64-bit Red Hat Enterprise Linux (RHEL) 5 or 6
* 64-bit Oracle Linux 5 or 6

¢ 64-bit SUSE Linux Enterprise Server (SLES) 11, SP1 and SP3
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* 64-bit Debian 6

* 64-bit Ubuntu Precise (12.04)

On each of your hosts:

e yum [for RHEL or CentOS]
* zypper [for SLES]

* php_curl [for SLES]

* apt-get [for Ubuntu]

* rpm

* scp

* curl

e wget

* unzip

e tar

If you are installing Hive and HCatalog or installing Oozie, you must install a database to
store metadata information in the metastore. You can either use an existing database
instance or install a new instance manually. HDP supports the following databases for the
metastore:

* Postgres 8.x, 9.x

* MySQL 5.x

* Oracle 11gr2

* SQL Server 2012, 2014

The database administrator must create the following databases users for Hive and/or
Oozie:

 For Hive, ensure that your database administrator creates hi ve_dbnane,
hi ve_dbuser, and hi ve_dbpasswd.

» For Oozie, ensure that your database administrator creates oozi e_dbnane,
oozi e_dbuser, and oozi e_dbpasswd.

2

By default, Hive uses the Derby database for the metastore. However, Derby is
not supported for production systems.
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* Installing and Configuring Postgres 8.x and 9.x
* Installing and Configuring MySQL 5.x

* Installing and Configuring Oracle 11g r2

The following instructions explain how to install PostgresSQL as the metastore database.
See your third-party documentation for instructions on how to install other supported
databases.

To install a new instance of PostgresSQL:

1. Connect to the host machine where you plan to deploy PostgreSQL instance and from a
terminal window, type:

* For RHEL and CentQS:
yum install postgresql-server
e For SLES:
zypper install postgresql-server
¢ For Ubuntu and Debian:
apt-get install postgresql-server
2. Start the instance. For RHEL and CentOS:

[etc/init.d/ postgresqgl start

=

For some newer versions of PostgreSQL, you might need to execute the
following command:

[etc/init.d/ postgresqgl initdb
3. Reconfigure PostgreSQL server:

a. Editthe/var/li b/ pgsql / dat a/ post gr esql . conf file and change the value of
#listen_addresses = "localhost' to the following:

listen_addresses = '*'

b. Editthe/var /Il i b/ pgsql / dat a/ post gresql . conf file and change the port
setting #port = 5432 to the following:

port = 5432
c. Editthe/var/li b/ pgsql / dat a/ pg_hba. conf and add the following:

host all all 0.0.0.0/0 trust

d. Optional - If you are using PostgreSQL v9.1 or later, add the following to the / var/
I'i b/ pgsql / dat a/ post gresql . conf file:
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st andard_conformi ng_strings = off

4. Create users for PostgreSQL server as the postgres user.

echo "CREATE DATABASE $dbnane;" | sudo -u $postgres psqgl -U postgres
echo "CREATE USER $user W TH PASSWORD ' $passwd’ ;" | psql -U postgres
echo "GRANT ALL PRI VI LEGES ON DATABASE $dbnane TO $user;" | psqgl -U
post gres

Where $post gr es is the postgres user.

E

5. On the Hive Metastore host, install the connector.

installed, and for access to the Oozie metastore, create 0ozi e_dbuser
after Oozie has been installed.

a. Install the connector.
RHEL/CentOS/Oracle Linux
yuminstall postgresql-jdbc*

SLES
zypper install -y postgresql-jdbc

b. Copy the connector .jar file to the Java share directory.

cp /usr/sharel/ pgsql / postgresql-*.jdbc3.jar /usr/share/javalpostgresql -
jdbc.jar

¢. Confirm that .jar is in the Java share directory.
I's /usr/sharel/]javal postgresql -jdbc.jar

d. Change the access mode of the .jar file to 644.

chrmod 644 /usr/share/javal postgresql-jdbc.jar

The following instructions explain how to install MySQL as the metastore database.
See your third-party documentation for instructions on how to install other supported
databases.

To install a new instance of MySQL:
1. Connect to the host machine you plan to use for Hive and HCatalog.
2. Install MySQL server. From a terminal window, type:

For RHEL/CentOS/Oracle Linux:

yuminstall nysql-server

May 26, 2015

For access to the Hive metastore, create hi ve_dbuser after Hive has been
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For SLES:

zypper install nysql-server

For Ubuntu and Debian:

apt-get install nysql-server
3. Start the instance.

For RHEL/CentOS/Oracle Linux:
l[etc/init.d/ nmysgld start
For SLES:

letc/init.d/ nmysqld start

For Ubuntu and Debian:

letc/init.d/ mysgl start

4. Set the r oot user password using the following command format:

nysqgl admi n -u root password $mysql password

For example, to set the password to "root":

nysql admin -u root password root

5. Remove unnecessary information from log and STDOUT.

mysgl adm n -u root 2>&1 >/dev/null

6. Now that the root password has been set, you can use the following command to log in
to MySQL asr oot :

nysql -u root -proot

Asroot, create the “dbuser” and grant it adequate privileges. This user provides access
to the Hive metastore. Use the following series of commands (shown here with the
returned responses) to create "dbuser" with password "dbuser".

[root @6402 /]# nysqgl -u root -proot

Vel cone to the MYSQ nonitor. Commands end with ; or \g.
Your MySQ. connection id is 11

Server version: 5.1.73 Source distribution

Copyright (c) 2000, 2013, Oacle and/or its affiliates. All rights reserved.
Oacle is a registered trademark of Oracle Corporation and/or its
affiliates. Other nanes nmay be trademarks of their respective

owners.

Type 'help;' or '"\h' for help. Type '"\c' to clear the current input
st at enent .

nysql > CREATE USER ' dbuser' @I ocal host' | DENTI FI ED BY ' dbuser';
Query OK, 0 rows affected (0.00 sec)
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mysqgl > GRANT ALL PRI VILEGES ON *.* TO ' dbuser' @I ocal host " ;
Query OK, 0 rows affected (0.00 sec)

mysqgl > CREATE USER ' dbuser' @ % | DENTI FI ED BY ' dbuser"';
Query OK, 0 rows affected (0.00 sec)

nysql > GRANT ALL PRIVILEGES ON *.* TO ' dbuser' @% ;
Query OK, 0 rows affected (0.00 sec)

nysql > FLUSH PRI VI LECES;
Query OK, 0 rows affected (0.00 sec)

nysqgl > GRANT ALL PRI VILEGES ON *.* TO 'dbuser' @I ocal host' W TH GRANT
OPTI ON;
Query OK, 0 rows affected (0.00 sec)

mysqgl > GRANT ALL PRI VILEGES ON *.* TO 'dbuser' @% W TH GRANT OPTI ON;
Query OK, 0 rows affected (0.00 sec)

nysql >
7. Use the exi t command to exit MySQL.

8. You should now be able to reconnect to the database as "dbuser" using the following
command:

nysql -u dbuser -pdbuser
After testing the "dbuser" login, use the exi t command to exit MySQL.
9. Install the MySQL connector JAR file.

* For RHEL/CentOS/Oracle Linux:

yuminstall mysqgl -connector-java*

e For SLES:

zypper install mysqgl-connector-java*

¢ For Ubuntu and Debian:

apt-get install mysql-connector-java*

=

To set up Oracle for use with Hive:

The following procedure is Hive-specific, and assumes that you have already
installed HDP and Hive.

1. On the Hive Metastore host, install the appropriate JDBC .jar file.

a. Download the Oracle JDBC (OJDBC) driver from http://www.oracle.com/
technetwork/database/features/jdbc/index-091264.html.
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b. Select Or acl e Dat abase 11g Rel ease 2 - o0j dbcé6.jar.
c. Copy the .jar file to the Java share directory.
cp ojdbc6.jar /usr/share/java
d. Make sure the .jar file has the appropriate permissions - 644.
2. Create a user for Hive and grant it permissions.

 Using the Oracle database admin utility:

# sql pl us sys/root as sysdba

CREATE USER $HI VEUSER | DENTI FI ED BY $HI VEPASSWORD;
GRANT SELECT CATALOG ROLE TO $HI VEUSER;

GRANT CONNECT, RESOQURCE TO $H VEUSER;

QIIT;

* Where $HIVEUSER is the Hive user name and $HIVEPASSWORD is the Hive user
password.

3. Load the Hive database schema.

sql pl us $H VEUSER/ $H VEPASSWORD < hi ve- schema- 0. 13. 0. or acl e. sql

=

The hive schema is located at/ usr/ | i b/ hi ve/ scri pt s/ net ast or e/
upgr ade/ or acl e/ .

Your system must have the correct JDK installed on all the nodes of the cluster. HDP
supports the following JDKs.

* Oracle JDK 1.7 64-bit update 51 or higher

* Oracle JDK 1.6 update 31 64-bit

E

* OpenlJDK 7 64-bit

Deprecated as of HDP 2.1

Use the following instructions to manually install JDK 7:

1. Check the version. From a terminal window, type:

java -version

2. (Optional) Uninstall the Java package if the JDK version is less than 7.
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rpm-ga | grep java
yum renove {java-1.*}

3. (Optional) Verify that the default Java package is uninstalled.
whi ch java
4. Navigate to the usr/ j ava folder. If this folder does not already exist, create the folder:

nmkdir usr/java
cd usr/java

5. Download the Oracle 64-bit JDK (jdk-7u51-linux-x64.tar.gz) from the Oracle
download site. Open a web browser and navigate to ht t p: / / ww. or acl e. com
t echnet wor k/ j ava/ j avase/ downl oads/ j ava- ar chi ve- downl oads-
j avase7-521261. ht i .

Accept the license agreement and download the file labeled "jdk-7u51-linux-x64.tar.gz".

E

6. Copy the downloaded j dk- 7u51- 1 i nux- x64. gz file to the / usr/j ava folder.

The label on the download page is "jdk-7u51-linux-x64.tar.gz", but the actual
name of the file is "jdk-7u51-linux-x64.g9z".

7. Navigate to the / usr/ j ava folder and extract the j dk- 7u51-1i nux- x64. gz file.

cd /usr/java
tar zxvf jdk-7u51-1inux-x64.gz

The JDK files will be extracted into a usr/j ava/j dk1. 7. 0_51 directory.

8. Create a symbolic link (symlink) to the JDK.

In -s /usr/javaljdkl.7.0_51 /usr/javaldefault

9. Set the JAVA HOVE and PATH environment variables.

export JAVA HOVE=/usr/j aval def aul t
export PATH=$JAVA HOVE/ bi n: $PATH

10Verify that Java is installed in your environment by running the following command:
java -version
You should see the following output:
java version "1.7.0 51"

Java(TM SE Runtinme Environnent (build 1.7.0 _51-b13)
Java Hot Spot (TM 64-Bit Server VM (build 24.51-b03, mi xed node)

Use the following instructions to manually install JDK 1.6 update 31:

1. Check the version. From a terminal window, type:



http://www.oracle.com/technetwork/java/javase/downloads/java-archive-downloads-javase7-521261.html
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java -version

2. Optional - Uninstall the Java package if the JDK version is less than v1.6 update 31.

rpm-ga | grep java
yum renove {java-1.*}

3. Optional - Verify that the default Java package is uninstalled.
whi ch java

4. Download the Oracle 64-bit JDK (jdk-6u31-linux-x64.bin) from the Oracle download site.
Open a web browser and navigate to ht t p: / / www. or acl e. coni t echnet wor k/
j aval j avase/ downl oads/j ava- ar chi ve- downl oads-j avase6-419409. html .

Accept the license agreement and download j dk- 6u31-1i nux- x64. bintoa
temporary directory ($JDK_download_directory).

5. Change directory to the location where you downloaded the JDK and run the install.

mkdir /usr/jdkl.6.0_31

cd /usr/jdkl.6.0_31

chrmod u+x $JDK_downl oad_di rectory/j dk- 6u31- i nux- x64. bi n
./ $IDK_downl oad_di rect ory/j dk- 6u3l-1i nux-x64. bi n

6. Create symbolic links (symlinks) to the JDK.
nkdir /usr/java

In -s /usr/jdkl. 6.0 _31/jdkl.6.0_31 /usr/javaldefault
In -s /usr/javal default/bin/java /usr/bin/java

7. Set up your environment to define JAVA_HOME to put the Java Virtual Machine and the
Java compiler on your path.

export JAVA HOVE=/usr/j aval def aul t
export PATH=$JAVA HOVE/ bi n: $PATH

8. Verify if Java is installed in your environment. Execute the following from the command
line console:

java -version
You should see the following output:
java version "1.6.0 31"

Java(TM SE Runtinme Environnent (build 1.6.0_31-b04)
Java Hot Spot (TM 64-Bit Server VM (build 20.6-b01, nixed node)

E

Use the following instructions to manually install OpenJDK 7:

OpenJDK7 on HDP 2.1 does not work if you are using SLES as your OS.

1. Check the version. From a terminal window, type:
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java -version

2. (Optional) Uninstall the Java package if the JDK version is less than 7.

rpm-qga | grep java
yum renove {java-1.*}

3. (Optional) Verify that the default Java package is uninstalled.
whi ch java
4. Download OpenJDK 7 RPMs. From the command-line, run:

RedHat/CentOS/Oracle Linux:

yuminstall java-1.7.0-openjdk java-1.7.0-openjdk-devel

SUSE:

zypper install java-1.7.0-openjdk java-1.7.0-openjdk-devel

Ubuntu:

apt-get install java-1.7.0-openjdk java-1.7.0-openjdk-devel
5. Create symbolic links (symlinks) to the JDK.

nkdir /usr/java

In -s /fusr/lib/jvnljava-1.7.0-openjdk-1.7.0.51.x86_64 /usr/javal defaul t
In -s /usr/javaldefaul t/bin/java /usr/bin/java

6. Set up your environment to define JAVA HOVE to put the Java Virtual Machine and the
Java compiler on your path.

export JAVA HOVE=/usr/j aval def aul t
export PATH=$JAVA HOVE/ bi n: $PATH

7. Verify if Java is installed in your environment. Execute the following from the command-
line console:

java -version
You should see output similar to the following:
openj dk version "1.7.0"

OpenJDK Runtime Environnment (build 1.7.0)
OpenJDK dient VM (build 20.6-b01, nixed node)

HDP is certified and supported when running on virtual or cloud platforms (for example,
VMware vSphere or Amazon Web Services EC2) as long as the respective guest operating
system (OS) is supported by HDP and any issues detected on these platforms are
reproducible on the same supported OS installed on bare metal.

See Operating Systems Requirements for the list of supported operating systems for HDP.

10
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The standard HDP install fetches the software from a remote yum repository over the
Internet. To use this option, you must set up access to the remote repository and have an
available Internet connection for each of your hosts.

E

If your cluster does not have access to the Internet, or you are creating a large
cluster and you want to conserve bandwidth, you can instead provide a local
copy of the HDP repository that your hosts can access. For more information,
see Deployment Strategies for Data Centers with Firewalls, a separate
document in this set.

1. Download the yum repo configuration file hdp. r epo. On your local mirror server,
execute the following command:

* For RHEL/CentOS 5:

wget -nv http://public-repo-1. hortonworks. com HDP/ cent 0s5/ 2. x/ updat es/ 2. 1.
15. 0/ hdp.repo -O /etc/yum repos. d/ hdp. repo

¢ For RHEL/CentOS 6:

wget -nv http://public-repo-1. hortonworks. com HDP/ cent 0s6/ 2. x/ updat es/ 2. 1.
15. 0/ hdp.repo -O /etc/yum repos. d/ hdp. repo

» For SLES 11 SP3:

wget -nv http://public-repo-1.hortonworks. com HDP/ susellsp3/ 2. x/ updat es/ 2.
1.15. 0/ hdp.repo -O /etc/ zypp/ repos. d/ hdp. repo

* For SLES 11 SP1:

wget -nv http://public-repo-1. hortonworks. com HDP/ sl esllspl/ 2. x/ updat es/ 2.
1.15.0/ hdp.repo -O /etc/ zypp/ repos. d/ hdp. repo

e For Ubuntu 12.04:

wget http://public-repo-1. hortonworks. coml HDP/ ubunt ul2/ 2. x/ updat es/ 2. 1. 15.
O/hdp.list -O/etc/apt/sources.list.d/ hdp.|list

* For Debian 6:

wget http://public-repo-1. hortonworks. conl HDP/ debi an6/ 2. x/ updat es/ 2. 1. 15.
0/ hdp.list -O/etc/apt/sources.list.d/hdp.list

2. For Ubuntu hosts, add the gpg keys as the root user:

gpg --keyserver pgp.mt.edu --recv-keys B9733A7A07513CAD
gpg -a --export 07513CAD | apt-key add -

3. Confirm the HDP repository is configured.

* For RHEL/CentOS/Oracle Linux:

yum r epol i st

11
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You should see something like this. Verify that you have HDP-2.1.15.0 directory:

Loaded plugins: fastestmirror, security
Loadi ng mrror speeds from cached hostfile
* base: mirrors. cat.pdx.edu

* extras: linux.mrrors.es. net
* updates: mrrors.usc. edu
repo id repo nane st at us

HDP- 2. 1. 15. 0 Hortonworks Data Pl atform Version - HDP-2.1.15.0 enabl ed: 53

e For SLES:

zypper repos

¢ For Ubuntu and Debian:

apt - get update

1.3. Decide on Deployment Type

While it is possible to deploy all of HDP on a single host, this is appropriate only for initial
evaluation. In general you should use at least three hosts: one master host and two slaves.

1.4. Collect Information

To deploy your HDP installation, you need to collect the following information:

¢ The fully qualified domain name (FQDN) for each host in your system, and which
component(s) you wish to set up on which host. You can use host nane -f to check for
the FQDN if you do not know it.

* The hostname (for an existing instance), database name, username, and password for
the MySQL instance, if you install Hive/HCatalog.

e Note
4

If you are using an existing instance, the dbuser you create for HDP must be
granted ALL PRIVILEGES on that instance.

1.5. Prepare the Environment

To deploy your HDP instance, you need to prepare your deploy environment:
* Enable NTP on the Cluster

e Check DNS

¢ Disable SELinux

¢ Disable IPTables

12
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The clocks of all the nodes in your cluster must be able to synchronize with each other. If
your system does not have access to the Internet, set up a master node as an NTP xserver.
Use the following instructions to enable NTP for your cluster:

1. Configure NTP clients. Execute the following command on all the nodes in your cluster:
¢ For RHEL/CentOS/Oracle Linux:
yuminstall ntp
* For SLES:
zypper install ntp
* For Ubuntu and Debian:
apt-get install ntp
2. Enable the service. Execute the following command on all the nodes in your cluster.
For RHEL/CentOS/Oracle Linux:
chkconfig ntpd on
For Ubuntu and Debian:
chkconfig ntp on

3. Start the NTP. Execute the following command on all the nodes in your cluster.

For RHEL/CentQOS/Oracle Linux:
letc/init.d/ ntpd start

For Ubuntu and Debian:

letc/init.d/ntp start

4. You can use the existing NTP server in your environment. Configure the firewall on the
local NTP server to enable UDP input traffic on port 123 and replace 192.168.1.0/24
with the ip addresses in the cluster. See the following sample rule:

# iptables -A RHFirewall-1-1NPUT -s 192.168.1.0/24 -mstate --state NEW-p
udp --dport 123 -j ACCEPT

Restart iptables. Execute the following command on all the nodes in your cluster:
# i ptables service iptables restart

Configure clients to use the local NTP server. Edit the / et ¢/ nt p. conf and add the
following line:

server $LOCAL_SERVER | P OR HOSTNAME

13
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All hosts in your system must be configured for DNS and Reverse DNS.

Use the following instructions to check DNS for all the host machines in your cluster:

If you are unable to configure DNS and Reverse DNS, you must edit the hosts
file on every host in your cluster to contain each of your hosts.

1. Forward lookup checking.

For example, for domain | ocal donai n that contains host with name host 01 and IP
address 192. 168. 0. 10, execute the following command:

nsl ookup host 01
You should see a message similar to the following:

Nane: host 01. | ocal dormai n
Address: 192.168.0. 10

2. Reverse lookup checking.

For example, for domain | ocal donai n that contains host with name host 01 and IP
address 192. 168. 0. 10, execute the following command:

nsl ookup 192. 168. 0. 10
You should see a message similar to the following:

10. 0. 168. 192. i n- addr . arpa nanme = host01. | ocal domai n.

If you do not receive valid responses (as shown above), set up a DNS zone in your cluster or
configure host files on each host of the cluster using one of the following options:

» Option I: Configure hosts file on each node of the cluster.

For all nodes of cluster, add to the / et c/ host s file key-value pairs like the following:

192. 168. 0. 11 host 01
» Option II: Configuring DNS using BIND nameserver.

The following instructions, use the example values given below:

Exanpl e val ues:

domai n nanme: “l ocal donmai n”

naneserver: “host01”/192.168.0.11

hosts: “host02”/192.168.0.12, “host02”/192.168.0.12

1. Install BIND packages:

yuminstall bind
yuminstall bind-1ibs
yuminstall bind-utils

14
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2. Initiate service

chkconfig nanmed on

3. Configure files. Add the following lines for the example values given above (ensure
that you modify these for your environment) :

» Editthe/ et c/resol v. conf (for all nodes in cluster) and add the following lines:

domai n | ocal donmi n
search | ocal domai n
nameserver 192.168.0.11

» Edit the / et ¢/ nanmed. conf (for all nodes in cluster) and add the following lines:
listen-on port 53 { any; };//by default it is opened only for |ocal host

zone "l ocal domai n" {
type naster;
notify no;
al |l ow query { any; };
file "named-forw zone";
i
zone "0.168.192.in-addr. arpa" {
type nmster;
notify no;
al | ow query { any; };
file "naned-rev. zone";

 Edit the naned- f or w. zone as shown in the following sample forward zone
configuration file:

$TTL 3D

@ SOA host 01. | ocal dommi n. root . | ocal donmai n
(201306030; 3600; 3600; 3600; 3600)

NS host 01 ;. Naneserver Address

| ocal host IN A 127.0.0.1

host01 IN A 192.168.0.11

host02 IN A 192.168.0.12

host03 IN A 192.168.0.13

* Edit the naned- r ev. zone as shown in the following sample reverse zone
configuration file:

$TTL 3D

@ SQA host 01. | ocal domai n. root . | ocal domai n. (201306031; 28800; 2H; 4W 1D) ;
NS host 01. | ocal domai n.; Naneserver Address

11 I N PTR host 01. | ocal domai n.

12 I N PTR host 02. | ocal donai n.

13 I N PTR host 03. | ocal domai n.

4. Restart bind service.

/etc/init.d/ named restart

5. Add rules to firewall.
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iptables -A INPUT -p udp -mstate --state NEW--dport 53 -j ACCEPT
iptables -AINPUT -p tcp -mstate --state NEW--dport 53 -j ACCEPT
servi ce iptabl es save

service iptables restart

Alternatively, you can also allow traffic over DNS port (53) using syst em confi g-
firewall utility.

Security-Enhanced (SE) Linux feature should be disabled during installation process.

1. Check state of SELinux. On all the host machines, execute the following command:

getenforce

If the result is per mi ssi ve or di sabl ed, no further actions are required, else proceed
to step 2.

2. Disable SELinux either temporarily for each session or permanently.

* Option I: Disable SELinux temporarily by executing the following command:

setenforce 0

* Option II: Disable SELinux permanently in the / et ¢/ sysconfi g/ sel i nux file by
changing the value of SELI NUX field to per m ssi ve or di sabl ed. Restart your
system.

For Ambari to communicate during setup with the hosts it deploys to and manages, certain
ports must be open and available. The easiest way to do this is to temporarily disable
i ptabl es.

On all the RHEL/CentOS host machines, execute the following command to disable
i pt abl es:

chkconfi g iptabl es off
/etc/init.d/iptables stop

On Ubuntu host machines, execute the following command to disable i pt abl es:
servi ce ufw stop

You can restart i pt abl es after setup is complete.

If the security protocols at your installation do not allow you to disable i pt abl es, you
can proceed with them on, as long as all of the relevant ports are open and available.
If you plan to run with them enabled, see Configuring Ports (for the 2.x stack) for more
information on the necessary ports per component.

During the Ambari Server setup process, Ambari checks to see if i pt abl es is running. If it
is, a warning prints to remind you to check that the necessary ports are open and available.
The Host Confirm step of the Cluster Install Wizard will also issue a warning for each host
that has has i pt abl es running.
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If you leave i pt abl es enabled and do not set up the necessary ports, the
cluster installation will fail.

We have provided a set of companion files, including script files (scri pt s. zi p) and
configuration files (confi gurati on_fil es. zi p), that you should download and use
throughout this process. Download and extract the files:

wget http://public-repo-1. hortonworks. com HDP/ t ool s/ 2. 1. 15. 0/
hdp_manual _instal | _rpm hel per _files-2.1.15.946.tar.gz

Hortonworks strongly recommends that copy the contents to your ~/ . bash_profil e)to
set up these environment variables in your environment.

The following provides a snapshot of a sample script file to create Hadoop directories. This
sample script file sources the files included in Companion Files.

#!/ bi n/ bash
.l users. sh
./directories.sh

echo "Create datanode local dir"

nkdir -p $DFS DATA D R;

chown - R $HDFS_USER: $HADOOP_GROUP $DFS_DATA DI R;
chmod -R 750 $DFS_DATA DI R;

echo "Create yarn |ocal dir"

mkdir -p $YARN LOCAL DI R;

chown -R $YARN USER: $HADOOP_GROUP $YARN LOCAL DI R;
chmod -R 755 $YARN LOCAL DI R;

echo "Create yarn local log dir"

mkdir -p $YARN LOCAL_LOG DI R;

chown -R $YARN USER: $HADOOP_GROUP $YARN LOCAL_LOG DI R;
chnod -R 755 $YARN LOCAL_LOG DI R,

You need to set up specific users and directories for your HDP installation using the
following instructions:

1. Define directories.

The following table describes the directories for install, configuration, data, process IDs
and logs based on the Hadoop Services you plan to install. Use this table to define what
you are going to use in setting up your environment.

E

The scri pts. zi p file you downloaded in Download Companion
Files includes a script, di r ect ori es. sh, for setting directory environment
parameters.
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We strongly suggest you edit and source (alternatively, you can also copy the
contents to your ~/ . bash_pr of i | e) to set up these environment variables
in your environment.

Hadoop Service Parameter Definition

HDFS DFS_NAME DI R Space separated list of directories
where NameNode should store the
file system image.

For example,
/ gri d/ hadoop/ hdf s/ nn

/ gridl/ hadoop/ hdf s/ nn

HDFS DFS_DATA DI R Space separated list of directories
where DataNodes should store the
blocks.

For example,
/ grid/ hadoop/ hdf s/ dn
/ gridl/ hadoop/ hdf s/ dn

/ gri d2/ hadoop/ hdf s/ dn

HDFS FS_CHECKPO NT_DI R Space separated list of directories
where SecondaryNameNode should
store the checkpoint image.

For example,
/ gri d/ hadoop/ hdf s/ snn
/ gri dl/ hadoop/ hdf s/ snn

/ gri d2/ hadoop/ hdf s/ snn

HDFS HDFS_LOG DI R Directory for storing the HDFS logs.
This directory name is a combination
of a directory and the $HDFS_USER.

For example,
/var /| og/ hadoop/ hdf s

where hdf s is the $HDFS_USER.

HDFS HDFS_PI D DIR Directory for storing the HDFS
process ID. This directory name is a
combination of a directory and the
$HDFS_USER.

For example,
/var/run/ hadoop/ hdf s

where hdf s is the $HDFS_USER

HDFS HADOOP_CONF_DI R Directory for storing the Hadoop
configuration files.

For example,

/ et ¢/ hadoop/ conf
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Hadoop Service

Parameter

Definition

YARN

YARN_LOCAL_DI R

Space-separated list of directories
where YARN should store temporary
data.

For example,

/ gri d/ hadoop/ yarn

/ gridl/ hadoop/ yarn

/ gri d2/ hadoop/ yar n.

YARN

YARN_LOG DI R

Directory for storing the YARN logs.
For example,
/var /| og/ hadoop/ yar n.

This directory name is a combination
of a directory and the $YARN_USER.

In the example yar n is the
$YARN_USER.

YARN

YARN_LOCAL_LOG DI R

Space-separated list of directories
where YARN will store container log
data.

/ grid/ hadoop/ yarn/ | ogs

/ gridl/ hadoop/ yarn/ | og

YARN

YARN_PI D DI R

Directory for storing the YARN
process ID.

For example,
/var/run/ hadoop/ yar n.

This directory name is a combination
of a directory and the $YARN_USER.
In the example, yar n is the
$YARN_USER.

MapReduce

MAPRED LOG DI R

Directory for storing the JobHistory
Server logs.

For example,
/var /| og/ hadoop/ mapr ed.

This directory name is a
combination of a directory and the
$MAPRED_USER. In the example
nmapr ed is the $MAPRED_USER

Table 1.2. Define Directories for Ecosystem Components

Hadoop Service Parameter Definition
Pig Pl G_CONF_DI R Directory to store the Pig
configuration files. For example, /
et c/ pi g/ conf.
Pig PIG LOG DIR Directory to store the Pig logs. For
example, / var/ | og/ pi g.
Pig PIGPID DR Directory to store the Pig process ID.

For example, / var/ run/ pi g.
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Hadoop Service

Parameter

Definition

Oozie

Ozl E_CONF_DI R

Directory to store the Oozie
configuration files. For example, /
et c/ oozi e/ conf.

Oozie

OQzZI E_DATA

Directory to store the Oozie data. For
example, / var/ db/ oozi e.

Qozie

oozl E_LOG DI R

Directory to store the Oozie logs. For
example, / var/ | og/ oozi e.

Oozie

oozl E_PI D _DIR

Directory to store the Oozie process
ID. For example, / var / run/ oozi e.

Oozie

oozl E_TMP_DIR

Directory to store the Oozie
temporary files. For example, / var /
t np/ oozi e.

Hive

H VE_CONF_DI R

Directory to store the Hive
configuration files. For example, /
etc/ hivel/ conf.

Hive

H VE_LOG DI R

Directory to store the Hive logs. For
example, / var/ | og/ hi ve.

Hive

H VE_PI D _DIR

Directory to store the Hive process ID.
For example, / var/ r un/ hi ve.

WebHCat

VEBHCAT_CONF_DI R

Directory to store the WebHCat
configuration files. For example, /
et ¢/ hcat al og/ conf/webhcat .

WebHCat

VEBHCAT_LOG DI R

Directory to store the WebHCat logs.
For example, var/ | og/ webhcat .

WebHCat

VEBHCAT PI D DI R

Directory to store the WebHCat
process ID. For example, / var / run/
webhcat .

HBase

HBASE_CONF_DI R

Directory to store the HBase
configuration files. For example, /
et ¢/ hbase/ conf.

HBase

HBASE_LOG DI R

Directory to store the HBase logs. For
example, / var /| og/ hbase.

HBase

HBASE_PI D DI R

Directory to store the HBase process
ID. For example, / var / run/ hbase.

ZooKeeper

ZOOKEEPER _DATA DI R

Directory where ZooKeeper will store
data. For example, / gri d/ hadoop/
zookeeper/ dat a

ZooKeeper

ZOOKEEPER _CONF_DI R

Directory to store the ZooKeeper
configuration files. For example, /
et c/ zookeeper/ conf.

ZooKeeper

ZOOKEEPER_LOG DI R

Directory to store the ZooKeeper
logs. For example, / var /| og/
zookeeper.

ZooKeeper

ZOOKEEPER _PI D_DI R

Directory to store the ZooKeeper
process ID. For example, / var/ r un/
zookeeper.

Sqoop

SQOOP_CONF_DI R

Directory to store the Sqoop
configuration files. For example, /
et ¢/ sqoop/ conf.

If you use the Companion files, the following provides a snapshot of how your
di rect ori es. sh file should look after you edit the TODO variables:

#!'/ bi n/ sh

#
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# Directories Script

#

# 1. To use this script, you nust edit the TODO vari abl es bel ow for your
envi ronnment .

#

# 2. Warning: Leave the other paraneters as the default val ues. Changing
these default values will require you to

# change val ues in other configuration files.

#

Hadoop Service - HDFS

H H

# Space separated |list of directories where NaneNode will store file system
i mage. For exanple, /grid/hadoop/hdfs/nn /gridl/hadoop/hdfs/nn
DFS_NAME DI R="/gri d/ 0/ hadoop/ hdf s/ nn";

# Space separated |ist of directories where DataNodes will store the bl ocks.
For exanpl e, /grid/hadoop/hdfs/dn /gridl/hadoop/hdfs/dn /grid2/ hadoop/hdfs/

dn

DFS_DATA DI R="/gri d/ 0/ hadoop/ hdf s/ dn";

# Space separated |ist of directories where SecondaryNameNode will store
checkpoi nt i mage. For exanpl e, /grid/ hadoop/hdfs/snn /gridl/hadoop/ hdfs/

snn /gri d2/ hadoop/ hdf s/ snn

FS_CHECKPA NT_DI R="/ gri d/ 0/ hadoop/ hdf s/ snn";

# Directory to store the HDFS | ogs.
HDFS _LOG DI R="/var /| og/ hadoop/ hdf s";

# Directory to store the HDFS process |D.
HDFS_PI D_DI R="/ var/ run/ hadoop/ hdf s";

# Directory to store the Hadoop configuration files.
HADOOP_CONF_DI R="/ et ¢/ hadoop/ conf";

#

# Hadoop Service - YARN

#

# Space-separated |list of directories where YARN will store tenporary data.

For exanpl e, /grid/ hadoop/yarn/local /gridl/ hadoop/yarn/local /grid2/
hadoop/ yar n/ | ocal
YARN_LOCAL_DI R="/gri d/ 0/ hadoop/ yarn/| ocal ";

# Directory to store the YARN | ogs.
YARN LOG DI R="/var/| og/ hadoop/ yarn";

# Space-separated |list of directories where YARN will store container |og
data. For exanple, /grid/ hadoop/yarn/logs /gridl/hadoop/yarn/logs /grid2/

hadoop/ yar n/ | ogs

YARN_LOCAL_LOG DI R="/gri d/ 0/ hadoop/ yarn/ | ogs";

# Directory to store the YARN process |D.
YARN PI D DI R="/var/run/ hadoop/ yarn";

#
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# Hadoop Service - MAPREDUCE
#

# Directory to store the MapReduce daenon | ogs.
MAPRED LOG DI R="/var /| og/ hadoop/ mapr educe";

# Directory to store the mapreduce jobhistory process |D.
MAPRED PI D_DI R="/var/run/ hadoop/ mapr educe";

#
# Hadoop Service - Hive
#

# Directory to store the Hive configuration files.
H VE _CONF_DI R="/ et c/ hi ve/ conf";

# Directory to store the Hive | ogs.
H VE LOG DI R="/var/ | og/ hi ve";

# Directory to store the Hive process |D.
H VE_PI D_DI R="/var/ run/ hi ve";

#
# Hadoop Service - WebHCat (Tenpl et on)
#

# Directory to store the WebHCat (Tenpl eton) configuration files.
WEBHCAT _CONF_DI R="/ et ¢/ hcat al og/ conf/ webhcat ";

# Directory to store the WebHCat (Tenpl eton) | ogs.
WEBHCAT_LOG DI R="/var/| og/ webhcat *;

# Directory to store the WebHCat (Tenpl eton) process |ID.
WEBHCAT_PI D_DI R="/ var/ run/ webhcat *;

#
# Hadoop Service - HBase
#

# Directory to store the HBase configuration files.
HBASE _CONF_DI R="/ et ¢/ hbase/ conf";

# Directory to store the HBase | ogs.
HBASE LOG DI R="/var/| og/ hbase";

# Directory to store the HBase | ogs.
HBASE PI D DI R="/var/run/ hbase";

#
# Hadoop Service - ZooKeeper
#

# Directory where ZooKeeper will store data. For exanple, /gridl/hadoop/
zookeeper/ dat a
ZOOKEEPER _DATA DI R="/gri d/ 0/ hadoop/ zookeeper/ dat a";

# Directory to store the ZooKeeper configuration files.
ZOOKEEPER _CONF_DI R="/ et ¢/ zookeeper/ conf";

# Directory to store the ZooKeeper | ogs.
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ZOOKEEPER LOG DI R="/var/| og/ zookeeper";

# Directory to store the ZooKeeper process |D.
ZOOKEEPER _PI D DI R="/var/run/ zookeeper";

#
# Hadoop Service - Pig
#

# Directory to store the Pig configuration files.
Pl G_CONF_DI R="/ et c/ pi g/ conf";

# Directory to store the Pig | ogs.
PI G LOG DI R="/var/| og/ pi g";

# Directory to store the Pig process |ID.
PI G PI D_DI R="/var/run/ pig";

#
# Hadoop Service - Qozie
#

# Directory to store the Qozie configuration files.
OOzl E_CONF_DI R="/ et c/ oozi e/ conf"

# Directory to store the Qozie data.
OQzI E_DATA="/var/ db/ oozi e"

# Directory to store the Qozie |ogs.
Ozl E LOG DI R="/var/ | og/ oozi e"

# Directory to store the OCozie process |ID.
OQzI E_PI D DI R="/var/run/ oozi e"

# Directory to store the Qozie tenmporary files.
OQzI E_TMP_DI R="/var/t np/ oozi e"

#

# Hadoop Service - Sgoop

#

SQOOP_CONF_DI R="/ et c/ sqoop/ conf "

export HADOOP_LI BEXEC DI R=/usr/|i b/ hadoop/|i bexec

Define users and groups:

2. The following table describes system user account and groups. Use this table to define
what you are going to use in setting up your environment. These users and groups
should reflect the accounts you created in Create System Users and Groups.

E

The scri pts. zi p file you downloaded in Download Companion
Files includes a script, user sANdGr oups. sh, for setting user and group
environment parameters.
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We strongly suggest you edit and source (alternatively, you can also copy the
contents to your ~/ . bash_pr of i | e) to set up these environment variables
in your environment.

Table 1.3. Define Users and Groups for Systems

Parameter Definition
HDFS_USER User that owns the HDFS services. For example, hdf s.
YARN_USER User that ownsthe YARN services. For example, yar n.
ZOOKEEPER _USER User that owns the ZooKeeper services. For example,
zookeeper.
H VE_USER User that owns the Hive services. For example, hi ve.
WEBHCAT _USER User that owns the WebHCat services. For example,
hcat .
HBASE_USER User that owns the HBase services. For example, hbase.
FALCON_USER User that owns the Falcon services. For example,
fal con.
SQOOP_USER User owing the Sqoop services. For example, sqoop.
HADOOP_GROUP A common group shared by services. For example,
hadoop.
KNOX_USER User that owns the Knox Gateway services. For example
knox.
NAG OS_USER User that owns the Nagios services. For example
nagi os.

1.8. [Optional] Create System Users and Groups

In general Hadoop services should be owned by specific users and not by root or
application users. The table below shows the typical users for Hadoop services. If you
choose to install the HDP components using the RPMs, these users will automatically be set

up.

If you do not install with the RPMs, or want different users, then you must identify the
users that you want for your Hadoop services and the common Hadoop group and create
these accounts on your system.

To create these accounts manually, you must:

1. Add the user to the group.

user add -G <gr oupnane> <user nane>

2. Create the username directory.

hdfs fs -nkdir /user/<usernane>

3. Give that account ownership over its directory.

hdf s fs -chown <usernane>: <gr oupnane> /user/ <user name>

Table 1.4. Typical System Users and Groups

Hadoop Service User Group

HDFS hdfs hadoop
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Hadoop Service User Group

YARN yarn hadoop
MapReduce mapred hadoop, mapred
Hive hive hadoop
HCatalog/WebHCatalog hcat hadoop

HBase hbase hadoop

Falcon falcon hadoop

Sqoop sqoop hadoop
ZooKeeper zookeeper hadoop

Oozie oozie hadoop

Knox Gateway knox hadoop

Nagios nagios nagios

1.9. Determine HDP Memory Configuration
Settings

Two methods can be used to determine YARN and MapReduce memory configuration
settings:

¢ Use the HDP Utility Script to calculate memory configuration settings
¢ Manually calculate YARN and MapReduce memory configuration settings

The HDP utility script is the recommended method for calculating HDP memory
configuration settings, but information about manually calculating YARN and MapReduce
memory configuration settings is also provided for reference.

1.9.1. Use the HDP Utility Script to Calculate Memory
Configuration Settings

This section describes how to use the hdp- confi gurati on-utils. py Python script to
calculate YARN, MapReduce, Hive, and Tez memory allocation settings based on the node
hardware specifications. The hdp- confi gurati on-util s. py script is included in the
HDP companion files.

Running the Script

To run the hdp- confi guration-util s. py script, execute the following command
from the folder containing the script:

pyt hon hdp-configuration-utils.py <options>

With the following options:

Option Description

-c CORES The number of cores on each host.

-m MEMORY The amount of memory on each host in GB.
-d DISKS The number of disks on each host.

-k HBASE "True" if HBase is installed, "False" if not.
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Note: You can also use the - h or - - hel p option to display a Help message that describes
the options.

Example

Running the following command:

pyt hon hdp-configuration-utils.py -c 16 -m64 -d 4 -k True

Would return:

Usi ng cores=16 nmenory=64GB di sks=4 hbase=True
Profile: cores=16 menory=49152MB reserved=16GB usabl eMenmr48CGB di sks=4
Num Cont ai ner =8

Cont ai ner Ran6144NMB

Used Ram~48GB

Unused Ranm=16GB

yarn. schedul er. mi ni nrum al | ocati on- mh=6144

yar n. schedul er. naxi mum al | ocat i on- mh=49152
yar n. nodemanager . r esour ce. menory- nh=49152
mapr educe. map. menory. nh=6144

mapr educe. map. j ava. opt s=- Xnx4096m

mapr educe. r educe. menory. nh=6144

mapr educe. r educe. j ava. opt s=- Xmx4096m

yar n. app. mapr educe. am r esour ce. mb=6144

yarn. app. mapr educe. am comrand- opt s=- Xmx4096m
mapr educe. t ask. i 0. sort. nh=1792

tez. am resour ce. menory. nh=6144

tez. am j ava. opt s=- Xnx4096m

hi ve.tez. contai ner. si ze=6144

hi ve.tez.java. opt s=- Xnx4096m

hi ve. aut 0. convert.j oi n. nocondi ti onal t ask. si ze=1342177000

This section describes how to manually configure YARN and MapReduce memory allocation
settings based on the node hardware specifications.

YARN takes into account all of the available compute resources on each machine in

the cluster. Based on the available resources, YARN negotiates resource requests from
applications (such as MapReduce) running in the cluster. YARN then provides processing
capacity to each application by allocating Containers. A Container is the basic unit of
processing capacity in YARN, and is an encapsulation of resource elements (memory, cpu
etc.).

In a Hadoop cluster, it is vital to balance the usage of memory (RAM), processors (CPU
cores) and disks so that processing is not constrained by any one of these cluster resources.
As a general recommendation, allowing for two Containers per disk and per core gives the
best balance for cluster utilization.

When determining the appropriate YARN and MapReduce memory configurations for a
cluster node, start with the available hardware resources. Specifically, note the following
values on each node:

* RAM (Amount of memory)
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* CORES (Number of CPU cores)

* DISKS (Number of disks)

The total available RAM for YARN and MapReduce should take into account the Reserved
Memory. Reserved Memory is the RAM needed by system processes and other Hadoop

processes (such as HBase).

Reserved Memory = Reserved for stack memory + Reserved for HBase Memory (If HBase is

on the same node)

Use the following table to determine the Reserved Memory per node.

Reserved Memory Recommendations

Total Memory per Node Recommended Reserved System | Recommended Reserved HBase
Memory Memory

4 GB 1GB 1GB

8 GB 2GB 1GB

16 GB 2GB 2GB

24 GB 4GB 4GB

48 GB 6 GB 8 GB

64 GB 8 GB 8 GB

72 GB 8 GB 8 GB

96 GB 12 GB 16 GB
128 GB 24 GB 24 GB
256 GB 32GB 32GB
512 GB 64 GB 64 GB

The next calculation is to determine the maximum number of containers allowed per node.
The following formula can be used:

# of containers = min (2*CORES, 1.8*DISKS, (Total available RAM) /

MIN_CONTAINER_SIZE)

Where DISKS is the value for df s. dat a. di r s (# of data disks) per machine.

And MIN_CONTAINER_SIZE is the minimum container size (in RAM). This value is
dependent on the amount of RAM available — in smaller memory nodes, the minimum
container size should also be smaller. The following table outlines the recommended

values:

Total RAM per Node Recommended Minimum Container Size
Less than 4 GB 256 MB

Between 4 GB and 8 GB 512 MB

Between 8 GB and 24 GB 1024 MB

Above 24 GB 2048 VIB

The final calculation is to determine the amount of RAM per container:

RAM-per-container = max(MIN_CONTAINER_SIZE, (Total Available RAM) / containers))
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With these calculations, the YARN and MapReduce configurations can be set:

Configuration File Configuration Setting Va
yarn-site.xml yarn.nodemanager.resource.memory-mb =c
yarn-site.xml yarn.scheduler.minimum-allocation-mb =R
yarn-site.xml yarn.scheduler.maximum-allocation-mb =c
mapred-site.xml mapreduce.map.memory.mb =R
mapred-site.xml mapreduce.reduce.memory.mb =2
mapred-site.xml mapreduce.map.java.opts =0
mapred-site.xml mapreduce.reduce.java.opts =0
yarn-site.xml (check) yarn.app.mapreduce.am.resource.mb =2
yarn-site.xml (check) yarn.app.mapreduce.am.command-opts =0

Note: After installation, both yar n-si t e. xml and mapr ed-site. xm arelocated in the

/ et ¢/ hadoop/ conf folder.

Examples

Cluster nodes have 12 CPU cores, 48 GB RAM, and 12 disks.

Reserved Memory = 6 GB reserved for system memory + (if HBase) 8 GB for HBase

Min container size =2 GB

If there is no HBase:
# of containers = min (2*12, 1.8* 12, (48-6)/2) = min (24, 21.6, 21) = 21

RAM-per-container = max (2, (48-6)/21) =max (2, 2) =2

Configuration Value Calculation
yarn.nodemanager.resource.memory-mb =21*2=42*1024 MB
yarn.scheduler.minimum-allocation-mb =2%*1024 MB
yarn.scheduler.maximum-allocation-mb =21*2=42*1024 MB
mapreduce.map.memory.mb =2%*1024 MB
mapreduce.reduce.memory.mb =2%*2=4%1024 MB
mapreduce.map.java.opts =0.8*2=1.6*1024 MB
mapreduce.reduce.java.opts =0.8*2*2=3.2¥1024 MB
yarn.app.mapreduce.am.resource.mb =2*2=4*1024 MB
yarn.app.mapreduce.am.command-opts =0.8*2*2=3.2*1024 MB

If HBase is included:
# of containers = min (2*12, 1.8* 12, (48-6-8)/2) = min (24, 21.6, 17) =17

RAM-per-container = max (2, (48-6-8)/17) = max (2, 2) =2

Configuration ‘Value Calculation
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yarn.nodemanager.resource.memory-mb =17 *2=34*1024 MB
yarn.scheduler.minimum-allocation-mb =2*1024 MB
yarn.scheduler.maximum-allocation-mb =17 *2=34*1024 MB
mapreduce.map.memory.mb =2%*1024 MB
mapreduce.reduce.memory.mb =2%*2=4*1024 VB
mapreduce.map.java.opts =0.8*2=1.6*1024 MB
mapreduce.reduce.java.opts =0.8*2*2=3.2*1024 MB
yarn.app.mapreduce.am.resource.mb =2*2=4%1024 MB
yarn.app.mapreduce.am.command-opts =0.8*2*2=3.2¥1024 MB
Notes:

1. Changing yar n. schedul er. m ni rum al | ocat i on- nb without also
changing yar n. nodenmanager . r esour ce. menor y- b, or changing
yar n. nodermanager . r esour ce. menor y- nb without also changing
yarn. schedul er. m ni mum al | ocat i on- nmb changes the number of containers per
node.

2. If your installation has high RAM but not many disks/cores, you can free up RAM for
other tasks by lowering both yar n. schedul er. m ni mum al | ocati on- nb and
yar n. nodemanager . r esour ce. nenory- nb.

MapReduce runs on top of YARN and utilizes YARN Containers to schedule and execute its
Map and Reduce tasks. When configuring MapReduce resource utilization on YARN, there
are three aspects to consider:

* The physical RAM limit for each Map and Reduce task.
* The JVM heap size limit for each task.
* The amount of virtual memory each task will receive.

You can define a maximum amount of memory for each Map and Reduce task. Since each
Map and Reduce task will run in a separate Container, these maximum memory settings
should be equal to or greater than the YARN minimum Container allocation.

For the example cluster used in the previous section (48 GB RAM, 12 disks, and 12
cores), the minimum RAM for a Container (yarn.scheduler.minimum-allocation-mb) =
2 GB. Therefore we will assign 4 GB for Map task Containers, and 8 GB for Reduce task
Containers.

In mapred-site. xm:

<nane>mapr educe. map. nenory. nh</ nane>
<val ue>4096</ val ue>

<name>mapr educe. r educe. nenory. nb</ name>
<val ue>8192</ val ue>

Each Container will run JVMs for the Map and Reduce tasks. The JVM heap sizes should
be set to values lower than the Map and Reduce Containers, so that they are within the
bounds of the Container memory allocated by YARN.
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In mapred-site. xm :

<nane>mapr educe. map. j ava. opt s</ nane>
<val ue>- Xmx3072nx/ val ue>

<name>mapr educe. r educe. j ava. opt s</ nanme>
<val ue>- Xmx6144nx/ val ue>

The preceding settings configure the upper limit of the physical RAM that Map and Reduce
tasks will use. The virtual memory (physical + paged memory) upper limit for each Map and
Reduce task is determined by the virtual memory ratio each YARN Container is allowed.
This ratio is set with the following configuration property, with a default value of 2.1:

Inyarn-site.xm :

<nane>yar n. nodemanager . vhiem pnentr at i o</ nane>
<val ue>2. 1</ val ue>

With the preceding settings on our example cluster, each Map task will receive the
following memory allocations:

* Total physical RAM allocated = 4 GB
* JVM heap space upper limit within the Map task Container = 3 GB
* Virtual memory upper limit =4*2.1 = 8.2 GB

With MapReduce on YARN, there are no longer pre-configured static slots for Map and
Reduce tasks. The entire cluster is available for dynamic resource allocation of Map and
Reduce tasks as needed by each job. In our example cluster, with the above configurations,
YARN will be able to allocate up to 10 Mappers (40/4) or 5 Reducers (40/8) on each node
(or some other combination of Mappers and Reducers within the 40 GB per node limit).

Logs are an important part of managing and operating your HDP cluster. The directories
and disks that you assign for logging in HDP must have enough space to maintain logs
during HDP operations. Allocate at least 10 GB of free space for any disk you want to use
for HDP logging.
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2. Installing HDFS and YARN

This section describes how to install the Hadoop Core components, HDFS, YARN, and
MapReduce.

Complete the following instructions to install Hadoop Core components:
1. Set Default File and Directory Permissions

2. Install the Hadoop Packages

3. Install Compression Libraries

4. Create Directories

2.1. Set Default File and Directory Permissions

Set the default file and directory permissions to 0022 (022). This is typically the default for
most Linux distributions.

Use the umask command to confirm and set as necessary.

Ensure that the unmask is set for all terminal sessions that you use during installation.

2.2. Install the Hadoop Packages

Execute the following command on all cluster nodes.

¢ For RHEL/CentQS/Oracle Linux:

yum instal |l hadoop hadoop- hdfs hadoop-|ibhdfs hadoop-yarn hadoop- mapr educe
hadoop- cl i ent openssl

¢ For SLES:

zypper install hadoop hadoop-hdfs hadoop-|i bhdfs hadoop-yarn hadoop-
mapr educe hadoop-client openssl

* For Ubuntu:

apt-get install hadoop hadoop-hdfs |ibhdfsO |ibhdfsO-dev hadoop-yarn hadoop-
mapr educe hadoop-client openssl

2.3. Install Compression Libraries

Make the following compression libraries available on all the cluster nodes.

2.3.1. Install Snappy

Complete the following instructions on all the nodes in your cluster:
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1. Install Snappy. From a terminal window, type:

¢ For RHEL/CentOS/Oracle Linux:

yuminstal |l snappy snappy-devel

e For SLES:

zypper install snappy snappy-deve

¢ For Ubuntu:

apt-get install |ibsnappyl |ibsnappy-dev

2. Make the Snappy libraries available to Hadoop:

In -sf /usr/lib64/libsnappy.so /usr/lib/hadoop/lib/nativel.

Execute the following command on all the nodes in your cluster. From a terminal window,
type:

* For RHEL/CentOS/Oracle Linux:

yuminstall |zo |zo-devel hadoop-|zo hadoop-|zo-native
* For SLES:
zypper install |zo |zo-devel hadoop-|zo hadoop-I|zo-native

e For Ubuntu:

apt-get install liblzo2-2 |iblzo2-dev hadoop-|zo

Create directories and configure ownership + permissions on the appropriate hosts as
described below.

If any of these directories already exist, we recommend deleting and recreating them.
Use the following instructions to create appropriate directories:

1. We strongly suggest that you edit and source the bash script files included with the
companion files (downloaded in Download Companion Files).

Alternatively, you can also copy the contents to your ~/ . bash_profi |l e)toset up
these environment variables in your environment.

2. Create the NameNode directories

3. Create the Secondary NameNode directories
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4. Create the DataNode and YARN NodeManager local directories

5. Create the log and PID directories

On the node that hosts the NameNode service, execute the following commands:
nkdir -p $DFS_NAME D R;

chown -R $HDFS USER: $HADOOP_GROUP $DFS NAME DI R
chmod -R 755 $DFS_NAME DI R;

where:

» $DFS_NAME_DI Ris the space separated list of directories where NameNode stores the
file system image. For example, / gri d/ hadoop/ hdf s/ nn / gri d1/ hadoop/ hdf s/
nn.

* $HDFS_USERis the user owning the HDFS services. For example, hdf s.

» $HADOCOP_GROUP is a common group shared by services. For example, hadoop.

On all the nodes that can potentially run the SecondaryNameNode service, execute the
following commands:

nkdir -p $FS_CHECKPO NT DI R;

chown - R $HDFS USER $HADOOP_GROUP $FS_CHECKPO NT_DI R;
chnod -R 755 $FS_CHECKPO NT_DI R,

where:

e $FS CHECKPO NT_DI Ris the space separated list of directories where
SecondaryNameNode should store the checkpoint image. For example, / gri d/ hadoop/
hdf s/ snn /gri d1l/ hadoop/ hdf s/ snn /gri d2/ hadoop/ hdf s/ snn.

» $HDFS_USERis the user owning the HDFS services. For example, hdf s.

* $HADOOP_CGROUP is a common group shared by services. For example, hadoop.

On all DataNodes, execute the following commands:

nkdir -p $DFS_DATA DI R;
chown -R $HDFS_USER: $HADOOP_GROUP $DFS DATA DI R;
chnmod -R 750 $DFS_DATA DI R;

where:

» $DFS_DATA Dl Ris the space separated list of directories where DataNodes should store
the blocks. For example, / gri d/ hadoop/ hdf s/ dn /gri d1/ hadoop/ hdf s/ dn /
gri d2/ hadoop/ hdf s/ dn.
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» $HDFS_USERis the user owning the HDFS services. For example, hdf s.

» $HADOOP_GROUP is a common group shared by services. For example, hadoop.
On the ResourceManager and all DataNodes, execute the following commands:
nkdir -p $YARN LOCAL_DI R

chown -R $YARN_USER $HADOOP_GROUP $YARN LOCAL_DI R;

chmod -R 755 $YARN LOCAL DI R;

where:

* $YARN _LOCAL_DI Ris the space separated list of directories where YARN should store
temporary data. For example, / gri d/ hadoop/ yarn/ | ocal /gri dl/hadoop/
yarn/l ocal /grid2/ hadoop/yarn/local.

* $YARN_USER s the user owning the YARN services. For example, yar n.

» $HADOOP_GROUP is a common group shared by services. For example, hadoop.
On the ResourceManager and all DataNodes, execute the following commands:
mkdir -p $YARN LOCAL_LOG DI R,

chown -R $YARN USER $HADOOP_GROUP $YARN LOCAL_LOG DI R;

chnod -R 755 $YARN LOCAL_LOG DI R

where:

* $YARN LOCAL_LGOG DI Ris the space separated list of directories where YARN should
store temporary data. For example, / gri d/ hadoop/ yarn/ | ogs /gri d1/ hadoop/
yarn/l ogs /grid2/ hadoop/yarn/| ocal .

* $YARN_USERis the user owning the YARN services. For example, yar n.

* $HADOOP_CGROUP is a common group shared by services. For example, hadoop.

On all nodes, execute the following commands:

nkdir -p $HDFS_LOG DI R

chown -R $HDFS_USER: $HADOOP_GROUP $HDFS_LOG Dl R;

chnod -R 755 $HDFS LOG DI R

where:

* $HDFS_LOG DI Ris the directory for storing the HDFS logs.
This directory name is a combination of a directory and the $HDFS_USER.
For example, / var/ | og/ hadoop/ hdf s where hdf s is the $HDFS_USER.

» $HDFS_USERis the user owning the HDFS services. For example, hdf s.

* $HADOOP_GROUP is a common group shared by services. For example, hadoop.

nkdir -p $YARN LOG DI R
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chown - R $YARN USER $HADOOP_GROUP $YARN LOG DI R;
chnod -R 755 $YARN LOG DI R;

where:

* $YARN _LOG DI Ris the directory for storing the YARN logs.
This directory name is a combination of a directory and the $YARN_USER.
For example, / var/ | og/ hadoop/ yar n where yar n is the $YARN_USER.

* $YARN_USERis the user owning the YARN services. For example, yar n.

» $HADOOP_GROUP is a common group shared by services. For example, hadoop.

nkdir -p $HDFS_PID DI R

chown - R $HDFS_USER $HADOOP_GROUP $HDFS PI D DI R;

chmod -R 755 $HDFS PID DIR

where:

* $HDFS_PI D_DI Ris the directory for storing the HDFS process ID.
This directory name is a combination of a directory and the $HDFS_USER.
For example, / var / r un/ hadoop/ hdf s where hdf s is the $HDFS_USER.

* $HDFS_USERis the user owning the HDFS services. For example, hdf s.

» $HADOOP_GROUP is a common group shared by services. For example, hadoop.

nkdir -p $YARN PID DI R

chown - R $YARN USER $HADOOP_GROUP $YARN PI D DI R;

chnod -R 755 $YARN PID DI R;

where:

* $YARN_PI D_DI Ris the directory for storing the YARN process ID.
This directory name is a combination of a directory and the $YARN USER.
For example, / var/ r un/ hadoop/ yar n where yar n is the $YARN_USER.

* $YARN_USERis the user owning the YARN services. For example, yar n.

» $HADOOP_CGROUP is a common group shared by services. For example, hadoop.
nkdir -p $MAPRED LOG DI R;
chown - R $MAPRED USER: $HADOOP_GROUP $MAPRED LOG DI R;
chmod -R 755 $MAPRED LOG DI R;
where:
* SMAPRED LOG DI Ris the directory for storing the JobHistory Server logs.
This directory name is a combination of a directory and the $MAPREDs _USER.

For example, / var/ | og/ hadoop/ mapr ed where mapr ed is the $MAPRED USER.
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* $MAPRED USERis the user owning the MAPRED services. For example, mapr ed.
» $HADOCOP_CGROUP is a common group shared by services. For example, hadoop.

nkdir -p $MAPRED PI D DI R;
chown - R $MAPRED USER: $HADOOP_GROUP $MAPRED PI D DI R;

chnod -R 755 $MAPRED PID DI R;

where:

* SMAPRED PI D DI Ris the directory for storing the JobHistory Server process ID.
This directory name is a combination of a directory and the $SMAPREDs _USER.
For example, / var/ r un/ hadoop/ mapr ed where mapr ed is the $MAPRED USER.
* $SMAPRED USERis the user owning the MAPRED services. For example, mapr ed.

» $HADOOP_GROUP is a common group shared by services. For example, hadoop.
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This section describes how to set up and edit the deployment configuration files for HDFS
and MapReduce.

Use the following instructions to set up Hadoop configuration files:

1. We strongly suggest that you edit and source the bash script files included with the
companion files (downloaded in Download Companion Files).

Alternatively, you can also copy the contents to your ~/ . bash_profi |l e)to set up
these environment variables in your environment.

2. Extract the core Hadoop configuration files to a temporary directory.

The files are located in the conf i gurati on_fil es/ core_hadoop directory where
you decompressed the companion files.

3. Modify the configuration files.

In the temporary directory, locate the following files and modify the properties based on
your environment.

Search for TODOin the files for the properties to replace. See Define Environment
Parameters for more information.

a. Edit the cor e-si t e. xm and modify the following properties:

<property>
<nane>f s. def aul t FS</ nanme>
<val ue>hdf s: // $nanenode. f ul | . host nanme: 8020</ val ue>
<descri ption>Ent er your NanmeNode hostname</descri pti on>
</ property>

b. Edit the hdf s- si t e. xm and modify the following properties:

<pr operty>

<nane>df s. nanmenode. nane. di r </ name>

<val ue>/ gri d/ hadoop/ hdf s/ nn, / gri d1/ hadoop/ hdf s/ nn</ val ue>

<descri pti on>Conma separated |ist of paths. Use the |ist of directories

from $DFS_NAME_DI R

For exanpl e, /grid/hadoop/hdfs/nn,/gridl/hadoop/hdfs/nn.

</ descri pti on>
</ property>

<property>
<nane>df s. dat anode. dat a. di r </ nane>
<val ue>file:///grid/ hadoop/ hdfs/dn, file:///gridl/hadoop/hdfs/dn</val ue>

<descri pti on>Conma separated |ist of paths. Use the |list of directories
from $DFS_DATA DI R
For exanple, file:///grid/hadoop/hdfs/dn, file:///gridl/
hadoop/ hdf s/ dn. </ descri pti on>
</ property>
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<property>

<nane>df s. nanenode. htt p- addr ess</ name>

<val ue>$nanenode. f ul | . host nane: 50070</ val ue>

<descri ption>Ent er your NanmeNode hostname for http access. </description>
</ property>

<property>
<nane>df s. nanenode. secondary. ht t p- addr ess</ nane>
<val ue>$secondary. nanenode. f ul | . host nane: 50090</ val ue>
<descri pti on>Ent er your Secondary NaneNode host nane. </ descri pti on>
</ property>

<property>

<nane>df s. nanenode. checkpoi nt . di r </ nane>

<val ue>/ gri d/ hadoop/ hdf s/ snn, / gri d1/ hadoop/ hdf s/ snn, / gri d2/ hadoop/ hdf s/
snn</val ue>

<descri pti on>A comma separated |list of paths. Use the list of

directories from $FS_CHECKPO NT_DI R

For exanpl e, /grid/hadoop/hdfs/snn, sbr/gridl/hadoop/ hdfs/

snn, sbr/ gri d2/ hadoop/ hdf s/ snn </ descri pti on>

</ property>

2

The maximum value of the NameNode new generation size (-
XX: MaxnewSi ze ) should be 1/8 of the maximum heap size (- Xnx).
Ensure that you check the default setting for your environment.

To change the default value:
i. Editthe/ et c/ hadoop/ conf/ hadoop-env. sh file.

ii. Change the value of the - XX: MaxNewSi ze parameter to 1/8th the
value of the maximum heap size (- Xmx) parameter.

iii. We also recommend that you set the value of - XX: NewSi ze to the
same value as - XX: MaxNewSi ze.

c. Edittheyarn-site. xm and modify the following properties:

<property>

<nane>yar n. r esour cemanager . schedul er. cl ass</ nanme>

<val ue>or g. apache. hadoop. yarn. server. r esour cemanager . schedul er. capacity.
Capaci t ySchedul er </ val ue>

</ property>

<property>

<name>yar n. r esour cemanager . resour ce-t racker. addr ess</ nanme>

<val ue>$r esour cenanager . f ul | . host nane: 8025</ val ue>
<descri pti on>Ent er your ResourceManager hostnane. </ descri pti on>
</ property>

<property>
<nane>yar n. r esour cemanager . schedul er . addr ess</ name>
<val ue>$r esour cemanager . ful | . host nanme: 8030</ val ue>
<descri pti on>Ent er your ResourceManager hostnane. </ descri pti on>
</ property>
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