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Introduction
Would you like to split up a Sun server to deploy multiple Oracle environments, with each one isolated and behaving like a separate box?  This paper covers how to create virtualized Oracle servers utilizing Solaris Zones and make them completely portable, even to another data center.
The solution is accomplished with the Solaris OS, Oracle RDBMS, and Symantec (Veritas) Storage Foundation HA/DR.  The portable “Oracle zones” are storage and replication-method agnostic, and the database files are “wrapped” so they can even be transported to other *nix platforms for backup or migration purposes.

This is all made possible through integration of out-of-the-box features from the major vendors!
Objective 1: Learn how to create virtualized servers utilizing Solaris Zones and use them for Oracle.

Objective 2: Learn how to make the “Oracle zones” portable for HA and DR purposes.

Objective 3: Learn about real-world production implementations of this solution.
Solaris Zones and Containers

With the release of Solaris 10, Sun introduced Solaris Containers, a new OS virtualization methodology that allows one physical server to host multiple virtual servers: separate, isolated execution environments within a single instance of the OS kernel.
In a nutshell, zoning allows applications to be isolated from one another and resource management configuration enables a zone to become a container.  Here is how it works:
· When you install Solaris 10, the base install is the global zone.  It has access to all physical hardware and processes.

· You can then build non-global zones inside the global zone.  Non-global zones have access to the system through a virtual platform layer.
· You can then restrict resources (such as CPU) to the non-global zone to make the zone a container.  A container is the only type of software partition recognized by Oracle as the equivalent to a hardware partition for licensing purposes.
Build a Virtual Solaris Server
Planning a basic Virtual Environment

Let’s take a look at each necessary component.  There are many decision points depending on what you are trying to achieve, how you manage your systems, and cost.
Server ( Solaris

This is your choice, if you are lucky.  Any SPARC or X86 that can run Solaris 10 will do.  You can even run a Solaris 10 virtual machine on MSWindows or Linux.
Whole Root or Sparse Root Zones

You get to choose the type (whole or sparse) when building non-global zones.  Whole root zones get their own copies of OS files, while sparse root zones share some directories (like /usr and /lib) with the global zone.  Sparse root zones are a bit more efficient with memory and save some disk space, but we use whole root zones for the maximum configuration flexibility with our portable Oracle environments.
Storage

Any storage will do.  You can use local disk unless you are going to make the zones portable for high availability and/or disaster recovery purposes.  In that case you will want separate LUNs for the zone root, the Oracle binaries, the Oracle database, and possibly the Flashback Recovery Area.  Sizes depend on what you want to build.  For the zone root, you will want a minimum of 5GB for each whole root zone (we do not recommend sparse root zones for Oracle environments).  You may want more depending on what extras you install.
Network
You need one virtual IP address (VIP) for each non-global zone, or virtual server, per cluster.  The VIP will move with the zone across the cluster.
Building a Virtual Environment

The starting point for our purposes here is a physical server with Solaris 10 installed, and the more up-to-date the better.  Your IP addresses and separate filesystem mounts should available.
Configure Resource Pools
If you wanted to manage the resources on your physical system to restrict their use by non-global zones, and thus create containers, you would configure resource pools.  See Reference #6 for an excellent example on how to manage resource usage (CPU) from both the global and non-global zone perspectives.  If you do not configure resource pools, each zone will get the default resource pool (access to all CPU).
Configure a Non-global Zone

You use zonecfg to configure the zone.
# zonecfg -z orazone1
orazone1: No such zone configured

Use 'create' to begin configuring a new zone.

zonecfg:orazone1> create -b

zonecfg:orazone1> set zonepath=/export/zones/orazone1/root

zonecfg:orazone1> set autoboot=true

zonecfg:orazone1> add net

zonecfg:orazone1:net> set address=192.168.100.182

zonecfg:orazone1:net> set physical=bge0

zonecfg:orazone1:net> end

zonecfg:orazone1> add fs

zonecfg:orazone1:fs> set dir=/archive1

zonecfg:orazone1:fs> set special=/export/zones/orazone1/archive1

zonecfg:orazone1:fs> set type=lofs

zonecfg:orazone1:fs> end

zonecfg:orazone1> add fs

zonecfg:orazone1:fs> set dir=/backup1

zonecfg:orazone1:fs> set special=/export/zones/orazone1/backup1

zonecfg:orazone1:fs> set type=lofs

zonecfg:orazone1:fs> end

zonecfg:orazone1> add fs

zonecfg:orazone1:fs> set dir=/oradata1

zonecfg:orazone1:fs> set special=/export/zones/orazone1/oradata1

zonecfg:orazone1:fs> set type=lofs

zonecfg:orazone1:fs> end

zonecfg:orazone1> add fs

zonecfg:orazone1:fs> set dir=/oracle

zonecfg:orazone1:fs> set special=/export/zones/orazone1/oracle

zonecfg:orazone1:fs> set type=lofs

zonecfg:orazone1:fs> end

zonecfg:orazone1> verify

zonecfg:orazone1> commit

zonecfg:orazone1> exit
I gave the zone a unique name (orazone1), set the zone root path, set the virtual network interface, and set several directories as loopback filesystems (type=lofs) to the global zone.  Adding option b to the create command specifies the blank template, and thus makes this a whole root build.  Otherwise, zonecfg will use the default template, which makes a sparse root build.  Take a look at the files in /etc/zones to see the differences.  This directory contains all the non-global zone configuration spec files like the one we just created.
# zonecfg -z orazone1 info  (See Listing 1 for output)

# more /etc/zones/orazone1.xml  (See Listing 2 for output)
Here is the command if you need to remove the configuration:
# zonecfg -z orazone1 delete
Install the Zone

# zoneadm -z orazone1 install
Preparing to install zone <orazone1>.

Creating list of files to copy from the global zone.

Copying <140913> files to the zone.

Initializing zone product registry.

Determining zone package initialization order.

Preparing to initialize <1218> packages on the zone.

Initialized <1218> packages on zone.                                 

Zone <orazone1> is initialized.

Installation of <13> packages was skipped.

The file </export/zones/orazone1/root/root/var/sadm/system/logs/install_log> contains a log of the zone installation.
# zoneadm -z orazone1 list –v
  ID NAME             STATUS     PATH                           BRAND    IP    

   - orazone1         installed  /export/zones/orazone1/root    native   shared
Boot the Zone and Log in
# zoneadm -z orazone1 boot
# zoneadm -z orazone1 list –v
  ID NAME             STATUS     PATH                           BRAND    IP    

   2 orazone1         running    /export/zones/orazone1/root    native   shared
After booting for the first time, you must configure the system in the zone’s console:
# zlogin -C orazone1
[Connected to zone 'orazone1' console] 

Select a Language

  0. English

  1. es

  2. fr

Please make a choice (0 - 2), or press h or ? for help: 0

Select a Locale

  0. English (C - 7-bit ASCII)

  1. Canada (English) (UTF-8)

  2. Canada-English (ISO8859-1)

  3. U.S.A. (UTF-8)

  4. U.S.A. (en_US.ISO8859-1)

  5. U.S.A. (en_US.ISO8859-15)

  6. Go Back to Previous Screen

Please make a choice (0 - 6), or press h or ? for help: 0

What type of terminal are you using?

 1) ANSI Standard CRT

 2) DEC VT52

 3) DEC VT100

 4) Heathkit 19

 5) Lear Siegler ADM31

 6) PC Console

 7) Sun Command Tool

 8) Sun Workstation

 9) Televideo 910

 10) Televideo 925

 11) Wyse Model 50

 12) X Terminal Emulator (xterms)

 13) CDE Terminal Emulator (dtterm)

 14) Other

Type the number of your choice and press Return: 3

Creating new rsa public/private host key pair

Creating new dsa public/private host key pair

Configuring network interface addresses: bge0.
(See Listing 3 for the configuration screenshots.)
System identification is completed.

rebooting system due to change(s) in /etc/default/init

[NOTICE: Zone rebooting]

SunOS Release 5.10 Version Generic_137111-06 64-bit

Copyright 1983-2008 Sun Microsystems, Inc.  All rights reserved.

Use is subject to license terms.

Hostname: orazone1

orazone1 console login:
At this point you can log in as root with the password you specified during configuration.  To exit the zone console, type the two characters “~.” in succession.
Administer the Zone
If you are not logged in, use zlogin from the global zone prompt:
Global # zlogin orazone1
You are now the root user for this virtual server, separate from the global zone root user and any other non-global zone root users.  If you are the Oracle DBA and this is your sandbox, then you can be the system admin as well without affecting any other zones (though the global admin should limit your CPU consumption if necessary).  Take a look at your directories and set up users, groups, permissions, etc.  In this case, all the loopback directories specified in the zone configuration are available off of the root directory:
root@orazone1 # ls -l

total 1006

drwxr-xr-x   2 root     root         512 Mar  8 13:16 archive1

drwxr-xr-x   2 root     root         512 Mar  8 13:16 backup1

lrwxrwxrwx   1 root     root           9 Mar  8 13:17 bin -> ./usr/bin

drwxr-xr-x  12 root     root        1024 Mar  8 15:43 dev

drwxr-xr-x  78 root     sys         4096 Mar  8 15:45 etc

drwxr-xr-x   2 root     sys          512 Mar  7 20:26 export

dr-xr-xr-x   1 root     root           1 Mar  8 15:44 home

drwxr-xr-x   7 root     bin         5632 Sep 29 17:09 lib

drwxr-xr-x   2 root     sys          512 Sep 29 14:16 mnt

dr-xr-xr-x   1 root     root           1 Mar  8 15:44 net

drwxr-xr-x  19 root     sys          512 Dec 21 19:09 opt

drwxr-xr-x   2 root     root         512 Mar  8 13:16 oracle

drwxr-xr-x   2 root     root         512 Mar  8 13:16 oradata1

drwxr-xr-x  40 root     sys         1536 Sep 29 14:37 platform

dr-xr-xr-x 156 root     root      480032 Mar  8 17:29 proc

drwxr-xr-x   2 root     sys         1024 Oct 12 14:10 sbin

drwxr-xr-x   4 root     root         512 Sep 29 14:16 system

drwxrwxrwt   6 root     sys          397 Mar  8 15:45 tmp

drwxr-xr-x  40 root     sys         1024 Mar  8 13:31 usr

drwxr-xr-x  45 root     sys         1024 Mar  8 15:44 var
For a more in depth look at Solaris Container creation for Oracle, see Reference #7.
Install Oracle

Install Oracle as normal.
Portable “Oracle zone”

It is possible to build Oracle (or another application) in a virtualized Solaris server and move the “Oracle Zone” completely to another physical server and back.  To take it a step further, you can use Symantec Storage Foundation HA/DR to move the Oracle zone between multiple servers in an HA and/or DR fail-over configuration.  The integration of the technologies allows you to build a pre-configured, automated, and very flexible HA/DR solution while consolidating Oracle databases among fewer physical servers.
Build a Portable Oracle Zone

Here is an outline of the tasks required to build portable zones.  It is beyond the scope of this presentation to go into details, but I wanted to give you an idea of the pieces.  The starting point is again a physical system with Solaris 10 installed, plus Storage Foundation HA/DR in this case.
· Obtain Storage, IPs
· Create Disk Groups, Volumes, Filesystems, Mounts

· Install New Zone

· Create Service Groups

· Install Oracle Database

· Configure Listener Agent

· Configure Oracle Agent

· Configure ODM

· Perform Oracle Failover (local)

· Configure Global Service Groups

· Configure Replication Method

· Configure Replication Agent

· Perform Oracle Failover (remote)

· Verify the Remote Configuration

· Test All Controlled Failovers

· Perform Security Lockdown

· Perform Outage Testing
Move the Oracle Zone Manually
Before you automate anything with a clustering tool, you have to be able to do it all manually.  This section outlines the steps (an example) to manually move a zone.
Switch a Running Oracle Zone to Another Physical Server (Controlled Failover)

Bring the Running Zone Down on Server One
· Database
SQL> shutdown immediate;

· Listener

LSNRCTL> stop ORAZONE1_LISTENER
· Zone
Global # zlogin orazone1 shutdown -i 0
· Mounts

Global # umount /export/zones/orazone1/archive1

Global # umount /export/zones/orazone1/backup1

Global # umount /export/zones/orazone1/oracle

Global # umount /export/zones/orazone1/oradata1

Global # umount /export/zones/orazone1/root
· Volumes
Global # vxvol -g zrootdg stopall

Global # vxvol -g oradg stopall
· Disk group
Global # vxdg deport zrootdg
Global # vxdg deport oradg
Bring the Zone Up on Server Two

Disk group

Global # vxdg import zrootdg
Global # vxdg import oradg
Volumes

Global # vxvol -g zrootdg startall

Global # vxvol -g oradg startall
Mounts

Global # mount –F vxfs /dev/vx/dsk/oradg/orazone1-archive1-vol /export/zones/orazone1/archive1

Global # mount –F vxfs /dev/vx/dsk/oradg/orazone1-backup1-vol /export/zones/orazone1/backup1

Global # mount –F vxfs /dev/vx/dsk/oradg/orazone1-oracle-vol /export/zones/orazone1/oracle

Global # mount –F vxfs /dev/vx/dsk/oradg/orazone1-oradata1-vol /export/zones/orazone1/oradata1

Global # mount –F vxfs /dev/vx/dsk/zrootdg/orazone1-root-vol /export/zones/orazone1/root
Zone

Global # zoneadm -z orazone1 attach

Global # zoneadm -z orazone1 boot
Listener

LSNRCTL> start ORAZONE1_LISTENER

Database

SQL> startup

Switching to Another Site
To switch between sites, you have additional steps to stop the replication on site one and start the replication in the reverse direction on site two.  These vary depending on the replication method.
Control the Oracle Zone with VCS

You can use VCS to automate all of the steps (outlined in the previous section) to move a zone from one physical server to another.  In a nutshell, VCS uses Service Groups (SGs) to bundle all of an application’s components and dependencies so that they can be switched or failed over together as a unit to other servers.  The Service Groups contain an Agent for each component which does three things: start, stop, and monitor the resource.  Each agent is configured with the information it needs to perform these actions on behalf of the administrator.  For example, Figure 1 shows the basic attributes for the Oracle database agent:
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Next we have a graphical view of the resources in this particular service group (Figure 2).  The dependencies work from the bottom up, with each resource dependent on those below it when they are linked.  Therefore, starting from the bottom, the disk groups need to come up before the volumes, the volumes before the mounts, and so on up to the database in this case.
In a production environment, essential resources are set to critical.  In the event that one of the resources fails, VCS will take corrective action depending on how the administrator has configured the cluster and components.
Notice also that there are two systems in this cluster, SUNSYS1 and SUNSYS2, and that the service group is up on SUNSYS1 (denoted by the blue color of the icons).  SUNSYS2 would show grayed out icons.
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Figure 3 is a screenshot showing how easy it is to do a controlled failover, or switch.  From the GUI, it is a simple menu selection followed by a confirmation.  You can pick a specific system, or if you have many systems, then you can choose to send it to any available system.  On the command line, it is one simple command:
Global # hagrp -switch orazone1_SG -to SUNSYS2 -localclus

Figure 4 shows the switchover in action, with the Oracle database already down and grayed out and the Oracle listener on its way.
Once all the resources are down on the first server, they will come up in reverse order on the target server.  The result will look identical to Figure 2, except SUNSYS2 will be highlighted.
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Real-world Implementation
Serverware has implemented “portable zone” HA/DR solutions for many of our customers.  Below is a concept drawing of the architecture done recently for a large commercial company in Upstate New York:
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There are three clustered systems on one site and two clustered systems on another.  Both sites serve as Primary and Secondary, depending on where a particular application is resident on any given day.  All servers are utilized and are capable of hosting any of the many zones that exist across the global cluster.  In Figure5 above, two Oracle zones are shown that are independent of each other and can be live on any one of the servers at any given time (in reality, there are many more portable zones configured – see Figure 6 below).  The data replication is bi-directional and is a mix of Oracle Data Guard and Veritas Volume Replicator.  The zone architecture allows Production and Staging environments to co-exist, sharing hardware and software resources.
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Summary

Sun Solaris zoning technology provides a great way to virtualize an Oracle implementation on Solaris.  DBAs can take advantage of such configurations to condense existing databases on servers that are underutilized or add in new database environments quickly and safely without procuring new servers.  When integrated with Symantec Storage Foundation and a replication method, the “Oracle Zones” can be made portable within a cluster for HA purposes and across clusters for DR purposes.
Tips

· Keep the zone root, Oracle binaries, and Oracle data on the SAN.
· Be wary of using ASM for Oracle implementations in zones.  It can be done, but right now it is a bit of a kludge.
· Set autoboot=false for zones if they are under VCS control.

To prevent creating potential problems in the global zone:

· Create a separate filesystem for each zone root.
· Avoid using block/raw devices for implementations in non-global zones.

For greater isolation of environments:
· Keep the zone root, Oracle binaries, and Oracle data on separate filesystems and mounts.

· Install Oracle inside each non-global zone rather than sharing binaries from the global zone.
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Acronyms
· ASM – Oracle Automatic Storage Manager

· DR – Disaster recovery

· HA – High availability

· LUN – Logical unit number (refers to units of storage available to your system)
· ODM – Oracle Disk Manager

· OS – Operating system

· RDBMS – Relational database management system

· SAN – Storage area network

· SF – Symantec Storage Foundation

· SG – Service Group

· VCS – Symantec Veritas Cluster Manager

· VIP – Virtual IP address

Appendix

Listing 1
# zonecfg -z orazone1 info

zonename: orazone1

zonepath: /export/zones/orazone1/root

brand: native

autoboot: true

bootargs: 

pool: 

limitpriv: 

scheduling-class: 

ip-type: shared

fs:

        dir: /archive1

        special: /export/zones/orazone1/archive1

        raw not specified

        type: lofs

        options: []

fs:

        dir: /backup1

        special: /export/zones/orazone1/backup1

        raw not specified

        type: lofs

        options: []

fs:

        dir: /oradata1

        special: /export/zones/orazone1/oradata1

        raw not specified

        type: lofs

        options: []

fs:

        dir: /oracle

        special: /export/zones/orazone1/oracle

        raw not specified

        type: lofs

        options: []

net:

        address: 192.168.100.182

        physical: bge0
Listing 2
# more /etc/zones/orazone1.xml

<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE zone PUBLIC "-//Sun Microsystems Inc//DTD Zones//EN" "file:///usr/share/lib/xml/dtd/zonecfg.dtd.1">

<!--

    DO NOT EDIT THIS FILE.  Use zonecfg(1M) instead.

-->

<zone name="orazone1" zonepath="/export/zones/orazone1/root" autoboot="true">

  <network address="192.168.100.182" physical="bge0"/>

  <filesystem special="/export/zones/orazone1/archive1" directory="/archive1" type="lofs"/>

  <filesystem special="/export/zones/orazone1/backup1" directory="/backup1" type="lofs"/>

  <filesystem special="/export/zones/orazone1/oradata1" directory="/oradata1" type="lofs"/>

  <filesystem special="/export/zones/orazone1/oracle" directory="/oracle" type="lofs"/>

</zone>
Listing 3
- Host Name for bge0:3 ---------------------------------------------------------

  Enter the host name which identifies this system on the network.  The name

  must be unique within your domain; creating a duplicate host name will cause

  problems on the network after you install Solaris.

  A host name must have at least one character; it can contain letters,

  digits, and minus signs (-).

    Host name for bge0:3 orazone1

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Confirm Information for bge0:3 -----------------------------------------------

  > Confirm the following information.  If it is correct, press F2;

    to change any information, press F4.

    Host name: orazone1

--------------------------------------------------------------------------------

    F2_Continue    F4_Change    F6_Help

- Configure Security Policy: ---------------------------------------------------

  Specify Yes if the system will use the Kerberos security mechanism.

  Specify No if this system will use standard UNIX security.

      Configure Kerberos Security

      ---------------------------

      [ ] Yes

      [X] No

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Confirm Information ----------------------------------------------------------

  > Confirm the following information.  If it is correct, press F2;

    to change any information, press F4.

    Configure Kerberos Security: No

--------------------------------------------------------------------------------

    F2_Continue    F4_Change    F6_Help

- Name Service -----------------------------------------------------------------

  On this screen you must provide name service information.  Select the name

  service that will be used by this system, or None if your system will either

  not use a name service at all, or if it will use a name service not listed

  here.

  > To make a selection, use the arrow keys to highlight the option

    and press Return to mark it [X].

      Name service

      ------------

      [ ] NIS+

      [ ] NIS

      [X] DNS

      [ ] LDAP

      [ ] None

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Domain Name ------------------------------------------------------------------

  On this screen you must specify the domain where this system resides.  Make

  sure you enter the name correctly including capitalization and punctuation.

    Domain name: skoobydoo.com
--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- DNS Server Addresses ---------------------------------------------------------

  On this screen you must enter the IP address of your DNS server(s).  You

  must enter at least one address.  IP addresses must contain four sets of

  numbers separated by periods (for example 129.200.9.1).

    Server's IP address: 192.168.200.222
    Server's IP address: 192.168.200.111
    Server's IP address: 
--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- DNS Search List --------------------------------------------------------------

  On this screen you can enter a list of domains that will be searched when a

  DNS query is made.  If you do not enter any domains, DNS will only search

  the DNS domain chosen for this system.  The domains entered, when

  concatenated, may not be longer than 250 characters.

    Search domain: skoobydoo.com
    Search domain:

    Search domain:

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Confirm Information ----------------------------------------------------------

  > Confirm the following information.  If it is correct, press F2;

    to change any information, press F4.

          Name service: DNS

           Domain name: skoobydoo.com
    Server address(es): 192.168.200.222
                        192.168.200.111
      Search domain(s): skoobydoo.com

--------------------------------------------------------------------------------

    F2_Continue    F4_Change    F6_Help

- NFSv4 Domain Name ------------------------------------------------------------

  NFS version 4 uses a domain name that is automatically derived from the

  system's naming services. The derived domain name is sufficient for most

  configurations. In a few cases, mounts that cross domain boundaries might

  cause files to appear to be owned by "nobody" due to the lack of a common

  domain name.

  The current NFSv4 default domain is: ""

      NFSv4 Domain Configuration

      ----------------------------------------------

      [X] Use the NFSv4 domain derived by the system

      [ ] Specify a different NFSv4 domain

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Confirm Information for NFSv4 Domain -----------------------------------------

  > Confirm the following information.  If it is correct, press F2;

    to change any information, press F4.

    NFSv4 Domain Name:  << Value to be derived dynamically >>

--------------------------------------------------------------------------------

    F2_Continue    F4_Change    F6_Help

- Time Zone --------------------------------------------------------------------

  On this screen you must specify your default time zone.  You can specify a

  time zone in three ways:  select one of the continents or oceans from the

  list, select other - offset from GMT, or other - specify time zone file.

  > To make a selection, use the arrow keys to highlight the option and

    press Return to mark it [X].

      Continents and Oceans

      ----------------------------------

  -   [ ] Africa

  x   [X] Americas

  x   [ ] Antarctica

  x   [ ] Arctic Ocean

  x   [ ] Asia

  x   [ ] Atlantic Ocean

  x   [ ] Australia

  x   [ ] Europe

  v   [ ] Indian Ocean

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Country or Region ------------------------------------------------------------

  > To make a selection, use the arrow keys to highlight the option and

    press Return to mark it [X].

      Countries and Regions

      ---------------------------

  -   [X] United States

  x   [ ] Anguilla

  x   [ ] Antigua & Barbuda

  x   [ ] Argentina

  x   [ ] Aruba

  x   [ ] Bahamas

  x   [ ] Barbados

  x   [ ] Belize

  x   [ ] Bolivia

  x   [ ] Brazil

  x   [ ] Canada

  x   [ ] Cayman Islands

  v   [ ] Chile

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Time Zone --------------------------------------------------------------------

  > To make a selection, use the arrow keys to highlight the option and

    press Return to mark it [X].

      Time zones

      --------------------------------------------------------------------------

  -   [X] Eastern Time

  x   [ ] Eastern Time - Michigan - most locations

  x   [ ] Eastern Time - Kentucky - Louisville area

  x   [ ] Eastern Time - Kentucky - Wayne County

  x   [ ] Eastern Time - Indiana - most locations

  x   [ ] Eastern Time - Indiana - Daviess, Dubois, Knox & Martin Counties

  x   [ ] Eastern Time - Indiana - Starke County

  x   [ ] Eastern Time - Indiana - Pulaski County

  x   [ ] Eastern Time - Indiana - Crawford County

  x   [ ] Eastern Time - Indiana - Switzerland County

  x   [ ] Central Time

  x   [ ] Central Time - Indiana - Perry County

  v   [ ] Central Time - Indiana - Pike County

--------------------------------------------------------------------------------

    F2_Continue    F6_Help

- Confirm Information ----------------------------------------------------------

  > Confirm the following information.  If it is correct, press F2;

    to change any information, press F4.

    Time zone: Eastern Time

               (US/Eastern)

--------------------------------------------------------------------------------

    F2_Continue    F4_Change    F6_Help

- Root Password ----------------------------------------------------------------

  Please enter the root password for this system.

  The root password may contain alphanumeric and special characters.  For

  security, the password will not be displayed on the screen as you type it.

  > If you do not want a root password, leave both entries blank.

    Root password:  ******* 

    Root password:  ******* 

--------------------------------------------------------------------------------

    F2_Continue    F6_Help
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