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About This Book

This book is the updated version of the IBM Cluster Systems Management for Linux Remote Control
HOWTO (SA22-7856-00) that was last published in June, 2001. This book describes IBM Cluster Systems
Management for Linux (CSM) remote control, and the administrative tasks that can be accomplished with
greater ease and efficiency by using CSM remote control functions.

Who Should Use This Book

This book is intended for system administrators who want to use IBM Cluster Systems Management for
Linux. The system administrator should have experience in UNIX® administration and networked systems.

How to Use This Book

This book contains information that describes the IBM Cluster Systems Management for Linux Remote
Control functions. It is divided into three chapters:

1. Chapter one contains an overview of IBM Cluster Systems Management for Linux Remote Control.
2. Chapter two contains information on the Remote Power function.
3. Chapter three contains information on the Remote Console function.

Highlighting

The following highlighting conventions are used in this book:

Typographic Usage

Bold Identifies commands, subroutines, keywords, files, structures, directories, and other items whose

names are predefined by the system. Also identifies graphical objects such as buttons, labels,
and icons that the user selects

Italic Identifies parameters whose actual names or values are to be supplied by the user.

monospace Identifies examples of specific data values, examples of text similar to what you might see
displayed, examples of portions of program code similar to what you might write as a
programmer, messages from the system, or information you should actually type.

ISO 9000

ISO 9000 registered quality systems were used in the development and manufacturing of this product.

Related Information

See the following references for information related to IBM Cluster Systems Management for Linux
Remote Control:

Table 1.
Web Site URL Resources
IBM CSM for Linux http://www.ibm.com/servers/eserver « CSM Publications
High-performance Cluster [clusters/software/csm.html
Management CSMFAQ
¢ Firmware updates
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Table 1. (continued)

Web Site URL Resources

IBM CSM for Linux Remote | http://www.ibm.com/servers/eserver - IBM Remote Supervisor Adapter User's
Control Guide and [clusters/library/csmremot.html Guide

Reference

* IBM Universal Manageability (UM)
Services

» Conserver open source software

* Linux Documentation Project

For information on using serial devices, see these Linux HOWTO documents, located at /usr/doc/HOWTO
or on the Linux Documentation Project Web site (http://metalab.unc.edu/mdw/index.html):

» Seria-HOWTO
» Serial-Programming-HOWTO
* Modem-HOWTO

How to Obtain Publications

The IBM Cluster Systems Management for Linux publications are available as HTML and PDF files on the
CD-ROM in the /doc directory or on the installed system in the /opt/csm/doc directory. The README is
available on the CD-ROM in the root directory (/). The file names are as follows:

« UBM Cluster Systems Management for Linux Administration Guide, am7LXadm.pdf
« UBM Cluster Systems Management for Linux Planning and Installation Guidé, am7LXstp.pdf
* IBM Cluster Systems Management for Linux Remote Control Guide and Reference, am7LXrem.pdf

« UBM Cluster Systems Management for Linux Technical Referencd, am7LXcmd.pdf

Publications for IBM Cluster Systems Management for Linux were also available at the time of this release
at http://www.ibm.com/servers/eserver/clusters/software/csm.html.

How to Reach Us by E-Mail

If you would like to contact us by e-mail, send your comments to cluster@us.ibm.com.
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Chapter 1. Cluster Systems Management Remote Control
Overview

IBM Cluster Systems Management for Linux (CSM) Remote Control software allows a system
administrator to control nodes in a Linux cluster from a remote location. This essentially frees the CSM
cluster from any restrictions associated with geographic node location. The two main functions for CSM
Remote Control are the remote power and remote console commands. The rpower command allows an
administrator to query, power on, power off, and reset remote nodes. The rconsole command allows an
administrator to open a console for a remote node. The CSM administrator runs the rpower and rconsole
commands from a control node called the management server. See the man pages or the [BM Clustel

[Systems Management for | inux Technical Reference for detailed command usage information.

Hardware Configuration

CSM Remote Control cluster software is dependent upon the hardware configuration. For IBM Netfinity®
and xSeries™ clusters, CSM hardware control point and internal service processor database attribute
values must match the Remote Supervisor adapter (RSA) host names and Internal Service Processor
(ISP) text IDs, respectively. This will ensure that the remote control software understands the physical
connections and can properly control the target nodes.

The remote power command, rpower , is dependent on the physical cabling of the Remote Supervisor
adapters and when applicable, the ISPs they control. It is also dependent on the adapter host names and
the ISP Text IDs. The remote console command, rconsole is dependent on the cabling of the remote
console server and the cabling description in the CSM database. These details will be explained in the
remote power and remote console sections to help you understand the interdependencies between the
hardware and software. With the correct definitions, the rpower and rconsole commands will target the
intended node or node group. (You can control hardware other than the supported IBM hardware by
writing custom power and console methods, which is discussed in later sections.)

CSM for Linux is an integral part of the IBM @server Cluster 1300 platform for deploying Linux
applications requiring a cluster. The IBM @server Cluster 1300 includes the following hardware:

» xSeries 330 and 342 nodes

* Remote Supervisor adapters (RSAS)
* Ethernet PCI adapters

* Equinox Serial Providers (ESPSs).

Networking Configuration

For security reasons, the networking configuration must separate the remote control functions rpower and
rconsole from other clusters functions. An efficient way to do this is to create a virtual LAN (VLAN) for the
remote control functions, which is separate and distinct from the more general purpose VLAN connecting
the cluster’'s nodes. Optionally, the cluster VLAN can be isolated from the larger network. See the following
sections for more details.

Management VLAN

The management VLAN connects the management server to the cluster’s terminal server(s) and to the
Remote Supervisor adapter(s) installed in some or all of the nodes. Since this is intended to be an isolated
network, traffic flows without encryption using clear text authentication. Access to the rpower and

rconsole commands is limited to root user on the management server. All other nodes have no access to
the Management VLAN.

© Copyright IBM Corp. 2001 1



Cluster VLAN

A cluster VLAN subdivides the Ethernet switch so each node can use the cluster VLAN for Network 1/0O
(NFS, tftp, ftp) and job control traffic.

Public VLAN

Each node connects to a public VLAN to allow authorized access to the nodes in the cluster. You may
choose to combine the cluster VLAN and public VLAN.

Hardware and Networking Configuration Diagrams

The following diagram (Figure 1) shows the hardware and networking configuration required for using CSM
remote control with IBM xSeries 330 nodes. (Figure 3 shows the configuration for IBM xSeries 342 nodes.)
See L i 2 for example node attribute definitions corresponding to Figure 1.

In Figure 1, the Management Server connects to the Management VLAN and the Cluster VLAN through
Ethernet adapters. The terminal server, an Equinox Serial Provider (ESP) in this example, connects to the
Management VLAN through its Ethernet adapter, and to the cluster nodes through their serial (COM) ports
as shown. (An ESP-16 can connect up to 16 nodes. Other terminal servers may have different capacities.)
The nodes must be connected to the Cluster VLAN through their Ethernet adapters, and directly or
indirectly to an IBM Netfinity Remote Supervisor adapter (RSA). The Management VLAN connects to the
RSA in select nodes. (One RSA is required for every 10 nodes.) The RSAs connect to their own node’s
ISP port, and up to 9 more node ISP ports are daisy-chained from there. Configuration for a Public VLAN
is optional and can be defined by the system administrator.

Note: Figures 1-4 assume an installation where ethO is defined as the first Ethernet adapter in the

system. IBM suggests using this type of installation, which can be achieved by connecting the ethO
adapter directly to the Cluster VLAN.
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Chapter 1. Cluster Systems Management Remote Control Overview

3



The following diagram (Figure 2) shows the relationship between the CSM node database attributes and
the actual (internal) hardware names used in Figure 1. For remote power and remote console to work as
expected, this matching of database attribute names to the internal hardware values must be correct for all
RSAs, ISPs, and ESPs in the cluster.
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Database Attribute Names

lsnode -Al clsn02

Hostname
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Figure 2. CSM Remote Control Database Attributes for IBM xSeries 330 Nodes
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The following diagram (Figure 3) shows the hardware and networking configuration required for using CSM
remote control with IBM xSeries 342 nodes. This diagram shows two ways of cabling the RSAs. They can
each have their own connection to the Management VLAN (mgtn03.pok.ibm.com — mgtn12.pok.ibm.com),
or a number of them can be daisy-chained from one RSA connected to the Management VLAN
(mgtn13.pok.ibm.com). See Figure 4 for a more detailed view of a few nodes from Figure 3.
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Figure 3. CSM Remote Control Hardware and Networking Configuration for IBM xSeries 342 Nodes
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The following diagram (Figure 4) is a more detailed view of a few nodes from Figure 3. The diagram
shows the relationship between the CSM node database attributes and the actual (internal) hardware
names used in Figure 3. For remote power and remote console to work as expected, this matching of

database attribute values to the internal hardware names must be correct for all RSAs and ESPs in the
cluster.
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Database Attribute Names
lsnode -Al clsnlé
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Figure 4. CSM Remote Control Database Attributes for IBM xSeries 342 Nodes

(host name)

lsnode

Hostname

ConsoleServerNumber =

Database Attribute Names
-Al clsnll

clsnll.ppd.pok.ibm.com

HWControlPoint = mgtnl3.ppd.pok.ibm.com
SvcProcName = node0l

ConsoleServerName = mgtn02.ppd.pok.ibm.com
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Node Attributes Table

For planning purposes, it is helpful to fill out a table describing all of the nodes’ attributes. In the following
example, the cluster has 20 nodes. The attributes correspond to the hardware and networking

configuration shown in [Eigure 1 on page 3. The following page contains a blank template you can fill out.

Note: The console port number (ConsolePortNum) is the physical port that the node’s serial port is
connected to in the console server hardware.

Chapter 1. Cluster Systems Management Remote Control Overview 9



1e1syon Auuiau I dsa Z wod wqiyod-gouibw oTopou Auuipau woo wqiodyoulbw wod wqiyod-ozus|o
ue1syon Auuiau 4 dsa 2 wod wqiod-gouibw 609pou Auumsu wod wqiodyoulbw wod wqryod gTus|o
1e1syon Auuipau T dsa Z wod wqiyod-gouibw g80apou Auuipau woo wqiodyoulbw woo wqiyod-gTus|o
ue1syon Auuiau 0 dsa Z wod wqiod-gouibw J09pou Auupau woo wqiodyoulbw wod wqiod 2 Tus|o
1e1SHIn Auipau Il dsa T wod wqiyod-zouibw 909pou Auuipau woo wqiodyoulbw woo wqiyod-gTus|o
Ajuowso Auuiau ] dsa T wod wqiod-zouibw Gooapou Auupau woo wqiodyoulbw wod wqiyod-gTus|o
Auowso Auupau p dsa T wod wqiod-zouibw 0apou Auuipau woo wqiodyoulbw wo2 wqiyodyTuso
Ajuowso Auuiau ) dsa T wod wqiod-zouibw cooapou Auupau woo wqiodyoulbw wod wqryod eTus|o
Ajuowisa FSTVIETD q dsa 1 wo? wqiod-zouibw Z09@pou Aiumau wod'wqiod-ouibw wo wqiyod-zTus|o
Ajuowso Auuiau e dsa T wod wqiod-zouibw TO9pou Auupau woo wqiod-youlbw woo wgiod TTuso
ueIsyon Aiuipau 6 dsa T woo wqrod-zouibw oTepou Aiuipsu wod wqlod-gouibw wod wqlod-QTus|d
ue1syon Auuiau el dsa T wod wqiod-zoubw 609pou Auuipau woo wqiod-gouibw wod wqiyod eous|o
UeISHO Aupau A dsa T woo wqiod-zouibw g80apou Auuipau woo waqiod gouibw woo wqiyod gous|o
ue1syoNy Auuiau 9 dsa T wod wqiod-zoulbw J09pou Auuipau woo wqiod-gouibw wod wqiyod-Zous|o
He1syon Aiuisu S dsa T wod wqiod-zouibw 909pou Auuinsu woo wqrod-gouibw wod wqiod-gous|o
Ajuowiso Auuiau % dsa T wod wqiod-zoubw Goapou Auuipau woo wqiod-gouibw wod wqiyod-gous|o
Aluowso Auuipau e dsa T wod wqiod-zouibw 0apou Auuimsu woo wqrod-gouibw wod wqiodyous|o
Ajuowiso Auuiau Z dsa T wod wqiyod-zoubw cooapou Auuipau woo wqiod-gouibw woo wqiyod-gous|o
Ajuowso Auuipau T dsa T wod wqiod-zouibw Z209pou Auumsu woo wqiod-gouibw wod wqiod-zous|o
Aluowiso Auuiau 0 dsa T wod wqiod-zoubw TO9pou Auuipau woo wqiod-gouibw wod wqryod Tous|o
poylewjeisul | 8dALMH | WNNMOd |poyIsn | JoquinN |  SWBNISAI8S8|oSU0D aweN20.d poyien JUI0d|0NUODMH aweujsoH
8josuo) |ajosuoD| J1oAI8S INS Jamod
8josuoD

ajduwrex3 :ajqeL SaIngLiy SpON ‘7 |qel

10 csM Remote Control Guide and Reference



pouyrawjeIsul

adfIMH

wnNHod
9/0Suo0D

pouiap
ajosuoD

Jaquiny
18AI8S
8/0SU0D

oWeN.IoNI9Sa[0SU0D

aweN20.d
NS

pouian
Jamod

iod|03uooOMH

oweujsoH

areldway :a|qeL SaINqLIY SPON € a|qeL

11

Chapter 1. Cluster Systems Management Remote Control Overview



12 csM Remote Control Guide and Reference



Chapter 2. Remote Power

The remote power command, rpower , reboots and resets hardware, powers hardware on and off, and

queries node power state. See the rpower man page or the [BM Cluster Systems Management for | inux
[Technical Referencd for detailed usage information.

The rpower command is structured so it can be easily expanded for another hardware type. It uses the
PowerMethod attribute in the CSM database to determine which underlying hardware control routine will
be used. If the PowerMethod attribute is netfinity, the hardware control routine called is
/opt/csm/bin/netfinity_power . To use other hardware types you need to change the entry in CSM and
write a new custom power method named /opt/csm/bin/ PowerMethod _power . See I'Writing a Custom

Remote Power Architecture

CSM hardware configuration consists of the following components:
* Management Server

* |solated Management Network (Management VLAN)

* Remote Supervisor adapters (RSAS)

* Ethernet PCI adapters.

For optimal security, the components must be configured so that the management server is the only PCI
adapter attached to the management VLAN, and has sole access to the console servers and the RSA
hardware control points.

For each node definition in the CSM database, the HWControlPoint attribute value must match the
appropriate RSA host name. Likewise, the node SvcProcName attribute value in the database must match
the text ID of the node’s ISP or RSA.

In xSeries 330s, each RSA manages a group of up to ten nodes. By default, each group contains nodes
with SvcProcName attributes node01 — node10. Since you may have more than one group of nodes, the
host name HWControlPoint attribute specifies the RSA associated with each group.

Note: The CSM definenode and addnode commands use nodexx as the default SVCProcName.
Whether you accept these default names or specify others (for example, node short host hames),
you must manually set the ISP or RSA text IDs to match.

Remote Power Configuration

There is a direct relationship between the hardware configuration and the CSM database information
created with the definenode and addnode commands. Planning is required prior to running definenode
or addnode to ensure that nodes are defined correctly. For detailed information on the definenode and

addnode commands, see the man page or the IBM Cluster Systems Management for | inux Technical

[Referencd. For the define node procedure, see the [BM Cluster Systems Management for [ inux Planning
bnd Installation Guida.

You can use the Isnode command to verify the SvcProcName of the node, and the chnode commands to
change the SVCProcName value when necessary.

You can telnet or establish an http connection to a node’'s HWControlPoint (the host name of an RSA) and
use the Advanced Systems Management (ASM) panels or Web pages to verify RSA and ISP text IDs.
(You need to know the ISP and RSA user IDs and passwords to make these connections.) To change an
ISP’s text ID, you must reboot the node of interest using the Remote Supervisor adapter Firmware Update
Diskette. The diskette can be downloaded from the "Firmware updates” links at:

© Copyright IBM Corp. 2001 13



http://www.ibm.com/servers/eserver/clusters/software/csm.html. The same utilities are available on the
Remote Supervisor Adapter Support CD that comes with the adapter. You can also use telnet or Web
access to change its text ID by editing "ASM Name"” under "Setup/Settings” / "System”.

The RSA, and ISP user IDs and passwords are recorded in the /etc/opt/csm/netfinity_power.config  file
on the CSM management server. The file is created and updated by the addnode and definenode
commands, and can be edited manually as required. For ISPs and RSAs, the default user ID shipped with
the system is "USERID" and the default password is "PASSWORD" (p-a-s-s-w-zero-r-d). The addnode
and definenode commands write these default values to the netfinity_power.config file . IBM suggests
you change these default values as soon as possible. To change ISP and RSA user IDs and passwords,
use the RSA Firmware Update Diskette, the support CD, or telnet or Web access.

Writing a Custom Power Method

You can write a custom power method to suit your hardware environment. Each environment has its own
routine (in /opt/csm/bin/ PowerMethod _power ). The rpower command runs the power method and passes
the following parameters. If you write a new power method to manage another power type, you must
include these parameters in the order shown in the interface definition:

1. option_string

target_node hostname
HWControlPoint_hostname
SvcProcName
remote_action

a s~ DN

Node Configuration
Remote power requires the following CSM attributes for each node:

HW(ControlPoint
Host name of the RSA on the Management VLAN providing access to the node’s remote
power capabilities. For an xSeries 330 node, it is the host name of the RSA to which the
node’s ISP is daisy-chained. For an xSeries 342 node, it is the host name of the node’s
RSA (if the RSA is connected directly to the Management VLAN), or the host name of the
RSA on the Management VLAN to which this node’s RSA is daisy-chained.

PowerMethod Determines the program to invoke for a specific type of hardware power control. For
example: netfinity (which corresponds to /opt/csm/bin/netfinity_power ).

SvcProcName For x330s, the node’s ISP text ID. For x342s, the node’s RSA text ID. For example:
nodeO1.

To specify the user IDs and passwords for remote power, edit the /etc/opt/csm/netfinity _power.config file,
and ensure that the ISPs, and RSAs in the nodes have the user IDs and passwords listed in this file.

To replace a node, set the user ID, password, and text ID of the new node’s ISP or RSA to the values that
were configured for the replaced node.

Adding a New Node
Adding a new node requires some initial planning using the tNode Attrihutes Tahle” on page d and the

Isnode command. The text ID of the node’s ISP or RSA and the SvcProcName attribute must match. The
host name of the RSA controlling the node and HWControlPoint attribute must also match. Verify that
these attributes are correct before running the definenode or addnode command.
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Testing Remote Control

Test your remote control functions before using them in a production environment. Use the rpower
command to run query, power on , and power off on the nodes to verify that they are configured correctly

and are responding accordingly. See the rpower man page or the IBM Cluster Systems Management fok
L ical Ref ]

for detailed examples.
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Chapter 3. Remote Console

The remote console command, rconsole , opens a remote console for each node specified with the
command. The method used for opening a remote console is dependent upon the hardware and software
supporting the remote console. This section describes remote console hardware configuration, software
support, and the relationship between them.

Notes:

1. For Equinox Serial Provider (ESP) terminal servers, you must install Equinox espx RPM version 3.02
or later on the Management Server, because this is the minimum level required by Red Hat version 7.1

2. Ethernet adapters on some Equinox terminal servers are only 10 Mb/s, so you must ensure the ports
on the Ethernet switches are set accordingly.

Hardware Console Configuration

The console or terminal server is connected to the management VLAN by an Ethernet connection. Each
console port is connected to the serial port of a node. The default console configuration is Equinox (ESP);
any other terminal server hardware requires different configuration by the system administrator.

ESP and Serial Ports

The serial ports’ connection from the ESP to the nodes must be in the same order that the nodes are
defined for the Equinox console server in CSM. The CSM database has a number associated with each
ESP, and with each port within the ESP. Attention to detail is required when configuring both the hardware
connectivity and the definitions of this relationship in the CSM database. More detailed information on this

relationship is covered in LRemate Console Configuration’]

Remote Console Configuration

The definenode command updates the CSM database with the information describing the console server
and each node’s associated port number. There is a direct relationship between the hardware
configuration and the CSM database information created with this command. Planning is required prior to
running definenode to ensure that nodes are defined correctly. (A sample worksheet is shown in @
Attribhutes Tahle” on page d.) This section will expand on the CSM database contents and its relationship to
the hardware and the rconsole command.

The remote console function supports two software environments: Equinox and Conserver. You specify
which environment you want to use for the console for each node with the ConsoleMethod attribute.
Supported values for this attribute are esp and conserver. For more information about the Conserver
software environment, see the Conserver open source software Web site (http://www.conserver.com).

Writing a Custom Console Method

You can write a custom console method to suit your hardware environment. Each environment has its own
routine (in /opt/csm/bin/ ConsoleMethod_console ) that returns the command that rconsole uses in the
xterm window where the command is run. For example:

* esp_console: cu -1 /dev/ttyQ0led —s 9600
» conserver_console: console — Mlocalhost hostname
The following parameters are passed to any console method. If you write a new console method to

manage another console type, you must include these parameters in the order shown in the interface
definition:

1. console_server_hostname
2. target _system_hostname
3. console_port_number
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4. console _server_number
Node Configuration

The /etc/lilo.conf and /etc/inittab files on each node must contain the following settings, which direct the
console to the serial port. When installnode is run, these files are automatically modified on each node.

Note: To enable remote console for a CSM-only installation, you must reboot all new nodes after running
installnode .

e Jetcl/lilo.conf file:

1,9600n8
"console=ttyl console=ttyS1,9600"

serial
append

* Jetcl/inittab file:
s1:345:respawn:/shin/agetty 9600 ttyS1l xterm

Remote console requires the following CSM attributes for each node:

ConsoleServerName The console server host name. For example: mgtn02.pok.ibm.com.

ConsoleServerNumber The console server number. For example: some number, 1 — N. For ESP
this is the ESP number associated with the Equinox Serial Provider
system.

ConsoleMethod Determines the program to invoke for a specific type of console server.

The attribute value is one of two options: esp | conserver.

ConsolePortNum The console port number. For ESP, this must be a 0 — f single
hexadecimal digit.

Verifying Remote Console Configuration

The Isnode —Al command lists the node attributes in the CSM database. When the host parameter is
specified, either by host name or IP address, the command displays all of the host's attributes.

Verifying Equinox ESP Console

To verify the remote console configuration, use the esptty and Isnode commands. The esptty command
opens the Equinox Serial Provider (ESP) Port Diagnostic Utility. This utility allows system administrators
and users to verify or modify port characteristics or dump status information about ESP Serial Hub serial
ports (ttys).

You can also verify or change a Console Server configuration using the espcfg command. This command
opens the ESP Configuration Wizard, which allows you to manage Equinox Service Processors. For
further information on these verification commands, see the command man pages.

Equinox Configuration and Diagnostics

Note: The espcfg espdiag , and esptty commands are installed when you install the ESP RPM. For more
information about ESP software configuration, see /usr/doc/espx-3.00/INSTALL .

Equinox Diagnostics
To test the Equinox hardware configuration:
1. Ping the console server from the management server to test the connection.
2. Run the espcfg command to:
» discover ESPs on a network
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» configure ESPs
* install ESPs
* remove ESPs
* replace ESPs
* update ESP flash memory
3. Run the espdiag command to:
* obtain ESP device and driver information
* obtain detailed information about a selected ESP serial port

4. Verify that the ESP is on the management network associated with the management server by
comparing the IP address and SubNetMask attribute in the ESP panel to the ifconfig command
output.

Equinox Configuration Examples
1. To query Equinox Serial Provider (ESP) ports on a remote cluster, type:

esptty -c

Output is similar to:

ESP Device UdpState TcpState Ports
/dev/espl HEARTBEAT TCP_ACTIVE 16
/dev/esp2 HEARTBEAT TCP_ACTIVE 16
/dev/esp3 HEARTBEAT TCP_ACTIVE 16
/dev/espd HEARTBEAT TCP_ACTIVE 16
/dev/esp5 HEARTBEAT TCP_ACTIVE 16
/dev/espb HEARTBEAT TCP_ACTIVE 16

To list the ttys for each port, type:

1s /dev/ttyQx

The format of the tty is: ttyQ esp_numbereport_number where:

e esp_number is two digits starting with 01

e port_number is one hexadecimal digit O — f.

Output is similar to:

/dev/ttyQ01e0
/dev/ttyQ0lel
/dev/ttyQ0le2
/dev/ttyQ0le3
/dev/ttyQ0led
/dev/ttyQ0le5
/dev/ttyQ0leb
/dev/ttyQ0le7
/dev/ttyQ0le8
/dev/ttyQ01e9
/dev/ttyQ0lea
/dev/ttyQ0leb
/dev/ttyQ0lec
/dev/ttyQ0led
/dev/ttyQ0lee
/dev/ttyQOlef
/dev/ttyQ02e0
/dev/ttyQ02el
/dev/ttyQ02e2
/dev/ttyQ02e3

To query remote nodes, enter:

1snode -Al cl

/dev/ttyQ02e4
/dev/ttyQ02e5
/dev/ttyQ02e6
/dev/ttyQ02e7
/dev/ttyQ02e8
/dev/ttyQ02e9
/dev/ttyQ02ea
/dev/ttyQ02eb
/dev/ttyQ02ec
/dev/ttyQ02ed
/dev/ttyQ02ee
/dev/ttyQ02ef
/dev/ttyQ03e0
/dev/ttyQ03el
/dev/ttyQ03e2
/dev/ttyQ03e3
/dev/ttyQ03es
/dev/ttyQ03eb
/dev/ttyQ03eb
/dev/ttyQ03e7

sn03

/dev/ttyQ03e8
/dev/ttyQ03e9
/dev/ttyQ03ea
/dev/ttyQ03eb
/dev/ttyQ03ec
/dev/ttyQ03ed
/dev/ttyQ03ee
/dev/ttyQ03ef
/dev/ttyQ04e0d
/dev/ttyQ04el
/dev/ttyQ04e?
/dev/ttyQ04e3
/dev/ttyQ04ed
/dev/ttyQ04e5
/dev/ttyQ04e6
/dev/ttyQ04e7
/dev/ttyQ04e8
/dev/ttyQ04e9
/dev/ttyQ0dea
/dev/ttyQ04eb

/dev/ttyQo4ec
/dev/ttyQ04ed
/dev/ttyQ04ee
/dev/ttyQ0def
/dev/ttyQ05e0
/dev/ttyQ05el
/dev/ttyQ05e2
/dev/ttyQ05e3
/dev/ttyQ05e4
/dev/ttyQ05e5
/dev/ttyQ05e6
/dev/ttyQ05e7
/dev/ttyQ05e8
/dev/ttyQ05e9
/dev/ttyQ05ea
/dev/ttyQ05eb
/dev/ttyQ0d5ec
/dev/ttyQ05ed
/dev/ttyQ05ee
/dev/ttyQo5ef

/dev/ttyQ06e0
/dev/ttyQo6el
/dev/ttyQ06e2
/dev/ttyQ06e3
/dev/ttyQ06es
/dev/ttyQ06eb
/dev/ttyQ06eb
/dev/ttyQ06e7
/dev/ttyQ06e8
/dev/ttyQ06e9
/dev/ttyQO6ea
/dev/ttyQ06eb
/dev/ttyQ06ec
/dev/ttyQO6ed
/dev/ttyQb6ee
/dev/ttyQO6ef
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Output is similar to:

Hostname = c1sn03.pok.ibm.com
OSVersion =
Universalld
InstallDisk
ConsoleServerName = mgtn02.pok.ibm.com
ConfigChanged = 0

Status =1

HWControlPoint = mgtn03.pok.ibm.com
0SType =
SvcProcName = node03
InstalIMethod =
PowerMethod = netfinity
Macaddr =

PowerStatus = 127
ConsolePortNum = 2
HWType = netfinity
HWModel =
0SDistribution =
ConsoleMethod = esp
LParID =

0SKernel =
InstallDiskType =
ConsoleServerNumber = 1
HWSerialNum =

0

Serial References

For more information on using serial devices, see the following Linux HOWTO documents, located at
/usr/doc/HOWTO or on the Linux Documentation Project Web site
(http://metalab.unc.edu/mdw/index.html):

» Serial-HOWTO
» Serial-Programming-HOWTO
* Modem-HOWTO
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Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries.
Consult your local IBM representative for information on the products and services currently available in
your area. Any reference to an IBM product, program, or service is not intended to state or imply that only
that IBM product, program, or service may be used. Any functionally equivalent product, program, or
service that does not infringe any IBM intellectual property right may be used instead. However, it is the
user’s responsibility to evaluate and verify the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this document.
The furnishing of this document does not give you any license to these patents. You can send license
inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM Intellectual Property
Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106, Japan

The following paragraph does not apply to the United Kingdom or any other country where such provisions
are inconsistent with local law:

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS PUBLICATION "AS IS”
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in
certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes will be incorporated in new editions of the publication. IBM
may make improvements and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

IBM may use or distribute any of the information you supply in any way it believes appropriate without
incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose of enabling: (i) the
exchange of information between independently created programs and other programs (including this one)
and (ii) the mutual use of the information which has been exchanged, should contact:

IBM Corporation

Department LIEB/P905

2455 South Road Road
Poughkeepsie, New York 12601-5400
U.S.A.
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Such information may be available, subject to appropriate terms and conditions, including in some cases,
payment of a fee.

The licensed program described in this document and all licensed material available for it are provided by
IBM under terms of the IBM Customer Agreement, IBM International Program License Agreement or any
equivalent agreement between us.

Information concerning non-IBM products was obtained from the suppliers of those products, their
published announcements or other publicly available sources. IBM has not tested those products and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrates programming
techniques on various operating platforms. You may copy, modify, and distribute these sample programs in
any form without payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the operating platform for
which the sample programs are written. These examples have not been thoroughly tested under all
conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these
programs. You may copy, modify, and distribute these sample programs in any form without payment to
IBM for the purposes of developing, using, marketing, or distributing application programs conforming to
IBM'’s application programming interfaces.

Trademarks
The following terms are trademarks of International Business Machines Corporation in the United States,
other countries, or both:

* IBM, AIX, AIX 5L, Netfinity, RS/6000, SP, and the e (logo) are trademarks or registered trademarks of
International Business Machines Corporation.

* Equinox is a trademark of Equinox Systems, Inc.

» Linux is a registered trademark of Linus Torvalds.

* Myrinet is a trademark of Myricom, Inc.

* Red Hat and RPM are trademarks of Red Hat, Incorporated.

» Java and all Java-based trademarks and logos are registered trademarks of Sun Microsystems, Inc. in
the United States, other countries, or both.

* UNIX is a registered trademark of The Open Group in the United States and other countries.
* Other company, product, or service names may be the trademarks or service marks of others.

Publicly Available Software
IBM Cluster Systems Management for Linux includes software that is publicly available:

Advanced TFTP Advanced TFTP (atftp) is a client/server implementation of the TFTP
protocol. It is licensed under the GNU General Public License (GNU GPL),
which can be found at http://www.gnu.org/copyleft/gpl.html

cfengine A software package that is licensed under GPL and is used to create
customization scripts.
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Conserver An application that adds logging and multi-user access for remote
administration of serial ports, using locally installed multi-port serial
interfaces or "reverse-telnet” to console servers or both.

DBD-CSV, Text-CSV_XS Licensed by GPL or Artistic, these are dynamically loaded Perl modules.

DBI Licensed by GPL or Artistic, this is a dynamically loaded Perl module.

fping Copyrighted by Stanford University, this is executed as a separate binary.

Kerberos Provides authentication of the execution of remote commands.

Perl Practical Extraction and Report Language is licensed under the Artistic
license.

Perl-to-C extensions Practical Extraction and Report Language-to-C extensions is distributed
under the Artistic license.

Pidentd Public domain program by Peter Eriksson that implements the RFC-1413
identification server.

SQL-Statement Licensed under GPL or Artistic, this is a dynamically loaded Perl module.

SYSLinux SYSLinux includes PXELINUX, which CSM uses to control the behavior of

network boots. SYSLinux is licensed under the GNU GPL.

This book discusses the use of these products only as they apply specifically to the IBM Cluster Systems
Management for Linux product.

Note: The distribution for these products includes the source code and associated documentation. All
copyright notices and license conditions in the documentation must be respected. You can find
version and distribution information for each of these products in the Specified Operating
Environment section of the IBM Cluster Systems Management for | iniix Planning and Installation

. For these non-IBM products, the following license terms apply in lieu of the International
Program License Agreement.

The inclusion herein of copies of various licenses is not meant to imply endorsement of the principles,
methodologies, or views that are contained therein, either express or implied.

For the fping open source code, see the following URL: http://www.fping.com (The license is imbedded
in the source code.)

For the fping open source code, the following terms apply:

Copyright (c) 1991, 1994, 1997 Board of Trustees
Leland Stanford Jr. University

Redistribution and use in source and binary forms are permitted provided that the above copyright notice
and this paragraph are duplicated in all such forms and that any documentation, advertising materials, and
other materials related to such distribution and use acknowledge that the software was developed by
Stanford University. The name of the University may not be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED "AS I1S” AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTIBILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

For the DBD-CSF, DBI, Text-CSV_XS and SQL-Statement open source code licensed under the "Artistic
License,” the following terms apply:

Definitions
"Package" refers to the collection of files distributed by the
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Copyright Holder, and derivatives of that collection of files created
through textual modification.

"Standard Version" refers to such a Package if it has not been
modified, or has been modified in accordance with the wishes of the
Copyright Holder as specified below.

"Copyright Holder" is whoever is named in the copyright or copyrights
for the package.

"You" is you, if you're thinking about copying or distributing this
Package.

"Reasonable copying fee" is whatever you can justify on the basis of
media cost, duplication charges, time of people involved, and so on.
(You will not be required to justify it to the Copyright Holder, but
only to the computing community at Targe as a market that must bear the
fee.)

"Freely Available" means that no fee is charged for the item itself,
though there may be fees involved in handling the
item. It also means that recipients of the item may redistribute
it under the same conditions they received it.
1. You may make and give away verbatim copies of the source form of the Standard Version of this
Package without restriction, provided that all copies contain the original copyright notices and
associated disclaimers.

2. You may apply bug fixes, portability fixes and other modifications derived from the Public Domain or
from the Copyright Holder. A Package modified in such a way shall still be considered the Standard
Version.

3. You may otherwise modify your copy of this Package in any way, provided that you insert a prominent
notice in each changed file stating how and when you changed that file, and provided that you do at
least ONE of the following:

a. place your modifications in the Public Domain or otherwise make them Freely Available, such as
by posting said modifications to Usenet or an equivalent medium, or placing the modifications on
a major archive site such as uunet.uu.net, or by allowing the Copyright Holder to include your
modifications in the Standard Version of the Package.

b. use the modified Package only within your corporation or organization.

c. rename any non-standard executables so the names do not conflict with standard executables,
which must also be provided, and provide a separate manual page for each non-standard
executable that clearly documents how it differs from the Standard Version.

d. make other distribution arrangements with the Copyright Holder.

4. You may distribute the programs of this Package in object code or executable form, provided that you
do at least ONE of the following:

a. distribute a Standard Version of the executables and library files, together with instructions (in the
manual page or equivalent) on where to get the Standard Version.

b. accompany the distribution with the machine-readable source of the Package with your
modifications.

c. give non-standard executables non-standard names, and clearly document the differences in
manual pages (or equivalent), together with instructions on where to get the Standard Version.

d. make other distribution arrangements with the Copyright Holder.

5. You may charge a reasonable copying fee for any distribution of this Package. You may charge any
fee you choose for support of this Package. You may not charge a fee for this Package itself.
However, you may distribute this Package in aggregate with other (possibly commercial) programs as
part of a larger (possibly commercial) software distribution provided that you do not advertise this
Package as a product of your own. You may embed this Package’s interpreter within an executable of
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yours (by linking); this shall be construed as a mere form of aggregation, provided that the complete
Standard Version of the interpreter is so embedded.

6. The scripts and library files supplied as input to or produced as output from the programs of this
Package do not automatically fall under the copyright of this Package, but belong to whomever
generated them, and may be sold commercially, and may be aggregated with this Package. If such
scripts or library files are aggregated with this Package via the so-called "undump” or "unexec”
methods of producing a binary executable image, then distribution of such an image shall neither be
construed as a distribution of this Package nor shall it fall under the restrictions of Paragraphs 3 and
4, provided that you do not represent such an executable image as a Standard Version of this
Package.

7. C subroutines (or comparably compiled subroutines in other languages supplied by you and linked
into this Package in order to emulate subroutines and variables of the language defined by this
Package shall not be considered part of this Package, but are the equivalent of input as in Paragraph
6, provided these subroutines do not change the language in any way that would cause it to fail the
regression tests for the language.

8. Aggregation of this Package with a commercial distribution is always permitted provided that the use
of this Package is embedded; that is, when no overt attempt is made to make this Package’s
interfaces visible to the end user of the commercial distribution. Such use shall not be construed as a
distribution of this Package.

9. The name of the Copyright Holder may not be used to endorse or promote products derived from this
software without specific prior written permission.

10. THIS PACKAGE IS PROVIDED "AS IS” AND WITHOUT ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF
MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PURPOSE.

For the Advanced TFTP (atftp), cfengine, and SYSLinux code, licensed under the GNU GENERAL
PUBLIC LICENSE Version 2, June 1991, see the following.

Copyright (c) 1989, 1991 Free Software Foundation, Inc. 59 Temple
PTace, Suite 330, Boston, MA 02111-1307 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is
not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By
contrast, the GNU General Public License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This General Public License applies to most of
the Free Software Foundation’s software and to any other program whose authors commit to using it.
(Some other Free Software Foundation software is covered by the GNU Library General Public License
instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are
designed to make sure that you have the freedom to distribute copies of free software (and charge for this
service if you wish), that you receive source code or can get it if you want it, that you can change the
software or use pieces of it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask
you to surrender the rights. These restrictions translate to certain responsibilities for you if you distribute
copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the

recipients all the rights that you have. You must make sure that they, too, receive or can get the source
code. And you must show them these terms so they know their rights.
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We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives
you legal permission to copy, distribute and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that everyone understands that there
is no warranty for this free software. If the software is modified by someone else and passed on, we want

its recipients to know that what they have is not the original, so that any problems introduced by others will
not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that
redistributors of a free program will individually obtain patent licenses, in effect making the program
proprietary. To prevent this, we have made it clear that any patent must be licensed for everyone’s free
use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.

GNU GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR
COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the copyright
holder saying it may be distributed under the terms of this General Public License. The "Program”, below,
refers to any such program or work, and a "work based on the Program” means either the Program or any
derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either
verbatim or with modifications and/or translated into another language. (Hereinafter, translation is included
without limitation in the term "modification”.) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not covered by this License; they are outside
its scope. The act of running the Program is not restricted, and the output from the Program is covered
only if its contents constitute a work based on the Program (independent of having been made by running
the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any
medium, provided that you conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License and to
the absence of any warranty; and give any other recipients of the Program a copy of this License
along with the Program. You may charge a fee for the physical act of transferring a copy, and you
may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based
on the Program, and copy and distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a. You must cause the modified files to carry prominent notices stating that you changed the files
and the date of any change.

b. You must cause any work that you distribute or publish, that in whole or in part contains or is
derived from the Program or any part thereof, to be licensed as a whole at no charge to all third
parties under the terms of this License.

c. If the modified program normally reads commands interactively when run, you must cause it,
when started running for such interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a notice that there is no warranty (or
else, saying that you provide a warranty) and that users may redistribute the program under these
conditions, and telling the user how to view a copy of this License. (Exception: if the Program
itself is interactive but does not normally print such an announcement, your work based on the
Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not
derived from the Program, and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those sections when you distribute them
as separate works. But when you distribute the same sections as part of a whole which is a work
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based on the Program, the distribution of the whole must be on the terms of this License, whose
permissions for other licensees extend to the entire whole, and thus to each and every part
regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by
you; rather, the intent is to exercise the right to control the distribution of derivative or collective works
based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a
work based on the Program) on a volume of a storage or distribution medium does not bring the
other work under the scope of this License.

You may copy and distribute the Program (or a work based on it, under Section 2) in object code or
executable form under the terms of Sections 1 and 2 above provided that you also do one of the
following:

a. Accompany it with the complete corresponding machine-readable source code, which must be
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software
interchange; or,

b. Accompany it with a written offer, valid for at least three years, to give any third party, for a
charge no more than your cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be distributed under the terms of
Sections 1 and 2 above on a medium customarily used for software interchange; or,

c. Accompany it with the information you received as to the offer to distribute corresponding source
code. (This alternative is allowed only for noncommercial distribution and only if you received the
program in object code or executable form with such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making modifications to it.
For an executable work, complete source code means all the source code for all modules it
contains, plus any associated interface definition files, plus the scripts used to control compilation
and installation of the executable. However, as a special exception, the source code distributed
need not include anything that is normally distributed (in either source or binary form) with the
major components (compiler, kernel, and so on) of the operating system on which the executable
runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated
place, then offering equivalent access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not compelled to copy the source
along with the object code.

You may not copy, modify, sublicense, or distribute the Program except as expressly provided under
this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is void, and
will automatically terminate your rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their licenses terminated so long as such
parties remain in full compliance.

You are not required to accept this License, since you have not signed it. However, nothing else
grants you permission to modify or distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by modifying or distributing the
Program (or any work based on the Program), you indicate your acceptance of this License to do so,
and all its terms and conditions for copying, distributing or modifying the Program or works based on
it.

Each time you redistribute the Program (or any work based on the Program), the recipient
automatically receives a license from the original licensor to copy, distribute or modify the Program
subject to these terms and conditions. You may not impose any further restrictions on the recipients’
exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties
to this License.

If, as a consequence of a court judgment or allegation of patent infringement or for any other reason
(not limited to patent issues), conditions are imposed on you (whether by court order, agreement or
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otherwise) that contradict the conditions of this License, they do not excuse you from the conditions
of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may not distribute the
Program at all. For example, if a patent license would not permit royalty-free redistribution of the
Program by all those who receive copies directly or indirectly through you, then the only way you
could satisfy both it and this License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the
balance of the section is intended to apply and the section as a whole is intended to apply in other
circumstances. It is not the purpose of this section to induce you to infringe any patents or other
property right claims or to contest validity of any such claims; this section has the sole purpose of
protecting the integrity of the free software distribution system, which is implemented by public license
practices. Many people have made generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that system; it is up to the author/donor to
decide if he or she is willing to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of
this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by
copyrighted interfaces, the original copyright holder who places the Program under this License may
add an explicit geographical distribution limitation excluding those countries, so that distribution is
permitted only in or among countries not thus excluded. In such case, this License incorporates the
limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public
License from time to time. Such new versions will be similar in spirit to the present version, but may
differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version number of
this License which applies to it and "any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by the Free Software Foundation. If
the Program does not specify a version number of this License, you may choose any version ever
published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions
are different, write to the author to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes make exceptions for this.
Our decision will be guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO
THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL
ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU
OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
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