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1 Introduction

The SUSE LINUX Retail Solution 8 (SLRS 8) for Point of Sale (POS) Retail
Systems is based on the SUSE LINUX Enterprise Server 8 (SLES 8) and pro-
vides a complete SUSE LINUX operating system and management solution
for POS Cash Register Systems (CR). The SLRS architecture was designed to
use a central administration server for deployment and management and a
branch server infrastructure in each branch (office) for preinstall or in-store
deployment.
The administration server provides the following features:

• Central LDAP directory to manage POS terminals and servers

• Global and default parameters and application configuration

• POS Image creation and release management

The branch server provides the following features:

• Software transport for OS and application updates

• Multicast boot infrastructure for POS terminals

• Diskless and diskful POS clients

• AutoYaST installation and online update for server OS

• Option: Two-node high availability cluster with replicated data

Because this document comprises conceptual and user information, the fol-
lowing list of topics is provided for the reader:

• Architectual Overview — Chapter 2: The purpose of this chapter is to
provide an overview of the concept of the SLRS and the interaction of
the several components.

• Quick Start Guide — Chapter 3: Best point to start with the SLRS.

• All about Servers — Chapters 4, 6, and 7: The topics of these chap-
ters are the server structure, the SLRS LDAP directory service, the POS-
related server commands, and the PosAdmin commands for manipulat-
ing the LDAP directory entries.
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1 Introduction

• Building and Maintaining POS Images — Chapters 8, 10, 11 and
12 These chapters summarize all information about how to build and
distribute custom POS images.

• Autobuild Branch Server — Chapter 13: Description for SLRS experts
of how to prepare a CD boot media for automatic branch server installa-
tion.

• Maintaining SLRS — A View Inside SLRS — Chapters 14 and 15:
Further expert information for sysadmins can be found in these chapters.
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2 Architectual Overview
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The SLRS provides a system platform for the cash registers and in-store servers,
a scalable deployment infrastructure, and a centralized management system.
The CRs are implemented in a variety of hardware forms, with the main differ-
ence being whether they are equipped with hard drives (diskless vs. diskful).
Figure 2.1 describes the system architecture: one centralized administration
server (AS) controls a large number of branch servers (BS), which in turn pro-
vide the local infrastructure for the cash register point of sales (POS) systems.
All servers are intended to be set up as highly available two-node failover
cluster systems.

2.1 Administration Server

All system management for BS and POS systems (CR) is done on the central
administration server (AS). It provides the following services:
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2.1 Administration Server

RSYNC: An rsync server is used for software distribution and provides the
POS system images and software updates to the BS systems.

LDAP: The AS is the master LDAP directory server for the BS systems.

XNTP: The BS xntp system can access the AS for time synchronization

SYSLOG: The AS consolidates the syslog output from the BS.

DNS: Name resolution for the local network, branch servers, and stand-alone
POS systems in small branches.

LDAP directory root node

Corporate Entity level

Branch Level (BS)

CR Configuration Entries

Figure 2.2: LDAP Directory Layout for the POS Administration Server

2.1.1 LDAP Directory

The LDAP directory is structured in three tiers. nder the topmost “company
root” node, the different organizational units are listed. Each unit has its
branches with the BS configuration. Each branch has its POS entries. Figure
2.2 describes the directory tree layout. Entity definitions and more detailed
information can be found in Chapter 4.3 on page 44.

2.1.2 Tools

The tools use the LDAP directory for navigation, are stored in 6 ����
 6�7 �*8 7�6 2,9 7�6�: ��� ,
and are programmed in Perl using the Net::LDAP module. The following tools
exist on the AS:

POS/BS Management

The posAdmin software (refer to Section 7 on page 79), which is part of the
SLRS, provides a tool for managing the POS LDAP structure, the directory
service running on the administration server holding the data of the branch
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2 Architectual Overview

servers, cash registers, and network infrastructure. Using posAdmin, the fol-
lowing POS Data LDAP entries can be managed:

• organizational unit

• branch

• hardware type

• MAC address

• IP address (optional)

• debug mode

• OS Image name

Cash registers can be created, deleted, and assigned specific operating system
images. Additional parameters, like debug mode, can be set.
Using posAdmin the following BS Data LDAP entries can be managed:

• organizational unit

• branch

• IP addresses

• LAN IP network address

• host name

• domain name

• router address

• debug mode

Branches and the corresponding branch servers can be created and deleted.
Parameters, like debug mode, can be set. Each BS has its own password and
LDAP identity for accessing the LDAP directory.

Package Update

Loads updated software packages and configuration tables for the image cre-
ation from the SUSE maintenance servers.

Reports

Simple report generation tools are available that extract data from the LDAP
directory.

12



2.1 Administration Server

POS Image Creation

Images are created from SLRS or SLES standard packages and additional Ser-
vice Pack packages using the SLRS imageBuilder software. For more detailed
information, refer to Chaper 8 on page 97. Figure 2.3 describes the image
creation process.

Packages

Configuration List

Local Configuration List

boot

CR

Application Image

Application Start cmd

Script

Image

Image

RPM

Figure 2.3: POS Image Creation

Images are created with a time stamp in the file name. Old images are kept on
the server. POS applications are integrated by specifying one or more package
files (RPM or root-relative tarballs) and one start script name. Additional
packages from the SLRS or SLES distribution can be added to the image by
the customer to extend the functionality of the operating system.
For the integration of more complex software, the image building process can
be split into two parts: first the system is set up in a directory on the AS,
second the directory is packaged into the appropriate file system images. The
purpose is that the customer can modify the system between the two steps, for
example, for installing software that needs the runtime environment of the AS
for installation.
Here is a summary of the information needed by the imageBuilder for the
image creation process:

• System RPM: Packages from SLRS, SLES, and Service Packs.

• Image Type: It defines the image functionality and contents (minimal,
java, browser, etc.).

• Machine Type: It describes the machine hardware, necessary driver
modules, and additional scripts.

• Configuration Lists: It describes the standard set of packages and scripts
for the specific image type in its default configuration for the different
hardware types.
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2 Architectual Overview

• Local Package Lists: It defines site and customer–specific packages
from SLRS and SLES that are added to the POS system image.

• Application: Packages and start command.

2.2 Branch Server

The branch server (BS) provides the network boot and system management
infrastructure for the POS systems as well as a generic system platform for in-
store applications, like database systems and back-ends for the cash register
applications.

2.2.1 Functionality

The BS provides the following services:

DHCP: Controls the network boot process.

TFTP: Provides PXE control files, operating system images, and configuration
files.

XNTP: NTP server for time synchronization.

SYSLOG: The logging target for the cash register systems.

SNMP: Standard MIB2 monitoring is set up with net-snmp.

DNS: Name resolution for the local network.

The BS has a software distribution mechanism based on rsync and is able to
pull new POS operating system images from the administration server. Con-
figuration data is taken from an LDAP directory system on the AS. For large
branches, the corresponding LDAP subtree can be replicated to the BS.

2.2.2 Operating System

The BS is built from a standard SLRS or SLES operating system. An AutoY-
aST2 control file is provided for the basic setup, together with detailed doc-
umentation and tools to configure the server easily. If only the functionality
for running the POS infrastructure is necessary (no additional applications),
the branch server can also be deployed as a control terminal running on POS
hardware.

14



2.2 Branch Server

2.2.3 Administration

No system administration other than emergency handling is necessary on the
BS. All administrative tasks are controlled from the central AS and are ex-
ecuted regularly by scripts run by the cron scheduler. For emergencies and
debugging, all functionality can be triggered locally or via SSH login by call-
ing scripts with no or few command line parameters. The functionalities are
described in the following sections.

POS CR Setup

Set up all or one single cash register and local service configuration files (PXE
configuration, /etc/syslog.conf, etc.) and image files for the boot process of
the cash registers. The following functions are provided:

• Boot configuration: Create the DHCP entry and PXE configuration file
for cash registers.

• DNS: Create the zone file and configuration file for BIND name server.

• Config Files: Create configuration files for download by the POS sys-
tems.

Image Update

Trigger the rsync update process of downloading new image files from the
administration server.

Software Layering

All SLRS tools for the BS and the AS consist of a high-level script (“call wrap-
per”) that combines defaults, command line parameters, and environment
variables, reads data from LDAP, then calls low-level scripts.

2.2.4 Clustering

The BS systems are two-node heartbeat clusters. The configuration data (dhcp
leases) and application data (cash register application database back-end ta-
bles) is synchronized with DRBD. Software transport “pull” procedures from
the AS run on both cluster nodes.

2.2.5 Accessing the POS Terminals

It is possible to distribute SSH public keys to the authorized_keys files of the
POS terminals root user. By default, no keys are distributed, disabling login to
the POS terminals.

15



2 Architectual Overview

2.3 Cash Register

The cash registers (POS) are specialized systems based on an x86 32-bit ar-
chitecture. Some are diskless systems and some have internal hard drives or
other persistent media (flash drive or other) that can be used for application
data or the operating system.

2.3.1 Requirements

The capability to boot from the network via PXE is required for the POS.

2.3.2 Operating System

The operating system is a minimal operating environment for the specialized
POS application. Different functionality level systems exist, from an extremely
small console-based system to a feature-rich java and browser capable system
and a system with a customized desktop environment.
A set of standard prebuilt POS images are provided with the SLRS. The system
images can be created on an administration server by system administrators
using the SLRS imageBuilder to provide new releases of POS images or to
extend the default POS images for new or customized features.
Each POS terminal gets a system image based on the branch in which it is
located and its hardware type or its individual configuration. If no image is
specified for the model type and the individual POS terminal, a global default
image is loaded.
The cash register applications are integrated into the images. Customization
is performed by loading local configuration files into the file systems over the
network during boot time. The actual operating system images contain a set
of common components (specified in the section about the common operat-
ing system base) and additional features for the different requirements of the
applications.

Common Operating System Base

All system images are built from a common operating system base. This plat-
form is created from standard SLRS and SLES packages. The POS system
image contains the following components:

• Kernel modules for hardware, file system, and network support

• GLIBC and STDLIBC++ libraries

• Bash and base file handling utility

• xntp client for time synchronization

• Multicast TFTP capable TFTP client (atftp)

16



2.3 Cash Register

Minimal Operating System "Image 1"

The minimal image only contains the runtime environment for native code ap-
plications (e.g., C, C++) and the “ncurses” library for user interface support.

Java-capable Operating System "Image 2"

In addition to the minimal system, the capability to run java programs in a
Java2 runtime environment is provided.

• Java2 JRE with Swing GUI libraries

• X11 server and configuration

Java and Browser–capable System "Image 3"

In addition to the Java system, a web browser (Mozilla) is available. This
image will be available for diskful systems first and may be made available for
diskless and netboot systems later.

Desktop Operating System "Image 4"

A "fat client" system that cannot be booted from the network and contains
a full graphical user interface (KDE or GNOME). This system is available for
diskful systems only.

2.3.3 SLRS Boot System

A special boot system performs the boot process, especially the loading of the
more substantial system and application images. The boot system contains:

• Kernel modules for hardware and network support, cramfs, and file sys-
tem modules

• GLIBC library

• Busybox-based shell environment for scripting and system control

• Multicast TFTP–capable TFTP client (atftp)

• linuxrc script for sytem setup and synchronization

Busybox provides a simple shell, scripting tools (sed, md5sum), kernel module
handling tools, and a syslog daemon. For security and space reasons, no login
capability is provided, neither locally nor over the network.
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2 Architectual Overview

2.3.4 Boot Process

The POS operating system may consist of several images. The file systems
that may be mounted read-only can be stored in cramfs-compressed RAM file
systems to save POS RAM resources. A special CR configuration file, which
contains information like image name and BS IP address for the application,
is loaded from the BS server TFTP directory.
On booting, each cash register performs the following procedure:

1. run model-type

2. look up model type in a table to determine the right network module

3. get IP address and PXE image via DHCP

4. get PXE first stage image via TFTP

5. get PXE config file via TFTP

6. get kernel and initrd via TFTP

7. start kernel, mount initrd, start linuxrc

8. load network modules

9. get IP address via DHCP

10. get synchronization and parameter file via TFTP, wait for synchroniza-
tion

11. get (one or more) operation system images via MTFTP1 and store into
RAM disk

12. (optional) compare MD5 checksum to parameter file entries

13. get local configuration files (/etc/resolv.conf, /etc/ntp.conf, /etc/syslog.conf,
etc.) via MTFTP into file system mounted from RAM disk

14. exit linuxrc, continue booting into mounted RAM disk

15. start init process

16. load hardware kernel modules (RS485 etc).

17. start applications

1Multicast TFTP

18



2.3 Cash Register

2.3.5 Graphical Display Configuration

The graphics controller depends on the model type, so it can be derived from
static tables. Displays that can be probed for their capabilities can be attached
to POS terminals with different model types.
Each POS terminal and each model type has an LDAP entry that can specify
the XF86Config file to download at boot time. A default is provided for the
model types and can be modified by the customer.
Specific POS terminal models can use multihead X configurations. The corre-
sponding XF86Config files are POS hardware manufacturer–specific and will
not be provided by the SLRS.
If no XF86Config file is specified in LDAP, but the system image contains an X
server, an attempt to probe the display type is made. Probing must be defined
by the POS hardware manufacturer.

2.3.6 Hard Disk Installation

A system that has a hard disk can be set up to use it to store the image on a
disk partition instead of a RAM disk and also to boot from the hard disk if it
cannot boot over the network.

2.3.7 CD Boot Installation

For system installation without a network, the system can also be installed
from an IDE CD-ROM drive.
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This section allows a quick start to the SLRS without reading the complete
SLRS Admin Guide. The text assumes a technical knowledge of installing soft-
ware on servers and some basic knowledge about the command line and net-
working. Some experience with the SUSE LINUX Enterprise Server (SLES) is
helpful, but is not required to proceed with the step-by-step SLRS installation.
References to the more technical, detailed chapters of the Admin Guide are
provided to give Linux experts easy access to details of the SLRS software.
These articles are marked in boldface starting with "Expert" and may be
skipped.
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3 Quick Start Guide

3.1 Installation Process

To install the SLRS, complete the following tasks:

• Install the administration server (AS)

• Install the OEM Hardware vendor CD (AS)

• Configure the central LDAP directory (AS)

• Add store and branch information to LDAP (AS)

• Enable the POS Images on the AS

• Install the branch server (BS) for each store

• Configure the BS

• Transfer (rsync) the POS Images to BS

• Test your SLRS system environment by booting a POS client attached to
BS

These tasks are described in the following sections. The picture below shows
an overview of the SLRS system architecture.
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3.2 Installation of the Administration Server

3.2 Installation of the Administration Server

The SLRS software contains 7 CDs, 2 SLRS CD, 3 CDs for United Linux and
2 Service Pack CDs. The installation starts, booting from the first CD (SLRS
CD1). SUSE YaST2 (Yet another Setup Tool) is a powerful graphical system
assistant, which safely guides you through the installation procedure. In many
cases, a few clicks are all that is needed to install SUSE LINUX Retail Solution
on your server.
Note: SUSE recommends to use SLRS CD1 for the installation of the SLRS
software. In some cases, the installation will fail. One problem could arise,
while booting new servers with unsupported SCSI/Raid controllers. For fur-
ther information refer to Section 16.1.1 on page 153.

• The YaST2 installation program starts when the system is booted from
the first CD (SLRS) 1.

• Read and accept the SLRS EULA (End User License Agreement).

• Select your language.

Figure 3.1: YaST2 System Assistant — Language Selection

• YaST2 prompts for the installation mode:

– New installation

– Boot installed system

– Abort installation

Select "New installation". Both other options will abort the SLRS instal-
lation. Option "Boot installed system" will try to boot an OS from the
primary hard disk drive.

1 For further information about the installation process, refer to your hardcopy SUSE LINUX
documentation or the SUSE LINUX documentation on your installation CD.
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• Expert: Click the headline ;	<�=	>�?�>�?�@�A�?�A*B to change the YaST default set-
tings. Furthermore please note, that in some cases YaST will not delete ex-
isting partitions. Herefore select the option "Create custom partition setup".
For further information refer to the SUSE LINUX documentation.

• Click the headline Software to change the Installation Settings and select
one of the two possibilities:

– Minimum system

– Minimum graphical system (without KDE)

For example, select "Minimum graphical system (without KDE)" (recom-
mended).

• Click "Detailed selection..." and change the following items:

– Select "SLRS POS/Retail Branch and Admin server Minimum System"

– Select "SLRS Admin server Image Building System"

– Select "YaST2 config modules" (recommended, it provides online
update services and easy-to-use configuration programs through
YaST2)

• Accept your selection.

Note: You may add additional packages or selections. For example, on the
administration server you can add the "KDE base system" selection for a
comfortable graphical user interface.

If you have selected the "Minimum system" instead of the "Minimum graph-
ical system", as the base system, you will be asked to resolve a dependency
for the GL graphics subsystem when you add the "SLRS POS/Retail Branch
and Admin server Minimum System" selection - it is recommeded to select
the "mesasoft" package here.

• Accept your Installation Settings and start the installation. 2

• After the reboot of the system, YaST2 will start again and prompt you to
set the password for root.

• Skip "Add a new user" and confirm the question about the network client
with "Yes".

• Confirm the proposal for the display resolution parameters.

• Ignore the Printers headline warning: "The print spooler is not installed
properly. ERROR: No proposal."

2 You will be prompted for the United Linux CDs during the installation.
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3.2 Installation of the Administration Server

• Click the headline Network interfaces when prompted and configure the
network interface 3, for example, eth0. Enter the IP address, such as
192.168.2.254, and the Network Mask, in a format like 255.255.255.0.

– Configure the Host Name, for example, as1

– Set a Domain Name, such as headquarter.mycompany.mycorp.us

• The software installation is done and you are ready to login as the user�,���!
 .
• Install the United Linux Service Pack 3 CD, as described in Section 3.2.1.

Afterwards proceed with Section 3.2.2 to configure the administration
server.

Expert: Refer to Section 5.1 on page 55, which describes the key requirements
and steps for getting the administration server installed and configured on your
workstation.

3.2.1 Updating the SLRS Base Software

The actual version of the SLRS 8 is based on the 7 �*8 7�6�C � 7 ���*�������D2�����5FE
and needs to be updated with the United Linux Service Pack 3 CD1 from the
SLRS 7-CD Set.
Future United Linux Service Packs can be used to update the installed SLRS
version on the AS. For new installations, only the latest Service Pack CD needs
to be installed.
To initiate the update, start the YaST or YaST2 Control Center (see Figure 3.2),
for example, by executing the program from the command line and selecting
Software.
There are two ways of updating the SLRS software using YaST or YaST2: the
Patch CD Update or the Online Update4. For detailed information about exe-
cuting the YaST Update, refer to the SUSE LINUX documentation.
Note: If you are using a non-graphical system environment, only YaST can be
used.
Furthermore the update can be done manually by mounting the Service Pack
CD and calling the install_update_rpms.sh script, as described below:

• Log in as root.

• Insert the Service Pack CD into the CD drive.

• mount /media/cdrom
3 Set the values according to your network environment.
4 You must be registered at http://www.suse.com/maintenance to access the online up-

date. For further information, refer to the SUSE LINUX MAINTENANCE PROGRAM infor-
mation supplied with the SLRS.
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Figure 3.2: YaST2 Control Center

• Execute: /media/cdrom/install_update_rpms.sh

• umount /media/cdrom

• Eject the Service Pack CD.

After installing a Service Pack CD you should reboot the administration server.

3.2.2 Configuration of the Administration Server

After installing the SLRS software, manually start the AS configuration script,
which prompts you through the configuration:

• Log in as root.

• Execute the command posInitLdap.sh5.

• Enter G �*��"��,���� H�,�!")��I without spaces and without special characters,
for example, mycorp

• Enter G ����J���
��� K� :�: ����������
��*����I : us6

• Enter G (�
����L��
�"M���	�*��
�����
$���N�,�,����3$����
�I , such as secret

• Select O  6 �	P to enable or disable SSL (Secure LDAP)7

5 Refer to Section 6.1 on page 72 for further information.
6 de for Germany, us for United States, uk for United Kingdom, etc.
7 A Certificate Authority and a server certificate are created when posInitLdap.sh is exe-

cuted, regardless of whether SSL is enabled. This allows a switch to SSL at a later time if
desired.
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3.2 Installation of the Administration Server

• A summary of the LDAP directory data based on your input appears. If
all data is correct, hit the 8�Q*R�8�1 key.

• The POS LDAP base structure has now been initialized on the AS. A
summary of the configuration and the message S ��J	��������� S is displayed.

Expert: Refer to Section 5.1.4 on page 58 for more details or if the POS LDAP
structure has not been initialized. At this point, the base configuration of the
admininistration server is finished.

3.2.3 Install the OEM Hardware Vendor CD

The POS system manufacturer provides scripts and configuration files for adding
new branches and cash register systems to LDAP, and further add-on software
on top of the SLRS.
There are two ways to install the OEM8 hardware vendor CD, such as the
IRES9 Vendor CD. If you are using a graphical system environment, such as
KDE, execute the following steps:

• Log in as root.

• Insert the Vendor CD for SLRS into the CD drive.

• Click CD-Icon Install vendor addon CD and following menu will be dis-
played, as shown in Figure 3.3:

• Select item T ���	��
���(�( 6�C ��
���
��NU�
�"M���	�*��
�����
������ 7 ���*���*�

• Select V 9�WYX to start the installation.

• Click CD Icon Install vendor addon CD again, to install a further option.

• Select item EK���	��
���(�( 6�C ��
���
��Z�#"$��%��[��J	��(�
��*�L�� $��
��!"

• Select V 9�WYX to start the installation.

• Right click CD-ROM Icon and select the option Eject, to eject the Vendor
CD again.

If you are using a non-graphical system environment execute the following
steps:

• Log in as root.

• Insert the Vendor CD for SLRS into the CD drive.

• Execute the command: mount /media/cdrom
8 OEM: abbr. of original equipment manufacturer
9 IRES: IBM Retail Environment for SUSE LINUX
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Figure 3.3: IRES Installation Menu

• Start the install script: /media/cdrom/install

• Select item T �����!
���(�( 6�C ��
���
,�NU�
�"M���M�*��
�����
������ 7 ���*�����

• Select V 9�WYX to start the installation.

• Start the install script again: /media/cdrom/install

• Select item EL�����!
���(�( 6�C ��
���
,�Z�#"$��%��D�*JM��(�
����Z�! )��
��!"

• Select V 9�WYX to start the installation.

• umount /media/cdrom

• Eject Vendor CD.

For further information, refer to the POS system manufacturer hardcopy doc-
umentation or the documentation on the OEM vendor CD.

3.2.4 Adding a New Branch to LDAP

The POS system manufacturer will provide a script to add the information
about a new branch to the LDAP directory.
For information, refer to the POS system manufacturer hardcopy documenta-
tion or the documentation on the OEM vendor CD.
To proceed with your setup, execute the script of the POS system manufac-
turer, such as posIBM_InitLdap.
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3.2 Installation of the Administration Server

The following information is needed by the SLRS, as shown in the following
example. The values must be adapted to your configuration.

• Branch name, for example, store1.berlin.mycompany

• Company name, for example, mycorp

• Country abbreviation: us

• LDAP administrator password, for example, secret

• Branch server name, such as bs1

• IP address, like 192.168.2.1

• Network mask, for example, 255.255.255.0

Expert: Refer to Section 7 on page 79, which describes the posAdmin tool for
modifying the LDAP database on the administration server to manage the corre-
sponding branch servers and cash registers. A PosAdmin user needs LDAP knowl-
edge and should be familiar with the server structure described in Section 4 on
page 43.

3.2.5 Adding Cash Register Systems to LDAP

The POS system manufacturer will provide a script for adding the POS client
hardware information to the LDAP directory. For information, refer to the POS
system manufacturer hardcopy documentation or the documentation on the
OEM vendor CD.
To proceed with your setup, execute the script of the POS system manufac-
turer, such as posIBM_hardware.
Expert: Refer to Chapter 7 on page 79 and Chapter 4 on page 43 for informa-
tion about adding POS client systems (CR) to LDAP.

3.2.6 Managing the POS Images

The purpose of this section is to put the POS images in the central rsync direc-
tory of the AS. To do this, copy the required POS images from the directory
/opt/SLES/POS/image/ to the rsync directory /opt/SLES/POS/rsync/. SUSE
provides several POS images, which will be installed during the AS installa-
tion. POS images are the software that is run on the POS clients. These should
not be confused with the boot image and operating system image each POS
client needs to receive after it is powered on.
Expert: The POS clients boot two images — a first and a second stage image.
Refer to Section 15.6.3 on page 148 for further information.
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Note: The POS images that should be run on the POS clients are placed in
the rsync directory manually to give control over the POS image types and
versions distributed to the branch servers.
The following POS images are available. For further information, refer to
Section 15.2 on page 139.

– Boot Image

– Minimal Image

– Java Image

– Browser Image

– Desktop Image

Interaction

The example below uses the disknet10 boot image (initrd including Linux ker-
nel) and a java POS image for all POS client systems. The image names contain
a version number and a date for revision management. The file names should
be changed according to the expected naming convention, as shown in the
example. For further information, refer to Section 15.4 on page 141.
Note: You may have to adapt the version and date of the file names to
execute the example below. SLRS POS image versions subject to change
without notice. Please verify the names of the prebuild images, which you
have installed from the SLRS CD1. The location of the prebuild images is
6 ����
 6*7 �*8 7�6 2�9 7�6 ��"$��%�� .
• Copy the initial RAM Disk:

\^]`_#ab]�c!_ed#f#g�d�_ih!j#d�_!kml�neo�p#_!krq�k�c�s�t!uvt�kewvxeq!pic#y�a#aec�u�z*{|z�{~}�uv���e���!u�z^�!u�zr��{�o����
_#ab]�c!_ed#f#g�d�_ih!j#d�_bs�w^�#q�\i_iy�a#abc!_!k|q*k�c#s�t�{�o#�

• Copy the Linux kernel:

\^]`_#ab]�c!_ed#f#g�d�_ih!j#d�_!kml�neo�p#_!krq�k�c�s�t!uvt�kewvxeq!pic#y�a#aec�u�z*{|z�{~}�uv���e���!u�z^�!u�zr��{�x�peseq!p#�){��${��	{���zeu�zr��zbu^h�j#d����������
_#ab]�c!_ed#f#g�d�_ih!j#d�_bs�w^�#q�\i_iy�a#abc!_���k�q#���

• Copy the Java POS Image:

\^]`_#ab]�c!_ed#f#g�d�_ih!j#d�_!kml�neo�p#_#�#nb��n�u�z*{|z�{~��uv���e���!u�z^�!ui�e���
_#ab]�c!_ed#f#g�d�_ih!j#d�_bs�w^�#q�\i_!kml�nbo�p�_b��nb��n�u�z�{mz�{~�

• Copy the Java Image MD5 check sum file:

10 SLRS provides three different prebuild boot images, the netboot, disknetboot and cdboot
image. For further information refer to Chapter 15 on page 139.
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3.3 Installation of the Branch Server

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�neo�p#_#�#ne��n!u�z*{|z�{��!uv���e���!u�z��!ui�e��{�l�t����
_eab]�c!_#def#g�d�_bh�j#d�_bs�w��#q�\i_!kml�nbo�p�_b��nb��n!u�z�{mz�{~��{�l�t��

Congratulations! You have installed your Administration Server.

3.3 Installation of the Branch Server

Note: Install the administration server before proceeding with this sec-
tion.

The SLRS software contains 7 CDs, 2 SLRS CD, 3 CDs for United Linux and
2 Service Pack CDs. The installation starts, booting from the first CD (SLRS
CD1). SUSE YaST2 (Yet another Setup Tool) is a powerful graphical system
assistant, which safely guides you through the installation procedure. In many
cases, a few clicks are all that is needed to install SUSE LINUX Retail Solution
on your server.
Note: SUSE recommends to use SLRS CD1 for the installation of the SLRS
software. In some cases, the installation will fail. One problem could arise,
while booting new servers with unsupported SCSI/Raid controllers. For fur-
ther information refer to Section 16.1.1 on page 153.

• The YaST2 installation program starts (refer to Figure 3.1 on page 23)
after booting from the first CD (SLRS) 11.

• Read and accept the SLRS EULA (End User License Agreement).

• Select your language.

• YaST2 prompts for the installation mode:

– New installation

– Boot installed system

– Abort installation

Select "New installation". Both other options will abort the SLRS instal-
lation. Option "Boot installed system" will try to boot an OS from the
primary hard disk drive.

• Expert: Click the headline ;M<�=	>�?�>*?*@�A�?�A�B to change the YaST default set-
tings. Furthermore please note, that in some cases YaST will not delete ex-
isting partitions. Herefore select the option "Create custom partition setup".
For further information refer to the SUSE LINUX documentation.

11 For further information about the installation process, refer to your hardcopy SUSE LINUX
documentation or the SUSE LINUX documentation on your installation CD.
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• Click the headline Software to change the Installation Settings and select
one of the two possibilities:

– Minimum system

– Minimum graphical system (without KDE)

For example, select "Minimum graphical system (without KDE)" (recom-
mended).

• Click "Detailed selection..." and change the following items:

– Select "SLRS POS/Retail Branch and Admin server Minimum System"

– Select "YaST2 config modules" (recommended, it provides online
update services and easy-to-use configuration programs through
YaST2)

• Accept your selection.

Note: If you have selected the "Minimum system" instead of the "Minimum
graphical system", as the base system, you will be asked to resolve a depen-
dency for the GL graphics subsystem when you add the "SLRS POS/Retail
Branch and Admin server Minimum System" selection - it is recommeded to
select the "mesasoft" package here.

• Accept your Installation Settings and start the installation. 12

• After rebooting the system, YaST2 starts again and you are prompted to
set the password for root.

• Skip "Add a new user" and confirm the question about the network client
with "Yes".

• Confirm the proposal for the display resolution parameters.

• Ignore the Printers headline warning: "The print spooler is not installed
properly. ERROR: No proposal."

• Click the headline Network interfaces when prompted and configure the
network interface, for example, eth0. Enter the IP address, such as
192.168.2.1, and the Network Mask, like 255.255.255.0.

– Configure Host Name, for example, bs1

– Set Domain Name, such as store1.berlin.mycompany.mycorp.us

Note: It is very important to choose the same host name, domain
name, and IP address as defined in the LDAP database of the admin-
istration server. Otherwise, the initialization scripts will fail.

12 You will be prompted for the United Linux CDs during the installation.
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• The software installation is done and you can log in as the user �,���!
 .
• Install the United Linux Service Pack 3 CD, as described in Section 3.3.1.

Afterwards proceed with Section 3.3.3 to configure the branch server.

Expert: Refer to Section 5.2 on page 61, which describes the key requirements
and steps for getting the branch server installed and configured on your worksta-
tion.

3.3.1 Updating the SLRS Base Software

The actual version of the SLRS 8 is based on the 7 �*8 7�6�C � 7 ���*�������D2�����5FE
and needs to be updated with the United Linux Service Pack 3 CD1 from the
SLRS 7-CD Set.
Future United Linux Service Packs can be used to update the installed SLRS
version on the BS. For new installations, only the latest Service Pack CD needs
to be installed.
To initiate the update, start the YaST or YaST2 Control Center (see Figure 3.2)
on page 26, for example, by executing the program from the command line
and selecting Software.

Figure 3.4: YaST2 Online Update

There are two ways updating the SLRS software: the Patch CD Update or On-
line Update13. For detailed information about executing the YaST Update, re-
fer to the SUSE LINUX documentation. Note: If you are using a non-graphical
system environment, only YaST can be used.
Furthermore the update can be done manually by mounting the Service Pack
CD and calling the install_update_rpms.sh script, as described below:

13 You must be registered at http://www.suse.com/maintenance to access the online up-
date. For further information, refer to the SUSE LINUX MAINTENANCE PROGRAM infor-
mation supplied with the SLRS.
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• Log in as root.

• Insert the Service Pack CD into the CD drive.

• mount /media/cdrom

• Execute: /media/cdrom/install_update_rpms.sh

• umount /media/cdrom

• Eject the Service Pack CD.

After installing a Service Pack CD you should reboot the branch server.

3.3.2 Install the OEM Hardware Vendor CD

The POS system manufacturer provides scripts and configuration files, and
further add-on software on top of the SLRS.
There are two ways to install the OEM14 hardware vendor CD, such as the
IRES15 Vendor CD. If you are using a graphical system environment, such as
KDE, execute the following steps:

• Log in as root.

• Insert the Vendor CD for SLRS into the CD drive.

• Click CD-Icon Install vendor addon CD

• Select item +K�����!
���(�( 6�C ��
���
,�H����������� 7 ���*�����

• Select V 9�WYX to start the installation.

The following messages will be displayed, as shown in Figure 3.5.

• Right click CD-ROM Icon and select the option Eject, to eject the Vendor
CD again.

If you are using a non-graphical system environment execute the following
steps:

• Log in as root.

• Insert the Vendor CD for SLRS into the CD drive.

• Execute the command: mount /media/cdrom

• Start the install script: /media/cdrom/install

14 OEM: abbr. of original equipment manufacturer
15 IRES: IBM Retail Environment for SUSE LINUX
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Figure 3.5: IRES - Install/Update Branch Server Option

• Select item +Y���	��
���(�( 6�C ��
���
��H�������	��� 7 ���*���*�

• Select V 9�WYX to start the installation.

• umount /media/cdrom

• Eject Vendor CD.

For further information, refer to the POS system manufacturer hardcopy doc-
umentation or the documentation on the OEM vendor CD.

3.3.3 Configuration of the Branch Server

Note: Update the branch server software with United Linux Service Pack
3 CD before proceeding with this section.

Expert: This guide skips the HA service configuration. For information, refer to
Section 5.3.3 on page 66.
After the installation of the SLRS software, manually start the BS configuration
script, which prompts you through the configuration:

• Log in as root.

• Execute the command posInitBranchserver.sh16.

16 Refer to Section 6.2 on page 73 for further information.
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• Enter G �*��"��,���� H�,�!")��I without spaces and without special characters,
for example, mycorp

• Enter G ����J���
��� K� :�: ����������
��*����I : us17

• Enter [IP Address of the AS]18, for example, 192.168.2.254.

• The BS is then configured. A summary of the configuration is displayed.

Expert: Refer to Section 5.2.5 on page 63 for more detailed information and
in case of failure. At this point, the base configuration of the branch server is
finished. The LDAP directory service running on the AS is accessible.

3.3.4 Managing the POS Images

The purpose of this section is to put the POS images19, located at the rsync
directory of the AS to the tftpboot directory of the BS.
Expert: The POS clients boot two images — a first and a second stage image,
which are located below the BS directories /tftpboot/boot and /tftpboot/image.
Refer to Section 15.6 on page 144 for further information.

Interaction

• Transfer the POS Images from AS to BS. To do that, execute the com-
mand �)�����! ������#"$��%��,�&�'�)( .
• Verify the result of the command �)�����! *�����#"$�*%����&�'��( by checking the

contents of the following directories:

– (�� 6 
�-*
�� : ���!
 6�: ���!

– (�� 6 
�-*
�� : ���!
 6 �#"$��%����

According to the example in Section 3.2.6 on page 30, the disknet boot
image and a java POS image should now be available on the BS.

• Verify the LDAP settings, with the available POS images located below
the path 6 
�-*
�� : ���!
 6 �#"$��%���� .
Note: POS images must be activated, that POS clients are able to down-
load them from the branch server. After the installation and configura-
tion of the SLRS, initial entries for the browser and java POS image are

17 de for Germany, us for United States, uk for United Kingdom, etc.
18 Set the value according to your AS configuration.
19 The POS image, which the POS clients attached to the LAN of the BS attempt to boot,

depends on the LDAP configuration of the AS. Refer to Section 3.2.4 — this section is the
counterpart in which the POS image and POS hardware information is placed to LDAP.
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added to LDAP. These LDAP entries serve as example only! 20 For
further information how to activate POS images with 2$����U�
�"M��� refer to
Section 7.4 on page 94.

Expert: When later running ��@!���*��A���?i��<!B	 ���¡��/¢ , remember that distributing
new POS images from the AS to the branch servers is only one part of the action
needed to enable boot image version changes. The counterpart is to activate the
version changes inside the LDAP entries of the AS and to update the CR config
files that reside on the BS. Otherwise POS clients already registered in LDAP and
on the BS will not boot the new POS image version located below the £�>^¤�>|��¥�@�@�>
directory. For more details, refer to Section 7.4 on page 94 and Section 6.4 on
page 75.

3.3.5 Starting the Core Script Process

To enable the registration of cash register systems the �)���*(�����������+�(�
���� script
has to be started manually. Execute the following command, which starts�)���*(*����������+�(�
���� as a daemon process:

• 6 ��
)� 6 ���	��
.�¦
 6 �)���*(*����������+�(�
����

To enable that the core script is automatically started at boot time of the
branch server execute the following command:

• ����5)�*����-)��%H�)���*(*����������+�(�
����§���

Expert: The POS script �)���*(�����������+�(�
���� registers new CRs in LDAP and has
to be started as a daemon on the branch server. All other POS scripts are
controlled by �)���*(�����������+�(�
���� . For further information, refer to section 4.5.1
on page 49.

Congratulations! You have installed your branch server.

3.4 Test your SLRS System Environment

To complete the steps of the SLRS installation process, as described in Section
3.1 on page 22, you have to verify the installation by booting at least one POS
client attached to the previously installed branch server.
20 The POS system manufacturer will provide a script to add the required SLRS objects to

the LDAP directory during the configuration of the administration server. For information,
refer to the POS system manufacturer documentation.
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Figure 3.6: Dependences between LDAP, tftpboot directory and POS Client
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Figure 3.6 illustrates the procedure how to verify the LDAP settings of the
administration server and the tftpboot entries of the branch server up to the
state when the POS client boots the first stage image followed by the second
stage image. To verify and test your SLRS installation execute the following
steps:

• Attach a POS client to the branch server network.

• Optionally test if the POS LDAP structure is accessible on the administra-
tion server using a (�
������������)��� command or a GUI-based LDAP browser,
such as GQ. For further information refer to Section 5.1.4 on page 58.

• Optionally verify the LDAP settings for your attached POS client, the
corresponding POS image (version) and test if the configured POS image
is available on the branch server below the 6 
�-�
*� : ����
 6 �#"$�*%���� directory.
For further information how to modify and add LDAP entries for your
specific SLRS system enviroment refer to the Section 7 on page 79.

Figure 3.6 : The scCashRegister object which matches the model type
of the POS client must exist in LDAP, for example, IBMSurePOS300Series.
Furthermore the scPosImageDn object must be set to an existing POS
image, for example, the browser image.

The scPosImage object, which is associated to a Cash Register type
must exist in LDAP.

The branch server must provide the first and the second stage boot
image below the 6 
�-*
*� : ���!
 directory. As shown in Figure 3.6, the
browser-1.1.1 image and the corresponding MD5 check sum file (browser-
1.1.1.md5), which is configured in LDAP for a POS client from type IBM-
SurePOS300Series must be available for download by the CR.

The POS image must be set active in LDAP, otherwise the POS client
will not be able to download the image.21 Verify the setting of the
scPosImageVersion attribute of the POS image associated to your POS
client. For further information how to activate POS images with 2$���!U�
�"M���
refer to Section 7.4 on page 94.

• Power on the POS client.

• Experts: Optionally watch the log messages of the branch server using the
command >�<�?)¢[¨^¤K£�©$<�=*£�¢�@�B�£!�ª ����,<�BM �� . Check if there are >^¤�>|��« entries
while your POS client is booting, for example:

{�{¬y�w�z­c�®ec#]�tM¯~��zr���e��°�±�d�pbs���k�q�o²_iy!a�aec�_i]���p���k�q����M{~�³c�a´z^µ#��{|z^¶�·){���{|z^�)±�����}e�
{�{¬y�w�z­c�®ec#]�tM¯~��zr�����#°�±�d�pbs���k�q�o²_iy!a�aec�_i]���p���k�q����M{4\i®eo!_i¸��b¹�·��#���iº­c�a´z�µ���{|z^¶#·�{���{|z���±���}���z^}
{�{¬y�w�z­c�®ec#]�tM¯~��zr����¶#°�±�d�pbs���k�q�o²_iy!a�aec�_i]���p���k�q����M{4\i®eo!_i¸��b¹�·��#���»c�a¼z^µ��){|z^¶�·�{~��{|z^��±~��}#��µe�
21 SUSE decided not to set the POS images to active automatically, during the configuration

of the SLRS on the administration server.
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{#{½y�w!z­c�®#c#]�tM¯���zr����}e°	±�d#pes���k�q�o¾_iy!a�abc!_i]���p��!k�q����	{¦\i®eo�_b¸��i¹�·��#�»c�a¼z^µ��){|z^¶�·�{~��{|z^��±~��¶�µ#¶#�
{#{½y�w!z­c�®#c#]�tM¯���zr����·e°	±�d#pes���k�q�o¾_iy!a�abc!_i]���p��!k�q����	{¦\i®eo�_b¸��i¹�·��»c�a¿z^µ���{�z^¶�·�{��){|z^��±��#¶�·��#¶
{#{½y�w!z­c�®#c#]�tM¯���zr����µe°	±�d#pes���k�q�o¾_iy!a�abc!_i]���p��!k�q����	{¦\i®eo�_b¸��i¹�·»c�a´z�µ���{|z^¶#·�{���{|z���±���¶�}e��µ
{#{½y�w!z­c�®#c#]�tM¯���zr�����e°	±�d#pes���k�q�o¾_iy!a�abc!_i]���p��!k�q����	{¦\i®eo�_b¸��i¹�c�a¿z^µ#��{|z^¶�·){���{|z^�)±���¶���·e�
{#{½y�w!z­c�®#c#]�tM¯���zr����zr°	±�d#pes���k�q�o¾_iy!a�abc!_i]���p��!k�q����	{¦\i®eo�_b¸��»c�a¼z^µ���{�z^¶�·�{��){|z^��±��#¶b�����
{#{½y�w!z­c�®#c#]�tM¯���zr�����e°	±�d#pes���k�q�o¾_iy!a�abc!_i]���p��!k�q����	{¦\i®eo�_b¸³c�a¼z^µ���{|z�¶�·�{���{�z^��±���¶#�#��·
{#{½y�w!z­c�®#c#]�tM¯���zr�����e°	±�d#pes���k�q�o¾_iy!a�abc!_i]���p��!k�q����	{¦\i®eo�_bt�pb®�nb�!�ic�c�a´z^µ#��{|z^¶�·){���{|z^�)±���¶#�#��z
{#{½y�w!z­c�®#c#]�tM¯���zr������°	±�d#pes���k�q�o¾_iy!a�abc!_��!k�q#����c�a¼z^µ��){|z^¶�·�{~��{|z^��±~��¶��#�#�
{#{½y�w!z­c�®#c#]�tM¯���zr�����e°	±�d#pes���k�q�o¾_iy!a�abc!_!k�q*k�c�s�t	{�o���c�a¿z^µ#��{|z^¶�·){���{|z^�)±���¶��e���
{#{½y�w!z�tbÀ�\^]�t	±¬Á#Â�¸#h�Á��vd#¸�jbÃ�g#Ä�®#s�a^l¿����±���¶)±���µ�±�p#��±�����±~p#¶»��kin¾pec#À!�
{#{½y�w!z�tbÀ�\^]�t	±¬Á#Â�¸#h!jbº#º�g�ÄÅaiqÆz^µ#��{|z^¶�·){���{|z^�­c�a²����±��#¶�±���µ�±~p���±����)±�p�¶»��kin²pec#À��
{#{½y�w!z�tbÀ�\^]�t	±¬Á#Â�¸#h�Ä�g�ÇvÈ�g�deÉ�®�aes´z^µ��){|z^¶�·�{~��{|z^�¼Ê^z^µ��){|z^¶�·�{~��{|zeËÌ®#s�a^l¿���)±���¶�±��#µ�±�p���±~����±�p�¶»��kvn¾pbc#À!�
{#{½y�w!z�tbÀ�\^]�t	±¬Á#Â�¸#h�¹�¸eÍ²abqÎz^µ���{|z�¶�·�{���{�z^��c�a²���)±���¶�±��#µ�±�p���±~����±�pe¶­��kvn¾pbc#À!�
{#{½y�w!z­c�®#c#]�tM¯���zr���e��°	±�d#pes���k�q�oÅ¸#Ä!_�\iabq�®�k^o	{�����±��#¶�±��#µ)±�g��$±����)±�g�¶»c�a¼z^µ���{|z�¶�·�{���{�z^��±����#}#¶�·
{#{½y�w!z­c�®#c#]�tM¯���zr�����e°	±.º�pec�\^À*krq�oÅ®#s�a�lÏz�µ���{|z^¶#·�{���{|z��­c�aÐ��]��ea�n#t�_iÀ#Ñ�c��#]!p){����)±~�#¶�±��eµ�±�g��)±����$±�g�¶

Figure 3.6 : As shown in the log file, the POS client perfoms a PXE boot
receiving the Linux kernel and its first stage boot image, the inird (initrd.gz).
Finally the CR control file is written on the branch server. For further infor-
mation about the CR boot process refer to Section 15.6.3 on page 148.

• Watch the entries below the 6 
�-*
*� : ���!
 6 J���(�����
 directory. There you
should find the CR control file hwtype.<MAC Address>, for example as
shown in the trace above, ��3�
� ��$�Ò��Ó�ÓÒÔ|Ó�ÕÒÔ�+�Ö×Ô48�E×Ô�Ó�+ÒÔ48�Õ . The CR control
file exists only as long as the CR configuration file is created. For further
information refer to Section 15.6 on page 144.

• Watch if your POS client is able to boot the second stage POS image.

This is the POS image as configured in LDAP for your POS client,
as shown in Figure 3.6, the browser-1.1.1 image. If everything is ok up
to this point, you will watch the POS client booting until you get the
login prompt. To verify this you can do the following:

– POS client booting successful: Watch the entries below the direc-
tory 6 
�-*
�� : ���!
 6�Ø 1 of the branch server. If the CR could be regis-
tered successfully in LDAP, the CR configuration file config.<MAC
Address> and the corresponding directory will be written for this
new CR below the 6 
�-*
*� : ���!
 6�Ø 1 directory of the branch server,
for example, the file �*����-)��%���Ó�ÓÒÔ�Ó�ÕÒÔ|+�ÖÒÔ48�E�Ô�Ó�+ÒÔ48,Õ and the directoryÓ�Ó×Ô�Ó�ÕÒÔ�+�ÖÒÔ48�E×Ô|Ó�+ÒÔ48�Õ .
The newly registered POS client can be found in LDAP of the admin-
istration server, for example, 2,9 7 Ó T . To verify the CR entry in LDAP
use again a (�
������������)��� command or a GUI-based LDAP browser.

– POS client booting fails - CR control file available: In case of failure
verify the hardware type entry of the CR control file hwtype.<MAC
Address>, below the 6 
�-�
*� : ����
 6 J��)(�����
 directory of the branch
server with the LDAP settings of the administration server.
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3.4 Test your SLRS System Environment

Figure 3.6 : Check if the hardware type configured in LDAP
matches the identified hardware type of the used POS client.

Check if the corresponding POS image configured for this
hardware type is available below the 6 
�-*
*� : ���!
 6 �#")��%���� directory
of the branch server.

Check if the POS image version is enabled in LDAP.
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The retail project is designed to implement a complete operating system and
management structure for administering Linux-based cash registers (CR). The
CRs are implemented in a variety of hardware forms, with the main difference
being whether they are equipped with hard drives (diskless or diskful). Both
options must be supported. This section describes the required infrastructure
— server, server services, and management programs.

4.1 Requirements

The entire infrastructure is designed to be strictly centralized with the option
of complete central administration, but also with the option of delegating ad-
ministrative tasks to subunits. This produces the requirement for a role-based
privilege granting system for work and system administration. The solution
is very broadly scalable, so that a small shop with five cash registers can be
managed just as well as a large chain with a thousand branches.
The availability of server services is another central topic. For chains with
several branches, the link between the branches and the central office can be
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assumed to be over WAN links of varying quality. The operation must also
be able to be maintained fault-free for several hours in the event of loss of
link. That means that this rigorously centralized structure must also function
decentrally and potential server failures must also be taken into account.

4.2 Architecture

There is a central administration server and a branch server in each branch or
office. All the administration data is kept in a central LDAP directory on the
administration server. This data is used to generate the necessary configura-
tion files. In addition, the required operating system images for the CRs are
created and maintained here.
The LDAP directory is not replicated on the branch servers. The components
on the branch servers access the administration directory directly. This re-
quires that all the functionalities for daily operation in the branches must be
able to run without any connection to the directory service, if necessary. Dur-
ing execution of administrative tasks, such as installation of new CRs in a
branch, steps must be taken to ensure that the WAN link to the central office
is available. The services that are needed for the operation and management
of the CRs run on the branch servers. In addition, these services are config-
ured over the central LDAP directory. The CRs execute a network boot via PXE
by default. The branch servers provide all the services required for this. The
configuration of the CRs from the initial network boot image is not done via
directory queries, but rather via ASCII files that are loaded over TFTP. Addi-
tionally, the branch servers provide the services DHCP and DNS.

4.3 LDAP Structure

The LDAP directory is designed to manage even the largest potential corpo-
rate structures. All the globally valid information for a chain or company, like
hardware types or OS images, is stored in the container global. The informa-
tion pertaining to the branch servers is stored in the server container below
the branch entry. This data can be used to generate an automatic install file,
configure the services of a branch server, and carry out an inventory process.
The actual branches are further organized into regions. The branch containers
are used to store the information about the deployed CRs and the branch
servers. This and all other information that can be modified by the branch
server itself should be stored or referenced here to limit the need to grant
write privileges to subtrees.
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Figure 4.1: LDAP Structure

4.3.1 Logical Structure of the LDAP Directory

The following text describes the LDAP structure with respect to the object
classes used. The definition of the object classes with all their attributes is
listed in the Appendix.
The core scripts only search through the names of the object classes. The
common name for an entry is not used. The origin of the LDAP directory is an� :,Ù �,��
 Ø (��,���&Ô ����%����	��Ú���
������ that is intended to depict a parent corporation,
for example.
The actual companies are depicted one level deeper in the tree as � :,Ù ����
 Ø (*�����&Ô����%����	��Ú���
	�����,��( C �	��
 . These units are independent organizational structures
whose POS/Retail-managed systems are completely separate. Considering the
directory structure of such a company in the example of the organizational
unit "� $�*��"��,���� , the following standard entries are present on the next lower
level.

� :,Ù �,��
 Ø (��,���&Ô ���!1���-�9 :$Ù ����
 Ø ����
��,���,��� , cn=global This is where the server
and cash register hardware being used and the images are described in
the form of reference objects. These entries are then referenced from
the actual entries for the cash registers and servers in the branches
( ���!�$������
��*��� ) via distinguished names.
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The following entry types are present:

• Server hardware (objectClass: scRefServer)

• Cash register hardware (objectClass: scCashRegister)

• Operating system images (objectClass: scPosImage)

� :,Ù ���!
 Ø (������&Ô ���!�$������
��*��� , cn=headquarter corresponds in structure to the
branches described below, except here it deals with the central adminis-
tration server in a central location.

� :,Ù ���!
 Ø (������&Ô ����%����	��Ú���
������,��( C �	��
 , cn=berlin (Example) These organiza-
tional units are used to structure the branches and offices into regions.
They were introduced to improve organizational coherence.

The structure under a region consists primarily of instances of the � :,Ù ���!
 Ø (������&Ô���!�,������
������ , as in the example cn=berlin1. These correspond to the individ-
ual branches. Under the ���!�,������
����!� objects, find

� :,Ù ���!
 Ø (������&Ô ��� 7 ���*����� Ø ����
��$���,��� , cn=server in which the Branch Servers
are described in instances of 9 :,Ù ����
 Ø (������0Ô ��������������� 7 ���*���*� , for ex-
ample, cn=bs1

� :,Ù ���!
 Ø (������&Ô ����Û����*5)��
,��
������ in which the CRs are described.

To make the logic of the directory structure clear, an example of the course of
an action is provided here. The data for a branch server bs1 in a branch called
berlin1 is used. The process:

1. A search is made for an object of � :,Ù ����
 Ø (*�����&Ô ���!�,������
������ with cn=berlin1.

2. Below this ���!�,������
������ , a search is made for an object of � :,Ù ���!
 Ø (������&Ô��� 7 ���*�,��� Ø ����
��,���,�*� .
3. Below this ��� 7 ���*����� Ø ����
��$���,��� , a search is made for an object of� :,Ù ����
 Ø (������0Ô ��������������� 7 ���*����� with cn=bs1.

4. Data specific to this server is located below this ��������������� 7 �*�*����� object,
such as objects of � :$Ù ����
 Ø (������&Ô ���!Q���
�3$���*5)������
 in which the IP ad-
dresses are indicated.

5. All the data that generally applies for this hardware type, such as the par-
titioning, is read from a reference object of � :,Ù ����
 Ø (*�����&Ô ����1���- 7 ���*���*�
in which this hardware is described. These reference objects are always
organized as containers in an object of � :,Ù ����
 Ø (*�����&Ô ����1���-�9 :,Ù ���!
 Ø ����
,�,���,��� .

6. Now, find the reference objects that are valid for this branch server. To
do this, first read the attribute ����1��*- 7 ���*�,���*Ü*� in the ��������������� 7 ���*�����
object that represents this server. If a dn is included here, the target will
be used as the reference object for the branch server.
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7. If the entry is empty, the search for an object of the � :,Ù ���!
 Ø (������&Ô����Ý�����
*3������ moves successively higher one level at a time. If the at-
tribute ����1,��- 7 ���������*Ü*� is occupied in this type of object, this dn is taken
as the target; if not, the search continues upward in the directory struc-
ture. If no appropriate object with this attribute is found all the way up
to the root level, the process aborts with an error.

The procedure is similar for CR hardware. Here, in addition to the referenced
hardware type (through attribute ����1��*-*2)��Ü*� to a ��� Ø ������1��*%)�*��
��*� object), a
reference image is pointed to via ����2)�����#"$�*%���Ü*� to a ����2)�����#"$�*%�� object.
The ����1��*-�9 :,Ù �,��
 Ø ����
��,���,�*� container objects should, by definition, always
have cn=global and also appear only once per directory level. The initial
LDAP structure after installation includes only one ����1���-�9 :,Ù ���!
 Ø ����
,�,���,���
named global under the directory root. Following the above described logic,
other ����1��*-�9 :,Ù �,��
 Ø ����
��,���,�*� objects can be added as needed. This provides
great flexibility. For example, each server can be assigned its own reference
objects and therefore its own hardware types. However, if all the servers have
the same hardware, a blanket standard can be defined for branches on the
regional or organizational level in the global container.

4.4 Server Configuration and Server Services

The services for both the administration servers and the branch servers can be
designed to be highly available. To meet this requirement, either the generic
mechanisms of the server services (DNS, DHCP, etc.) are used or a combina-
tion of heartbeat, virtual IP, and drbd is employed. An automatic installation
option is being implemented for the branch servers so new branches can be
set up at minimal expense. AutoYaST2 is used in this case and the description
files will be generated from the directory data.
The administration server runs the directory service and the RSYNC server.
The branch servers run all the services required to start the cash registers
(TFTP, DHCP, DNS) for the respective branch and an NTP server that synchro-
nizes the system time with the administration server.

4.4.1 DNS

Every branch server runs a DNS master for that branch. The zone files are
generated on each branch server by the �)���*(�
����,+�
��	� script from the data in
the LDAP directory and reloaded.

4.4.2 DHCP

A DHCP server is installed on the branch server. The dhcpd.conf file is gener-
ated by the �)����(�
����,+*
������ script from the directory data for the branches.
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4.4.3 TFTP

The TFTP service on the branch server is structured as described above with
boot, image, CR, and upload directories. There is a PXE default configuration
with which all the CRs first load the same initial initrd and the same kernel.

TFTP Server Structure

The TFTP server directory structure is divided into the following main areas
under the tftp_root1 directory:

• Image configurations
The /tftpboot/CR/ directory contains the various config.<MAC Address>
image configuration files.

• Configuration files
The /tftpboot/CR/<MAC Address>/ directory contains the various sys-
tem configuration files, such as XF86config.

• Boot files
The /tftpboot/boot/ directory is where the initrd.gz, the kernel to boot,
and the PXE loader pxelinux.0 are kept.

• PXE configuration file
The /tftpboot/boot/pxelinux.cfg directory is where the PXE configuration
file is kept.

• Image files and checksums
The /tftpboot/image/ directory is where all the image files and their
checksums are kept.

• Upload area
The directory /tftpboot/upload/ is the directory into which the hwtype.<MAC
Address> files for registering new cash registers are uploaded.

4.4.4 NTP

The NTP service for the branch servers synchronizes with the administration
server NTP, which in turn must be configured to get the time from a reliable
source. The branch servers pull the images from the administration server
using the script possyncimages.

4.4.5 RSYNC

RSYNC is used to release the area with the OS images on the administration
server. This service is used to transfer the images to the branch servers.

1 SLRS uses the directory /tftpboot as <tftp_root> path on the branch server.
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4.5 POS Scripts

All the programs required to manage the system and to generate configu-
ration files are implemented in Perl and as shell scripts. All the file names
contain the prefix �)��� , so a quick overview of the available programs can
be displayed using tab completion. It is recommended to use the directory
6 ����
 6�7 �*8 7�6 2�9 7�6!: ��� as the storage location for the POS scripts. All the scripts
can be controlled transparently using the �)�����*
�"M��� metascript, as long as they
are not run by cron. The �)������
�"M��� script is designed to operate in the same
way on the administration server as on the branch servers.
The basic mechanism for all actions (image transfer to a branch server, data
readout from the directory) is a pull mechanism from the branch servers that
is run directly on the branch servers. One important element is central logging
of all actions with success or failure flags on the administration server. For all
actions, the rule must be transaction security or atomic execution to avoid, for
example, inconsistent configuration files.

4.5.1 Core Script Process

When CRs are being set up in a branch or subsidiary, the �)���*(�����������+�(�
����
script must be started as a daemon on the branch server for the respective
branch. All other scripts are controlled by this script. In this case, the process
on a branch server can be described as shown below:

1. �)���*(�����������+�(�
���� is started directly on the branch server. If the ����Ü� ��,��"M�*�����
attribute is not set to TRUE in the respective �����,������
	����� , the script im-
mediately terminates.

2. �)���*(�����������+�(�
���� is running as a daemon process and monitors the leases
file /var/lib/dhcpd/dhcpd-leases for changes. The script detects in which���!�,������
������ (branch) it is running using the IP address of the server.

3. If �)���*(�����������+�(�
���� finds MAC addresses in the leases that are not yet
entered in the directory, it generates new entries for the ����Û)���*5)��
���
������
object class in the dn for the respective ���!�$������
��*��� . The first items filled
out are the required attributes macAddress, ipHostNumber, and the cn
for the entry. The IP address and the CR name (cn) are automatically
generated, and the MAC address is taken from the leases file. These
entries are like a kind of skeleton.

4. A search is made through the J���(�����
 directory on the TFTP server for
files of the pattern ��3�
� ��,�Ò� V�Þ U Ø U�
�
���������X that are being uploaded by
CRs registered from the netboot system. The CR hardware type is speci-
fied in these files. For more information, see Section 15.6. If any files of
this type are found, the following process runs:
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a) Using the MAC address, the respective ����Û)���*5���
���
��*��� entry is looked
up in the LDAP directory. With the content of the ��3�
� ��,�Ò� V�Þ U ØU�
�
���������X file, the corresponding ����1��*-*2)� (the reference hardware
type in the global container) is searched. In the ����1���-*2�� object
(named after the hardware type), the image type for this hardware
type is specified as a reference to a ����2$�����#"$��%�� object in the at-
tribute ���!2$�����#")��%���Ü*� (which points to the reference image in the
global container). The information about the reference hardware
and image are then added to the ����Û)���*5���
���
��*��� object as distin-
guished names (dn) and the attributes are named ����1���-�2)��Ü*� and���!2$�����#")��%���Ü*� .

b) Now all information is collected to generate the configuration file
/tftpboot/CR/config.<MAC Address>. It is possible to specify hard-
ware type or image type dependent configuration files, like XF86config
(which would be hardware type dependent). These files are gener-
ated in the /tftpboot/CR/<MAC Address> directory. For this pur-
pose, an object of the class ��� Ø ����-)��%�ß)�*(���R��!"��)(���
�� can be added
to the respective ����1,��-*2)� or ����2$�����#"$��%�� object in the global con-
tainer.
Then the attribute ��� Ø ����-���%�ß)��(*��Ü���
�� of the ��� Ø ����-)��%�ß)�*(���R��!"��)(���
��
object contains the required file. Hardware or image dependent
configuration files are always looked up by the order image, hard-
ware.
All newly generated files are initially named with the prefix TMP_.

c) The configuration files are renamed from TMP_* to their final names.

d) Finally, the /tftpboot/upload/hwtype.<MAC Address> file is deleted.
The registration of a newly detected cash register is completed.

5. �����*(����,������+�(�
���� starts posldap2dns. The zone files for the DNS server
are regenerated from the directory data as a temporary file and re-
named. The DNS service is restarted if there are any changes.

6. �����*(����,������+�(�
���� starts posldap2dhcp. The dhcpd.conf file is regenerated
from the directory data as a temporary file and renamed. The DHCP
service is restarted if there are any changes.

7. �����*(����,������+�(�
���� runs in a loop starting at point 2. until it is terminated
or the attribute ����Ü� ��,��"M�*����� in the scLocation object for the branch is
set to FALSE.

4.6 Cash Register Images

OS images are created on the administration server, versioned, and prepared
for transmission via the RSYNC server service. The information is maintained
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in the directory (LDAP). This includes the image name ( �����#")��%���Q���"$� ), the
name of the image file ( �����#"$�*%���ß)��(*� ), and the image version ( ����2$�����#"$��%���à����$������� ).
The actual name of the image file in the tftp server are composed of �����#")��%���ß)�*(��
and ����2$�����#"$��%���à����$������� .

4.6.1 Distributing Images

New or updated images are pulled from the individual branch servers by a
script (working title: �)�����#"$��%���R��������0�'�)( ) using RSYNC. This procedure can
be triggered in two ways:

• The script is started locally on a branch server by an administrator.

• The script is started locally on a branch server by a cronjob.

The �)�����! �������"$��%����0�'�)( script initially checks via PID file to see whether an
instance is already running. After the completion of the transfer, new im-
ages are registered in the branch server object in LDAP. The image file is then
copied from the RSYNC directory into TFTP root. During this process, the
TFTP server must be stopped or otherwise prevented from transmitting this
file to clients. If a branch server has received a new image, new configuration
files are generated from the LDAP data on the branch server for the CRs of this
type. Steps should be taken to ensure that these actions are not taken during
the boot window (in the morning), but rather at night.
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Table 4.1: LDAP Objects
Name MustAttributes MayAttributes OID Type Description

scServer

macAddress
ipHostNumber
scDnsName
ipServiceProtocol

scPubKey 1.3.6.1.4.1.7057.10.3.6.1.1 AUXILIARY Physical server

scService

cn
ipHostNumber
scDnsName
scServiceName
scServiceStatus

scServiceEmail 1.3.6.1.4.1.7057.10.3.6.1.2 STRUCTURAL Server as service, e.g., LDAP

scHardware cn

scPosImageDn
scRefPcDn
scRefMonitorDn
scRefServerDn)

1.3.6.1.4.1.7057.10.3.6.1.3 STRUCTURAL Reference to standard PC hardware type and server hardware

scBandWidth

scLanBandWidth
scWanBandWidth
scBandWidthLimitLan
scBandWidthLimitWan

1.3.6.1.4.1.7057.10.3.6.1.4 AUXILIARY Attributes for bandwidth management

scRefPc

cn
scGraphicCard
scNic
scRamSize
scCpuType
scMouse
scKeyboard
scKbLayout
scDhcpOptionsRemote
scDhcpOptionsLocal
scRefImageDn

1.3.6.1.4.1.7057.10.3.6.1.5 STRUCTURAL Hardware description for PC

scRefMonitor

scHsync
scVsync
scMonitorRes
scDefaultRes

1.3.6.1.4.1.7057.10.3.6.1.6 AUXILIARY Hardware description for different monitors

scRefPrinter

scPrinterLanguage
scDrivername
scPpd
scPrinterDeviceUri

scPrinterDeviceUriOptional 1.3.6.1.4.1.7057.10.3.6.1.7 AUXILIARY Hardware description for different printers

scRefImage

scPartitionsTable
scInitRdScript
scExcludeList
scImageLocation
scImageVersion
scImageSize

scExcludeListRunning 1.3.6.1.4.1.7057.10.3.6.1.9 AUXILIARY Definitions of images

scLocation

cn
ipNetworkNumber
ipNetmaskNumber
scDhcpRange
scDhcpFixedRange
scDefaultGw
scDynamicIp

scLdapDn
scDnsDn
scWorkstationBaseName
scPrinterBaseName
scEnumerationMask

1.3.6.1.4.1.7057.10.3.6.1.12 STRUCTURAL Defaults for an office
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Table 4.2: LDAP-Objekte
Name MustAttributes MayAttributes OID Type Description

scWorkstation
cn
macAddress
ipHostNumber

scSerialNumber
scRefPcDn
scPosImageDn
scPosImageVersion
scPosRegisterBiosVersion
scStandardPrinterDn
userPassword
scStandardPrinter
scImageVersion
scPosGroupDn)
scDiskJournal

1.3.6.1.4.1.7057.10.3.6.1.14 STRUCTURAL The entries for the real workstation

scInventory
scPcibus
scCpuInfo
scHdSize

1.3.6.1.4.1.7057.10.3.6.1.16 AUXILIARY Inventory of hardware

scPrinter
scRefPrinterDn
scDnsName

macAddress
ipServicePort 1.3.6.1.4.1.7057.10.3.6.1.17 AUXILIARY The real printers in a location

scTokenRing macAddress 1.3.6.1.4.1.7057.10.3.6.1.22 AUXILIARY objectClass for determining Token Ring workstation, normally used together with scWorkstation

scBootConfig
cn
scBootConfigFileName
scStartOption

description 1.3.6.1.4.1.7057.10.3.6.1.23 AUXILIARY config file for booting

scRefServer

cn
scGraphicCard
scMouse
scRamSize
scCpuType
scKeyboard
scKbLayout

scController 1.3.6.1.4.1.7057.10.3.6.1.24 STRUCTURAL description of a reference server

scBranchServer cn scRefServerDn
scPubKey 1.3.6.1.4.1.7057.10.3.6.1.25 STRUCTURAL server marker

scHarddisk
scDevice
scHdSize
scPartitionsTable

1.3.6.1.4.1.7057.10.3.6.1.26 STRUCTURAL description of a hard disk, normally a leaf entry of a scRefServer or a scBranchServer

scNetworkcard
scDevice
ipHostNumber

macAddress
scModul
scModulOption
ipNetmaskNumber)

1.3.6.1.4.1.7057.10.3.6.1.27 STRUCTURAL description of a network card, normally a subentry of a scBranchServer

scHAService

cn
ipHostNumber
scDnsName
scServiceName
scServiceStatus
scPrimaryService

scDevice 1.3.6.1.4.1.7057.10.3.6.1.28 STRUCTURAL HA service of a BranchServerCluster

scStandardServices cn scLdapDn
scDnsDn 1.3.6.1.4.1.7057.10.3.6.1.29 STRUCTURAL Standard services, like LDAP and DNS master, outside the branch scope

scPosImage

cn
scImageName
scPosImageVersion
scDhcpOptionsRemote
scDhcpOptionsLocal
scImageFile
scBsize

scConfigFile 1.3.6.1.4.1.7057.10.3.6.1.30 STRUCTURAL Image for pos

scCashRegister
cn
scCashRegisterName
scPosImageDn

scDiskJournal 1.3.6.1.4.1.7057.10.3.6.1.31 STRUCTURAL Reference Cash Register

scConfigFileTemplate

cn
scMust
scConfigFile
scBsize)
scConfigFileData

scConfigFileParser
scConfigMd5
scConfigFileUpdateModel

1.3.6.1.4.1.7057.10.3.6.1.32 STRUCTURAL Template of a config file

scConfigFileSyncTemplate

cn
scMust
scConfigFile
scBsize)
scConfigFileLocalPath

scConfigMd5
scConfigFileUpdateModel 1.3.6.1.4.1.7057.10.3.6.1.32 STRUCTURAL Template of a config file

scRamDisk scDevice 1.3.6.1.4.1.7057.10.3.6.1.33 STRUCTURAL Ramdisk

scPosImageSync
scImageName
scPosImageVersion scPosImageDefaultVersion 1.3.6.1.4.1.7057.10.3.6.1.34 STRUCTURAL Image for pos

scPosGroup cn description 1.3.6.1.4.1.7057.10.3.6.1.35 STRUCTURAL
scRegion cn 1.3.6.1.4.1.7057.10.3.6.1.102 STRUCTURAL SmartClient region marker
scServerContainer cn 1.3.6.1.4.1.7057.10.3.6.1.103 STRUCTURAL SmartClient server container
scRefObjectContainer cn 1.3.6.1.4.1.7057.10.3.6.1.104 STRUCTURAL SmartClient reference object container
scUserContainer cn 1.3.6.1.4.1.7057.10.3.6.1.105 STRUCTURAL SmartClient user container
scUserGroupContainer 1.3.6.1.4.1.7057.10.3.6.1.106 AUXILIARY SmartClient user group container
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5.1 Installation of the Administration Server

The following sections describe the key requirements and steps for getting
the administration server installed and configured on your workstation. This
section is intentionally brief. For detailed information, please refer to your
hardcopy SUSE Linux documentation, or the SUSE Linux documentation on
your installation CD, or the speed-start SLRS installation procedure described
in Chapter 3 on page 21.
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5 Setting up Administration and Branch Servers

We recommend a maschine with a least a 1 GHz Pentium III, at least 30 GB of
available disk space, and at least 512 MB of RAM.
The administration server software is part of the SUSE LINUX Retail Solution
(SLRS) 8 CD set, which is based on the SUSE LINUX Enterprise Server (SLES)
8. The SLRS software contains 7 CDs, 2 SLRS CD, 3 CDs for United Linux and
2 Service Pack CDs. The installation starts, booting from the first CD (SLRS
CD1). The YaST2 installation program guides you through the installation.

5.1.1 Partitioning

If you select "Partitioning", you can modify the suggestion provided by YaST
or create a custom partition setup. Select the latter option and continue the
installation with "Custom partitioning — for experts" using the parameters
shown in Table 5.1.
The SLRS software is located below the 6 ����
 6*7 �*8 7�6 2�9 7 partition, the parti-
tion 6 ����
 6�7 �*8 7�6 
)�*��
�� will be used to hold a copy of the SLRS installation
CDs, 6 ����
 6�7 �*8 7�6 2�9 7�6 �$�! ���� is used to distribute the actual POS images to the
branch server, and the 6 ����
 6�7 �*8 7�6 2�9 7�6 ���,����� is your working partition with a
minimum size of 5GB using up the remaining space of the hard disk.
The directories marked with * will grow during the production and should be
as large as possible. All partitions should be formatted with a journaling file
system, for example reiserfs (the default selected by YaST2) or ext3, with the
exception of the swap partition where swap should be selected. For more de-
tailed information about the partitioning, refer to the United Linux installation
manual.

Directory Size
6 512MB+
6 J��!� 2.5GB+
6 ����� 2GB+ *
6 
�"�� 1GB+
6 ����� 6 (���% 2GB+ *��3���� ∼ 2x size of RAM, >0.5GB
6 ����
 6�7 �*8 7�6 2�9 7 2GB+ *
6 ����
 6�7 �*8 7�6 
)�*��
�� 5GB+ *
6 ����
 6�7 �*8 7�6 2�9 7�6 �$�! ���� 5GB+ *
6 ����
 6�7 �*8 7�6 ���,����� >5GB+

Table 5.1: Directory size recommendation

5.1.2 Software Selection

Using the module "Software" of the YaST2 installation program, choose the
software packages to install on your administration server. Select the "Detailed
Selection" button, choose extended selection, then select the following:
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5.1 Installation of the Administration Server

• "SLRS POS/Retail Branch and Admin server Minimum System"

• "SLRS Admin server Image Building System"

and - depending on the requirements of the system - any of the following:

• KDE Desktop Environment

• LSB Runtime Environment

• Help & Support Documentation

• Graphical Base System

• YaST2 Config Modules (recommended)

• Analyzing Tools

• Authentication Server (NIS, LDAP, Kerberos)

• SLES Administration Tools

Note: If you have selected the "Minimum system" instead of the "Minimum
graphical system", as the base system, you will be asked to resolve a depen-
dency for the GL graphics subsystem when you add the "SLRS POS/Retail Branch
and Admin server Minimum System" selection - it is recommeded to select the
"mesasoft" package here.
Appendix A.2.1 lists the RPMs that are installed on the administration server
by default. After you have finished the software selection, accept your selec-
tion and start the installation and configuration of the administration server.
After the reboot of the system, YaST2 will start again and you are prompted
to set the password for root.
Skip adding a new user by leaving all input fields of the add user mask empty
and pressing continue. Confirm the question about a network (nis) client.
Also confirm the proposal for the display resolution parameters and skip the
printer detection.

IP Address 192.168.2.254
Net Mask 255.255.255.0
Host Name as1
Domain Name headquarter.mycompany.mycorp.de
Name Server [leave empty]

Table 5.2: Network Data of the Admin Server

Now configure the network interface, for example, eth0, depending on your
hardware configuration of the server. To build a running administration server
environment, enter the values shown in the Table 5.2 on page 57 into the
network configuration mask. The values as shown in the table serve as an
example for setting up an administration and branch server environment in
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which the servers are able to communicate together via LDAP and the installed
cash register POS scripts. Of course, you can choose your own IP address,
domain name, etc., for your configuration.

5.1.3 Updating

The actual version of the SLRS 8 is based on the 7 �*8 7�6�C � 7 ���*���*���[2,����5FE
and needs to be updated with the United Linux Service Pack 3 CD1 from the
SLRS 7-CD Set.
To initiate the update insert the Service Pack CD into the CD drive of the AS,
mount the CD and call the install_update_rpms.sh script, as described below:

• mount /media/cdrom

• Execute: /media/cdrom/install_update_rpms.sh

• umount /media/cdrom

• Eject the Service Pack CD.

After installing the Service Pack CD you should reboot the administration
server.

5.1.4 Configuration

Now start the configuration of the administration server with �)�������	��
���
����/����� .
It prompts for the following information:

company name Enter the company name without spaces and without special
characters. For this example, "� $�*���*� as shown in Table 5.2.

abbreviation of your country Enter the abbreviation of your country: de for
Germany, us for United States, uk for United Kingdom, etc.

ldap administrator password Enter the LDAP administrator password twice
when prompted to make sure the password was entered correctly.

Now the installation script shows a summary of the LDAP directory data based
on your input. If all data is correct, continue the configuration by pressing
the 8�Q�R�8�1 key. If there is something wrong with the input data, abort the
installation by pressing Ø R�1���á Ø . After 8�Q*R�8�1 is pressed, the script initializes
the basic LDAP database structure and performs some tests. Afterwards, a
summary of the configuration and the test results is shown. The successful
initialization process is finished when the message S ��J������,��� S is displayed.
The POS LDAP structure has been initialized on the AS and the LDAP service
is available. At this point, check if the LDAP structure is accessible using a(�
������������$��� command or a GUI-based LDAP browser, such as GQ. For further
information about LDAP, refer to the corresponding manual pages.
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The values ��â and ��â depend on your configuration. For example:
(�
����	�������$���äã!åLã��Z(�������(��)���!
æã : ����â*%$(�� : ��(&ç^��â�"� )�*������çi��â*
��

The necessary GQ configuration to access the LDAP server is shown in the
example below:
General settings:

• LDAP host: <IP Address of the AS>

• LDAP Port: 389

• Base DN: o=mycorp,c=de

Details:

• Bind DN: cn=admin,o=mycorp,c=de

• Bind Password: <admin password>

The installation and the base configuration of the admininistration server is
now finished. Chapter 7 describes the �)���!U�
�"M��� tool for modifying the LDAP
database on the administration server to manage the corresponding branch
servers and cash registers.
To create appropriate LDAP entries for the branch server installation described
in the next section, �)����U�
�"M��� must be used as described below1 :

�)���!U�
�"M���/�4�)(Kã�ã�J������K����â���
�"�����ç^��â�"� $�*���*��çv��â*
��æã�ã��,������3)����
è����������
Zé
ã�ã : �����Y��â�", $�*�����.çv��â*
��Ké
ã�ã���
�
èã�ã�����%����	��Ú���
������$��( C �	��
êã�ã��!JD"� )�*��"��,���� 

�)���!U�
�"M���/�4�)(Kã�ã�J������K����â���
�"�����ç^��â�"� $�*���*��çv��â*
��æã�ã��,������3)����
è����������
Zé
ã�ã : �����Y��J�â�"� $�*��"��,���� Òçv��â�"� $��������çv��â*
��æé
ã�ã���
�
èã�ã�����%����	��Ú���
������$��( C �	��
êã�ã��!J : �*�,(����

�)���!U�
�"M���/�4�)(Kã�ã�J������K����â���
�"�����ç^��â�"� $�*���*��çv��â*
��æã�ã��,������3)����
è����������
Zé
ã�ã : �����Y��J�â : ���,(�����ç^��J�â�"� $�*��"��,���� Òçv��â�", )�*���*�.çv��â�
��èé
ã�ã���
�
èã�ã*�����,������
	�����§ã�ã*��� : �*�,(���� T é
ã�ã�����Q���
�3$���*5�Q*J*" : ��� T Ö�+Ò� T Õ*ë×��+×��ÓZã�ã�����Q���
�"$�,��5�Q�J*" : ���L+�ì�ìÒ��+�ì�ì×��+�ì�ìÒ�|ÓLé
ã�ã�����Ü*������1�����%�� T Ö�+Ò� T Õ*ë×��+×��+�+�Ó0ç T Ö�+Ò� T Õ*ë×��+Ò�|+�í�Óæé
ã�ã�����Ü*������ß)��å��*
*1�����%�� T Ö�+×� T Õ*ë×�|+Ò� T Ó0ç T Ö�+Ò� T Õ*ë×��+Ò�|+�Ó�Óæé
ã�ã�����Ü���-���J)(!
�î*3 T Ö�+Ò� T Õ*ë×��+×��+�ì*Eèã�ã�����Ü� ��$�!"M�*�����KR�1 C 8Lé
ã�ã�����Û)����5)��
���
	���������,�����,�!")� Ø 1èã�ã*����8*��J*")������
��*��� Þ ���!5èÓ�Ó�Ó

1 The POS system manufacturer will provide a Vendor CD for SLRS with scripts and con-
figuration files which will generate the branch entries in LDAP. For information, refer to
the POS system manufacturer hardcopy documentation or the documentation on the OEM
vendor CD.
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�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��§ã�ã��$������3$����
è�����!����
Zé
ã�ã : �����K����â : ���,(���� T ç^��J�â : ���,(�����ç^��J�â�"� )�*��"��$���� Òçv��â�"� )�*�����.çv��â*
��äé
ã�ã��*
�
èã�ã*��� 7 ���*����� Ø ����
��$���,���êã�ã*���è�����*�,���

�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��§ã�ã��$������3$����
è�����!����
Zé
ã�ã : �����K����â,�����*�����×çv����â : ���,(���� T ç^��J�â : �*�,(����.ç^�!J�â�"� )�*��"��$���� Òçv��â�"� )�*�����.çv��â*
��äé
ã�ã��*
�
èã�ã*��������������� 7 ���*���*�æã�ã*��� : � T

�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��§ã�ã��$������3$����
è�����!����
Zé
ã�ã : �����K����â : � T çv���,â,�����*�,���Òçv���,â : ���,(���� T çv��J,â : ���$(�����çv��J,â�", $����"��,���� ×ç^��â�", $�����*��çi��â�
��äé
ã�ã��*
�
èã�ã*���!Q���
�3$����5)������
§ã�ã*����Ü,�����*���F��
*�,ÓKã�ã�����Ý)����
�Q�J�" : ��� T Ö�+Ò� T Õ�ë×��+Ò� T

�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��§ã�ã��$������3$����
è�����!����
Zé
ã�ã : �����K����â : � T çv���,â,�����*�,���Òçv���,â : ���,(���� T çv��J,â : ���$(�����çv��J,â�", $����"��,���� ×ç^��â�", $�����*��çi��â�
��äé
ã�ã���
�
èã�ã*��� 7 ���*�������Zã�ã*���ï
�-*
��èã�ã�����Ý$���!
�Q�J*" : ��� T Ö�+×� T Õ*ë×�|+Ò� T é
ã�ã�����Ü*����Q��!"$�H
�-�
*�æã�ã*��� 7 ���*���*����Q��!"$�ï
�-*
*�äã�ã*��� 7 ���*������� 7 
���
*J��DR�1 C 8Lé
ã�ã���� 7 �������*��� 7 
����*
 7 �!�)����
æ��
�-�
*�

After creating the LDAP entries, the Linux kernel and initrd2 used for the
network boot of the cash registers and the corresponding POS images must be
copied to the rsync directory.
Note: You may have to adapt the version and date of the file names to
execute the example below. SLRS POS image versions subject to change
without notice. Please verify the names of the prebuild images, which you
have installed from the SLRS CD1. The location of the prebuild images is
6 ����
 6*7 �*8 7�6 2�9 7�6 ��"$��%�� .
\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�nbo�p#_!krq*k�c#s�t!u�q�pecey�a�aic�u�z�{�z�{�}�ui���#�#�!u�zezeui�#�){�o����
_eab]�c!_#def#g�d�_bh�j#d�_bs�w^�eq�\i_iy�a�abc�_!k|q*k�c�s�t�{�o#�

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�nbo�p#_!krq*k�c#s�t!u�q�pecey�a�aic�u�z�{�z�{�}�ui���#�#�!u�zezeui�#�){�x�pis#q!p��${~��{ð�M{���zbu�z^�e���
_eab]�c!_#def#g�d�_bh�j#d�_bs�w^�eq�\i_iy�a�abc�_���k�q#���

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�nbo�p#_iy�s�aiÑ�wbpis�u�z�{�z�{|ziui���#�#�!u�zezeui�#���
_eab]�c!_#def#g�d�_bh�j#d�_bs�w^�eq�\i_!kml�nbo�p�_^y�s�abÑ�wipes�u�z�{�z�{�z

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�nbo�p#_iy�s�aiÑ�wbpis�u�z�{�z�{|ziui���#�#�!u�zezeui�#�){�l�t#���
_eab]�c!_#def#g�d�_bh�j#d�_bs�w^�eq�\i_!kml�nbo�p�_^y�s�abÑ�wipes�u�z�{�z�{�z�{ñl�t��

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�nbo�p#_#�#ne��n!u�z*{|z�{|zbuv���e����u�z#zbui�e���
_eab]�c!_#def#g�d�_bh�j#d�_bs�w^�eq�\i_!kml�nbo�p�_b��nb��n!u�z�{mz�{|z

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�nbo�p#_#�#ne��n!u�z*{|z�{|zbuv���e����u�z#zbui�e��{òl�t����
_eab]�c!_#def#g�d�_bh�j#d�_bs�w^�eq�\i_!kml�nbo�p�_b��nb��n!u�z�{mz�{|z�{�l�t��

2 SLRS provides three different prebuild first stage boot images, the netboot, disknetboot and
cdboot image. Keep in mind using the net boot image from the example will only operate
diskless POS clients. For further information refer to Chapter 15 on page 139.
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5.2 Installation of the Branch Server

The following sections describe the key requirements and steps for getting the
branch server installed and configured on your workstation. This section is
intentionally brief. For detailed information, please refer to your hardcopy
SUSE Linux documentation, or the SUSE Linux documentation on your instal-
lation CD, or the speed-start SLRS installation procedure described in Chapter
3 on page 21.
We recommend a maschine with a least a 1 GHz Pentium III, at least 30 GB of
available disk space, and at least 512 MB of RAM.
The branch server software is part of the SUSE LINUX Retail Solution (SLRS)
8 CD set, which is based on the SUSE LINUX Enterprise Server (SLES) 8.
The SLRS software contains 7 CDs, 2 SLRS CD, 3 CDs for United Linux and
2 Service Pack CDs. The installation starts, booting from the first CD (SLRS
CD1). The YaST2 installation program guides you through the installation.

5.2.1 Partitioning

If you select the module "Partitioning", you can modify the suggestion made by
YaST or create a custom partition setup. Select the latter option and continue
the installation with "Custom partitioning — for experts" using the parameters
shown in Table 5.3.
The SLRS software is located below the 6 �!��
 6�7 ��8 7�6 2�9 7 directory, the directory
6 
�-*
�� : ���!
 is used to distribute the POS images to the CR clients, and the
6 ����
 6�7 �*8 7�6 2�9 7�6 ���,����� is the working directory with a minimum size of 5GB
using up the remaining space of the hard disk.
The directories marked with * will grow during the production and should be
made as large as possible. All directories should be formatted with a journal-
ing file system, for example reiserfs (the default selected by YaST2) or ext3,
with the exception of the swap directory where swap should be selected. For
more detailed information about the directorying, refer to the United Linux
installation manual.

Directory Size
6 512MB
6 
�-*
*� : ���!
 5GB+*
6 J	�!� 2.5GB+
6 �,��� 2GB+ *
6 
*"�� 1GB+
6 �,��� 6 (���% 4GB+ *��3,��� ∼ 2x size of RAM
6 �!��
 6�7 ��8 7�6 2�9 7 2GB+
6 �!��
 6�7 ��8 7�6 ���$����� >5GB+

Table 5.3: Directory size recommendation
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Note: The required space in £�>^¤�>|��¥�@�@�> depends on the images that will be
deployed - ‘java´ and ‘browser´ images require only about 150MB per image,
whereas the ‘desktop´ image is over 700MB in size. You should have space for
2-3 generations of images in £M>^¤�>r��¥�@�@�> .

5.2.2 Software Selection

Using the module "Software" of the YaST2 installation program, choose the
software packages to install on your branch server. Select "Detailed Selection",
choose extended selection, then select the following:

• "SLRS POS/Retail Branch and Admin server Minimum System"

and - depending on the requirements of the system - any of the following:

• KDE Desktop Environment

• LSB Runtime Environment

• Help & Support Documentation

• Graphical Base System

• YaST2 Config Modules (recommended)

• Analyzing Tools

• Authentication Server (NIS, LDAP, Kerberos)

• SLES Administration Tools

Appendix A.2.2 lists the RPM packages that are installed on the branch server
by default.
Note: If you have selected the "Minimum system" instead of the "Minimum
graphical system", as the base system, you will be asked to resolve a depen-
dency for the GL graphics subsystem when you add the "SLRS POS/Retail Branch
and Admin server Minimum System" selection - it is recommeded to select the
"mesasoft" package here.
After finishing the software selection, accept your selection and start the in-
stallation and configuration of the branch server. After the reboot of the sys-
tem, YaST2 restarts and prompts you to set the password for root.
Skip adding a new user by leaving all input fields of the add user mask empty
and pressing continue. Confirm the question about a network (NIS) client.
Also confirm the proposal for the display resolution parameters and skip the
printer detection.
Now configure the network interface, for example, eth0, depending on your
hardware configuration of the server. To build a running branch server en-
vironment, enter the values shown in Table 5.4 on page 63 into the network
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IP Address 192.168.2.1
Netmask 255.255.255.0
Host Name bs1
Domain Name berlin1.berlin.mycompany.mycorp.de
Name Server 127.0.0.1

Table 5.4: Network Data of the Branch Server

configuration mask. The values as shown in Tables 5.2 and 5.4 serve as an ex-
ample setup up of an administration and branch server environment in which
the servers are able to communicate via LDAP and the installed POS scripts.
Enter your own IP address, domain name, etc., for your configuration of the
branch server, corresponding to the values configured in the LDAP database
of the administration server.

5.2.3 HA Service Configuration

To simplify a highly available configuration, the configuration files for the
DHCP and DNS service are soft-linked by the configuration scripts. For this
reason, the DHCP daemon must not run in chroot(1) environments. Choose
the configuration Ü�Ý Ø 2�Ü�ó�1 C Q�ó Ø Ý�1�9�9�R�8�Ü�âõô¦����ô in the file 6 ��
)� 6 �! )���*����-���% 6 
��	����
 .

5.2.4 Updating

The actual version of the SLRS 8 is based on the 7 �*8 7�6�C � 7 ���*�������D2�����5FE
and needs to be updated with the United Linux Service Pack 3 CD1 from the
SLRS 7-CD Set.
To initiate the update insert the Service Pack CD into the CD drive of the BS,
mount the CD and call the install_update_rpms.sh script, as described below:

• mount /media/cdrom

• Execute: /media/cdrom/install_update_rpms.sh

• umount /media/cdrom

• Eject the Service Pack CD.

After installing the Service Pack CD you should reboot the branch server.

5.2.5 Configuration

Before starting the configuration of the branch server, check the network set-
tings.
Note: It is very important to choose the same host name, domain name,
and IP address as defined in the LDAP database of the administration
server. Otherwise, the initialization scripts will fail.
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The host name that is presented by the command �)����
*�,�!")� must resolve
to the IP address that is used for the branch network, here in our example
192.168.2.0/255.255.255.0. To ensure that the configuration settings are cor-
rect, add the following line to the 6 ��
�� 6 �)���!
)� file:
T Ö�+Ò� T Õ*ë×��+Ò� TÏ: � T � : ���,(���� T � : ���$(����/��", $�*��"��$���� ��'"� )�*�������¦
�� : � T
Chapter 7 describes the �)����U�
�"M��� tool for modifying the LDAP database on
the AS to manage the corresponding branch servers and cash registers.
After checking the network settings, execute �)�������	��
������������������*�����.����� to start
the configuration. It prompts for the following information:

company name Enter the company name without spaces and without special
characters, as in ", $�*����� .

abbreviation of your country Enter the abbreviation of your country: de for
Germany, us for United States, uk for United Kingdom, etc.

IP Address of the Admin Server Enter the network address of the main ad-
ministration server. For this example, 192.168.2.254 as shown in Table
5.2.

ldap administrator password Enter the LDAP administrator password.

Now the installation script attempts to connect to the administration server. If
it fails, you will be prompted again for the company name, country name, and
password. Otherwise, the installation script tries to determine the IP address,
host name, and domain name as it is registered in the LDAP database.
If it fails, you will be prompted for the IP address of the branch server. A
successful installation is finalized with a summary of the main configuration
data: the server name, the IP address, and the domain name of the branch
server will be displayed.
At this point, check if the LDAP Server is accessible using a (�
����	�������$��� com-
mand or a GUI-based LDAP browser, such as GQ. The values ��â , ��â , and the
host name, such as ��� T , of your administration server depend on your config-
uration.
Example: (�
����������*�$���æã�åZã��Y�,� T ã : ����â*%,(�� : ��(�çv��â�"� $��������çv��â*
��

The installation and the base configuration of the branch server is now fin-
ished. You should run �������! ��	���#"$��%����&�'�)( to get the images from the adminis-
tration server to the 6 
�-*
*� : ���!
 directory of the branch server.
Finally the core script �)����(��������,��+�(�
���� which registers new CRs in LDAP, and
controlls all other POS scripts needs to be started.
For further information about testing your newly installed SLRS system envi-
ronment refer to Section 3.4 on page 37.
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5.3 Installation of the Highly Available Branch
Servers

It is possible to deploy the branch servers in a high availability (HA) setup. The
necessary steps are described below. High availability in this context means an
HA cluster of two nodes in an active/passive setup. One of the nodes holds all
services. The other node is a hot-standby, which can take over all services in
the case of a failure of node1. The software used for the SLRS is a combination
of Linux Heartbeat and DRBD 3 for mirroring of the data.

5.3.1 Hardware Requirements

The branch server uses a network block device to replicate the data to the
standby node. No shared storage device is needed. The requirements are
additional network devices for mirroring and Linux Heartbeat. The actual
configuration of your BS setup may differ, but here are some recommenda-
tions:

• One network card for the public network, as used for a regular branch
server.

• One network card for DRBD, most suitable is a Gigabit network card.

• One network card for the Linux HA Heartbeat.

Furthermore, you need two crosslink network cables to connect the DRBD and
the Heartbeat interfaces. A good practice is the additional use of a redundant
link for Heartbeat over a serial cable.

5.3.2 Installation of the Branch Server Software

In the first step, the two branch servers are installed as described in Section 5.2
on page 61 with one exception — the BS configuration described in Section
5.2.5. Add one partition to the suggested scheme to hold the replicated data.
The size depends on your needs. The partition accommodates all your images
plus several configuration files. A size of 2 GB or more should be sufficient.
During the configuration of the network settings, configure two interfaces in
addition to the public interface. Using two networks from the private range is
suggested, for example:

�)��
�� T Ôö��
*�,Ó T Ö�+Ò� T Õ*ë×� T � T �)��
���+ÒÔ`��
*�$Ó T Ö�+Ò� T Õ*ë�� T ��+ O ��J : (��*�÷�,��
�3)���*5�P�)��
�� T Ôö��
*� TïT Ö�+Ò� T Õ*ë×� T ÓÒ� T �)��
���+ÒÔ`��
*� THT Ö�+Ò� T Õ*ë�� T ÓÒ��+ O Ü�1���ÜL�*�!���,����
	P
�)��
�� T Ôö��
*�,+ T Ö�+Ò� T Õ*ë×� T Ó�ÓÒ� T �)��
���+ÒÔ`��
*�$+ T Ö�+Ò� T Õ*ë�� T Ó�ÓÒ�|+ O Ý����*�*
 : ����
ä�*�����,�,��
�P

3 DRBD is a block device which is designed to build high availability clusters. This is done
by mirroring a whole block device via a dedicated network. You could see it as a network
raid-1.
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After the installation, make sure all HA interfaces are connected correctly to
their counterparts.
Note: In the BS template configuration files, a setup of only two network
cards, one for the public network and the Linux Heartbeat connection and
one for DRBD, is described.
Set the host names and the domain to the values stored in the LDAP directory.
Make sure that, on both nodes, the file 6 ��
)� 6 �)����
)� includes the other node.
Before continuing with the HA installation of Section 5.3.3, initialize your
primary branch server as for a stand-alone server (described in Section 5.2.5
on page 63) to create the needed configuration data and settings.

5.3.3 Installing the HA Software

In addition to the BS software package installation described in Section 5.2,
install the following packages from the SUSE LINUX Enterprise Server Service
Pack CD by running ���*"æã������ G �,����5��*%����,�!")��I in the order listed:

• heartbeat-ldirectord-1.0.4-14

• heartbeat-pils-1.0.4-14

• heartbeat-1.0.4-14

• heartbeat-stonith-1.0.4-14

• drbd-0.6.6-152

• The appropriate update kernel 2.4.21-138 for your hardware.

Now perform a reboot.

5.3.4 DRBD Configuration

SUSE provides templates of the needed configuration files. Here, use the file
drbd.conf. Initially, adapt a few settings. Later, other parameters should be
changed for fine tuning.
Adapt the following settings:

disk-size to the size of your DRBD partition

and in the section ��� : � T and �!� : ��+

bs1 and bs2 to the host names of your servers given by J��,��"$�Yã��

disk = to the device name of your DRBD-disk

address = to the IP address of the DRBD network on the server
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Copy the customized file to /etc/drbd.conf on both servers. Make sure DRBD
is started automatically by running S ����5)�*����-)��%F
�� : 
Y��� S on both branch
servers. Start DRBD on node1 with the command S �$�!
�� : 
Z��
����*
 S and an-
swer S  ���� S . Now you should have a device named /dev/nb0. Create a file
system on this block device, e.g., S "�5,��+�-$�Fã ÙF6 
���� 6 � : Ó S for a journaling ext3
file system.
Now start DRBD on node2 and control the synchronization of the network
block device /dev/nb0. This can be done while you watch S ����
 6 ���,��� 6 
�� : 
 S
or the log file 6 �,��� 6 (���% 6 "$��������%���� . Finally, create the directory 6 
�� : 
 on both
nodes for the HA setup described in Section 5.3.5.

Testing DRBD

You are now ready to test the functionality of DRBD:

• Issue S 
�� : 
$����
*J�� 6 
���� 6 � : Ó[�����#"$���� S on node1

• Mount the device /dev/nb0 on node1 with S "	��J���
 6 
���� 6 � : Ó 6 
�� : 
 S
• Write some data to /drbd

• Unmount /dev/nb0 on node1

• Issue S 
�� : 
$����
*J�� 6 
���� 6 � : ÓK���,�*����
��*�� S on node1

• Issue S 
�� : 
$����
*J�� 6 
���� 6 � : Ó[�����#"$���� S on node2

• Mount /dev/nb0 on node2 with S "���J���
 6 
���� 6 � : Ó 6 
�� : 
 S
• Check that the data is accessible through /drbd then delete the data

• Unmount /dev/nb0 on node2

• Change the primary node2 to node1 again with S 
�� : 
$����
�J�� 6 
���� 6 � : Ó�����*����
����� S on node2 and issue S 
�� : 
$����
�J�� 6 
���� 6 � : Ó[���)��"$���� S on node1

• Delete the test data

You have now finished the preparation of DRBD.

5.3.5 Heartbeat Configuration

Adapt the configuration file templates delivered by SUSE:

• File �,�Ò�^�!- : Change the entries �)��
�� : � T and �)��
�� : ��+ to match the
names of your servers given by S J��,�!"$�Lã�� S , for example, to �)��
��K���*�*�������$�!"$� T .

67



5 Setting up Administration and Branch Servers

• File �,�*�����*��J��$����� : Change the entry
Sb: � TNT Ö�+Ò� T Õ*ë×��+Ò��Eï
���
���
��*��5.Ô�Ôm
�� : 
�ÓFß)��(����� $��
��!"¬Ô�Ô 6 
���� 6 � : Ó×Ô�Ô 6 
�� : 
.Ô�Ô|��å�
�E S
Here, replace : � T with the server name of your primary node and the
IP address with your service IP (the IP will change between the nodes
during failover). The service IP is probably out of the public network
range, 192.168.1.3 in this example.

• File ��J�
*��5��� )� : No changes.

All three files must be copied to the directory 6 ��
)� 6 �,�×�¦
 6 on both nodes.

5.3.6 Test of the HA Setup

As a first test of your HA configuration, do the following:

• Make sure that DRBD is started on both nodes with node1 as the primary
and that /dev/nb0 is not mounted.

• Start Heartbeat first on node1 then on node2 with the command S �$���,���*�*
 : ����
�!
����*
 S .
• After some time, the service IP on node1 should be configured and

/dev/nb0 should be mounted on /drbd.

• Issue S �)���,������
 : ����
ä�!
$��� S on node1. After some time, the service IP
and the mount of /dev/nb0 to /drbd should migrate to node2.

• Now issue S �$���$�����*
 : ����
ä��
��*�*
 S on node1 again. The service IP and
the mount should migrate from node2 to node1 again.

If this test is not working as expected, first check the connection of your dif-
ferent network cards. Further troubleshooting is out of the scope of this doc-
ument. Refer to the Heartbeat and DRBD manuals.

5.3.7 Final Setup

Now prepare the services actually used in the SUSE LINUX Retail Solution
infrastructure. Provide failover for the services dhcpd, named, and tftpd.
All data that is necessary for the services must be moved to the mirrored di-
rectory /drbd and must be linked to the locations where the daemons expect
the data. Under /drbd, a directory structure must be built to accommodate
the data, the data must be moved there, and the new locations must be linked
to the original locations in the file system. In addition, some tasks must be ex-
ecuted on the secondary node that were already accomplished on the primary
node by the �)�������	��
������������������*�,��������� script.
SUSE LINUX does not provide any scripts to take care of the tasks mentioned
above. Make sure the following data and symbolic links are present:

68



5.3 Installation of the Highly Available Branch Servers

• Below the path 6 
�� : 
 , the following directories must exist: ��
)� , 
�-*
*� : ���!
 ,����� .
• 6 ��
)� 6 �!��
 6�7 ��8 7�6 2�9 7 must be linked to 6 
�� : 
 6 ��
)� 6 �!��
 6�7 ��8 7�6 2�9 7 .
• 6 ����� 6 �$�!"$��
 must be linked to 6 
�� : 
 6 ����� 6 �,�!"$��
 .
• 6 ����� 6 (�� :)6 
��	��� must be linked to 6 
�� : 
 6 ����� 6 (�� :)6 
��	��� .

In the file 6 ��
)� 6 �,�Ò�¦
 6 �,����������J��$���,� , comment the rest of the last line with the
entries �$�!"$��
ï
�������
ï��
�-*
*��
 on both nodes. You have already edited this line
in a previous step.
Turn off automatic start of the services during boot with ����5��*����-)�!%N
*������

��-�- , ����5��*����-)�!%D�$�!"$��
L��-�- , and ����5)�*����-)��%K��
�-�
*��
K��-�- . Heartbeat will take
care of starting these services. Enable automatic start of Heartbeat with����5)������-)��%H�,�����*
 : ����
è��� .
Reboot both servers and check the replication of the /drbd directory from
the primary node to the secondary as described previously. Check the correct
operation of the services and the HA setup. Make sure that DNS names, like
tftp, are resolved to the virtual IP address of your HA cluster.
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There are a number of commands for initializing and maintaining administra-
tion and branch servers. These sections describe these commands and their
usage.

6.1 &('*),+�-/.�02123546&87�):9

The purpose of ���������	��
���
���������� is the configuration of the OpenLDAP direc-
tory server software and the initial creation of data in the LDAP directory. The
user is prompted to enter the company name, country abbreviation and the
LDAP administration password. The user can also enable or disable SSL com-
munication. Company name and country abbreviation are used to compose
the LDAP base DN, in the form ��â,�*��"��,���� ×çv��â*
�� .

6.1.1 Function

For creating the OpenLDAP configuration file 6 ��
�� 6 ���,���)(�
���� 6 �*(�����
����*����- , a
template configuration file is used from the directory 6 ��
)� 6 ����
 6�7 �*8 7�6 2�9 7�6
��!"��)(*��
�� . The necessary parts of �*(�����
����*����- , the LDAP base DN, and pass-
word are replaced from the ���������	��
���
���������� script with the corresponding
user entries. After generating the configuration file, the OpenLDAP service is
started.
Then the initial creation of data in LDAP is done using a template LDIF 1 file by
replacing the LDAP base DN. Finally, the generated LDIF file is fed into LDAP.
Now the initial LDAP directory structure is available on the administration
server.
�)�������M��
���
����/����� uses �)����1�����
*2�������3$����
.�'�)( during the password entry to hide
the typed in characters.

6.1.2 Usage

Run �)�������	��
���
����/����� on an administration server.
Caution: Running this script destroys any existing data in LDAP.

1 LDIF is a standardized file format for LDAP data.
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6.1.3 Files

6 ��
)� 6 ���,����(�
���� 6 (�
����/�^�*����-
6 ��
)� 6 ���,����(�
���� 6 �*(�����
.���*����-
6 ��
)� 6 ����
 6*7 �*8 7�6 2�9 7�6 
,�!"��)(���
�� 6 ��(�����
.���*�!��-��4
,��"��)(*��
��
6 ��
)� 6 ���	��
/�¦
 6 (�
����
6 ��
)� 6 ����
 6*7 �*8 7�6 2�9 7�6 
,�!"��)(���
�� 6 (�
������¦
��!"���(���
,�
6 ��
)� 6 ����
 6*7 �*8 7�6 2�9 7�6 
,�!"��)(���
�� 6 (�
)��-.�4�)���0�¦
��!"���(���
,�

6.2 &('*)P+$-/.�0RQTS246-/U�9()WVXSNYPVWSZ7�)69

The purpose of �)�������	��
������������������*�����.����� is the generation of the central con-
figuration file for all other POS scripts used on a branch server, the generation
of header files needed for automated configuration of DNS and DHCP, the
generation of configuration files for the DNS and DHCP services, adding a
multicast route for TFTP, the activation of the services DNS, DHCP, and TFTP
at boot time, and starting the services at once. Information from LDAP is used
where applicable.

6.2.1 Function

When running the �)�������	��
������������������*�����.����� script, enter the company name,
country abbreviation, IP address, and the LDAP administrator password of the
administration server. The configuration file 6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6�: �������������������*����*����- is generated by filling in the LDAP base, LDAP administrator password,
and the IP address of the administration server. The file 6 ��
)� 6 ����
 6�7 �*8 7�6 2�9 7�6
��!"���(���
�� 6!: ���������������*�,�������*�!��-��¦
,�!"���(*��
�� is used as template.
The �)�������	��
������������������*�,��������� script uses �)�������,����5	���/�'�)( to find its own IP
address in LDAP. It will only work correctly if the branch server data in LDAP
was created properly in advance using the �)������
�"M��� tool after the installa-
tion of the administration server. For further information, refer to Chapter 7
on page 79. The �)�������,���!5����/�'��( script also yields the domain name for this
branch, which is used to generate proper configuration header files for the
DHCP and DNS services, which in turn are needed for �)���*(�
����$+�
����&�4�)( and�)���*(�
����,+�
*�����/�'��( .
The zone file header for �)���*(�
����$+�
����&�4�)( is generated from 6 ��
)� 6 �!��
 6�7 ��8 7�62�9 7�6 
��!"��)(*��
�� 6 
*����ã*Ú,���$��-)��(��×�'�$���*
��*���¦
���"���(���
�� and written to 6 ����� 6 �$�!"$��
 6(�
����$ó�%����,�*����
���
 6 
�����ã*Ú$���,��-)�*(��×�'�$���*
��*� . The resolver configuration ( 6 ��
)� 6�����*��(!�.���*�!��- ) is written then �)���*(�
����,+�
��	�&�'�)( and �����*(�
����,+�
������/�'�)( are run
and the DNS and DHCP services are started. Finally, a multicast route is set
up and the TFTP service is started. The configuration of the multicast route
is also stored in 6 ��
)� 6 �! $��������-)��% 6 �,��
�3)���*5 6 �$��J�
,�,� so it is activated at boot
time.
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6.2.2 Usage

Run �)�������	��
������������������*�����.����� on a branch server.

6.2.3 Files

6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6 �,��"$��
 6 �$�!"$�*
.���*�!��-
6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6 
���"��)(���
,� 6 
*�	����
.�^�*�!��-.�'�$���*
��*���¦
���"���(���
��
6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6 
��	����
 6 
*������
.���*�!��-��4�,����
����
6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6 
���"��)(���
,� 6 
*�	��ã�Ú$�!�,�*-)�*(��×�'�$���*
��*���¦
���"���(���
��
6 ����� 6 �,�!"$��
 6 (�
����$ó�%����,�*����
���
 6 
��	��ã�Ú,�!�$��-���(*�Ò�4�,����
����
6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6 
���"��)(���
,� 6 ���,�*��(��/��������-��¦
���"���(���
��
6 ��
)� 6 �����*��(��.���*����-
6 ��
)� 6 �! $���*�!��-)��% 6 �,��
�3$���*5 6 �,�!J�
��,�

6.3 &('*)*)6[*-/UR.]\^4`_PVR)a7�&(b
The script �������! ��	���#"$��%����&�'�)( must be run on a branch server for fetching or
updating the images from the administration server. It uses �)�! ���� and requires
that the rsync service is properly configured and running on the administra-
tion server. The script �������! ��	���#"$��%����&�'�)( can be run manually, but the best
practice is to create a cron job that runs it every night to keep the images
up-to-date.

6.3.1 Function
�)�����! *�����#"$�*%����&�'��( reads the configuration file 6 ��
�� 6 ����
 6�7 �*8 7�6 2�9 7�6!: �������������������*����*����- and uses the definitions 2�9 7 ó�1�8 Þ 9�R�8�ó 7�c Q Ø ó Ø 9 Þ�Þ U�Q�Ü 7 and 2�9 7 ó���9 Ø U���ó
7�c Q Ø ó Ø 9 Þ�Þ U�Q*Ü 7 from that file. 2�9 7 ó�1�8 Þ 9�R�8�ó 7�c Q Ø ó Ø 9 Þ�Þ U�Q�Ü 7 contains a list of
rsync commands that fetch the data from the administration server. These
commands are executed first. On success, the commands in the directory2�9 7 ó���9 Ø U���ó 7�c Q Ø ó Ø 9 Þ�Þ U�Q*Ü 7 are executed to update the final destination of the
images.

6.3.2 Usage

Run �)�����! ������#"$��%��,�&�'�)( on a branch server or set up a cron job. A crontab line
for nightly run at 1 a.m. may look like this:

Ó Tedfdgd[6 J���� 6 � : ��� 6 �)�����! �������"$��%����0�'��(

6.3.3 Files

6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6�: ���������������*�,�*�������!��-
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6.4 &('*)2bq324`&,rPU6SPUX':-5s^.�_t7�&^b
�)���*(�
����,+����$�*����-���%��'�)( creates configuration files for CRs. Those config files
are generated by gathering data from LDAP and they contain information
needed by the CR at boot time about image, configuration files, partitioning
and disk.

6.4.1 Function

In normal operation, �)���*(�
����,+����$�*����-���%��'�)( does a part of what is done by�)���*(*����������+�(�
������'�)( : It looks for ��3�
� ��$�Ò� V�Þ U Ø ã���
�
����,����X files uploaded by
CRs, looks up the CRs LDAP entry, assigns the hardware type and the default
image for this hardware type in the CRs LDAP entry and finally generates the
config files for the CRs in the subdirectory Ø 1 under the tftpboot directory. The
file uploaded by the CR is removed from the /tftpboot/upload directory after
that.
�)���*(�
����,+����$�*����-���%��'�)( can optionally be run with the parameter ã$ã*
�J*"��,��(�( .
Using the ã$ã*
�J�"��,��(�( mode, �)���*(�
����$+��!�$�*�!��-)��%��4�)( regenerates the config files
for all CRs found in LDAP.
Note: When �)���*(�
����,+����$�*����-���%��'�)( generates syslog messages, these mes-
sages will be displayed in all open shell windows of the branch server, if the
default setting of the configuration file 6 ��
�� 6 �! $��(���%���������- is used. To avoid
this behaviour edit the following line in 6 ��
)� 6 �! )�*(���%��^�*����- and change it as
shown below:

u d �|�!"$����% d

6.4.2 Usage
�)���*(�
����,+����$�*����-���%��'�)( G ã�ã�
*J*"��,��(�(�I

6.4.3 Files

6 ��
)� 6 ����
 6*7 �*8 7�6 2�9 7�6�: ���������	�������,�����^������-

6.5 &('*)2bXV*42)WV2)Xr5bN324`&t7�&^b
�)���*(*����������+�(�
������'�)( registers new CRs in LDAP.

6.5.1 Function

See Section 4.5.1 on page 49 for a detailed description of �)���*(*����������+�(�
������'�)( .
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6.5.2 Usage

In normal operation, �)���*(*����������+�(�
������'�)( is run as a daemon. It can be started
by using the init script 6 ��
)� 6 ���	��
.�¦
 6 �)���*(*����������+�(�
���� , which is also used to
start the daemon at boot time. To enable this, use ����5)������-)��%N�����*(����,������+�(�
����
��� .
If �)���*(*����������+�(�
������'�)( is started manually, it backgrounds itself immediately.
To avoid this, use the optional parameter ã�
 . If started in this way, �����*(����,������+�(�
����/��)( will close when the shell is closed.

6.5.3 Files

6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6�: ���������������*�,�*�������!��-
6 
�-*
*� : ���!
 6 J��)(����*
 6 ��3�
� ��,�Ò� V�Þ U Ø ã���
�
���������X

6.6 &('*)RbN324`&,rW3N-v)w7�&(b
�)���*(�
����,+�
��	�&�'�)( generates DNS configuration and zone files from LDAP.

6.6.1 Function
�)���*(�
����,+�
��	�&�'�)( is called by �)���*(*����������+�(�
������'�)( at regular intervals. First, all
scLocation objects are looked up in LDAP. Each of these objects defines a sub-
net and for each of them a zone file is created. The header of each zone file is
taken from the file specified in the configuration file directive 2�9 7 ó*�*Ü�U*2�+�Ü�Q 7 óx 9�Q*8�R�8 Þ 2���U�R�8 , which is 6 �,��� 6 �,��"$��
 6 (�
����,ó�%����,������
���
 6 
�����ã*Ú)���,��-	��(��×�4�,���*
����
by default. The content of the zone file header is adapted to the installation
by ���������	��
��������	��������������������� (see Section 6.2 on page 73). The value of the
scDhcpRange attribute in a scLocation object is translated into a y î�8�Q*8�1�U*R�8 di-
rective. For each scService or scHAService, an A record is created or, if multiple
objects of that kind point to the same IP address, a CNAME record. After
that, an A record for each CR is generated. Finally, the file 6 ���*� 6 �,�!")��
 6 (�
����,ó%����,������
���
 6 �,�!"$��
.�¦Ú,���,�,� containing the definitions of all generated zones is
created. It is included from within 6 ��
)� 6 �,��"$��
���������- . If zones were changed,�)���*(�
����,+�
��	�&�'�)( returns the appropriate commands to restart the DNS ser-
vice, which are executed by �����*(����,������+�(�
����/�'��( .

6.6.2 Usage
�)���*(�
����,+�
��	�&�'�)( is called by �)���*(�����������+�(�
����/�'�)( .

6.6.3 Files

6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6�: ���������������*�,�*�������!��-
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6 ����� 6 �,�!"$�*
 6 (�
����,ó�%����$������
��*
 6
6 ����� 6 �,�!"$�*
 6 (�
����,ó�%����$������
��*
 6 
*�	��ã�Ú$�!�,��-��*(��Ò�4�$����
��*�
6 ����� 6 �,�!"$�*
 6 (�
����,ó�%����$������
��*
 6 �$��"$��
.�mÚ,���$�,�
6 ��
)� 6 �,�!"$�*
����*����-

6.7 &('*)2bq324`&,r*3q9|U}&t7�&(b
�)���*(�
����,+�
*�����/�'��( generates the DHCP daemon configuration file from LDAP.

6.7.1 Function
�)���*(�
����,+�
*�����/�'��( is called by �����*(����,������+�(�
����/�'��( at regular intervals. First,
all scLocation objects are looked up in LDAP. Each of these objects defines a
subnet and for each of them a subnet declaration in the 
�������
����*�!��- is gener-
ated. The header zone file is taken from the file specified in the configuration
file directive �*Ü�U*2,+�Ü�Ý Ø 2,ó�R�8 Þ 2���U*R�8�ß����*8 , which is 6 ��
)� 6 ����
 6*7 �*8 7�6 2�9 7�6 
*������
 6
�������
����*����-��'�,���*
���� by default. The content of the header file is adapted to
the installation by ���������	��
��������	��������������������� (see Section 6.2 on page 73).
The value of the scDhcpRange attribute in a scLocation object is translated into
a ������%�� statement in the subnet declaration. Also the options for tftpboot
are written into each subnet declaration. For each scCashRegister, a -���å���

��
�
�������� declaration is generated.
The new 
�������
����*����- file is first generated in a temporary directory. If it differs
from the working version, 
�������� is run with the temporary file in check mode.
If it passes the check, it is copied over the working file and the command to
restart the DHCP daemon is returned to be executed by �)���*(�����������+�(�
����/�'�)( .

6.7.2 Usage
�)���*(�
����,+�
*�����/�'��( is called by �)���*(�����������+�(�
����/�4�)( .

6.7.3 Files

6 ��
)� 6 ����
 6*7 �*8 7�6 2�9 7�6�: ���������	�������,�����^������-
6 ��
)� 6 
�������
����*����-æã�X 6 ��
)� 6 �!��
 6�7 ��8 7�6 2�9 7�6 
�������
 6 
*������
.���*�!��-
6 ��
)� 6 ����
 6*7 �*8 7�6 2�9 7�6 
*������
 6 
�������
������!��-��4�$����
��*�

6.8 &('*)`~,V*4W3X�,4R)*):�('XS*3Z7�&(b
�)����1,����
*2��,����3$����
��'�)( is a helper script for password entry that does not show
the entered password.
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6.8.1 Function
�)����1�����
*2�������3$����
.�'�)( is called by �)�������	��
���
����/����� and ���������	��
��������	�������������������� for password entry purposes.

6.8.2 Usage

From within shell scripts, use a line like

2�U 7�7 Û$9�1�Ü�â}���)����1�����
*2�������3$����
.�'�)(��

6.8.3 Files

none

6.9 &('*)5U}9PV,U}�|.�&t7�&(b
�)�������$����5������'�)( is a helper script to look up a server’s IP address in LDAP and
output the netmask and domain name related to that entry.

6.9.1 Function
�)�������$����5������'�)( is used from within ���������	��
��������	��������������������� to determine
the netmask and domain name related to the server IP address. The informa-
tion is then used to configure the resolver ( 6 ��
)� 6 �����*��(!�/���*����- ).

6.9.2 Usage
�)�������$����5������'�)( V ���Mã���
�
���������X

6.9.3 Files

6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6�: ���������������*�,�*�������!��-
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PosAdmin is a tool for managing the directory service holding the data of
servers, cash registers, and network infrastructure. PosAdmin is a command
line tool to add, remove, update, and query entries in the LDAP database. The
tool consists of serveral main actions to add, delete, or modify an organiza-
tional unit or a location. The parameters depend on the main action desired.

7.1 Basic Command Line Options

Basic command line options are primarily used for authentication as a user
identified by a special password. For example:

�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��§ã�ã��$������3$����
è�����!����


If you do not authenticate via command line options, you are prompted for
user name and password.
Another important command line option is the --base option. This option is
needed to find a base in the LDAP directory. To add a new location (branch),
specify an organization or the organizational unit as a base.

ã�ã : �����ï��â�"� $�*���*��çv��â*
��
ã�ã : �����ï��J,â : ���,(�����ç^��â�"� $�*���*��çv��â*
��
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In some cases, you can also set an abbreviation or a common name for the
base. This is only possible if the common name is a unique value in the
database.

ã�ã : ����� �,�!" : J���%

If posAdmin cannot determine the base — no or more than one base is found
— it will exit with an error message.
Another basic option is --help. This option shows a usage message with the
basic options.

7.2 Basic Actions

As mentioned above, posAdmin has four basic actions. With posAdmin, add
several objects as briefly described in Table 7.1. Each object has two types of
attributes: must and may attributes. The must attributes are the minimum
requirements for an object.

Option Explanation
--organizationalUnit a region or a city with several branches
--scLocation a branch defined as a unique network unit
--scServerContainer a structural directory for branch server in a location
--scService a service, like dns, tftp, dhcp
--scHAService a service, like dns, tftp, dhcp, which is highly available
--scBranchServer a branch server
--scNetworkcard a network interface card

Table 7.1: Add Options for 2$���!U�
�"M���

7.2.1 Adding an Organizational Unit

An organizational unit is a region, a city, or a subdivision. Its main purpose is
to structure the LDAP directory. They are instruments for visualizing the struc-
ture or organization of your company. Organizational units can be nested.
With posAdmin.pl, add an organizational unit with the following command:

�����!U�
�"����/�'�)(Kã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã��,�����!3$����
Z����������
äã�ã : �,���Y��â�"� $��������çv��â*
��Ké
ã�ã���
�
Zã�ã�����%����	��Ú���
������$��( C �	��
êã�ã��!J : ���,(����

This will create a directory "ou=berlin,o=mycorp,c=de". Use only uppercase
or lowercase letters or numbers. If desired, add a description by adding the
following attribute value pair to the command above:
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Attribute Type Explanation
--ou must This is the name of the organiza-

tional unit, for example, berlin.
--userPassword may Linux password
--searchGuide may This attribute is only for use by X.500

clients in constructing search filters.
--seeAlso may This attribute specifies names of

other directory objects and is used as
a pointer to a related directory entry.

--businessCategory may This attribute describes the kind of
business performed by an organiza-
tion.

--x121Address may X121 is a naming standard, for exam-
ple for international public data net-
work systems.

--registeredAddress may This attribute holds a postal address
suitable for reception of telegrams
or expedited documents, where it is
necessary to have the recipient ac-
cept delivery.

--destinationIndicator may This attribute is used for the telegram
service.

--preferredDeliveryMethod may Possible values are: ’any’, ’mhs’,
’physical’, ’telex’, etc.

--telexNumber may Teletex number
--teletexTerminalIdentifier may Teletex terminal indentifier
--telephoneNumber may Business phone number
--internationliSDNNumber may International ISDN number
--facsimileTelephoneNumber may Fax number
--street may This attribute contains the physical

address of the object to which the en-
try corresponds, such as an address
for package delivery.

--postOfficeBox may PO Box
--postalCode may Business postal code
--postalAddress may Business postal address
--pyhsicalDeliveryOfficeName may This attribute type specifies a physi-

cal delivery office name.
--st may This attribute contains the full name

of a state or province.
--l may This attribute contains the name of a

locality, such as a city, county or other
geographic region.

--description may This attribute contains a human-
readable description of the object.

Table 7.2: Organizational Unit Attributes for 2$���!U�
�"M���
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ã�ã�
��������)����
��*��� ôr�D
������!������
����!�ä��-D
��,�F����
� Òô

The Table 7.2 on page 81 summarizes all LDAP attributes of the object class
organizationalUnit.

7.2.2 Adding a Location (Branch)

To create a location, you need the following attributes as described in Table
7.3 on page 83:
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*1�����%�� T Ö�+×� T Õ*ë×� T � T Ó0ç T Ö�+Ò� T Õ*ë×� T �|ì�Óæé
ã�ã*����Ü��*-���J)(!
�î�3 T Ö�+Ò� T Õ*ë×� T ��+�ì�íæã�ã*����Ü� *�,�!"M�*�����YR�1 C 8Lé
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��*��� Þ ���!5èÓ�Ó�Ó

Note: Please note that we discovered a minor bug with the first SLRS version.
Even if the ����Ü*������ß)��å��*
*1�����%�� is set to start at T Ö�+Ò� T Õ*ë×� T � T Ó the first POS
client which will be initially registered will start with IP T Ö�+Ò� T Õ*ë�� T � T�T . We
will fix this bug for a future release of SLRS.

7.2.3 Adding a Branch Server

A branch server has a defined hardware, at least one defined IP address, and
offers network services, like TFTP, DNS, and DHCP. Before you can add a
Branch Server to a location, define a scServerContainer for a location. This
is done with the option --scServerContainer and the attribute --cn:
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��äé
ã�ã���
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,�,���,���êã�ã*���è�����������

In the new container, add a new branch server with the ã*�����������	��� 7 ���������
option by adding at least a common name ( ã�ã���� ) and, as a may attribute,
define the reference hardware with the ã�ã�����1���- 7 ���*���*�*Ü*� option, a pointer
(Distinguished Name) to the global database:
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Attribute Type Explanation
--cn must This is the common name of the location.
--ipNetworkNumber must This is the network address of the subnet of

the branch, for example, 192.168.1.0.
--ipNetmaskNumber must This is the netmask of the subnet of the

branch, for example, 255.255.255.0.
--scDhcpRange must This is the dynamic IP address range of

the DHCP server of the subnet. This is
needed to register the cash registers. It is
a comma-separated value pair, for example,
192.168.1.10, 192.168.1.50.

--scDhcpFixedRange must This is the fixed IP address range of the
DHCP server reserved for the cash registers.
It is also a comma-separated value pair. For
example: 192.168.1.51, 192.168.1.150.

--scDefaultGw must The default gateway for this location. This
will normally be a router to the corporate
wide area network.

--scDynamicIp must This flag is used to enable or disable the
dynamic IP address range of the DHCP
server. Allowed values are TRUE to en-
able or FALSE to disable dynamic IP address
ranges.

--scWorkstationBasename must This is the base name of the cash registers of
a branch used to create a unique name for
each cash register in combination with the
scDhcpFixedRange attribute and the scEnu-
merationMask.
For example, use the scWorkstationBase-
name CR, an scEnumerationMask of 000,
and the above-mentioned scDhcpFixedRange
to build the name of the cash registers and
their corresponding IP address. The first
newly registered cash register gets the name
CR001 and the IP address 192.168.1.51.
The next cash register is named CR002 and
gets the IP address 192.168.1.52.

--scEnumerationMask must Refer to scWorkstationBasename.
--associatedDomain may This optional entry configures the DNS do-

main and the domain part of the host names
of the cash registers to be in the stated do-
main. By default (if this entry is left empty),
the domain consists of the LDAP structure of
the scLocation entry DN. With this entry, a
different domain can be chosen.

Table 7.3: Location Attributes for 2)���!U�
�"����
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Now add a network interface card with a static IP address from the subnet
already defined. This is a scNetworkcard object with the must attributes --
scDevice and --scIpHostNumber. A description of all scNetworkcard attributes
is shown in Table 7.4.

�����!U�
�"����/�'�)(Kã�ã�J������L����â���
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Attribute Type Explanation
--scDevice must This is the name of network device of the card,

for example, eth0 or eth1.
--ipHostNumber must This is the IP address, for example,

192.168.1.1.
--macAddress may This is the MAC address of the network inter-

face card.
--scModul may This is the name of the Linux kernel module

for the network interface card.
--scModulOption may These are the module options of the Linux ker-

nel module for the network interface card.
--ipNetmaskNumber may If the ����Ý$����
�Q�J*" : ��� is not inside the defined

subnet of the location, add the netmask be-
longing to the IP address assigned to the net-
work interface card.

Table 7.4: Network Interface Attributes for 2$���!U�
�"M���

The next step is to set up services running on a branch server. At least define
the required DNS, TFTP and DHCP services. You can attain this using the
scService option, which has six must attributes:
The examples below show how to add the services DNS, TFTP and DHCP;
note that the DNS service is used as the ‘canonical’ entry. A description of all
scService attributes is shown in Table 7.5 on page 85.
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Attribute Type Explanation
--cn must This is the common name of the service.
--ipHostNumber must This is the existing IP address assigned to a

network interface card.
--scDnsName must This is the DNS Name of the service, which will

be created by the �����*(�
����,+�
����0�'�)( script. For
example: dns, tftp, dhcp.
For correct ‘reverse’ resolution of service IP ad-
dresses to DNS names, exactly one of the ser-
vice names for an IP address may be marked as
the canonical name. The scDnsName attribute
is marked by a semicolon, followed by the let-
ter ‘C’ or the word ‘Canonical’. This name will
be used for the reverse lookup table for the IP
address by �)���*(�
����$+�
����&�4�)( . The IP addresses
belonging to a branch server have their reverse
lookup set up automatically, so only virtual or
external IP addresses need to have a ‘canoni-
cal’ address specified explicitly.

--scServiceName must This is the name of the service. For example:
tftp, dns, dhcp.

--scServiceStartScript must This is the name of the init script in /etc/init.d.
For example, atftp for the tftp service.

--scServiceStatus must This is the flag to enable or disable the service.
Possible values are TRUE and FALSE.

Table 7.5: Service Attributes for 2$���!U�
�"M���
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7.2.4 Adding a Highly Available Branch Server Pair

The difference between a branch server and a highly available branch server
pair is:

• two servers

• at least two network interface cards per server

• instead of ��� 7 �*�*���*��� , ���!Ý�U 7 �������*���

Compared with section 7.2.3 on page 82 we had to add two servers in a��� 7 ��������� Ø �!��
��,���$��� , for example, bs1 and bs2, as shown in the example be-
low:uLu : � T
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After that, each server needs two network interface cards. The example below
shows how to add the network devices:
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Now add, the services DNS, TFTP, and DHCP as highly available services. A
description of all scHAService attributes is shown in Table 7.6 on page 88.
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��	����
Lé
ã�ã*��� 7 ���*���*��� 7 
���
�J��[R�1 C 8Zã�ã�����2��)��"$���� 7 ���*���*���ïR�1 C 86�

uLu Ü�Q 7 �!� : ��+H��� : ���!5*J��ä�����*�	�*���
�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã��,������3$����
Z���,�!����
Zé
ã�ã : �����F���,â : ��+0çi����â,���*�*�����Òçi����â��,� : ���×çv��J�â : ���,(�����ç^��â�"� $��������çi��â*
��æé
ã�ã���
�
Zã�ã*����Ý�U 7 �*�*���*���äã�ã*���F
����ïã�ã�����Ý$����
�Q*J*" : ��� T Ö�+Ò� T Õ*ë×� T ��ELé
ã�ã*����Ü����!Q��!")�N
����ïã�ã*��� 7 ���*���*����Q��!"$�F
����Hé
ã�ã*��� 7 ���*���*��� 7 
�����
 7 �!�)����
Y�,��"$��
Lé
ã�ã*��� 7 ���*���*��� 7 
���
�J��[R�1 C 8Zã�ã�����2��)��"$���� 7 ���*���*���Fß�U�� 7 86�
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uLu R�ß�R�2Z��� : ��+H��� : ���!5*J��ä�����*�	�*���
�����!U�
�"����/�'�)(Kã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã��,�����!3$����
Z����������
Zé
ã�ã : �����Y����â : ��+0çv����â,�����������Òçv����â��,� : ���×ç^�!J�â : �*�,(����.ç^��â�", $�����*��çi��â�
��æé
ã�ã���
�
Zã�ã*���!Ý�U 7 �������*���èã�ã*���ï
�-*
*�äã�ã�����Ý$����
�Q*J*" : ��� T Ö�+Ò� T Õ*ë×� T �míZé
ã�ã*����Ü*�	�!Q��!"$�H
�-*
*�äã�ã*��� 7 ���*���*����Q��!"$�ï
�-*
*�Zé
ã�ã*��� 7 �*�*���*��� 7 
����*
 7 �!�)����
è��
�-�
*��
Lé
ã�ã*��� 7 �*�*���*��� 7 
���
*J	�[R�1 C 8èã�ã*����2��)�#")���� 7 �*�*���*���Yß�U�� 7 86�

uLu Ü�Ý Ø 2Z��� : ��+H��� : ���!5*J��ä�����*�	�*���
�����!U�
�"����/�'�)(Kã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã��,�����!3$����
Z����������
Zé
ã�ã : �����Y����â : ��+0çv����â,�����������Òçv����â��,� : ���×ç^�!J�â : �*�,(����.ç^��â�", $�����*��çi��â�
��æé
ã�ã���
�
Zã�ã*���!Ý�U 7 �������*���èã�ã*���F
������äã�ã�����Ý$����
�Q*J*" : ��� T Ö�+Ò� T Õ*ë×� T �|ìKé
ã�ã*����Ü*�	�!Q��!"$�N
*�����äã�ã*��� 7 ���*���*����Q��!"$�F
������Zé
ã�ã*��� 7 �*�*���*��� 7 
����*
 7 �!�)����
L
�������
Lé
ã�ã*��� 7 �*�*���*��� 7 
���
*J	�[R�1 C 8èã�ã*����2��)�#")���� 7 �*�*���*���Yß�U�� 7 86�

Attribute Type Explanation
--cn must This is the common name of the service.
--ipHostNumber must This is the virtual IP address of the HA Service.
--scDnsName must This is the DNS name of the service.
--scServiceName must This is the name of the service. For example:

tftp, dns, dhcp.
--scServiceStartScript must This is the name of the init script of the service.
--scServiceStatus must This is the status of the service. TRUE or FALSE

are possible values.
--scPrimaryService must This flag is used to describe if this a primary

service or not. TRUE or FALSE are the possible
values. If you define a primary server, this flag
is always TRUE. On a secondary server, this
flag is always FALSE.

Table 7.6: HAService Attributes for 2$���!U�
�"M���

7.2.5 Modify

The modify basic option enables you to modify attributes of an object, to add
a may attribute to an object, or to delete a may attribute. If an operation is
not finished successfully, get an error message.
To add or to modify attributes, specify the object, an attribute value pair, and a
DN. The main difference in command arguments between the ‘add’ operation
and the ‘modify’ and ‘remove’ operations is that with ‘add’, the base DN of the
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directory object below which the new entry should be created is specified with
the ‘--base’ argument. For ‘modify’ and ‘remove’, the target object is specified
directly with the ‘--DN’ argument.
The following example adds a description to an ����%����M��Ú���
��*���,��( C �	��
 with the
dn of ou=berlin,o=mycorp,c=de and modifies the attribute value respectively:

�)���!U�
�"M���/�'��(Kã�ã��,������3$����
Z���,�!����
Zé
ã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã�Ü�QK��J�â : ���,(����.ç^��â�"� )�*������çi��â*
��äé
ã�ã#"���
���-� èã�ã�����%����	��Ú���
������$��( C �	��
æé
ã�ã�
������!�)����
	����� ô4"� N
������!�)����
	�����ä��- : ���,(�����ô

To remove this description, execute:

�)���!U�
�"M���/�'��(Kã�ã��,������3$����
Z���,�!����
Zé
ã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã�Ü�QK��J�â : ���,(����.ç^��â�"� )�*������çi��â*
��äé
ã�ã#"���
���-� èã�ã�����%����	��Ú���
������$��( C �	��
êã�ã�
������!�)����
������

Option Type Explanation
--DN must Distinguished name of the object to modify.
--<object> must Object with must or may attributes which shall be

modified, for example, --scWorkstation.
--<attribute> must Attribute, for example, –scPosImageVersion.
--<value> may If a value is given the attribute is modified, oth-

erwise the attribute entry is deleted.

Table 7.7: Modify Options for 2)���!U�
�"����

A further example describes the modification of the POS image name and ver-
sion of the CR POS1 with the dn of cn=POS01,cn=Lab,ou=berlin,o=mycorp,c=de,
using the attributes –scPosImageDn and –scPosImageVersion of the --scWorkstation
object class:

�)���!U�
�"M���/�'��(Kã�ã��,������3$����
Z���,�!����
Zé
ã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã�Ü�QL����â�2,9 7 Ó T çi����â*��� : ç^��J�â : ���,(�����ç^��â�"� $��������çi��â*
��æé
ã�ã#"���
���-� èã�ã*����Û)���*5)�!
���
����!�êã�ã*���!2$�����#")��%���Ü*� Ù �����Fé
ã�ã*����2)�����#"$�*%���à����)������� T � T �mE

7.2.6 Remove

To remove an object from the database, you need the basic option ã�ã�����"��!��� ,
the option ã�ã�Ü�Q , and, as the attribute, the distinguished name of the object to
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delete. If the referred object has subentries, you also need the ã�ã�������J��$�������
option.
For example, to delete a ��� 7 �*�*����� Ø ����
��,���,��� with all servers and all services,
use the following command:

�����!U�
�"����/�'�)(Kã�ã��,�����!3$����
Z����������
Zé
ã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã����!"������Lã�ã�������J��$�����,�Ké
ã�ã�Ü�QL����â,���*�*�����Òçi����â��,� : ���Òç^�!J�â : ���$(�����çv��â�"� )�*�����.çv��â*
��

Option Type Explanation
--DN must Distinguished name of the object to delete.
--recursive may Option to delete an object with all subobjects.

Table 7.8: Remove Options for 2$����U�
�"M���

7.2.7 Query

To query an object, use the basic option ã�ã���J,���� , an object option, like ã�ã*���!�$������
��*���
or ã�ã*�����������	��� 7 ��������� , and, if desired, an attribute value pair to search for ob-
jects with a specific value. The following examples describe all possibilities to
query.

Option Type Explanation
--base must The base option sets the base in which to search

for objects. On the administration server, the de-
fault base is the oraganization (o=mycorp,c=de). If
posAdmin is executed on a branch server, the base
defaults to the location.

--<object> must Object which shall be queried, for example,ã�ã����!�,������
������ .
--<attribute> may Attribute to search within the specified object, for

example, –ipNetworkNumber.
--<value> may If a attribute value is given, only objects with match-

ing values are searched.

Table 7.9: Query Options for 2$����U�
�"M���

a) Listing all locations with all data in Berlin:

�����!U�
�"����/�'�)(Kã�ã��,�����!3$����
Z����������
äã�ã�J������Lé
ã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã : �����F��J�â : ���,(�����ç^��â�", $�*�����.çv��â*
��äé
ã�ã���J,���� Zã�ã*���!�,������
����!�
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b) Listing all locations in Berlin, but showing only the ipNetworkNumber:

�)���!U�
�"M���/�'��(Kã�ã��,������3$����
Z���,�!����
Zé
ã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã : �����ï��J,â : ���,(�����ç^��â�"� $�*���*��çv��â*
��èé
ã�ã���J,�*�� èã�ã*���!�$������
��*���§ã�ã�����Q���
�3$���*5�Q�J*" : ���

c) Listing all locations in Berlin, but showing only the ipNetworkNumber
192.168.1.0:

�)���!U�
�"M���/�'��(Kã�ã��,������3$����
Z���,�!����
Zé
ã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã : �����ï��J,â : ���,(�����ç^��â�"� $�*���*��çv��â*
��èé
ã�ã���J,�*�� èã�ã*���!�$������
��*���§ã�ã�����Q���
�3$���*5�Q�J*" : ��� T Ö�+Ò� T Õ*ë�� T ��Ó

7.3 Managing Hardware

With posAdmin, add, remove, and modify hardware assets. These are nor-
mally hard disks, network interface cards, and configuration files. All refer-
ence hardware is registered in the global containter in the LDAP directory.

7.3.1 Managing Cash Registers

The first step to register a new Cash Register Hardware is to define a name
and the model type of the CR. The following example adds a scCashRegister
object below the global container using the attributes as described in Table
7.10.

Attribute Type Explanation
--base must The base is generally the global container, for

example, cn=global,o=mycorp,c=de.
--cn must This is the common name of the cash register.
--scCashRegisterName must The model type of the cash register.
--scPosImageDn must This is the distinguished name of the default

image of the cash register.
--scDiskJournal may This boolean field is set to true if journaling

should be enabled. Journaling is only added
on diskfull machines.

Table 7.10: CashRegister Attributes for 2$����U�
�"M���

�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã��,������3$����
Z���,�!����
Zé
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ã�ã : �����Y����â�%,(�� : ��(�ç^��â�", $�*�����.çv��â*
��äé
ã�ã���
�
Zã�ã*��� Ø ������1,��%)�*��
,���æã�ã*���è���*
� ��,��EYé
ã�ã*��� Ø �,����1���%��*��
�����Q��!"$� T +*E*í�ì�Õ
�Ké
ã�ã*����2$�����#"$��%���Ü*�æ����â : �,�!3)�����Òç^��J,â*%,(�� : ��(�ç^��â�"� )�*�����.çv��â*
��

The next step is to add hardware-dependent configuration files, such as XF86Config.
The following example adds a scConfigFileTemplate object below the Cash Reg-
ister Hardware container crtype3 using the attributes as described in Table
7.11.

�����!U�
�"����/�'�)(Kã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã��,�����!3$����
Z����������
Zé
ã�ã : �����Y����â$�!�*
� ��$�*Eõçv���,â*%,(�� : ��(�ç^��â�"� )�*�����.çv��â*
��äé
ã�ã���
�
Zã�ã*��� Ø ����-)�!%�ß)��(���R��!"��)(*��
��§ã�ã*������ß�ë�Õ Ø ����-)�!%Zé
ã�ã*��� Ø �!��-)��%�ß���(�� 6 ��
�� 6 � T�T�6 ��ß�ë�Õ Ø ����-)�!%äé
ã�ã*��� Þ J	��
ïR�1 C 8èã�ã*���!�)����Ú�� T Ó�+�íKé
ã�ã*��� Ø �!��-)��%�ß���(���Ü���
�� 6 "� �
���
�� 6 ��ß�ë�Õ Ø ����-)��%.� T +*E*í�ì�ÕL�

Attribute Type Explanation
--base must This is the base distinguished name of

the CR object, for example, cn=crtype3,
cn=global,o=mycorp,c=de.

--cn must This is the common name of the config file.
--scMust must This flag is used to enable or disable the config

file. Allowed values are TRUE to enable or FALSE
to disable the config file.

--scConfigFile must This is the target path of the config file, for ex-
ample, /etc/X11/XF86Config.

--scBsize must Specifies the block size for the TFTP download.
--scConfigFileData must This is the source path of the config file, for ex-

ample, /tmp/XF86Config.mydata.

Table 7.11: ConfigFileTemplate Attributes for 2$���!U�
�"M���

A second config file template type is supported which stores configuration files
outside of the ldap directory. Rsync is used to transfer the files to the branch
server. As such, the config files must be placed in the path: /opt/SLES/POS/rsync/config/.
The following example adds a scConfigFileSyncTemplate object below the Cash
Register Hardware container crtype3 using the additional attributes as de-
scribed in Table 7.12.

�����!U�
�"����/�'�)(Kã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã��,�����!3$����
Z����������
Zé
ã�ã : �����Y����â$�!�*
� ��$�*Eõçv���,â*%,(�� : ��(�ç^��â�"� )�*�����.çv��â*
��äé
ã�ã���
�
Zã�ã*��� Ø ����-)�!%�ß)��(�� 7  �����R,�!"��)(���
��êã�ã*������ß�ë�Õ Ø ����-)�!%Zé
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ã�ã*��� Ø ����-)��%�ß)��(�� 6 ��
)� 6 � T�T�6 ��ß�ë�Õ Ø ����-���%äé
ã�ã*��� Þ J���
ïR�1 C 8èã�ã*�����)����Ú�� T Ó�+�íKé
ã�ã*��� Ø ����-)��%�ß)��(����$������(!2,��
*� 6 ����
 6*7 �*8 7�6 2�9 7�6 �)�! ���� 6 �*����-)�!% 6 ��ß�ë�Õ Ø �!��-)�!%.� T +*E�í�ì�Õ
�

Attribute Type Explanation
--scConfigFileLocalPath must This is the local source path

of the config file, for example,
/opt/SLES/POS/rsync/config/XF86Config.mydata.

Table 7.12: ConfigFileSyncTemplate Attributes for 2)���!U�
�"����

Next, define the hard disk or the RAM1 disk of the CR. To add a RAM disk,
which is a minimum requirement if no hard disk is available, you need the
following parameters as described in Table 7.13.

u 
���-����	����%Y�[1�U Þ 
)�*��5
�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã��,������3$����
Z���,�!����
Zé
ã�ã : �����F���,â,�!�*
� *�,�*Eõçv����â*%,(�� : ��(�ç^��â�"� )�������.çi��â*
��äé
ã�ã���
�
Zã�ã*����1��!"�Ü	�*��5æã�ã*���ï����"äã�ã�����Ü����	�*��� 6 
���� 6 ���!" T

Attribute Type Explanation
--base must This is the base distinguished name of the CR object, for

example, cn=crtype3, cn=global,o=mycorp,c=de.
--cn must The common name of the device, for example, ram.
--scDevice must This is the device of the RAM disk, for example,

/dev/ram1.

Table 7.13: RamDisk Attributes for 2$���!U�
�"M���

To define a hard disk, the following parameters as described in Table 7.14 are
of interest.

u 
���-����	����%Y� �,����
N
)�*�!5
�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â�", $�*�����.çv��â*
��äé
ã�ã��,������3$����
Z���,�!����
Zé
ã�ã : �����F���,â,�!�*
� *�,�*Eõçv����â*%,(�� : ��(�ç^��â�"� )�������.çi��â*
��äé
ã�ã���
�
Zã�ã*����Ý�����
�
)�*��5èé
ã�ã*���N��
��Kã�ã*���!Ü������*��� 6 
���� 6 ��
��Yé
ã�ã*����Ý�
 7 ��Ú��ïÖ�Ó�Ó�ÓYé
ã�ã*����2,���*
���
	��������R,� : (�� ô T Ó�Ó�ÓHë�+Y��3����è��3����`��í�Ó�Ó�Óïë�E 6 ��å*
�E:��ô

1 Note that _et�pe�!_is�n^l�� can not be used, because this device is used for the initial RAM disk.
We recommend to use _et�pe�!_bs�n�l,z . This should not be confused with the hard disk device
which uses a partition table.

93



7 PosAdmin

Attribute Type Explanation
--base must This is the base distinguished name of

the CR object, for example, cn=crtype3,
cn=global,o=mycorp,c=de.

--cn must The common name of the device, for example,
hda.

--scDevice must This is the device of the hard disk, for example,
/dev/hda.

--scHdSize must This is the size of the hard disk in megabytes.
--scPartitionsTable must This is a semicolon-separated (’;’) list of partition

entries. Each entry has four parameters: the size
in megabytes, the partition type ID (82 for swap,
83 for a Linux partition), the mount point, and
the file system (swap or ext3).

Table 7.14: Harddisk Attributes for 2)���!U�
�"����

7.4 Managing Images

After the installation and configuration of the SLRS, initial entries for the
browser and java POS image are added to LDAP. These LDAP entries serve as
example only! 2

The following example adds a scPosImage object below the global container
using the attributes as described in Table 7.16 on page 96.

�����!U�
�"����/�'�)(Kã�ã�J������L����â���
�"M���.ç^��â�"� )�*������çi��â*
��äé
ã�ã��,�����!3$����
Z����������
äã�ã : �,���K����â*%,(�� : ��(�çv��â�"� $��������çv��â*
��äé
ã�ã���
�
Zã�ã*���!2$�����#")��%��Zã�ã*��� S "� *8�å*
A������� S éã�ã*�����#")��%���Q���"$� S "� *8�å*
I�����,� S éã�ã*����2$�����#"$��%���à����$������� S*T � T � T �r����
������ S éã�ã*����Ü*�	���,9���
	��������1,�!"��!
�� S�6�: ���!
 6 ��å���(�����J�å���Ó S é
ã�ã*����Ü*�	���,9���
	�������!�$������( S ��9 Ø U��*��9�9�R S éã�ã*�����#")��%���ß)�*(�� S "� *8�å*
I�����,� S éã�ã*�����)����Ú�� S ë T Ö�+ S ã�ã*��� Ø ����-)��%�ß)��(�� S!6 ��
)� 6 � T�T�6 ��ß�ë�Õ Ø �!��-)��% S

Each image may be available in several versions, as shown in Table 7.15,
which can be set active or passive for testing purposes. Image versions that
are ‘passive’ are never selected automatically, but only when they are config-
ured explicitly in the scWorkstation entry for the individual cash register. For
‘active’ images, the branch server selects the highest available version auto-
matically.
To activate a registered image, set its image version active. This is done with
posAdmin with the modify basic action and the multivalue option.

2 The POS system manufacturer will provide a script to add the required SLRS objects to
the LDAP directory during the configuration of the administration server. For information,
refer to the POS system manufacturer documentation.
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Value Explanation
1.1.2 The Version number is set to T � T �|+ , but this POS image is

disabled in LDAP and will not be used for a new CR client,
even when the scCashRegister object which correspond to the
POS client matches with the ���!2$�����#")��%���Ü*� attribute entry.

1.1.2;passive Same behaviour as above.
1.1.2;active This POS image with version T � T �|+ is enabled.
1.1.2;active
1.1.3;active
1.1.5;active

All image version are enabled. The latest image version will
be used for download to the POS client.

1.1.2;passive
1.1.3;active
1.1.5;passive

Only image version T � T �mE is enabled.

Table 7.15: Behaviour of the scPosImageVersion Attribute
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To activate the new image version on a branch server, use the commands�)������ ������#")��%����&�4�)( and �)���*(�
����$+��!�$�*�!��-)��%��4�)( with the ã�ã�
*J*"��,��(�( option.
You can assign an image to a CR that does not default to its hardware. In
this case, the active or passive flag for the images in the global container are
ignored.
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To remove the image assigned to the workstation, run the command:
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Attribute Type Explanation
--base must This is the base distinguished name of

the POS image object, for example,
cn=myjava,cn=global,o=mycorp,c=de.

--cn must This is the common name of the POS im-
age, for example, myjava.

--scImageName must This is the name of the POS image, for
example, myjava.

--scPosImageVersion must This is the version number of the POS
image, followed by the flag �,�����������
or ���!
������ , for example, 1.1.2; active.
The version number and the flag are
semicolon-separted (’;’). There are sev-
eral combinations possible of this at-
tribute, which are described in Table 7.15
on page 95.

--scDhcpOptionsRemote must This is the boot option of the
POS client, the mandatory value is
6�: ���!
 6 ��å���(�����J�å���Ó .

--scDhcpOptionsLocal reserved This attribute is reserved for future ex-
tension of the SLRS and is actually not
used.

--scImageFile must This is the file name of the image, which
the CR will download from the branch
server, for example, myjava.

--scBsize must Specifies the block size for the TFTP
download of the POS image, for exam-
ple, 8192. Possible values are: 4096
(4KB) for image sizes <128MB, 8192
(8KB) for image sizes <256MB, 16384
(16KB) for image sizes < 512MB and
32768 (32KB) for image sizes <1GB.
Note: You have to select a TFTP block
size of 32KB for the full featured desk-
top image, because there is a limitation
of the block counter for TFTP.

scConfigFile must This specifies the path of the con-
fig file, for example, /ect/ntp.conf or
/etc/X11/XF86Config.

Table 7.16: POS Image Attributes for 2$����U�
�"M���
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The imageBuilder software was designed to provide an easy-to-use interface
for creating operating system images. Using the imageBuilder, the created im-
age is automatically featured to work on Point of Sale (POS) cash register sys-
tems. To work with the imageBuilder, at least the main package POS_Image-
Builder 1 and one of the boot packages as well as one of the image packages
(refer to Section 8.1) must be installed.
The basic command line tool providing all features needed for handling oper-
ating system images is called:

scr [ Options ]

The name scr means setup cash register. For a detailed description refer to
Chapter 10 on page 105.

8.1 Overview of the POS_Image Packages

The software to handle the images was bundled into RPMs with the base name
POS_Image. SUSE provides the POS imageBuilder tool, several prebuild POS
images, and so-called POS image description trees for administrative purposes
which will be installed during the AS installation. POS images are the software
that is run on the POS clients. These should not be confused with the boot

1 The imageBuilder and the corresponding POS Image Packages will be installed, by selecting
"SLRS Admin server Image Building System" as software selection during the installation of
the SLRS software. For further information refer to Section 3.2 on page 23.
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image2 and operating system image each POS client needs to receive after it
is powered on. For further information refer to Section 9 on page 103 and
Section 15.6.3 on page 148.
The following packages exist:

• POS_Image
This package contains the README.Packages file, which describes the
package structure of the POS project.

• POS_Image-Builder
This package provides the major programs for creating and maintain-
ing operating system images. All functions are available with the scr
command line tool.

• POS_Image-Netboot
This package contains the netboot image description structure, which
includes all the files and directories needed to build the netboot boot
image using the imageBuilder for booting diskless cash register systems.

• POS_Image-Netboot-Binary
This is the prebuilt netboot boot image.

• POS_Image-DiskNetboot
This package contains the disknetboot image description structure, which
includes all the files and directories needed to build the disknetboot boot
image using the imageBuilder. It can boot diskful and diskless cash reg-
ister systems.

• POS_Image-DiskNetboot-Binary
This is the prebuilt disknetboot boot image.

• POS_Image-Minimal
This package contains the minimal image description structure, which
includes all the files and directories needed to build the minimal image
using the imageBuilder. It can be loaded from one of the available boot
images. The minimal image supports only console-based applications.

• POS_Image-Minimal-Binary
This is the prebuilt minimal image.

• POS_Image-Java
This package contains the java image description structure, which in-
cludes all the files and directories needed to build the java image using
the imageBuilder. It can be loaded from one of the available boot im-
ages. The java image supports console-based and X11 and Java–based
applications.

2 The POS clients boot two images – a first stage image, for example, q!pecey!a�aec�u�z�{|z�{�µk�t�k#wvx#q�pec#y!a�abc�u�z�{|z�{~µ�aes�\itey!a�abc�u�z�{|z�{�� and a second stage image, for example,l�k�q*k�l�n��!u�z�{�z�{�·F�.y�s�abÑ�wbpes�u�z�{|z�{��F����nb��n�u�z�{�z�{��F�¬t�p!wvx�c�ab]*u�z�{�z�{�� .
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• POS_Image-Java-Binary
This is the prebuilt java image.

• POS_Image-Browser
This package contains the browser image description structure, which
includes all the files and directories needed to build the browser image
using the imageBuilder. It can be loaded from one of the available boot
images. This image supports console-based, X11 and Java–based appli-
cations, and provides a web browser.

• POS_Image-Browser-Binary
This is the prebuilt browser image.

• POS_Image-Desktop
This package contains the desktop image description structure, which
includes all the files and directories needed to build the desktop image
using the imageBuilder. The desktop image is a complete SUSE LINUX
system and can only be loaded from the disknetboot image.

• POS_Image-Desktop-Binary
This is the prebuild desktop image.

8.2 Operating System Images

An image, in short, is a file containing a file system with data. If the structure
of the data within this file system is based on a set of files and directories
needed to prepare an operating system, it is an Operating System Image.

8.3 Installing imageBuilder

To use the scr command line tool, install a set of POS_Image RPM packages
as already mentioned. For example, to build and run the minimal standard
image on a cash register system, install the imageBuilder, the netboot image
description, and the minimal image description package.
This step is performed with the following commands3:

rpm -Uhv POS_Image-Builder.rpm
rpm -Uhv POS_Image-Netboot.rpm
rpm -Uhv POS_Image-Minimal.rpm

3 Note: The imageBuilder packages are installed during the installation of the admin server.
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Note when installing:

• If you have received a SUSE LINUX Option Pack CD, follow the instruc-
tions that come with this CD.

• If the name of an RPM file contains the version number and the archi-
tecture for which it was built, specify the entire RPM file name in your
rpm command line.

After succesfully installing the imageBuilder, find the scr tool in your path
and in the main tree at 6 ����
 6�7 �*8 7�6 2,9 7 . After succesfully installing the corre-
sponding image description package for the netboot and the minimal image
as shown in the example above, find the image description directory at:

/opt/SLES/POS/system

8.4 Copying the SLRS CDs into a Central Archive

To use the imageBuilder and to build an image, software is needed. The
imageBuilder is part of the SUSE LINUX Retail Solution (SLRS) CD set, which
is based on the SUSE LINUX Enterprise Server (SLES). The first step is to
gather all SLRS CDs into a single installation source tree. Start with CD1, for
example, /opt/SLES/dists/slrs-i386/CD1, and copy everything from CD1 to
this directory. Do the same procedure for the United Linux CDs, for example,
/opt/SLES/dists/ul-i386/CD1, /opt/SLES/dists/ul-i386/CD2, etc. If you
have any United Linux Service Pack or SUSE LINUX Option Pack CDs, do the
same with these CDs.

8.5 Configuring the imageBuilder

The software packages used to build an image are RPM-based and obtained
from the SUSE LINUX SLRS CD set. For imageBuilder to work correctly, specify
the path where it can find the needed packages.
The configuration file for imageBuilder can be found at:

/etc/opt/SLES/POS/AdminServer.conf

The file is ASCII, line-based, and contains information in the simple key=value
format. Edit AdminServer.conf and enter the CD paths corresponding to the
installation source tree to which you have copied the SUSE LINUX SLRS CDs.
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For example:

SLESCD1=/opt/SLES/dists/ul-sp3/CD1
SLESCD2=/opt/SLES/dists/slrs-i386/CD1
SLESCD3=/opt/SLES/dists/ul-i386/CD1
SLESCD4=/opt/SLES/dists/ul-i386/CD2
SLESCD5=/opt/SLES/dists/ul-i386/CD3

During installation, the imageBuilder checks each CD set to find the packages
needed to create the requested image. The order of the single CD entries is im-
portant. scr looks for the requested package in the same order as the CD spec-
ification in AdminServer.conf. According to the example above, this means
imageBuilder will search the packages from /opt/SLES/dists/ul-sp3/CD1 to
/opt/SLES/dists/ul-i386/CD3.
Note: The processing sequence, as mentioned above, to put the latest pack-
ages into the image starts with SLESCD1. As shown in the example, add the
United Linux Service Pack CD4 on the top of all entries.

8.6 Prebuilt Standard Images

A set of standard images is provided with imageBuilder. To install the standard
images described below, perform the following commands5:

rpm -Uhv POS_Image-Netboot-Binary.rpm
rpm -Uhv POS_Image-DiskNetboot-Binary.rpm
rpm -Uhv POS_Image-Minimal-Binary.rpm
rpm -Uhv POS_Image-Java-Binary.rpm
rpm -Uhv POS_Image-Browser-Binary.rpm
rpm -Uhv POS_Image-Desktop-Binary.rpm

The prebuilt image and checksum files are located in:

/opt/SLES/POS/image

4 SLRS 8 is based on United Linux Service Pack 3, therefore this CD needs to be on top. If
you receive a newer Service Pack CD replace Service Pack 3 with it.

5 Note: The prebuilt standard image packages are installed during the installation of the
administration server.
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9 The Boot Process of a Cash
Register System

To understand how to use the operating system images, a short description of
the cash register system is useful. The following diagram shows the simplified
boot process of a cash register system.

No Have Disk System ?

Load kernel

Enable CashRegister
system on disk

Yes

Load CashRegister

Load kernel

system

Load boot initrd.gz

Run linuxrc

Enable CashRegister
system

PXE Network Boot

CashRegister

No Yes

Figure 9.1: Simplified Flow Chart of the Boot System

The most important point is to understand the cooperation between the initial
boot image initrd.gz and the intrinsic cash register image. If the system is able
to boot via a network, it will load the kernel and the compressed boot image
from the network. The brain of the boot image is the linuxrc script, which
does all the stuff controlled by an image configuration file also obtained from
the network. The major task is to download and activate the cash register im-
age. The boot image is exchanged for the cash register image to be activated.
Normally, only work with the cash register images and leave the boot image
as it is delivered from SUSE.
The following short overview describes the steps that take place when the cash
register is booted to the image determined by its product ID:
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9 The Boot Process of a Cash Register System

• Via PXE network boot or boot manager (GRUB), the cash register boots
the initrd (initrd.gz) that it receives from the branch server. If no PXE
boot is possible, the cash register tries to boot from the hard disk, if
accessible.

• Running linuxrc starts the process described below. For a more detailed
information, refer to Chapter 15.6 on page 144.

1. The required file systems to receive system data are mounted.

2. The cash register hardware type is detected.

3. The cash register bios version is detected.

4. Network support is activated corresponding to the hardware type of the
cash register.

5. The network interface is set up via DHCP.

6. The TFTP server address is acquired.

7. The configuration file config.<MAC Address> is loaded from the server
directory /tftpboot/CR via TFTP or a new cash register is immediately
registered.

8. The PART: line in the configuration file is analyzed.

9. The SYNC: line in the configuration file is evaluated.

10. Indicated images are downloaded with multicast TFTP.

11. Checksums are checked and download is repeated if necessary.

12. The CONF: line of the configuration file is evaluated.

13. All the user-land processes based on the boot image are terminated.

14. The cash register image is mounted.

15. The configuration files are copied into the mounted cash register image.

16. The system switches to the mounted cash register image.

17. The boot image is unmounted.

18. The kernel initiates the init process that starts processing the boot scripts.
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This chapter describes the principles of creating and modifying cash register
images using the scr (setup cash register) command line tool. Every image
created is filed into a specified directory.
The scr tool can be used in one of the following ways:

1. Create an image from a ready-to-use image description tree. In this case,
one scr call with the necessary options creates the image.

2. Create an image step-by-step. In this case, the image is first prepared,
which means the root directory of the image is accessible. A next step
may be to modify the contents of the image below the image root direc-
tory, for example, install a program into the image. The last step is to
create the image from the current contents.

Chapter 11 describes the use of scr in more detail. Below, find an overview
and a description of the available src options:

• −−list
Show a list of all available image descriptions and versions from which
an image can be built. To create an image from one of the listed items,
specify the image name among other parameters. To do this, just put the
name and the version number together separated by a dash and set this
name (e.g., browser-1.1.1) as an argument to the −−image option.

• −−prepare
In conjunction with the −−image option, a new image root tree is in-
stalled. The root directory of this image is named root and is located in
the current directory.

• −−keep-root
The root image tree is normally removed in case of error or after the
image was created using the −−build option. To avoid the deletion
of the root image tree, this option can be used in conjunction with the
−−prepare or −−build option.

• −−keep-rpm
The RPM database is normally removed from the image to save space.
To avoid the deletion of the RPM database, this option can be used in
conjunction with the −−build option.
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• −−no-strip [filename]
Executables and libraries are normally stripped out to discard symbols
and save space. If symbols are needed this option can be used. Without
specifying a filename nothing gets stripped. if a filename is given only
the matching files will not be stripped. The syntax of the file is based on
glob patterns. Each line of the file specifies a glob pattern which may
match exactly one file or multiple files. For example:

/usr/X11R6/bin/XFree86
/lib/*

With this file you will prevent the file /usr/X11R6/bin/XFree86 and all
files within the directory /lib to be stripped. Please note glob patterns
doesn’t work rekursively.

• −−build
Create an image from a previously prepared root image tree.

• −−destdir <name>
In conjunction with the −−build option, a destination directory for the
image and the checksum file must be given.

• −−create <name>
Create your own image. This option creates a new image description
tree as a copy from a −−image-given standard image with name name.
The new image description resides at /opt/SLES/POS/system/<name>.
The name of the new image description must contain a version number 1

in the same format as used for the standard images.

• −−feature <list>
In conjunction with −−prepare, the given features are included in the
image after it has been prepared. The argument list is a comma-separated
list of feature names. Currently, the following feature names exist:

– adduser:<username[+<groupname>][+nohome]>=[userpassword]
Include a user with a userpassword into the image. If the pass-
word is set set to ask, scr will ask for the user password during
image preparation, otherwise the given password will be used. If
an empty string is used no password will be set for the user. If the
username is combined with an optional groupname the user will be
part of this group. If the flag nohome is set the user will not have
a home directory.

1 Note: If you want to change the version number of your image description tree clone
later on, you have to edit the Ã�g#Ä�d��bj
� file located in the root of the image description
tree. Otherwise the scr tool will not list the correct version number, if you only modify the
version included in the directory name.
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– addgroup:<groupname>
Include the group with the name groupname into the image.

– auth
Include root authentication into the image. During image prepara-
tion, the user is asked for the root password, which is needed to log
in to the image system later.

– serial_console
Include serial console support into the image.

– set_serial
A runlevel script called setserial is included, which enables a ser-
vice to configure all available serial interfaces for raw access during
boot. This is needed for cash register systems providing more than
the standard /dev/ttyS0 and /dev/ttyS1 serial interfaces.

– set_alias:<value>
Include alias support. The boot process of the cash register stops
and asks for an alias name. Allowed values for this feature are the
following:

∗ Value [n] greater than zero
The question for the alias name appears, but the user is forced
to enter a name within [n] seconds.
∗ Value equals zero

The question for the alias will not appear (default).
∗ Value equals -1

The question for the alias name appears and the boot process
sleeps until the user enters something.

• −−create-data-image <directory>
In conjunction with −−image and−−destdir, a data only image will be
created. A data only image is a EXT2 image file containing only a copy
of the data tree starting at the given directory. Such an image can not be
used as operating system- or boot image. If a diskful system is booting
and its IMAGE variable includes an additional data image which will be
downloaded to a /dev/ramX device, the data contents will be included
automatically into the system. If a data image is downloaded into a par-
tition on the disk the data is available at the mountpoint refering to the
contents of the PART variable. A big advantage of this feature compared
to the normal CONF workflow is that the data image is controlled in the
same way as the operating system image which means for example any
changes to the data image will be detected automatically and the image
gets updated if necessary.

• −−extend <file>
In conjunction with −−prepare, the given file is used to install addi-
tional RPM packages that are not part of any distribution.
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• −−image <name>
Defines the name of the image to prepare or build.

• −−verify
In conjunction with −−prepare, all packages are verified using RPM
after they are installed. The result of the verification is displayed.

• −−gzip
In conjunction with −−build, the created image file is compressed us-
ing gzip. This option can only be used in conjunction with netboot and
disknetboot images.
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The creation of custom POS operating system images for cash registers is
based on image description trees, which are provided with the SLRS along
with prebuilt POS CR images. An image description contains all the files in a
directory that are required to generate a cash register image using the Perl-
based imageBuilder image.pl. Aside from the image.pl script, the command
line tool scr (setup cash register) is also provided. The usage of the scr is
shown below.
The path 6 ����
 6�7 �*8 7�6 2,9 7�6 �! )��
��!" is selected as the source path for the image
description directory. The directory to which the description files are written
must include a three-part version number in its name in the format:

ImageName-Major.Minor.Release

• For smaller image modifications that do not add or remove any new
packages, only the release number is incremented. The config and setup
files remain unchanged.
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• For image changes that involve the addition or removal of packages, thus
changing the features of the image, the minor number is incremented
and the release number is reset. The config file remains unchanged.

• For image changes that change the size of the image file (change to the
config file), the major number is incremented.

The example below shows the image description directories for the standard
images described in Section 15.2 for reference purposes:

: �,�!3)�����)ã T � T � T 
��,��5�
$���Mã T � T � T 
)�*�!5*�,��
 : ���!
�ã T � T ���äé
�!
 : ����
�ã T � T � T Ù ���,�,ã T � T � T "M���M�#"$��(�ã T � T ��� �,��
 : ���!
�ã T � T ���

Note: SUSE recommends to use 6 ����
 6�7 �*8 7�6 ���,����� as the destination path
for the creation of your own POS images. For further information about the
partitioning of the administration server refer to Table 5.1 on page 56.

11.1 List All Image Descriptions

The first thing to start with is to check the available image descriptions and
versions from which imageBuilder can create standard images. To get the list,
execute the command ���!�Zã�ã�(��*��
 . This returns something that resembles:

+*ë$ã
��J�( T ��Ô�ì�+ÒÔ�ì�+ V)T X Ô��#"$�*%��ÒÔ : �,�!3������ à����$�������/Ô T � T � T+*ë$ã
��J�( T ��Ô�ì�+ÒÔ�ì�+ V)T X Ô��#"$�*%��ÒÔÅ"M���	��"$��( à����$�������/Ô T � T ���+*ë$ã
��J�( T ��Ô�ì�+ÒÔ�ì�+ V)T X Ô��#"$�*%��ÒÔ²�,��
 : ���!
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)�*��5��,��
 : ���!
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��J�( T ��Ô�ì�+ÒÔ�ì�+ V)T X Ô��#"$�*%��ÒÔ¼�!
 : ���!
 à����$�������/Ô T � T � T+*ë$ã
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11.2 Creating a Standard Image

This example shows how to create the standard minimal image with the ver-
sion 1.1.7 in the working directory myImages. Do this with the following
command line:

���!�Zã�ã��������,�����Lã�ã���"$��%�� "M���M�#"$��(�ã T � T ���èé
ã�ã : J	�*(�
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The example below shows how to enable support for the serial console using
the −−feature option for the minimal image:

���!�Zã�ã��������,�����Lã�ã���"$��%�� "M���M�#"$��(�ã T � T ���èé
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11.3 Creating a New Image Description Tree

Creating a standard image is not that exciting and all the standard images
are available as prebuilt versions with the imageBuilder RPM package. More
interesting is building your own image description tree.
For example, create a new image description tree named myImage-1.1.1.
This task can be performed by copying one of the existing standard images.
To view the list of the available images, execute the command: scr −−list. In
the example below, the minimal-1.1.7 image is used as the base for the new
image description tree:

���!�Zã�ã*�!������
�� "� )��"$��%��,ã T � T � T ã�ã��#"$�*%�� "M���	�#")��(�ã T � T ���

After this command, find the new image description tree at /opt/SLES/POS/system/myImage-
1.1.1. At this stage, the image is the same as the minimal image except its
name. To adapt the new image, it is important to know about the structure of
the image description tree.

11.3.1 Structure of the Image Description Tree

• IMAGE
An unformatted file that contains a brief description of of what this im-
age is capable.

• VERSION
This file contains the version number of the image description tree, for
example, 1.1.2. If you want to change the version number of your image
description tree, you have to edit the à�8�1 7 ��9�Q and the name of the image
description tree directory. Otherwise the scr tool will not list the correct
version number, if you only modify the version included in the directory
name.

• files
Subdirectory that contains special files, directories, and scripts to ensure
that RPM is used as the package manager before any packages are in-
stalled in the image. The entire directory is copied into the root of the
image tree using cp -a. This directory cannot contain any libraries or
binary files. Any binaries and libraries required before the first rpm call
must be extracted from the corresponding packages in advance.

• files-user
Subdirectory that contains special files, directories, and scripts for adapt-
ing the image environment after the installation of all the image pack-
ages. This directory also may not contain any binary files or libraries.
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• package
Subdirectory in which searches for packages occur. The directory is auto-
matically initialized depending on the entries in the imageBuilder config-
uration file /etc/opt/SLES/POS/AdminServer.conf. During this process,
symbolic links for all keys containing the partial string CD are created.
The value after the key in AdminServer.conf indicates the path to an
installation CD provided by SUSE. Four links per entry are created as
follows:

– SLESCD[n]-i586
Points to [Path]/suse/i586

– SLESCD[n]-noarch
Points to [Path]/suse/noarch

– SLESCD[n]-ul-i586
Points to [Path]/UnitedLinux/i586

– SLESCD[n]-ul-noarch
Points to [Path]/UnitedLinux/noarch

In the case of a CD set of seven SUSE LINUX Retail Solution CDs, for ex-
ample, twenty-eight symbolic links are created, but not all of them need
to point to an existing directory. If there is no package directory, a link to
the global /opt/SLES/POS/pac directory is made. For more information
about this, see the Section 8.5 on page 100 of this document.

• script
Subdirectory that contains Bash scripts that are called after the installa-
tion of a package, primarily in order to remove the parts of a package
that are not needed for the cash register system.

• config
Configuration file that indicates the image size, type, and base name.
The structure of the file corresponds to the format W��� Ô à���(�J$� .
The following keys are defined:

– size
Image size as a number followed by M or G standing for Megabyte
or Gigabyte.
Note: The scr supports the feature extending the image size auto-
matically to a calculated size, if the specified config size value is to
small. If the config size value plus the additional size needed to
build the image is more than 100MB, scr will abort with an error
message. Furthermore scr will not reduce the image size automati-
cally by design, because it must be possible to configure additional
space, for example, if custom scripts are run.

– type
The image type is restricted to ext2 or ext3 at the moment, al-
though different formats are possible, if necessary.
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– name
The image name indicates the base name of the image. It is au-
tomatically expanded using the version number and the date. The
version number is extracted from the directory in which the de-
scription files for this image are located.

– timezone
The time zone. The possible time zones are located in the directory
/usr/share/zoneinfo. For the image itself, only one time zone each
is required. For this reason, the relative path to the time zone to
use in the image is indicated after the timezone key, for example,
Europe/Berlin. The imageBuilder uses this information to extract
the corresponding time zone from the timezone package and to
store it as /etc/localtime in the image.

– imagetype
Determines the type of the image. The value for this optional pa-
rameter is either diskful or diskless. If imagetype is not specified,
the image is built with the original setup description. If diskful is
set, all the necessary packages needed to handle the image on a
hard disk will be included in the setup description. If diskless is
set, all those packages not needed will be removed from the setup
description.

In addition to the above mentioned keys, it is also possible to enter other
information in the Key:Value format. All values entered in config file are
stored in a file called .profile before the execution of the scripts in the
script directory. The file is created in the root of the installed image and
can then be sourced from any script using the following instruction:

test -f /.profile && . /.profile

The parameters of the config file are then available as variables in the
script and can be processed appropriately. The following entries are also
possible:

– usbdrivers
Contains a comma-separated list of file names. The file names are
interpreted as USB driver names and correspondingly captured if
they are contained in the kernel tree.

– netdrivers
Contains a comma-separated list of file names. Every file is indi-
cated relative to the directory /lib/modules/<Version>/kernel/drivers/net.
The names are interpreted as network drivers and captured if they
are contained in the kernel tree.
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– drivers
Contains a comma-separated list of file names. Every file is indi-
cated relative to the directory /lib/modules/<Version>/kernel The
names are interpreted as general driver name and captured if they
are contained in the kernel tree.

– locale
Contains a comma-separated list of valid locale names. The image
will only contain support for the given locales. This includes the
glibc part as well as the X11 library. A list of valid locales can be
obtained with the command locale -a

– keytable
Contains the name of the console keymap to use. The name corre-
sponds to a map file stored below the path /usr/share/kbd/keymaps.
Furthermore, the variable KEYTABLE within the file /etc/sysconfig/keyboard
will be set according to the keyboard mapping.

A representation of the config file for the netboot-1.1.7 image description
is shown below as an example:
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• config.system
Optional configuration script for the image. This script is called at the
end of the installation but before the installation scripts have run. It is
designed to configure the image system, such as the activation or deac-
tivation of certain services (insserv). The call is not made until after the
switch to the image has been made with chroot.

• config.cleanup
Optional configuration script for the image. This script is called at the
end of the installation and after all the installation scripts have run. It
is designed to clean-up the image system. Affected are all the programs
and files only needed while the installation scripts are running.

• setup
Configuration file indicating which packages make up the image and
which RPM options must be used to install them. Each package can also
be accompanied by a specific version of the package here. The structure
of the file is as follows:

Package Basename : RPM Option : Package Version
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Multiple RPM options are separated from each other by commas. If an
executable shell script with the same name as the package base name is
present in the script directory, it will be executed after the installation
of all the packages.

• setup.user
Optional configuration file that may be present in addition to setup. The
file has the same format as the setup file, with the addition that a path
to the package can be indicated after the package version.

Package Basename : RPM Option : Package Version : Path

• setup.txt
Optional information file for the LDAP system. This file contains infor-
mation regarding which configuration files are required by the image
and whether they are hardware or system–dependent. The structure of
the file is as follows:

Flag : File

The File value corresponds to the configuration file name, including the
path, indicating where this file is located in the system. The following
values can be set for the Flag value:

– SYS
Specifies that the indicated file is a hardware-independent configu-
ration file for the system, e.g., /etc/ntp.conf.

– HWD
Specifies that the indicated file is a hardware-dependent file, e.g.,
/etc/X11/XF86Config.

11.4 Extending an Image

Extending an image means including new software packages into the image.
To extend the minimal image to provide the vi editor, it is only necessary to
add the vim package to the list of packages marked for installation. The pack-
age required is called vim and is part of the SLRS. There are two possibilities
to add a package to the list:

1. Add the package to the setup file, which can be found in the image de-
scription tree. After this, adapt the size parameter of config file, which
can be found in the description tree.
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2. Create a file using the same syntax as the setup file and add the package
to it. The size parameter can be part of this file, too. Specify the file as
an argument of the scr parameter --extend

The following example will demonstrate both possible workflows for extend-
ing an image, starting with the first method:

1. Create a copy of the standard minimal image:

���!�Lã�ã*�!������
�� "� )�#"$�*%��,ã T � T � T ã�ã���"$��%�� "M���M�#"$��(�ã T � T ���

2. Edit the file /opt/SLES/POS/system/myImage-1.1.1/setup and add
the following line:

�	�#" Ô²å Ô²å

3. Adapt the size parameter of the file /opt/SLES/POS/system/myImage-
1.1.1/config because the image will be bigger. Otherwise the image
cannot be created and a corresponding error message will be displayed
by the scr, which informs about the needed image size.

����Ú��ÒÔ¦í�+ Þ
4. Build the new image with the command:
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5. Find the newly created image and the md5 file in the directory /tmp/myDirectory.

The second method follows:

1. Create a copy of the standard minimal image:

���!�Lã�ã*�!������
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2. Create the file /tmp/setup.with.vim and add the following lines:

����Ú��ÒÔ¦í�+ Þ�	�#" Ô²å Ô²å

The specification of packages in this file requires the single packages to
exist at /opt/SLES/POS/pac. If your package resides elsewhere, specify
the path at the end of the line, for example, vim : x : x : /tmp/editors.

3. Build the new image with the command:
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4. Find the newly created image and the md5 file in the directory /tmp/myDirectory.
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11.5 Manually Extending an Image

The description above is based upon the existence of the package within the
SLRS CD set. Extending an image may be based on non-standard packages or
even on software not bundled in a package.

Packages Not in SLRS

To extend an image with a package not part of the SUSE LINUX Retail Solution
(SLRS), the procedure varies from that described above:

1. Create a copy of the standard minimal image:

���!�Zã�ã*�!������
�� "� )�#")��%��,ã T � T � T ã�ã��#"$��%�� "M���	�#"$��(�ã T � T ���

2. Copy the package to the global package directory /opt/SLES/POS/pac.
In this example, the newest unstable vim-unstable package is added:

���H����"Mã�J����!
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3. Leave the file setup untouched and edit the file
/opt/SLES/POS/system/myImage-1.1.1/setup.user instead. Add the
following line: 1

���#"Mã�J�����
�� : (�� ÔÅå ÔÅå

4. Adapt the size parameter of the config file and build the new image in
the same way as the standard procedure described above.

Unpackaged Software

To extend an image with software not packaged into an RPM package the
procedure is as follows:

1. Create a copy of the standard minimal image:

���!�Zã�ã*�!������
�� "� )�#")��%��,ã T � T � T ã�ã��#"$��%�� "M���	�#"$��(�ã T � T ���

2. Prepare the image first:

���!�Zã�ã��������,�����Lã�ã���"$��%�� "� )��"$��%��,ã T � T � T
3. After the image is prepared, find the root system of this image below the

directory root-myImage-1.1.1.
1 The example uses the package name ��k�l�u���q�wvc�nby��#p�{�s#]bl . Note if you use package names

with version numbers, for example, ��k�l�ur��q�wvc�niy��#p�u�z�{��!u^��}�z�{4ki��·#¶){�s#]vl , you have to add
the following line in setup.user: ��kml�u���q�w^c�nby��#pÆ± � ± z�{���u^��}�z
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4. Copy the non-RPM–based software to a directory within the image. For
example:

��� V �*��-*
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5. Change into the image system with the command:
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6. Perform all the steps needed to install the software.

7. Leave the image system with the exit command.

8. Adapt the size parameter of the config file.

9. Build the image from the current data using scr:
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10. You will find the image and the md5 file in the directory /tmp/myDirectory.

11.6 Configuring an Image

Configuring an image means adapting it for a specific hardware and envi-
ronment. Features, like activating and deactivating services, setting up spe-
cial postinstall scripts, adding standard configuration files and loading kernel
modules, is part of the image configuration.
For example, if someone has created a new image description tree below
the path /opt/SLES/POS/system/myImage-1.1.1, the issues described in the
following sections may arise:

11.6.1 Including Fixed Configuration Files

If the image should provide a fixed configuration — a configuration file pro-
viding information for a service that is hardware independent — this file can
go to the files-user subdirectory. For example, to include the /etc/sysconfig/hotplug
file to the image, use the following commands:

1. Change to the source/files-user directory of the image:

��
 6 ����
 6�7 �*8 7�6 2�9 7�6 �! $��
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2. Create the directory structure according to the original system location
of the configuration file:
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3. Create the configuration file within the files-user tree. In this case, sim-
ply copy the file from the real system into the image tree:
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The file tree within files-user is completely copied to the image while it is
created.

11.6.2 Including a Data-Image for configuration

If there are configuration files which you want to control outside of the image
itself a mechanism is needed to include this files. Normally this is done using
the CONF variable to specify which files should be loaded at which location
into the system after the main operating system image has been downloaded.
Well another way to do this is to handle a data image. For example:

1. Create a temporary directory which contains the data
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)��� 6 
�"�� 6 "� �
���
��

2. Create the directory structure according to the original system location
of the configuration file below this data directory and apply your config-
urations
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3. If everything is done proceed creating a data image
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This call will create a data image named mydata-1.1.1 and the refering
MD5 sum. The files will be saved in /tmp/myDataDirectory.

4. To activate this image an entry to the IMAGE variable of the config.<MAC>
file has to be included. To make sure the contents of the data image
get copied into the system the image itself has to be downloaded to a
/dev/ramX device. A possible IMAGE setup may look like the following
example:
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The mydata image contents are copied completely to the system after it
has been downloaded to /dev/ram2.
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11.6.3 Activating and Deactivating System Services

These tasks are all done in the config.system file. To activate or deactivate
a service the according runlevel, links must be set or removed. This should
be done using the insserv command. To activate a service, include a call like
this:

sbin/insserv /etc/init.d/<service>

To deactivate a service, include a call like this:

sbin/insserv -r /etc/init.d/<service>

11.6.4 Setting up the Time Zone

The time zone setup is done within the config file.

timezone:Timezone

The parameter Timezone describes the path to the zone file relative to the
/usr/share/zoneinfo directory. For example: timezone:America/New_York

11.6.5 Writing Postinstall Scripts

A postinstall script is always bound to a package from the setup file and is
mostly used to remove stuff from this package that is not needed for the im-
age. Such a script always has the same name as the corresponding package
and is stored in the script directory of the image source tree. The script it-
self is called within the image environment, which means it is not possible to
damage the host system with your script even if you are using absolute paths.
Such a script should look like the following template:

#!/bin/sh
echo -n "Image [<name>]..."
test -f /.profile && . /.profile

... script code

echo done
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The parameter name should be the name of the image to which this script
belongs.

11.7 Distributing New Images

The purpose of this section is to put new build POS images to the central rsync
directory of the AS and to distribute them to the branch servers (BS). First,
copy the required POS images from the directory:

/opt/SLES/POS/image/

to the rsync directory:

/opt/SLES/POS/rsync/

Note: The interaction to put the POS images, which should be run on the POS
clients, to the rsync directory is done manually to give control over the POS
image types and versions distributed to the branch servers.

AS Interaction Example 1:

The example below shows how to put a previously-extended browser POS
image to the rsync directory of the AS, so it can be received on request by the
BS:

• Copy the extended Browser POS Image:

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�neo�p#_�l!��g#�#c#�#s�aiÑ�wipbs�u�z�{�z�{~�!ui�e���#��u�z���u^�����
_eab]�c!_#def#g�d�_bh�j#d�_bs�w��#q�\i_!kml�nbo�p�_^y�s�abÑ�wipes�u�z�{|z�{~�

• Copy the corresponding Browser Image MD5 check sum file:

\�]�_eab]�c!_#def#g�d�_bh�j#d�_!k�l�neo�p#_�l!��g#�#c#�#s�aiÑ�wipbs�u�z�{�z�{~�!ui�e���#��u�z���u^���){òl�t����
_eab]�c!_#def#g�d�_bh�j#d�_bs�w��#q�\i_!kml�nbo�p�_|l��#g��#ce��s�abÑ�wbpbs�u�z*{|z�{��){�l�t#�

AS Interaction Example 2:

The example below shows how to put a new first stage boot image to the rsync
directory of the AS, so it can be received on request by the BS:

• Copy the new netboot2 Image:

2 SLRS provides three different prebuild boot images, the netboot, disknetboot and cdboot
image. Keep in mind using the net boot image from the example will only operate diskless
POS clients. For further information refer to Chapter 15 on page 139.
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\^]`_#ab]�c!_ed#f#g�d�_ih!j#d�_!kml�neo�p#_!krq�k�c�s�t!u�q�pbc#y�a�aic�u�z�{|z�{�}�ui�#�#���!u�zr��u�z���{�o����
_#ab]�c!_ed#f#g�d�_ih!j#d�_bs�w^�#q�\i_iy�a#abc!_!k|q*k�c#s�t�{�o#�

• Copy the Linux kernel:

\^]`_#ab]�c!_ed#f#g�d�_ih!j#d�_!kml�neo�p#_!krq�k�c�s�t!u�q�pbc#y�a�aic�u�z�{|z�{�}�ui�#�#���!u�zr��u�z���{�x�pis#q�p��){~��{ð�M{���zeu�z^�e��u^h�j#d��!�|�����
_#ab]�c!_ed#f#g�d�_ih!j#d�_bs�w^�#q�\i_iy�a#abc!_���k�q#���

Note: The POS clients boot two images — a first and a second stage image.
Refer to Section 15.6.3 on page 148 for further information.

BS Interaction:

Transfer the POS Images from example 1 and 2 from AS to BS. To do that
execute the command �)�����! �������"$��%����0�'�)( .
After the execution of the command �)������ ������#")��%����&�4�)( , verify the result by
checking the contents of the following directories. The extended browser im-
age of the example above and the new netboot image (intrd + new kernel)
should now be available on the BS in:

• (�� 6 
�-*
�� : ���!
 6 �#"$��%����

• (�� 6 
�-*
�� : ���!
 6�: ���!


Important Notice: When later running ��@����*��A���?i��<�B	 !��¡��.¢ , remember that dis-
tributing new POS images from the AS to the branch servers is only one part of
the action needed to enable boot image version changes. The counterpart is to
activate the version changes inside the LDAP entries of the AS and to update the
CR config files that reside on the BS. Otherwise POS clients already registered
in LDAP and on the BS will not boot the new POS image version located below
the £M>^¤�>|�&¥�@�@�> directory. For more details, refer to Section 7.4 on page 94 and
Section 6.4 on page 75.
Furthermore refer to Figure 3.6 on page 38 which illustrates the dependences
between LDAP, tftpboot directory and the POS clients.
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In environments where no network infrastructure is available for booting cash
register systems via LAN, the CD-ROM boot may help. The CD-ROM boot
option of the imageBuilder1 (scr) generates an ISO9660-compliant CD-ROM
image that is bootable according to the "El Torito" specification. The resulting
CD-ROM contains a minimal Linux system image (cdboot), a second stage
Linux system image (cash register image), and a configuration file config.image.
The configuration file controls whether the cash register image is written into
a RAM disk or if it must be placed on the hard disk of the booting node.

12.1 Preparing the CR CD-ROM Boot Image

All steps for creating a CD ISO image can be done using the scr command line
tool, but there are a few issues that must be clarified first:

• Which cash register image should be used? This may be one of the
standard CR images (minimal, java, browser, desktop) or a custom image.

• Is it possible to build the preferred cash register image using the scr
statement? To create a CD ISO image, test if you can build the cash
register image first.

• Which features do you want to include into the cash register image?

• Which system configuration files are needed for the cash register image?

If you have considered all the mentioned issues, you can start to prepare the
CD-ROM as follows.

1 For further information refer to Chapter 8 on page 97 and to Chapter 10 on page 105.
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12.1.1 Set up the CD-ROM Cash Register Image

Normally, all files a cash register image needs are obtained from the network
controlled by a configuration file. In the case of a CD boot, all files must be
part of the CD-ROM and therefore must be prepared before the image creation
process.

12.1.2 Create a Setup Directory

Create a directory to save all the following files. For example:

mkdir /tmp/cdsetup

12.1.3 Create the CR Configuration File config.image

To enable the cdboot boot image to know which cash register image it should
load and to know how it should do this, create a CR configuration file. This
file must be named config.image.
The format corresponds to the format of the file config.<MAC Address>. In
the case of the CD-ROM boot, the following parameters are used:

IMAGE=device;name;version
CONF=src;dest,...,src;dest
PART=size;id;Mount,...,size;id;Mount
JOURNAL=ext3
DISK=device
FEATURE=The contents of the −−feature option
EXTEND=The contents of the −−extend option
PARAMS=Additional options of type bool

• IMAGE
Specifies which image (name) should be loaded with which version (ver-
sion) and to which storage device (device) it should be linked, e.g.,
/dev/ram1 or /dev/hda22. If the hard drive is used, a corresponding
partitioning must be performed.

2 Linux Newbies: The POS client partition (device) hda2 defines the root file system "/" andÀ�t�n�z is used for the swap partition. The numbering of the hard disk device should not be
confused with the RAM disk device, where _et�pb�!_bs�n^l�� is used for the initial RAM disk and
can not be used as storage device for the second stage POS image. SUSE recommends to
use the device _et�pb�!_bs�n^l�z for the RAM disk.
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• CONF
Specifies a comma-separated list of source:target configuration files. The
source (src) corresponds to the file within the directory. The target
(dest) corresponds to an absolute path below the cash register image
to which it is saved.

• PART
Specifies the partitioning data. The comma-separated list must contain
the size (size), the type number (id), and the mount point (Mount).

– The first element of the list must define the swap partition.

– The second element of the list must define the root partition.

– The swap partition must not contain a mount point. A lowercase x
must be set instead.

– If a partition should take all the space left on a disk, set a lowercase
x as the size specification.

• JOURNAL
Specifies a journal to be added to the filesystem. The value for this
parameter must be set to ext3 because the only journaled filesystem we
are using is ext3. the JOURNAL parameter will be evaluated only if DISK
has been set as well.

• DISK
Specifies the hard disk. Used only with PART and defines the device via
which the hard disk can be addressed, e.g., /dev/hda.

• FEATURE
This optional parameter is only of interest while the cash register image
is created. The value of FEATURE is the value of the −−feature op-
tion used for building the cash register image. For information, refer to
Chapter 10.

• EXTEND
This optional parameter is only of interest while the cash register image
is created. The value of EXTEND is the value of the −−extend option
used to extend an image with an additional RPM package.

• PARAMS
This optional parameter is only of interest while the cash register image
is created. The value of PARAMS consists of bool options which are used
for special actions. At the time this parameter is introduced to set the
option -z only. This will cause the image to be compressed. The CDboot
linuxrc will recognize a compressed image refering to the suffix .gz. A
compressed CD image is smaller than an uncompressed one and will be
uncompressed on the fly while the image gets installed.
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The examples below show two typical examples of the config.image file. One
using a RAM disk ( 6 
���� 6 ���!" T ) into the minimal image will be loaded in-
stalling on diskless POS clients and a second example using a hard disk drive
( 6 
���� 6 ��
�� ) where the partition 6 
���� 6 ��
���+ will be used as root file system for
the browser image on diskful POS systems.
Example 1:

IMAGE=/dev/ram1;minimal;1.1.7
CONF=XF86Config;/etc/X11/XF86Config
FEATURE=set_serial

Example 2:

IMAGE=/dev/hda2;browser;1.1.2
CONF=XF86Config;/etc/X11/XF86Config
PART=200;S;x,900;L;/,x;L;/home
DISK=/dev/hda

As shown in the examples above, the CR configuration file config.image defines
the XF86Config file in its CONF statement. All the files configured in the CONF
statement must be available within the CD-ROM setup directory. For the ex-
ample above, this means the file must exist in the directory /tmp/cdsetup/XF86Config.

12.2 Creating the CD ISO Image

If the CD setup directory has been prepared correctly, the ISO image can be
created in two steps:

1. Create the cdboot image using the feature module POSBootCD. This fea-
ture will create the cash register image and it requires the CD setup di-
rectory as parameter. Here is an example for the required scr statement:

scr −−prepare −−build −−image cdboot-1.1.1 \
−−feature boot_cd:config=/tmp/cdsetup \
−−destdir /tmp/mycd

How does scr work? The src tool creates the cdboot image and the cash
register image as specified using the data of the image desription tree
/tmp/cdsetup and saves all created images to the destination directory
/tmp/mycd.
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2. Create the ISO image from the previously created operating system im-
ages. The −−create-iso option of the scr will create a CD directory struc-
ture and all necessary boot manager files. Then an ISO image is made
using the mkisofs command.

For the example above, this step requires the following scr call:

scr −−create-iso mycd.iso −−destdir /tmp/mycd

After the src call, find the mycd.iso image in the directory /tmp/mycd.
The parameter −−destdir defines the target and the source directory.

3. Choose a CD recording program of your choice then burn the cash regis-
ter CD boot ISO image (/tmp/mycd/mycd.iso) onto CD. A very nice tool
to burn CDs is the KDE application k3b.

12.3 Booting the CR CD-ROM Boot Image

The behaviour of the POS clients booting from CD-ROM is similiar to the ac-
tions receiving the first and second stage boot image from a branch server. Fi-
nally the second stage POS image, for example, the browser image is installed
on the hard disk drive of the POS client. The partition information resides in
the config.image file located on the CD-ROM, which is normally created from
the LDAP entries from the administration server. For further CD-ROM boot-
ings, the installed browser POS image will be booted from the hard disk drive
of the CR.
Depending on the second stage boot image (minimal, java, browser, desktop)
which resides on the boot CD one should note the following restrictions:

• The java and the browser image should only be used for diskful POS
systems. Otherwise the POS system needs to be upgraded with enough
RAM to hold the POS image.

• For diskless POS clients the first stage and the second stage boot image
must fit into the available RAM3 of the CR. Otherwise a kernel panic, for
example, "VFS: Unable to mount root fs on ..." will be displayed loading
the second stage POS image.

3 Keep in mind that onboard VGA – depending on the used POS hardware – will also reduce
the available RAM disk space.
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In the two-tiered administration server and branch server architecture, the
branch servers are assumed to be placed in a possibly ‘remote’ environment,
sometimes far from knowledgeable Linux administrators. To simplify this task,
a toolkit is provided that enables the administrator to create ‘autoinstall’ me-
dia that will automatically install and set up branch servers with very little
effort on-site. Currently, a CD-ROM is the supported medium for automati-
cally installing branch servers.
The main parts of the automatic install system are:

LDAP data that describes the branch server to install

Template XML File for controlling the automatic installation

Tools to create the media from the input data

Service Packs (optional) to create media that contain the latest patches

13.1 Server Preparation

The tools that create installation media should be installed on the administra-
tion server and use parts of the imageBuilder1 infrastructure.
A CD writer is required to create the boot media, although it does not have to
be installed on the administration server if the CD images can be transfered
through the network to a machine equipped with a CD recorder.

1 Refer to Chapter 8 on page 97 for further information.
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The tools rely on the imageBuilder configuration file

6 ��
)� 6 ����
 6�7 �*8 7�6 2,9 7�6 U�
�"M��� 7 �*�*���*�.���*�!��-

to list the SLRS and United Linux base media and service packs in the order
they will be searched for packages.

13.2 LDAP Data for the Branch Server

To enable the autoinstall system to configure the branch server completely,
detailed information about the hard disk and the network interfaces must be
present. All network interfaces must have information about the netmask of
the connected network and the loadable module (driver) that is necessary to
activate the network card. For the network interface that points to the branch
network only (specified in the ���!�$������
��*��� 2 entry in the LDAP directory above
the branch server), the netmask can be derived from the location’s entries.
Example3:

�)���!U�
�"M���/�'��(Kã�ã�J����*�K���,â���
�"M����ç^��â,��J����0çv��â*
��§ã�ã��,������3$����
è�����!����
 é
ã�ã : �����F���,â : �ªçv����â,�����������Òçv����â*��� : ç^��J,â$�*��(�J�
��*���	�ªçv��â$��J	���õçv��â*
�� é
ã�ã���
�
Zã�ã*���!Q���
�3)���*5)���*��
æã�ã*����Ü����������F��
*�,+Kã�ã�����Ý$����
�Q�J*" : �*� T Ö�+Ò� T Õ*ë×� T � T ì�ÓLé
ã�ã�����Q���
�"$���!5�Q�J*" : ���L+�ì�ì×��+�ì�ìÒ�|+�í�ë×��Ó

The boot hard disk must have an ����Ý��*��
�
)�*�!5 entry, like a diskful cash register
type. The partitioning scheme is the same as with cash registers.
Partitions are specified as ‘size type mount point’, where ����Ú�� is specified in
megabytes, the 
� ��,� is either �|�Òô for Linux file systems or � 7 ô for swap space,
and the "��!J���
H�)������
 specifies where in the file system hierarchy the partition
is mounted. The wild card �råÒô must appear as a mount point for swap space
partitions, and may be used to compute the size of the file system automati-
cally: � 7 ô partitions will be created at twice the RAM size, �|�Òô partitions with
mount point � 6�: ���!
×ô will get approximately 20 megabytes, and, optionally,
the very last partition entry in the list may specify an �|å×ô wild card for the
size parameter to use up the remaining space on the hard disk.
Partition entries are separated with a semicolon ‘;’. For a simple branch server,
the partition table �|å 7 å:��åN� 6 ô is suggested, which creates swap space and
one large root file system.
Example:

�)���!U�
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�"M����ç^��â,��J����0çv��â*
��§ã�ã��,������3$����
è�����!����
Lé
ã�ã : �����F���,â : �ªçv����â,�����������Òçv����â*��� : ç^��J,â$�*��(�J�
��*���	�ªçv��â$��J	���õçv��â*
�� é
ã�ã���
�
Zã�ã*����Ý�����
�
)�*��5æã�ã����ä�!
��Kã�ã*����Ü,�����*��� 6 
���� 6 ��
��Yé
ã�ã*����Ý�
 7 ��Ú��Hí�Ó�Ö�Õ�ÓLã�ã*���!2����*
���
��������!R�� : (�� ô�å 7 å:��åN� 6 ô

2 For further information, refer to Chapter 4.3 on page 44.
3 For information about using ]�a!wv¹�tvl�k�q�{�]�� , refer to Chapter 7 on page 79.
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13.3 XML Template File

The basic configuration of the branch server is laid out in the AutoYaST XML
template file. A basic template is installed in

6 ����
 6�7 �*8 7�6 2�9 7�6 å�"�( 6 
,�!"��)(���
��Ò�må�"�(

which also is the default location for the template used by the tools.

13.3.1 Modifying the Template

The template can be modified with a text editor (such as vi or emacs), an XML
editor, or the AutoYaST GUI system. If you use a text editor or an XML editor,
you should have some knowledge about XML files to keep the file well-formed

Figure 13.1: AutoYaST Configuration System

and valid. The DTD4 can be found in:

6 J��!� 6 ���,����� 6�c � 7 R�+ 6 ���	�*(�J�
�� 6 ��J�
)�����	�!
���(�( 6 ���$��-)��(*�×�¦
*
�


To use the AutoYaST system, start YaST with the following command:

 �����
,+H��J�
$�� ����!


The YaST configuration management system starts (see Figure 13.1). Use
‘Preferences’ to set the profile repository to the directory that contains the

4 Document Type Definition. The purpose of a DTD is to define the legal building blocks of
an XML document. It defines the document structure with a list of legal elements.
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template file that will be used. Then use ‘Profile Management’, ‘Create or
Edit Configurations’, select the template file and click ‘Edit’ to modify the base
template. A menu system similar to the YaST configuration interface will allow
you to modify specific sections of the template.
After the XML template has been modified with AutoYaST, the DOCTYPE entry
must be removed as it cannot be parsed correctly by the XSLT processor that
is used to transform the file. Run

å�"�(�(�����
äã�ã�
��,�!��
*
�
N
��!"��)(���
��$ã� �����
,+Ò�¦å�"�(YX�
��!"��)(���
��×�¦å�"�(

to clean the template file.

13.4 Tools

The main tool to create autoinstall media is the program �m�����*(�
����,+���J�
)��������
��!
��'�)(&ô .
�)���*(�
����,+���J�
$�������!
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��!
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�)���*(�
����,+���J�
$�������!
)�!
��'��( will use the Ü�Q of the branch server (in our example,�i����â : �ªçv����â$�����*���*�Òçv����â���� : ç^�!J�â,����(�J�
	�*���	�ªçv��â$��J	���õçv��â*
��0ô ) and create

1. An ISO image autoinst.iso that fits the description in the template file —
contains all necessary software.

2. An XML template file autoinst.xml that instructs AutoYaST to install the
system, set up network interfaces and configure the branch server system
so the server is ready to use.

The Ü�Q parameter is necessary. The other parameters have sensible defaults.
To integrate a service pack into the boot or installation system, the ��� 7 2×ô pa-
rameter is used to specify the directory where a SLRS or SLES service pack
is available. Packages that will be installed on the target system are taken as
specified in the AdminServer.conf file.

Example:

�)���*(�
����,+���J�
$�������!
)�!
��'��( é
ã�ã�Ü�QL����â : �ªçv����â$�����*���*�Òçv����â���� : ç^�!J�â,����(�J�
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ã�ã�5����*�,��( 5�ó��)����ó,� : "§ã�ã�
�"�� 6 ����� 6 
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If the ã�ã���J�
*��J�
 and ã�ã�
��!"��)(*��
�� options are not used, the autoinst.iso and
autoinst.xml file is created in the current directory.

13.5 Creating the Boot Media

The previously created ISO file autoinst.iso is used to create a bootable CD-
ROM. In this example, �i�!
������*����
Òô 5 is used to create a CD-ROM on a CD
recorder. Use the following command:

�!
����,�*����
èã*������� : J��

to find your CD recorder device in the system, for example, 2,0,0:

����	�����ù�	��w������������� ���
����� ��� �����L����"�û���������!�������������!�  ����!���¡
��¢��]���z¡A�£��¤p�|!�����ù��
��¥�����¦����
!���§

then record the CD image (autoinst.iso) to the CD:

����	�����ù�	��w������������� ���¨��©!þ�ù*ýbü�úeþ��|ý�ú�ù
Create a file called �b����-,��ô , which controls the AutoYaST process, containing
the lines:

������
,��(�(�â,��
�Ô 6�6�6��J�
$�� �����
�â�-,(������� �Ô 6�6�6 ��J�
$��������
/�må�"�(��J�
$�� �����
�+�â*-,(������� �Ô 6�6�6 ��J�
$�������!
/�¦å�"	(

Create a file called �m�)�������	��
������������	�����*���*������J�
)�0�^�!-�%Òô , which controls the au-
tomatic setup of the branch server software, containing the lines:

Ø 9 Þ 2�U�Q c Q�U Þ 8�â S ��J���� S
Ø 9 C Q�R�1 c â S 
�� SU*Ü Þ �!Q 7 8�1�à�8�1�â S�T ��+Ò� T Õ×��ì T ��+�E S2�9 7 U�Ü Þ ��Q*Ü�Q�â S ���,â���
�"M����ç^��â,��J����õçi��â*
�� S2�U 7�7 Û,9�1�Ü�â S �����!����
 S

Instead of the example data, specify the information requested by posInit-
Branchserver.sh6 in this file. If the password should not be set up automatically
for security reasons, it may be omitted from the file and will be requested in-
teractively when the branch server is started.
Create a floppy disk (‘MS-DOS’ formatted) containing the files:

5 cdrecord is a Linux command line–based program, which is used to record data or audio
on a DVD/CD-Recorder.

6 For further information, refer to Section 3.3.3 on page 35.
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�b����-,�&ô ,�m�)�������	��
������������������*�����.����J�
$�õ���!-�%×ô and����J�
$��������
.�må�"�(�ô .

Set the branch server to boot from CD-ROM, insert floppy disk and CD-ROM,
and boot. The automatic installation system should start, request confirmation
of the start of the installation, and otherwise run without interaction.
After the system is installed, log in as the ‘root’ user to start the automatic con-
figuration of the branch server software. The program posInitBranchserver.sh
should start automatically, set the parameters as specified in the ‘posInit-
Branchserver.auto.cfg’ file, and request the missing parameters.
The system should now be ready to run.

Congratulations! You have prepared and automatically installed
the branch server.
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14.1 Backup and Restore

The administration server holds an LDAP database of information that is vital
to the management of the cash registers and the infrastructure. This informa-
tion must be backed up regularly to protect against data loss in case of storage
failure and administration errors.
It is recommended to do at least an online logical backup to a local file before
any complex reconfiguration of the system. A backup of the LDAP database
can be taken in several ways:

1. offline backup of the physical database files

2. offline logical backup of the database files with �*(����	����


3. online logical backup with (�
����������*�$���

14.1.1 Offline Backup

Offline backup must be executed on the administration server itself and does
not put any load on the LDAP server. The drawback is that the LDAP server is
not available during the time of the backup.
For the physical data file backup and the �*(����	����
 backup, the LDAP server
must be stopped first with 6 J��!� 6 � : ��� 6 �$�*(�
����§��
$��� . The physical database
files are located in the directory 6 ����� 6 (�� :)6 (�
���� 6 . All files there should be
backed up for a physical data file backup.
For a logical backup (database dump), run the command
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�*(���������
KX�(�
������ yªO 
���
��ïáõô�ª c ª�"«ª�
)ã�ª*R×ôiP
This will generate an LDIF (LDAP Data Interchange Format) file named (�
����/� V 
���
���
��#"$��X
where <datetime> is the current date and time. The output file can be
archived, backed up on offline media, and restored with the �*(����,��
�
 com-
mand. The LDIF file is a structured ASCII file that can be viewed, for example,
with the (������ command.
After the backup completes, the LDAP server must be started again:
6 J��!� 6 � : ��� 6 �$�*(�
����§��
�����


14.1.2 Online Backup

Online backup uses the LDAP server to extract all data. This has the advantage
that the server is available at all times and that the backup can be taken from
a remote machine that has an LDAP client.
To get an online backup, run the command
(�
������������$���æã�� V �*Ü�U*2 7 ����������XZã�åZã :KV�: ������Ü�Q�X \X�(�
������ yªO 
���
��ïáõô�ª c ª�"«ª�
)ã�ª*R×ôiP
where <LDAPServer> is the LDAP server name or IP address and <baseDN>
is the LDAP base DN (distinguished name) of the LDAP structure, in our ex-
amples, o=mycorp,c=de.
If access controls were implemented on the LDAP server, an authenticated
LDAP bind must be used. The command above should be extended by the
following arguments:(�
������������$���æã�åZã�Ü V ��
�"�����Ü�Q�XLã�3 V ��
�"M����2��,����3$����
�X �����
where <adminDN> is the DN of the administrator user (in our examples
cn=admin,o=mycorp,c=de) and <adminPassword> is this user’s password
(in our examples, secret).
This will again create an LDIF file like the �*(����	����
 command above. This file
must be added to the LDAP server with the (�
����,��
�
 command. Do not use�*(����,�*
�
 with this file.

14.1.3 Restore

To restore an offline backup, first stop the LDAP server:
6 J��!� 6 � : ��� 6 �$�*(�
����§��
$���
Then either restore the physical database files in 6 �,��� 6 (�� :)6 (�
���� 6 or run the�*(����,�*
�
 command to restore the logical database dump:
�*(����,�*
�
èã�( V�: ����5*J���-)��(���X
where <backupfile> is the file created by ��(���������
 .
Then start the LDAP server again:
6 J��!� 6 � : ��� 6 �$�*(�
����§��
�����

To restore an online backup, the LDAP server must be running. The LDAP

136



14.2 Access Control

server is able to run with an empty database. If the database has been cor-
rupted, the database files in 6 �,��� 6 (�� :)6 (�
���� 6 must be removed before restor-
ing the online backup. To restore a backup file taken with (�
����	�������$��� , run
the command
(�
����$��
�
èã�Ü V ��
�"M����Ü�Q�XZã�åZã�3 V ��
�"M����2������!3$����
�X \ã�� V �*Ü�U*2 7 ���*������Xèã�åKã!- V�: ����5*J���-)��(���X

14.2 Access Control

Access to the LDAP directory should be restricted to follow the security guide-
lines and policies in place. By default, all entries in the LDAP directory can
be read by everyone, even without a user name and password. The examples
in this manual use the administrator user DN for all activities regarding the
LDAP directory.
To restrict access to the directory, access control lists (ACLs) can be imple-
mented in the LDAP server configuration file on the administration server.
The configuration file is 6 ��
)� 6 �!�,���)(�
���� 6 �*(*����
���������- . Read the manual pages
slapd.conf(5) and slapd.access(5) for details.

14.2.1 Access Control Example

To restrict access to a specific location, use the following ACLs (this assumes
that the standard schema of cn=<location>,ou=<orgUnit>,o=mycorp,c=de
is used, like in the examples):

�������,��� 
)� 
���� : ������â S�SÆ:  d ������
�������,��� 
)� d ��
�
��)��â�J����*�*2������!3$����

:  N���)���� �"	��J��H��J�
��
:  Y����(�-N3��)��
,�

�������,��� 
)� 
����¦����%��*å�â S�¬ � d O ����â�� d ç^��J,â×� d çv��â�", )�*���*�.çv��â�
��,P y�S
:  D
*�/�¦����%���å�â S�¬ � d ç y,T�y)S 3�����
��
:  N���)���� �"	��J��H��J�
��
:  J	�����$� �����*
�������,��� 
)� d
:  N���)���� �"	��J��H��J�
��
:  J	�����$� �����*

:  Y����(�-N3��)��
,�

For each location, create a location user, for example

�)���!U�
�"M���/�4�)(Kã�ã�J������K����â���
�"�����ç^��â�"� $�*���*��çv��â*
��æã�ã��,������3)����
è����������
 é
ã�ã : �,���F����â��,� : ���Òç^��J,â : ���,(�����ç^��â$��J����õçv��â�
��æã�ã���
�
èã�ã*���!2$��� C �����Zé
ã�ã*���ïÝ�� : ���*�����$(���� C �����æã�ã�J	�����*2��,����3$����
 S ����������
�2��,����3$����
 S
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Now the ��J	����� argument can be set to��J������L����â*Ý�� : ���������,(���� C �����×çv����â��$� : ���×ç^�!J�â : �*�,(����.ç^��â,��J����0çi��â�
��
in all �����!U�
�"���� commands concerning the cn=habor,ou=berlin,o=suse,c=de
location.
Especially for the �)�������M��
����������������*�*����� command, the default LDAP user can
be replaced by this user.

�����
2$(��������H����
����N
*�,�[Ü�QK��-[
*�$�[�*Ü�U*2NJ������N-,���F��
�"M���	�*��
�����
������L
�����5)�
G 
���-���J)(!
.Ô¼����â���
�"M���.ç^��â�"� )�*������çi��â*
���I

cn=HaborBerlinUser,cn=habor,ou=berlin,o=suse,c=de
Consult your company security policy to learn about security requirements
for the LDAP server, especially concerning local administrator rights and the
security rating for the administration infrastructure.
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15.1 Operating System and Boot Image Details

The operating system structure in the Retail Project is intended to provide a
system for the simple generation of operating system images for cash regis-
ter systems. An image is a data structure equipped with a file system that
can be linked to the main memory (RAM) or to a hard disk. The preferred
software package format for generating and adapting images is RPM. The op-
tion to adapt an image manually exists, but should be avoided. Every form of
software that is used in this area in cooperation with SUSE LINUX AG is an
RPM package. The implementation is script-based and uses the Perl and Bash
languages.

15.2 Standard Images

SUSE provides the following standard images with the operating system struc-
ture in the Retail Project:

• Boot Image
This image is the basis upon which all the following images can be

loaded. The boot image is loaded as initrd as soon as the cash register
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boots. The system then becomes network-capable and loads one of the
following images via TFTP protocol. The boot image uses a configura-
tion file to decide whether the loaded image will be used as a diskless or
diskful image — whether it will be linked to the RAM or the hard disk.

• Minimal Image
This image is based on the SUSE LINUX Minimal System and includes
support for standard C/C++ and ncurses applications. Required maxi-
mum size: 32 MB.

• Java Image
This image is based on the SUSE LINUX Minimal System and includes
support for C/C++, Java, and X11 applications. Required maximum
size:100 MB.

• Browser Image
This is the same as the Java Image, but is additionally equipped with
Mozilla as a web browser. The Browser Image is only required for diskful
systems. Diskless would be available as an option.

• Desktop Image
This image is based on the SUSE LINUX Minimal System and includes
support for C/C++, Java, and X11 applications. The image must pro-
vide at least one web browser plus plug-ins, as well as a complete desk-
top environment. The image can grow to the size of a standard SUSE
LINUX installation and will not be available on diskless clients.

15.3 Boot Images

The boot images are the following:

• Diskless Netboot:
The smallest variant, can only operate diskless systems.

• Diskless + Diskful Netboot:
Can operate diskless systems and diskful systems, including partitioning
and boot loader installation. This image is always created as an ext2
image. If journaling is needed on diskfull systems, the scDiskJournal
attribute of either the scCashRegister or the scWorkstation must be set
to true.

• Diskless + Diskful CDBoot:
Can operate diskless systems (loads RAM disks from a fixed CD image
file) and preinstalled diskful systems.
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15.4 Naming and Storing Images

An image is always created in a directory that must be indicated. The fol-
lowing path was defined as the root directory for all the components of this
project:

/opt/SLES/POS

All the prebuilt images are thus written to the directory /opt/SLES/POS/image
and the associated image descriptions to the directory /opt/SLES/POS/system.
The image description directory contains all the scripts, configuration files,
and the structure required to build standard images for cash register systems
using the imageBuilder. The imageBuilder is part of the SUSE LINUX Retail
Solution 8 (SLRS 8) CD set.
The naming of the image description directory is done according to the fol-
lowing scheme:

ImageName-Version

The ImageName within the description directory is selectable, but should be
the same as the name of the image file. The naming of the image file is done
according to the following scheme:

ImageName-Version-Date

• Here, ImageName is the name indicated in the configuration file for the
image. The config file is part of the description files that are created in
the directory during the generation of the image.

• Version is the ImageVersion extracted from the directory name. Image
description directories cannot be created that do not have a version num-
ber in their name. (Example: browser-1.1.1)

• Date is the image creation date. The directory holds up to five im-
ages before the system begins overwriting the oldest image. (Example:
minimal-1.1.7-2003-07-23)

• The boot image is also stored in the directory, but should always contain
the word initrd in its name. Such boot images named as initrds should
be created as a zipped ext2 file system.
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15.5 Creating Images

If the image description is complete (for further information about the image
description tree structure, refer to Section 11.3.1 on page 111), the corre-
sponding cash register image and the boot image can be generated using the
imageBuilder (image.pl) and the SLRS installation CDs and are stored as de-
scribed in Section 15.4.
With the exception of the boot image, all the images are based on a reduced
SUSE Minimal System (no YaST packages). The primary process that takes
place during the generation of an cash register image is implemented as fol-
lows:

1. Read out global the imageBuilder configuration file:
/etc/opt/SLES/POS/AdminServer.conf

The file structure has the Key=Value format. The following information
from this file is used:

• SLESCD[n]
The SLESCD[n] parameter describes where the SUSE Linux instal-
lation CD number [n] is located. This information is used to initial-
ize the package subdirectory.

2. Check signature for all the packages listed in setup.

3. Set logging level.

4. Build the root structure from the basic structure of the files directory.
All the required binaries and libraries are extracted from the respective
packages. At this point, the image version as defined by the image to
generate is also written to /etc/ImageVersion.

5. Initialize the RPM database.

6. Read the configuration file setup and install the indicated packages for
this image.

7. Check the installation for dependencies.

8. Run the setup scripts from the script directory to remove unneeded files.

9. Copy the files and directories of the files-user structure into the image.

10. Run the optional configuration script config.system, if present.

11. Create the image. In the case of a boot images, the kernel used to create
this boot image is additionally extracted. All other images are fitted with
a checksum file (Imagename.md5). The checksum file contains the md5
sum and the size of the image file in bytes.

This standard procedure may be affected by the following functions:
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• Prepare image only (prepare). In this case, only the system tree is gen-
erated, without a file system image being created from it. This structure
can then be manually modified.

• Directly create image (build). In this case, it is assumed that there is
already an existing system tree from which the file system image can be
generated.

• Insert image extension (extend). In this case, a file can be indicated in
the format of the setup file, which can include the following specifica-
tions:

– Package description
Package description defines a line in the format of the setup file
that indicates what the package is called, which RPM options must
be used to install it, which version of the package should be used,
and in which directory the package is located. If no directory is
indicated, the system will search for the package in the package
directory corresponding to that image.

– config
Following the optional keyword config, the name of an RPM, which
contains special configuration files, provided by SUSE appears. The
package is then unpacked into the files-user directory with cpio.

• Image with password protection (feature=auth). In this case, the system
requests a password for the root user during the generation of the file
system image. The encrypted password is then entered in the existing
/etc/shadow.

• Image with serial console support (feature=serial_console). In this case,
the corresponding files inittab and securetty are generated and stored
in the files-user tree.

• Image with alias name (feature=set_alias). In this case, the variable
NAME within the appropriate linuxrc script is changed, which causes
the boot process of the cash register to stop and ask for an alias name.
Allowed values for this feature are the following:

– Value [n] greater than zero
The question for the alias name appears, but the user is forced to
enter a name within [n] seconds.

– Value equals zero
The question for the alias will not appear (default).

– Value equals -1
The question for the alias name appears and the boot process sleeps
until the user enters something.

This feature only takes effect when creating boot images.
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• Image configured as a branch server (feature=branch_server). The in-
formation to do this is obtained from the LDAP system.

• Generate own image tree (create). The creation of a new image tree is
done by cloning an existing standard image.

15.5.1 Prebuilt Images

The standard images and checksums are stored in their own directory named
image.

Package Structure The source of this project is bundled into RPM packages
for maintainance reasons. The structure of the packages is as follows:

• POS_Image
This package contains a short description of the package structure of the
POS_Image subpackages.

• POS_Image-Builder
This package contains everything needed to build and administer cash
register systems.

• POS_Image-<name>
Every image description is contained in a single package for which the
name should be the name of the image description directory.

• POS_Image-<name>-Binary
Every prebuilt image is contained in a single package for which the
name must be the same as the name used for the source package of
this image.

15.6 Booting the Cash Registers

The branch server (BS) provides a TFTP server directory structure. For a better
understanding of the CR client boot process described below, the following
information is necessary:

• PXE Network Boot (Intel Preboot Execution Environment)

• Trivial File Transfer Protocol (TFTP) (refer to the manual page)

• TFTP structure on BS (refer to Section 4.4.3 on page 48)

• CR configuration file (config.<MAC Address>) (refer to Section 15.6.1)

• CR Control file (hwtype.<MAC Address>) (refer to Section 15.6.2)
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An example of a BS TFTP structure is shown below:1

_bc�®#c#]�y!a#aec!_e¸#Ä	±
���)±�����±��#��±�����±�º���±~µ#� ����±����)±���¶�±���z�±�Á���±��eº \babq�®�k^oM{��#��±�����±~���)±��e��±�º���±~µ�� \iabq�®�k^o	{�����±��#��±���¶$±���z�±ðÁ���±��eº
���)±�����±��#��±�g�·�±�º�¹M±�¸�µ ����±���µ)±�¶b��±��i��±���z�±���} \babq�®�k^oM{��#��±�����±~���)±�g�·�±�º#¹M±�¸�µ \iabq�®�k^o	{�����±��#µ�±�¶b�	±��i��±���z�±���}
_bc�®#c#]�y!a#aec!_e¸#Ä�_#���)±~�#��±��e��±~�#�)±�º��$±�µ#�)±
_bc�®#c#]�y!a#aec!_e¸#Ä�_#���)±~�#��±��e��±�g�·)±�º�¹�±~¸�µ)±­ º�·�¶#¸�abq�®�k^o
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_bc�®#c#]�y!a#aec!_e¸#Ä�_#���)±~�#µ�±�¶v��±~�i�M±���z*±��#})±
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y�s�abÑ�wbpes�u�z�{|z�{�z�{òl�t�� ��ne��n�u�z�{|z�{|z�{òl�t�� \bpbs�c�u�z�{�z�{|z�{òl�t�� l�k�q*kml�n��!u�z�{|z�{�}�{�l�t��
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À�Ñ�c��#]!p�{~����±����)±����)±�g�·�±�ºe¹M±�¸�µ

15.6.1 The CR Configuration File

This section describes the cash register configuration file:

config.<MAC Address>

The configuration file contains data about image, configuration, synchroniza-
tion, or partition parameters. The configuration file is loaded from the TFTP
server directory /tftpboot/CR via TFTP for previously installed cash registers.
New cash registers are immediately registered and a new configuration file
with the corresponding MAC address is created.
For SLRS system administrators there is no need to edit the CR configuration
files manually. All information is gathered from the LDAP entries of the ad-
ministration server. For testing and debugging purposes the RELOAD_IMAGE
and RELOAD_CONFIG feature is available.
The POS script �)���*(�
����,+��!�)�*����-)�!%��'�)( (see Section 6.4 on page 75) can be
used to update and overwrite all CR configuration files.

1The CR Control file À#Ñ�c��#]!p){�����±��#��±����$±�g�·)±�º#¹M±�¸�µ is deleted after successful registration in
LDAP.
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Below, find an example of a cash register configuration file:

� Þ U�î�8�â 6 
���� 6 ��
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���� 6 ��
��

The following format is used:

IMAGE=device;name;version;srvip;bsize;compressed,...,
SYNC=syncfilename;srvip;bsize
CONF=src;dest;srvip;bsize,..., src;dest;srvip;bsize
PART=size;id;Mount,...,size;id;Mount
JOURNAL=ext3
DISK=device

• IMAGE
Specifies which image(s) (name) should be loaded with which version
(version) and to which storage device (device) it should be linked, e.g.,
/dev/ram1 or /dev/hda2. Multiple image downloads are possible but
the first listed image has to be the main operating system image 2. If the
hard drive is used, a corresponding partitioning must be performed.

• srvip
Specifies the server IP address for the TFTP download. Must always be
indicated, except in PART.

• bsize
Specifies the block size for the TFTP download. Must always be indi-
cated, except in PART. If the block size is too small according to the
maximum number of data packages (32768), linuxrc will automatically
calculate a new blocksize for the download.

• compressed
Specifies if the image file on the TFTP server is compressed and handles
it accordingly. To specify a compressed image download only the key-
word "’compressed"’ needs to be added. If compressed is not specified
the standard download workflow is used. Note: The download will fail
if you specify "’compressed"’ and the image isn’t compressed. It will also

2 Linux Newbies: The POS client partition (device) hda2 defines the root file system "/" andÀ�t�n�z is used for the swap partition. The numbering of the hard disk device should not be
confused with the RAM disk device, where _et�pb�!_bs�n^l�� is used for the initial RAM disk and
can not be used as storage device for the second stage POS image. SUSE recommends to
use the device _et�pb�!_bs�n^l�z for the RAM disk.
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fail if you don’t specify "’compressed"’ but the image is compressed. The
name of the compressed image has to contain the suffix .gz and needs
to be compressed with the gzip tool.

• SYNC
Contains the name of a file (syncfilename) downloaded via TFTP whose
contents indicate the number of seconds of waiting time before the reg-
ister image is downloaded.

• CONF
Specifies a comma-separated list of source:target configuration files. The
source (src) corresponds to the path on the TFTP server and is loaded
via TFTP. The download is made to the file on the register indicated by
the target (dest).

• PART
Specifies the partitioning data. The comma-separated list must contain
the size (size), the type number (id), and the mount point (Mount).

– The first element of the list must define the swap partition.

– The second element of the list must define the root partition.

– The swap partition must not contain a mount point. A lowercase
letter x must be set instead.

– If a partition should take all the space left on a disk one can set a
lower x letter as size specification.

• JOURNAL
Specifies a journal to be added to the filesystem. The value for this
parameter must be set to ext3 because the only journaled filesystem we
are using is ext3. the JOURNAL parameter will be evaluated only if DISK
has been set as well.

• DISK
Specifies the hard disk. Used only with PART and defines the device via
which the hard disk can be addressed, e.g., /dev/hda.

• RELOAD_IMAGE
If set to a non-empty string, forces the configured image to be loaded
from the server even if the image on the disk is up-to-date. Used mainly
for debugging purposes, this option only makes sense on diskful systems.
Using �)���*(�
����$+��!�$�*�!��-)��%��4�)( will overwrite this optional feature of the
CR configuration file.

• RELOAD_CONFIG
If set to an non-empty string, forces all config files to be loaded from
the server. Used mainly for debugging purposes, this option only makes
sense on diskful systems. Using �)���*(�
����$+��!�$�*�!��-)��%��4�)( will overwrite
this optional feature of the CR configuration file.
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15.6.2 The CR Control File

This section describes the cash register control file:

hwtype.<MAC Address>

The control file is primarily used to set up new cash registers. In this case,
there is no configuration file corresponding to the cash registers MAC address
available. During the boot process of the cash register, the hardware type
and the BIOS version is detected (the POS hardware manufacturer provides a
program for this function). Using this information, the control file is created,
which is uploaded to the TFTP servers upload directory /tftpboot/upload.

Note: The control file (hwtype.<MAC Address>) is only uploaded to the
TFTP server when no configuration file (config.<MAC Address>) exists. After
the configuration file is created, the control file is deleted from the directory
/tftpboot/upload.

Registration: The information stored in the LDAP of the administration server
is compared with the HWTYPE (e.g., IBMSurePOS300Series) of the control file
to create a new configuration file for this cash register in the TFTP server
directory /tftpboot/CR. If the HWTYPE is unknown, a default minimal config-
uration is chosen. In this case, the control file will not be deleted from the
TFTP server upload directory to indicate problems with the LDAP configura-
tion of known cash register types. The contents of the control file correspond
to the cash register hardware type, the BIOS version, and the cash register
alias name. If no alias name was set, the default name undefined is used.
The following format is used:

HWTYPE=hardware type
HWBIOS=bios version
CRNAME=alias name

15.6.3 Overview of the CR Boot Process

The following section describes the steps that take place when the cash regis-
ter is booted with the image determined by its product ID:

• Via PXE network boot or boot manager (GRUB), the cash register boots
the initrd (initrd.gz) that it receives from the branch server. If no PXE
boot is possible, the cash register tries to boot via hard disk, if accessible.

148



15.6 Booting the Cash Registers

• Running linuxrc starts the following process:

1. The required file systems to receive system data are mounted. Example:
proc file system.

2. The cash register hardware type (HWTYPE) is detected (the POS hard-
ware manufacturer provides a program for this).

3. The cash register BIOS version (HWBIOS) is detected (the POS hardware
manufacturer provides a program for this).

4. Network support is activated. The required kernel module is determined
from the static table /IBMProduct by selecting the entry corresponding
to the hardware type. If no known hardware type is detected, a default
list of modules is used and types are tried one after the other. The re-
quired entries in /IBMproduct correspond to one line each per hardware
type in the following format:

hardware type=module name

The module is loaded using modprobe. Any dependencies to other mod-
ules are cleared at that time.

5. The network interface is set up via DHCP. After the interface has been es-
tablished, the DHCP variables are exported into the file /var/lib/dhcpcd/dhcpcd-
eth0.info and the contents of DOMAIN and DNS are used to generate a
/etc/resolv.conf.

6. The TFTP server address is acquired. During this step, a check is first
made to determine whether the host name tftp.$DOMAIN can be re-
solved. If not, the DHCP server is used as the TFTP server.

7. The configuration file is loaded from the server directory /tftpboot/CR
via TFTP. At this point, the cash register expects the file:

config.<MAC Address>

If this file is not available and cannot be loaded, it means this is a new
cash register that can be immediately registered.

A new cash register is registered in two steps:

• An optional alias name can be set for the new cash register. During
image creation of one of the boot images, you can enable the system
alias setting via the POSSetAlias feature module. By default, there
is no question for the system alias name.
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• A control file is uploaded to the TFTP servers upload directory:
/tftpboot/upload.

hwtype.<MAC Address>

The contents of the file correspond to the cash register hardware type,
the BIOS version, and the cash register alias name. Further information
about the control file can be found in Section 15.6.2.

After the upload, the cash register branches off into a loop in which the
following steps are taken:

• the DHCP lease file is renewed (dhcpcd -n).

• a new attempt is made to load the file config.<MAC address> from
the TFTP server.

• if the file does not exist, there is a 60-second wait period before a
new run begins.

If the configuration file does load, it contains data on image, configu-
ration, synchronization, or partition parameters. For more infomation
about the file format of the configuration file, refer to Section 15.6.1.

8. The PART: line in the configuration is analyzed. If there is a PART line
in the configuration file, the following analysis takes place:

• A check is made using the image version to see whether any local
system needs to be updated. If not, local boot process continues
immediately. No image download occurs.

• No system or update required: cash register hard disk is parti-
tioned.

9. SYNC: line in configuration file is evaluated. If there is a SYNC line, the
indicated file is downloaded via TFTP. The only value the file contains is
the number of seconds of wait time required before the multicast down-
load of the cash register image starts (sleep). If the file is not present, it
proceeds immediately. Otherwise, it waits for the indicated time.

10. Indicated images are downloaded with multicast TFTP.

11. Checksums checked. Repeat download if necessary.

12. The CONF: line is evaluated. All the indicated files are loaded from the
TFTP server and stored in a /config/ path.

13. Terminate all the user-land processes based on the boot image (dhcpcd
-k).
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14. Cash register image is mounted.

15. The configuration files stored in /config/... are copied into the mounted
cash register image.

16. The system switches to the mounted cash register image. The root file
system is converted to the cash register image via pivot_root. All the re-
quired configuration files are now present, because they had been stored
in the cash register image or have been downloaded via TFTP.

17. The boot image is unmounted using an exec umount call.

18. At termination of linuxrc or the exec call, the kernel initiates the init
process that starts processing the boot scripts as specified /etc/inittab,
for example, to configure the network interface.
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This chapter describes the analysis and correction of some specific error situ-
ations.

16.1 Server Infrastructure

The server setup and operating procedures for SLRS servers will be easy in
most circumstances. The distributed nature of the SLRS system may provide
some challenges, though. Here, some frequently encountered difficulties are
described together with solution approaches.

16.1.1 Installation

SUSE recommends to use SLRS CD1 for the installation of the SLRS software.
In some cases, the installation will fail. One problem could arise, while boot-
ing new servers with unsupported SCSI/Raid controllers. Herefore the United
Linux Service Pack would be the solution or an optional SCSI driver disk from
the hardware manufacturer. For example, United Linux Service Pack 3 for
SLRS8 and SLES8 delivers state-of-the-art, quality-assured Linux technology
for all hardware platforms supported by SUSE LINUX Enterprise Server 8 –
x86, Itanium2 processor family, AMD64 with support for 32-bit and 64-bit
systems of various manufacturers, IBM iSeries, IBM pSeries, IBM S/390 (31
bit), and IBM zSeries (31 bit and 64 bit).

Symptoms

The SLRS installation stops, with an error S Q$�÷Ý�ÜN
���
��,��
���
 S or with a sim-
ilar error message that no partitions could be created during SLRS software
installation.
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Hints

Herefore the United Linux Service Pack would be the solution or an optional
SCSI driver disk from the hardware manufacturer.
For example, booting from the United Linux Service Pack 3 CD1 the United
Linux boot screen is displayed (see Figure 16.1). The selection "Installation"
will start the installation, the selection "Manual Installation" 1 provides the
possibility to add optional drivers, for example SCSI drivers, before the YaST2
installation programm takes over.

Figure 16.1: United Linux Boot Screen

During the installation you will be prompted:

• 2$(*������� "$��5��K��J���� 
��,��
 Ø ÜD��J*" : ��� T �*�N���ï ,�!J��H
��)�����Ò� Eject the Ser-
vice Pack CD and insert the SLRS CD1. The further installation process
is equal as described in Section 3.2 on page 23 and 3.3 on page 31 re-
spectively, until to the point before the first reboot of the system, when
you are prompted again to insert the initial Service Pack 3 CD.

• Please note, that the step "Updating the SLRS Base Software" must also be
done by installing the Service Pack on your system, before configuring
the administration or branch server software.

16.1.2 Name Resolution

Especially when configuring the branch servers with �)�������M��
����������������*�*�������^��� ,
care must be taken that the system can resolve its own name to its IP address
that belongs to the branch network.

1 The selection "Manual Installation" is also offered, installing from the SLRS CD1.
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If the system has only one network interface, or if the ��
*�$Ó interface is the
branch network interface, the correct resolution is done through the 6 ��
)� 6 �)����
��
file, where YaST adds the correct entries. Otherwise, add the corresponding
line to 6 ��
)� 6 �)����
)� manually or make sure that DNS is able to resolve the
hostname.

Symptoms

The DHCP server configuration file 6 ��
)� 6 
�������
����*����- is not created properly.
Utility command �)�������,����5����/�'�)( returns an error code as shown below,

u �)�������,���!5����/�'��(
u �����)� y�®
T

instead of printing the correct host name, address, netmask and domain.

u �)�������,���!5����/�'��(
: � T Ö�+Ò� T Õ*ë×� T ì�ÓÒ� T +�ì�ìÒ�|+�ì�ìÒ��+�ì�ìÒ��Ó ��� : �¦Ý«¯Ò����J	���Ò�¦
��u �����)� y�®Ó

Hints

• Make sure that 6 ��
)� 6 �,�!"$��
.���*����- lists the right parent DNS servers as
forwarders.

• Add the hostname to 6 ��
�� 6 �)���!
)� .
• When using DHCP to configure the external (WAN) network interface

of the branch server, set the DHCP client on the branch server to modify�,�!"$��
.���*����- instead of ��������(!�.��������- in 6 ��
)� 6 �! )���*����-���% 6 �,��
�3$���*5 6 �*���,-)��%
(Variables MODIFY_RESOLV_CONF_DYNAMICALLY and
MODIFY_NAMED_CONF_DYNAMICALLY. The template file is prepared for
this.

16.2 Operating

16.2.1 Image Distribution

The �)������ ������#")��%����&�4�)( tool can distribute the boot (first stage) and appli-
cation (second stage) images from the central administration server to the
branch server. It uses rsync to let the branch servers fetch only the files that
need to be updated.

155



16 Troubleshooting

Enough space2 should be configured to keep at least two ‘generations’ of
image files, to make sure that there is a valid image available at all times.
The way it is called by default, rsync will update existing files, create new files
and even delete files that do not exist in the original download directory on
the administration server.

Symptoms

An error message that may be encountered is �r�$�! ����0Ô �����,���N3�����
�����%ïí
J�� : J�-�-�������
 :  �
����Fã÷��å���
�����%.Ô ���,�!5,���F2����,�0ô . This normally means that
the branch server does not have enough disk space left to fetch all the images.
Enough space is necessary both for the ‘staging’ area in 6 ����
 6�7 �*8 7�6 2�9 7�6 �$�! ��	�
and the ‘service area’ in 6 
�-*
*� : ���!
 .

Hints

• Make sure that �)����(�
����,+,�!�$�*����-)��%��'��(Zã�ã�
*J*"��,��(�( is executed after new
images have been distributed, especially after old images have been
deleted.

• Make sure that there is enough space for new images even before old
images have been deleted, otherwise delete old images before uploading
new ones.

16.2.2 Cash Register Loading

The process of registering new cash registers and updating the configura-
tion information will work without administrator intervention normally, but is
complex internally. Care must be taken to have a valid image configuration at
all times – in LDAP, the image versions must be entered and made active (see
Section 7.4 on page 94 for details), the image files must be made available
with the right file name (imagename-version) and with the right permissions
(world-readable).
Further information about the dependences between LDAP entries, BS 
�-�
*� : ����

directory and the POS image names illustrates Figure 3.6 on page 38.

Symptoms

The error message �|Q$�F��"$��%����,���$�����!�§�*� �����,��(�� : (��0ô from �)���*(*����������+�(�
������'�)(
or �����*(�
����,+��!�$������-)��%.�'�)( means that no valid image file for the active versions
exists. Make sure that the image has been transferred to the branch server and
that the version in LDAP has a ;active flag attached.

2 The SUSE partitioning recommendation is described in section 5.2.1 on page 61.
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Hints

• Keep at least two generations of image files available and active in LDAP
at all times. The CR will download the latest POS image version avail-
able on the BS.

• Take care that the container with the ����Ý�����
*3������ object and ���,â,��
�����
�����
$�
within LDAP always points to an existing ����2$������"$��%�� object. By default
during AS configuration this entry is set to use the java POS image.
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A Installation RPM Lists

A.1 RPM Lists for Minimal Installations

The following selection list gives the minimal recommended installation for
the operating system of branch and administration servers (without high avail-
ability features):

A.1.1 Installation Process

During the Installation, select the "‘Minimum graphical system (without KDE)"’
as the base system instead of the default system. Additionally, select the fol-
lowing packages:

°²±o³µ´·¶¹¸o´·º¹»¼ ´¾½o³µ¿¼ ´¾½o³µ¿oÀÁ±µÂo´µºµÃ¼ ´¾½·±oÂo´·ºµÃ³²Ä{Å¾ÆÇÀ ¼ °oÃ²»³²Ä{Å¾ÆÇÀ¾Èµ»µº¹°·É³²Ä{Å¾ÆÇÀ·Ã²»¹È·Êo»¹È³²Ä{Å¾ÆÇÀ¾Âµ¶·¶µºoÃ»oÃ²¶²±µ½o³»¹Ë¹Æo°·ÂÌ ³¹Í{À¾Æ{´²Ë ¼ ±o¸Ì ½o¶ÁÎÇ»oÀ¹º·´ ¼ ÃÌµÏÎ{Ío´µÃ¹¶¹¸{Ã¶²Æo»²½Ðº¹³·°²ÆoÑ¶¹È ¼ ´¹ÂÆ{ÅÒÎÇÅµ´¹°Æo»¹ÈoºoÀ²Ó·¶²½µÊo»¹È·Â{À¾ÔµÕµÖÆo»¹ÈoºoÀ²Ó¹È·É¹ÆoÂ{À¾×·ÕoØÆo»¹ÈoºoÀ²Ó²±µÈ{Ã¹»oÃÆo»¹ÈoºoÀ¾×µ°¹Âµ»·Ùµ°²½{´¾ÆÆo»¹ÈoºoÀ¾×o´ Ì »{Ã¾Â{À¾Ú·ÙµÛoÓÆo»¹ÈoºoÀ¾×o´ Ì »{Ã¾Â{À¹Ø²ÚµÛÐÜÆo»¹ÈoºoÀ¾Ú·Ý·Ù·ÞÐÀ¾ßµ°¹È{Ã¹»·ÈÆo»¹ÈoºoÀ¾Ú·Ý·Ù·ÞÐÀ¾Ýµ° Ì Ã¹»·ÂÆo»¹ÈoºoÀ¾Ýo´ÒÎÐ»{À¾ßµ»¹Èo´·¶µ³Æo»¹ÈoºoÀ¾Ýo´ÒÎÐ»·×µ°¹Âµ»Æo»¹ÈoºoÀÁàµÖ{áÆo»¹ÈoºoÀ¾â·Ù·Þ{À²ßµ°¹È{Ã²»·ÈÆo»¹ÈoºoÀ¾â·Ù·Þ{À²ã·Èo´²Âµ»·ÈÆo»¹ÈoºoÀ¹º·´ ¼µäµä·ä ÀÁÆo»·È{ºÆ{´¹³·»¹½µÂµ³È{Ã¾É¹½ÐÅÃÁ±o³·¶
Then install or update the additional RPMs:

Æo»¹ÈoºoÀ²Ó·¶²½µÊo»¹È·Â{À¾Û{Ø¹å{ÜÆo»¹ÈoºoÀ¾åµ»¹Â{À²×·åoØÆo»¹ÈoºoÀ¾åµ»¹Â{Àµá¾ßÆo»¹ÈoºoÀ¾åµ»¹Â{Àµá¾ß·Ê·æ·Ûo³µ³¹ÈÆo»¹ÈoºoÀ¾åµ»¹Â{À¹»¹Ë·ÂÆo»¹ÈoºoÀ¾åµ»¹Â·Ûo³·³¹È{À·á²ßÆo»¹ÈoºoÀÁà·½{´²ËÐÀ¹Ø²É{Ã¹º·¶ ÌÆo»¹ÈoºoÀ¹º¹³·°²Æ°¹Â·¸·Â·ÆÆo»¹ÈoºoÀ²Ó²±µÈ{Ã¹»oÃ¾ão´¹³ Ì »¹Â{ÃÆo»¹ÈoºoÀ¾Ýµ»¹È¾ÎÐÖµ»·°·³¹ço»·É
and the admin server or branch server software:
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ßoè·Ø·éµáÒÎÐ° Ì »ßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ô·Èµ¶ ä Ã¹»·Èßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ô¹±{´·º¹³µ»·Èßoè·Ø·éµáÒÎÐ° Ì »oÀ²×µ»oÃ¾Í·Âo¶¹Æßoè·Ø·éµáÒÎÐ° Ì »oÀ²×o´µÃ¾Í·åo»·Â ¼ ¶·¶·Âßoè·Ø·éµáÒÎÐ° Ì »oÀ·ê¹°¹Êµ°ßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ùo´¾½{´ÒÎÇ°oºßoè·Ø·éµáÒÎÐ° Ì »oÀ²åµ»¹Â ¼ ¶µ¶·ÂÆo»¹ÈoºµÀ¾Æo¶oÃ·ÀëÎÇ¶·³²±{º¹»{ÃÆo»¹ÈoºµÀ¾Æo¶oÃ²°·³¾ÎÇ´¾½Æo¶oÃ¹é²Âo¶·¶µºµÃ¹é·°oÃÆo¶oÃ¹é²Âo¶·¶µºµÃ¹é ¼ Ã

A.2 RPM Lists for Default Installations

A.2.1 RPM List of the Admin Server
Ì º·´ ¼ ÅoÀ¹´µÜ²ì²½{³·°¹Âµ°oÀ¹Ñ�í Ñ�í î{À·Ü·ï·¿º·´ ¼ °µ´·¶oÀ²ð£í ñ�íëÜ²îoÀ²¿µðÆo»¹ÈoºµÀ²â·Ù·Þ{À¾×{è²Ù{À·Üòíóñµ¿oÀ·ñ·îÄo¶ ä Âµ¶µ³·»²ÄÐÀ²Ñµð·ð·Ñ£í ¿�íóôoÀ·ôÄo¶ ä Âµ¶µ»²½·ÄÐÀ²Ñµð·ð·Ñ£í ¿�íóôoÀ·ôº¹Ñ²ÄÐÀÁÆµ½ Ì ´·Å¹¶¹½ÐÃ·À²¿·¿�íóÑ ¼ »¹Âo°·ìÐÀ²î·æoðÃÁ±ÐÃ²»²Ä{»µº¾Æ{é¹³µ»oÀ²Ñ·ð·ðµÑ�í ðo¿£íóð·îÐÀ²ÑµîÉµ°oÃ¾ÂµÑ{À¾Â·Èµ°²½ÇÃ·À²³·»oÀ¹Ñ�í ô�í ÑµñoÀoÜÆo»¹ÈoºµÀ²â·Ù·Þ{À²õµ»²½o»¹Èµ°·Âo¶¹ÈÇÀ²ð�í ¿ÐÜ·À¹î·æ°µ´¹³·»oÀ¹ð£í ¿oÀ²ñµÑ¸o´·º¹»oÃ²É{Ã¾Âµ»ÁÎöÀ²Ñ·ð·ð·Ñ�íó¿£íëÑoÀ¹î·ôÌ Äo¶oÃ¾ÂÐÃ¹Å²Èo´¾ÆoÂ{À¾¸µ¶²½oÂÐÃ·À·¶¹Â·Äo»µÈ{À¹ï�íóð·î£íëñoÀ¹ôµÑ½o»¹Â{Ã¹Å·°²Æo»oÀÁÆÐº¾± Ì ´¾½ÇÃµÀ¾æ�í ìµðoÀ·Ñ·ÑÆo»¹ÈoºµÀ²×µ°¹Âµ»¹Ùo°²½{´¾ÆÐÀ¹î�í æ{ðoÀ¹Ñ¹æoæÆo»¹ÈoºµÀ²Ú·Ý·Ù·Þ{À²Ýµ° Ì Ã²»·ÂÐÀ²ñ�í ðµñoÀ·ñ·ðµðÆo»¹ÈoºµÀ²Ýo´ÒÎÐ»oÀ²ßµ»¹Èo´¹¶µ³{À·Ü£í ÑµðoÀ·ñ·ôÆo»¹ÈoºµÀ²Ýo´ÒÎÐ»¹×o°¹Âµ»oÀ·ÜöíÒÜ²ðÐÀ²ñµñ·ÑÆo»¹ÈoºµÀ¾àµÖ{á·À·Üöí Ñ·ðoÀ²ñµ¿Æo»¹ÈoºµÀ²â·Ù·Þ{À¾ãµÈo´²Âµ»¹ÈÐÀ¹ð£íóæ{À¹Ñ·îµæÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ²÷·³ ¼ ÅoÀ¹ï£íëÑ£íóÑoÀ·ñ·îÃ²°oÃÁÄÐÀ¹ñ£í æ{À²îµð¹æÃ²°¹Ëo´¹³µ»²½µÂ{À·ÜöíëÜ·À¾æµÑµìÃ¹ÅµÃ¹º¹¶ Ì À²Ñ£í ñ{À²ñ·ð·ÑÂµ»¹È¾ÎÇ´²½µ¸µ¶oÀ²î�í ÑoÀ¾æµðµÑ±·½{´²Âµ»µ³µº·´¾½·±oË{À¾Èµ»µº·»µ°oÃ·»oÀµÜòíëðoÀµÜ¹ÑµïË·¸¹½µÂ{Ã·Å·ºµÀ¾æ�íóÑ£í ðoÀ·Ü¹ìµìË¾ÎÐ¶·³²±Ðº¹»oÃ·À¾æ�í Ñ£í ðoÀµÜ¹ì·ì´·Å¹¶²½ÐÃµÀ·Ü²ðoÜòíóðoÀ²î·ï·ï´¾½µÂoº²¸·½µÂ{Ã·À·Üöí ÑoÀ¾æµÑµïÍµ³·»·ñoÀ·´µÜ²ì²½ÐÀ¹³·»oÀ²ñ£íóð�í ñÐÀ²¿µ¿ÎÐ°²½ÐÀÁÆ{° Ì »oÃ·ÀµÜòí î·ñoÀ¹ñµÑÆµÈµ¶¹Êo´·³·»¹È{Ã·À¹Ñ·ð·ð·Ñ£íó¿�í ìÐÀ·Ü¹Ñä ¶¹Èµ³oÃµÀ ä ¶¹Èµ³{Ãòí ÑoÀ²Ñµì·æÌ º·´ ¼ ÅoÀ²Ñ£í Ñ£íóîoÀ·Ü²ï·¿Å¾Æ·ÆÐÀ²ñ�í Ñ£í ÑoÀ¹îº·´ ¼ Ì ÅµÅµÀ²ñ£í Ñ�í ÑoÀ²îÌ º·´ ¼ ÅoÀ¹º¹¶µÅ¹°oº¹»oÀ²Ñ£íóÑ�í îÐÀ·Ü¹ï·¿»¹Â¹ÄµÂµ¶µ¶µºµÀ·ÜòíóïµÅ²Ê{Ã·À¹Ñµô¸o´·º¹»oÀ¹ñ£í ñ·ïoÀ¹Ñ·ð·ô¸·Èµ»·»¹ÂµÉ¹Æo»·ÑoÀ¹Ñ£í ð£í ¿{À¹ì·ï½o»¹Â{À¾Âo¶·¶µºµÃ·ÀµÜòí ô·ðoÀ¹ñ·æµì½o»¹Âµ³·°·Âµ»oÀ·ÜòíóÑoÀ²ñ·ñ·ñº·´ ¼ Ã¾Âo³µÅ¹ø·øoÀ¹ñ£í Ñ£í Ñ{À¹îÎoÄo°oÃÁÄÇÀ²ð£í ì£íÒÜ²ôoÀ²ñ·ðÎ{Ío´µÃ²¶·¸{Ã·À·ÜòíÒÜ·Üòí °·Ñµì{À²ñoñÅ¹³¹Èµ»µÅ·¶¹Èµ³oÀ·ÜöíëÜ·Üòí °µÑµìoÀ·ñ·ñ°²½µÂo´ ä ¶¹Èµ³oÀ²ð�í ñ·ñoÀ²ôµ¿°oÃÁÄÐÀ²ð�í ÑoÀ²ô¹æÐÜ°¹Â·Â·È{À¹Ñ£í ð£íëÜµÜ·À·Ü²ô° ä »oÃ¾¸µË{À²ð£í æ�í æµ°oÀ²Ñ{Ü¹î¼ ´¾½ Ì ÀµÜòí ð£í æÐÀ²ôoÜ²ð¼ ´¾½·±µÂ{´·ºµÃ·À²Ñ�íëÜ²Ñ£í ¿µð�í ð�íëÜ¹îoÀ·î·ð¼ ¶²½·½{´·»oÀ·Üòí æÐÀ²ï·î¼où ´¾ÆoÑ{À·Üòí ð£íóÑoÀ²îoÜÅ¹³²Æo°¹Èo°²½o¶µ´¹°{À·á·á·á²°oº²Æ·ÄÐ°·¿�í ìÐÀ²ÑµìµïÅ¹¶ÁÎoÆo°·È·Â¾ÎòÀ·ÜöíëÜ·À²ñ·ÑÅ¾Æ{´¹¶oÀ¹Ñ£í îoÀ²î·æ³ ¼ À¾æ�íóð£íëÜ¾æ{ÀµÜ²¿¹æ³·³¹Èµ»oÃ·Å¾±o»oÀ·Üöí ð·ÑoÀ²Ñµñµð³²Ä{Å¾ÆÐÀ ¼ °oÃ²»oÀ¹ñ£í ð£íëÜ²È{Å¹¿ÐÀ¾æoñ³²Ä{Å¾ÆÐÀ²Âµ¶·¶µºµÃµÀ·Üòí ÑoÀ¹ÑµÑ¹æ³µ´²¸·¸¹±oÂo´·ºµÃ·À¹Ñ£í ì£íëÜµÀ²æµ¿³·¶oÃ²Ñ²±µ½{´²Ë{À²ñ�íëÜ·À²Ñ·¿³·¶oÃ¾¸{Ã²Âµ¶·¶µºµÃµÀ²Ñ£í ìoÀ¹Ñµ¿·ô»·Ñ¹¸{ÃÁÆoÈµ¶ Ì Ã·ÀµÜòí Ñ·ìoÀ¹ñµð»·³oÀ²ð£íóÑoÀ²ôoÜ·Ü»·÷·»µÅ²ÂÐÀ²Ñ£í ð£íÒÜ²ÑoÀ·Ü²ôµð»¹Ë¹Æo°¹ÂÐÀ·Üòí ¿·î�í æ{À¾æ{Ü¸o´·º·º¾±µÆÐÀ·ÜòíëÜ¹ðoÀ²ñ·Ñ¸o´¾½o³²±oÂo´·ºµÃ·À²æ�íëÜòí ï{À²æµñoî¸¹Æ{´¾½ Ì À²Ñ£í Ñ ¼ Ü·À²î·ô·¿
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Ì ñ²±µÂ{´·ºµÃ·À·ÜöíëÜòí Ñ·ì{À¹Ñ·î¹æÌ ³ ¼ ÎöÀ·Üòí ì£íóðoÀ²ô·ì·¿Ì Íµ»¹È²ÎÇ´²Â{À·Üöí ðoÀ¾æµîµðÌ º·´ ¼ À·Üòí Ñ£íÒÜ²ðoÀ²ñ·ÑµôÌ ÎoÆÐÀ²æ�í ðoÀ·Ü²æµ¿Ì Â·Í Ì º¹°¹Èµ»·°{À·Üòí Ñ£íóÑ{À¾æµôo¿Äo³²Æo°·È¾ÎòÀ²î£íóÑoÀ²ñ·ñ´¾ÆµÂµ° ¼ º¹»oÃ·ÀµÜòí Ñ£í ïµ°{À²î·ñÍ{Ã¾É¾ÎÇ¶·¶²ÆÐÃ·À¹Ñ£í æ�í î{À¹ô·ìº¾Äo°oÀµÜòíëÜ¾æo´oÀ²Ñ·¿·ïº·´ ¼ ßµÈµ¶²ÆµÞo´oÃ¾Â{À²ð£íÒÜ¹ð£íëÜoÀ²ñµï{Üº·´ ¼ Å·°²ÆÐÀ·Üòíó¿·ÑoÀ²Ñ·Ñµôº·´ ¼ »·Ëo´²¸{À²ð�í î£í ñoÀ¹ñµ¿º·´ ¼ ÷¹Æo» Ì À²ô�í Ñ£í ðoÀ²æoìoÜº·´ ¼ ÆÐÅ¹°²ÆÐÀ²ð�í ï£íëÜ·À¹îµôº·´ ¼ Ë{Å²È·É¹ÆµÂÐÀ·ÜòíëÜ·À¹î·æº·´ ¼ ÉoÑ²±µÂo´·ºoÀ²Ñ£í ô£íóÑ{Ü·À·Üº·´¾½·±oË{À²°¹Â¾ÎöÀ²Ñ£í æ�íóð{À·Ü²îoïº¹¶ Ì Ã¾±µÈ·¸µ»¹ÈÐÀ·Üòí î·°{À¹ñ·ð¹æºµÃ²¶¹¸ÐÀ¾æ�í ô¹æÐÀ¾æµðÎ{æ{À·Üöí æµ¶oÀ²Ñµì·ôÎÐ°¹Íµ»{À²ñ£í ï·¿�íëÜ·À¾æµðµïÎÐ³·°·³¾ÎòÀ·Üòí ð�íëÜ·À²ñ·ïÎ{Í·Âµ»¾ÎoÆÐÀ·ÜòíóîoÀ¾æµì·ÑÎ{ÂoéµÃ²Â{À²ð£í ï{À·Ü²ô·ìÎ{Â·Ë{ÀµÜòí Ñ£íëÜ¹îoÀ·Ü²ô·Ñ½{Å¾±µÈÐÃ²»oÃ·À²î�í ÑoÀ¾æµðµÑ½o»¹Âµ°oÅ·Å²Â{À²ð�í ïoÜ·À²Ñ·æoî½o»¹ÂoÅ·°¹Â{À·ÜòíÒÜ²ðoÀ²ôoÜ¹Ñ½o»¹Âµ³o´¹° Ì À²Ñµð·ðoÜ²ðoÜµÜ²æ{À·Ü·ñ·¿¶²Æ{´¹»{À²Ñ£í æ{À¹Ñ·¿·ñÆo°ÁÎÇéoÃëÎ ¼ À·ÜöíëÜòí ôoÀ¹ñµï·ÑÆo°¹ÂoÅ²ÄÐÀ²Ñ£í î�í æ{À²ñ·ðµìÆo°¹Ë{À¹ñ£í ðoÀ·Ü¹î·îÆ{Å·´¾±oÂo´·ºµÃ·À¹Ñ£íëÜòíëÜ¹ð{À¾æµðÆo»¹ÈoºoÀ²Ó¹È·É¹ÆoÂ{À¾×·ÕoØoÀ¹Ñ£í ðoñoÀµÜ¹ðµ¿Æo»¹ÈoºoÀ¾×o´ Ì »{Ã¾Â{À¹Ø²ÚµÛÐÜ·À²Ñ�í ð{ÜµÀµÜ²îoñÆo»¹ÈoºoÀ¾Ú·Ý·Ù·ÞÐÀ¾ßµ°¹È{Ã¹»·È{À²ñ�í Ñµô{À¹ñ·¿Æo»¹ÈoºoÀ Ì »¹Â·Âo»¹Ë·Â{À·ÜöíóðoÜ·À·ñ·ÑµîÆo¶²ÆµÂÐÀ·Üòí ôoÀ¹Ñ·ì·ÑÈµ°·³µ´²±ÐÃ¹Å·º·´·»²½µÂ{À²ð�íóñ£íëÜoÀ²ñµðµôÈoÅµÃ·À¹î£í ïoÀ²ô{Ü²ðÈµ³µ´µÃ²Â{À²ô£íëÜöí îoÀ²î¹æoñÈµ»µÅ¹¶µ³·»oÀ²ñ£íóôoÀ²Ñ¹æµðÈµ»µ´µÃ¹»¹È·¸{Ã·À¹ñ£í ô£í Ñ{À²æ{ÜÈ·Èµ³¹Âo¶·¶µºµÀ·Üöí ð£í ñ·¿{À¹î·ïÈ ù Ã ù À²ð£íëÜ²Ñ�í Ñ·ðoÀ²îµìµôÃ²»·³oÀ¹ñ£í ð·Ñ£íóì·ðoÀ²î·ñÃ¹º¹°²½ Ì À·Üòí æ�í îoÀ²î·ñÂµ°¹È{ÀµÜòíëÜ²ñ£íóÑ·îoÀ¾æµôÂµ°¹È·¸{´²Ë{À·ÜòíóðoÀ²î·ô·ÑÂoÅ·ºµÀ¹ì£í æ{À²ôµðÂoÅ·º²ËÐÀ²ì£í æ{À¹ñ·ïÂoÅ¾Æo³{À²ï£í ôoÀ²æµî·ïÂµ»¹Ë·Â·±µÂo´·ºµÃµÀ²Ñ£íëÜ·À¹ñµ¿Â·ÂoÅ¾ÆÇÀ·Üòí æ{À¹î·ð·ï±²ÎòÃÁÆoÈµ¶ Ì Ã·ÀµÜòíëÜ²ñoÀµÜ¹ð·ð±·½o°µÅ·»oÀ·Üòí Ñ ¼ À²îoÜ²ñ±·½o°¹Èo÷oÀ²Ñ£í æoñoÀ²î·ñ¹æ±·½{´²Ë{è²×·ÔµÓoÀ¹Ñ£í Ñ£í Ñ{À¹¿¹æ±·½µÈµ°·È{À²ñ£í ðµðoÀ²î·ñ±ÐÃ ¼ ±oÂo´·ºµÃ·À¹ð£íëÜ²ðoÀ²æÐÜ±µÂµ»ÁÎ{ÆµÂµ»¹È{À¹ð£í î£í Ñ{ÀµÜ¾æµÑÊoº¹°²½ÇÀ·Üòí ôoÀ¹ï¹æä Äo¶µ´oÃ·À¾æ�í î�í Ñ·¿oÀ²Ñµ¿ä ´²Èµ»oº¹»oÃ·Ã·À²Âµ¶·¶µºµÃµÀ¹Ñ·ñoÀoÜ²ñµðË{ÃÁÄo°·Èµ»·³oÀ¾æ�í Ñ£í ðoÀµÜ¹ì·ìË·Âµ»¹È²ÎòÃ²»¹Â{À¹ð£í î£íëÜµÀ¹ñ·ðoÜù ´¾ÆÐÀ¹Ñ£í ñoÀ¾æo¿·ðù º·´ ¼ À·ÜòíëÜòí æ{À²îoÜù ¶·¶oÀ¹Ñ£íëÜ²ðoÀ¹ô·ð·Ñ°µÅ·ºµÀ¹Ñ£í ð£íëÜ¹¿oÀ·Ü²ïÅ¹³¹Í{À²æ�í ¿£íëÜ¹ðoÀ·Ü²î·ìÅ²Íµ»¹È²ÎÇ´²Â{À²ì�í ð£í Ñ·ðµð{À·Ü²ñµæ³ ¼ ÀÁ±oÂo´·ºµÃ·À²æ�í ð£íëÜ²æÐÀ·Ü²¿µæ³µ´¹°µº·¶ Ì À²ð£íóô·ÑoÀ²ôoÜ¹ìÌ »¹Â·ÂµÉ¹ÆÐÃ·À²Ñ�í ð£í ï·÷{À²æµñ·ôÌ ¸·Ë ¼ ¶·¶¹Â{À·Üöí ¿oÀ²î·¿Ì Â·Í{ÀµÜòí Ñ£íëÜ¹ðoÀ¾æµô·ñ´ÒÎ ä Ä{»·»µºµÀ²ð�í ¿£í îoÀ¹ôµñoÜ´¾ÆµÂ·Èo°¹¸{À²Ñ£íóî£í ðoÀ·Ü¹ôµô÷¹¸{ÃÁ±oÂo´·ºµÃ·ÀµÜòí ð£í Ñ·æÐÀ·Ü÷·¶·»oÀ¹Ñ£í ¿£í ì{À·Ü²ñ·ðº·´ ¼ Â{´²¸·¸{À²ñ�í î£í ïoÀµÜ¹î·ôº·´ ¼ ±µ½ Ì ´²¸{À²æ�íëÜòí ð ¼ Ü·À·Ü·¿·ðº·´ ¼ Ë²ÎÇºµÀ·Üòíóì£íëÜ²ïoÀµÜ¹ð¹æºµÃ ¼ À²È¹±·½µÂo´ÁÎÐ»oÀ·ÜòíóÑ{À²ñ·ïº¾±µÍµ»¾Î{¸·Â¹ÆÐÀµÜòí îoÀ²ñµñµðÎ{Â·È{À¹ð£í æµôoÀ¹ÑoÜ²ôÎ{É{Ã Ï ºµÀ·ÃÁÄo°·Èµ»·³oÀ²ñ�íóÑ·ñ£íëî·Ñ{À¹Ñµï½{Å²¸·Â·ÆÐÀ²ñ£íëÜöí ñoÀ²î·ô½ Ì Èµ»¹ÆÐÀ·Üòí æoðoÀ²Ñ¹æ{Ü¶²Æo»²½¹ÎÐ¶¹Âo´²¸ÐÀ²Ñ£í Ñ£íóÑ{À·Ü²Ñµæ¶¹È ¼ ´¹Â{À²ð£í î�íëÜ²ïoÀ²ôµîÆo»¹ÈoºoÀ¾×o´ Ì »{Ã¾Â{À¾Ú·ÙµÛoÓoÀ·Ü£í ð{ÜµÀ¹Ñ·ñoï
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Æo»¹ÈoºµÀ²â·Ù·Þ{À¾ßo°¹È{Ã²»¹ÈÐÀ¹Ñ£íëñoÜµÀ¾æ{ðÆ{º¹¶¹Â¹±oÂo´·ºµÃ·À¹Ñ£í æ�íëÜµÀµÜ²ïo¿Èµ°¹È¹Æo³{À·ÜòíëÜ·À¹ñ·Ñ¹æÃ²°¹Ë·Âµ¶µ¶µºµÃ·À²Ñ�í ÑoÀ²ï·ðµ¿Ã¹Å²Èµ»·»¹½ÐÀ²ñ£í ¿�íëÜ²ñoÀ²ÑµîÂµ°µº²Í{À¹ð£íëÜ²ïoÀ¹ñ·ð¹æ±·½{Å·º¾±oÂ·Âµ»¹È{À¹ìoÀ¾æµñ·îÊµ°¹È¾ÎÐ¶¹½ÐÀ·Üòí ð�í ÑoÀ²Ñ·¿µìËµ° ä ñ·³{À·Üòí îoÀ¹ô·î·îËoº¹»·³oÀµÜòí ñ£íëÜµÀ²¿·ì·ïËoº¹¶·°·³µ»¹È{À¾æ�íóÑ£í ðoÀ·Ü¹ìµìËoº¹¶µÅ²ÍÐÀ²î£í ð·ñ{À²Ñ·Ñ·¿ù ÃÁÄÐÀ¾æ�í ð£í ôoÀ¹ñ·ðÙ·Éoè²×·ÔoÓoÀ¹º·´ ¼ ´¹¶·³ ¼ ÅoÀ¹Ñ£íëî·ð�í ño¿oÀ¹ìµïÙ·Éoè²×·ÔoÓoÀÁ±·½{´¹Ëoè²×·ÔµÓ{À¹Ñ£íëî·ð�í ño¿oÀ¹¿µô¸o´·º¹»²±oÂo´·ºµÃ·À²æ�íëÜòíëÜµÜµÀ²ñoðÎ{Â·È{À Ì Â·Í{À²ð£í æµôoÀ²ÑoÜ¹ô½²ÎÐ°²ÆÐÀ¹ñ£í ð·ðoÀ¹î¹æÃ¹ÅµÃ¹´µÀ·Å¾Äo°²½ Ì »¹È{À²ð£íóÑµðoÀoÜ²ðµô±ÐÃ ¼ Êo´·» ä À·ÜòíóðoÀ¾æ·æµñËo´ ¼ ¶·³{À²Ñ£í ðoÀ²æµÑ·ðÈµ»·°·³µºµ´¾½o»oÀ¾æ�í ñoÀ²î·ñÃ¾Âµ°¹È{ÀµÜòí æ�í Ñ{À²ÑÅ¹¶ÁÎoÆo°·Â{À²Ñ·ð·ðµñ£íëÜòíëÜ¹ð{À²ðÄo»·°¹È·Â ¼ »·°¹Â{À¾Æ{´·ºµÃ·ÀµÜöí ð�í Ñ{À²Ñoïº·´ ¼ Æ·½ Ì À·Üòí Ñ�í æ{À²î·ì¼ ÅµÀ·Üòíóð·ôoÀ¾æµ¿µìÃ¹º¹»oÃ·À¹°·³ÁÎÇ´¾½ÇÀ¾Ëµì·ô·ø·Ëoì·ôÐÀ²ô·æoéµ³·»{À¹ì�íëÜòíëð£íÒÜ¹ð{À²îÃ¹º¹»oÃ·À·´¾½ÐÃ¾Â{À²Ëµì·ô·ø¹ËoìµôoÀ·ô¹æ{é¹³o»oÀ¹ì�íÒÜòí ð�íëÜµÀ¹îËµ³ÁÎ ¼ Ì Èµ³oÀ²ð£í æ{À²î·ñ·ï¼ °oÃÁÄÐÀ¹Ñ£í ð·î ¼ À²î·ð³²±²ÎoÆÐÀ¹ð£í æ ¼ ñ{Ü·À²Ñ·ôÌ ³oÀ·Üòíóì£í æ{À¾æoðoÜÌ ½·±·Æ{º·¶¹Â{À²ñ£íóï£íëÜ·À²îµ¿µî´ÒÎÇº·´ ¼ À·Üòí ¿£íÒÜ²ðoÀ¾æµ¿µ¿Æo°¹È·Âµ»µ³oÀ·Üòí ô�í ñoÀ¾æµð±·½{´²Â{ÃµÀ·Üòí ï¹æÐÀ²î·ÑÝ·Èµ°µÅ¹»·Ýµ¶·¶µº²Í{´²Â{À²ð£íó¿�í îÐÀ¾æoî°·°·°µéµÃ²Íµ»µºµÀ²Ñµð·ð·Ñ£íëÜ¹ð�íëÜ¹æ{ÀµÜ°µÅ²Èµ¶¹Èo»·°·³oÀ²î�í ð·ôoÀ·Ü¹ñ°¹È¹Æ ä °·ÂoÅ¾ÄÐÀ²Ñ�íëÜ²°oÜ·ÜµÀ¹Ñ·ðoñ°²±o³µ´¹¶·¸o´·º¹»oÀ¹ð£í Ñ£í ñ{ÀµÜ²ïoÑ¼ ´¾½o³·¿{ÀÁ±µÂo´·ºoÃ·À²¿£íëÜöíóñoÀ·Ñ·ô·æÅ²Èµ°µÅ²Í{º·´ ¼ À²Ñ�í ïoÀ²ïoÜ¹ô³·»¹Ê{Ã·À¹Ñ·ð·ð·Ñ£íÒÜ²ð£í æ{À¹¿³²Ä{Å¾Æ{Å·³oÀ·Üòí ñ�í Ñ·Ñ²Æ{ºoÜµÀ·Ü·Ñ·¿³·¶oÃ ¼ ¶µ¶¹Âµ³µ´µÃ²Í{À·Üòí ð{À¹ñ·ñoñ¸oº²Â·Í{ÀµÜòíëÜòí ð·ÈoÅ¹îoÀ²îµð¸·Èµ»·»¹ÂµÉ¹Æo»oÀ·Üöí ñ£íëÜ·À¹ôµ¿·ðÌ ° ä Í{À¹ñ£íëÜòíëÜµÀ·Ü²Ñ·ôÌ Äo¶oÃ¾ÂÐÃ¹Å²Èo´¾ÆoÂ{À¾¸µ¶²½oÂÐÃ·ÀoÃ¾Âo³oÀ·ï£íóðµî�í ñoÀ·ô·ÑÌ Èµ»²ÆÐÀ¹Ñ£í î£íëÜµÀ²ì¹æÌ ù ´¾ÆÐÀµÜòí ñoÀ²ñµÑ·ôÄµÂµ³µ´ Ì À²ñ£íëÜòíóôoÀ²ô·ï´¾Æ·±µÂo´µºµÃ·À·Ã·Ã¹ð·Ñ·ðoÜ²Ñ·æÐÀ²ñoñ¹æ÷·°¹Êµ°·Ñ{À²÷¹Èµ»oÀµÜòí ñ£íëÜµÀ¹î·Ñµæº¹»oÃ·Ã·À¹ñ·ï·ôoÀ²ñ{Üº·´ ¼ Ì ´ÁÎoÆ·ÆµÈo´²½µÂ{À¾æ�íóñ�í ñÐÀ¾æoÑº·´ ¼ º·ÅÁÎòÃ·À·Üòíóð·¿oÀ¾æµÑº·´ ¼ ÎÇ´¹Í¾ÎÐ¶·³oÀ¹ñ£íëÜòíëÜ¹ð{À·Ü·ñ·ôº·´ ¼ ½o»·Â{À·Üòí ð�í Ñ·°oÀ²ñ{Ü¹¿º·´ ¼ ¶ ÌµÌ À·Üòí ð{À¾æµñº·´ ¼ Âµ¶µ¶µºµÀ·Üòí æ�í ÑoÀ²ñ·æoïº·´ ¼ ±ÐÃ ¼ À²ð£íëÜöí îoÀ·Ü²Ñµ¿º·´ ¼ Ë¾Îòº¹ÑoÀ²Ñ£í æ�í Ñ·ñoÀµÜµÜ²ïº¹¶ Ì Èµ¶·Âµ°¹Âµ»oÀ¹ñ£í î£í ¿{ÀµÜ²¿oìÎÐ°¹Íµ»·³µ»¹Ê{À²Ñ£íóôoÀ·Ü²î·ÑÎ Ì »¹Â·ÂµÉ{À·ÜòíëÜöí Ñ·ìoÀ²Ñµî·æÎÇ´¾½{´·Å·¶ÁÎòÀ²Ñ£íóð·ð£í ðoÀµÜ²æµïÎÐ¶·³²±µÂ{´·ºµÃ·À²Ñ�í æ�íëÜ²¿{À¹ñ·¿Î{Âµ¶·¶µºoÃ·À²ñ£í ¿�í ìoÀ¾æµî·æ½·½ÐÀ²ô£íóô£í æ{À¾æoîÆ{Å²Èµ»oÀ¹ñ£í ¿oÀ·Ü¹ñoÜÆo³¹Í{ÃÁÄÇÀ²î£í Ñ£íÒÜ¾æ{À²î·ñµÑÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ²¶·³ ¼ ÅoÀ¹ï£íëÑ£íóÑoÀ·ñ·îÆµÈµ¶µÅÒÎÇ°µ´·ºµÀ²ñ�íëÜ²î£íëÜµÀ¹ñ·ÑµæÃ¾Âµ°¹Â{Ã¹»¹Èo´¹°µºoÀ·ÜòíëÜ·À¹ñµÑ·îÃ¾É{Ã¾Êo´²½{´²Â{À²Ñ�í ì·ÑoÀ·Ü¹¿µìÂ·Í{À²ì£í æ{À²ô·ðÂ¹½oî·Ñ·îµðoÀ²ð£íëÜ¹ô£í îoÀ²ñµÑ±·½ ù ´¾ÆÇÀ²î£í î·ð{À²¿·îä ³µ´²¸·¸ÐÀ²ð£í î£íóÑoÀ¾æµð·ìËµ³·»¹Êµ»oºµÀ¾æ�í Ñ�í ðoÀ·Ü²ìµìË·¸{ÃÁÆµÈo¶ Ì Ã·À²Ñ�í Ñ£íëÜ·À¹Ñµ¿Ëµ¶oÃ¾Êo´·» ä À·Üòíóì£í ðoÀ²ôµÑÉ¹ÆÐÀ¾Âµ¶µ¶µºµÃ·À²Ñ�í ïoÀ²ô·ð½o»¹ÂoÅ²¸ Ì À²Ñ·ð·ðµÑ£í ¿£í æÐÀµÜ²ñÉµ°oÃ¾ÂµÑ{À¾Â¹Äo»ÁÎÇ»oÀÁà·½{´¹Âo»·³µÞo´²½·±{Ë{À¹Ñ�íóô£í ìÐÀ²ð¼ º²Â{À²Ñ�í æ·É{À²ì{Ü³ÁÎÐ°²Æ{´oÀ²Ñ£í ð£íóîoÀ²ñ·ñ»oÃ²¶²±·½{³oÀ²ð£í Ñ�í Ñ·ìoÀ²ôµ¿»¹Ë¹Æo»µÅ¹Â{À²î£í ñ·æ{À·Ü²¿·Ñ¸o´¾½ Ì »·È{À·ÜòíëÜµÀ·Ü·Ü¾æ¸o´¾½ Ì »·È{À·Ã²»¹ÈµÊµ»¹È{À·ÜöíÒÜ·ÀoÜ·Ü²æ´·ÅÒÎoÆ{´²½µ¸µ¶oÀ·ÜöíëÜ·Ü·À²ñµðµï
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º·´ ¼ Î{½ Ì À·Üòíóð£í æ{À¾æoìº·´ ¼ Êo¶¹È ¼ ´µÃµÀ·Üòí ðoÀ²æµæº·´ ¼ ËÐÃ¹º²Â{À·Üöí ð£íëÜ²¿{ÀµÜ²Ñ·îÎoÄÐÀ²ô�í ì£í æµ³µ» ¼ ´¹°²½{ÑµìoÀ²ôoô·ðÆo°ÁÎòÀ¹ð£í ï·ôoÀ²æµïÈ{ÃÁÄÐÀ¹ð£íëÜ²ïoÀ¹ñ·ð·ðÃ Ì Èµ»¹ÆÐÀ·Üòí ¿µÑ·°oÀ²î·ï·æÂµ°µº²ÍÐÀ·Ã²»¹È·Êo»¹È{À²ð£íÒÜ¹ïoÀ²ñoð¹æÂoÅµÃÁÄÇÀ²ô£íëÜ²Ñ�í ð·ðoÀ²î·æÂµ»µº¾½{»¹Â{À·ÜòíóðoÀ²ñ·ð·ôÂµ»µº¾½{»¹Â{À·Ã²»·È·Êµ»¹È{ÀµÜöí ðoÀ·ñ·ðµôÂo´²Ë{À¹ì£íëÜòí ñ{À·Ü²¿·ôÂ·Â¾Î{Íµ¸µ³µ´²È{ÀµÜ²¿·¿·ì·ðµ¿µð·¿oÀ·ñ·ïµ¿³·°²½µÂo»oÀ·ÜòíëÜöíëÜ²ñoÀ²ñµð³·³oÃ²Ñ·Âµ°¹È{À²Ñ�í î£í ÑoÀ¹ôµð¹æÌ ½o¶ÁÎÇ»oÀ¹º·´ ¼ Ã·À·Üòí æ�íÒÜòí ïÐÀ·Ü¹ñ·æÆo°ÁÎÇé¹Èµ°·³µ´¾±ÇÃ·À·Üòí ñ�íÒÜ²îoÀ¹æµîÈ{ÃÁÄÐÀµÃ²»¹È·Êµ»·È{À²ð£íëÜ¹ï{À²ñ·ðoðÃÁÄÐÀÁ±oÂo´·ºµÃ·À¹Ñ£í ðoÀ²ñµÑµôÃÁ±o³·¶{À·Üòí ô£íóôoÀ²îoÜË·¸{Ã²³¹±²ÎoÆÐÀ²Ñ�íëÜòí ñoÀ¹ñµñÌ ³¹Í{À¾Æ{´²Ë ¼ ±o¸{À²ð£íëÜ¹ì�í ðoÀoÜ²ðµìÈ¹± ¼ ÉÐÀ·Üòí ô£íóïoÀ²î·ìÆ·Æ·ÆÐÀ¹Ñ£í æ�íëÜµÀ²ñ·Ñ·ìä » ¼ °oº·´ ù »¹ÈÐÀ²Ñ£í ðoÜµÀ¹ñ·ð·ôÌ È¹± ¼ À²ð£í ¿·Ñ{À·Ü²ô·¿Âo´ÒÎÐ» ù ¶²½o»oÀ¹Ñ£í Ñ£í î{ÀµÜ²ï·¿Ì ³ ¼ À¹î£í ñoÀ²îµïº·´ ¼ ÎòÅ²È·É¹ÆµÂÐÀ²Ñ£í î£íóÑ{À¾æµì´²æoºµÀ·´µÃ²³²½{º·¶ Ì À²Ñ·ðµðµÑ£íëÜoÜòíÒÜµÜµÀ²ðÍoé¹³·»·¸oº²Â{À²Ñ�í æ�íëÜ²¿{À¹ñ·ð¹æ½ Ì ÆµÂÐÀ²Ñ£í Ñ£íÒÜ·À²ô´¾ÆµÈµ¶¹±µÂµ»·ÑoÀ¹Ñ£í æ�í ï{À²æµ¿·îÆo»¹ÈoºoÀ²î£í ì£íóðoÀ·Ü·Ü²î³²ÆµÈµ¶ ¼ »oÃ·À²ñ�í ô£í æ{À¹ñ°·°·°µé ¼ °oÃ²»oÀ¹Ñ·ð·ð·ñ£íóñ�í Ñ·ïÐÀ²ñ¶²Æo»²½ÇÃ·Ã¹ºµÀ²ð�í ¿£í ô Ì À¹ô·¿Æ·ÆµÂ¹Æ{³oÀ·ÜòíëÜöí ÑoÀ²ñ·ñµï±{Å¹³oÃ¾½²ÎoÆÐÀ¾æ�í Ñ£í îoÀµÜ¹ð·ðä Ì »¹ÂÐÀ·Üòí ì£íóÑoÀ·Ü¾æµôØ¾±{Ø²Õµ¸o´²Èµ» ä °µº·º¹ÑoÀ¹ñ�íëÜ·À·¿·ðù » ¼ Èo°oÀ²ð£í ¿µñ ¼ À²ï¹æÃ¹ÅµÃ¹´oÀ·Üòí ïµé·Ñ£í Ñ·ìµéoÜöí ð·ðÐÀ²î·æÃ¾É{Ã¹Å·¶²½µ¸o´ Ì À²ð£í Ñ·ñ�íóÑ·ÑoÀoÜ²ïÂoÅ¾Æo³¹±²ÎoÆÐÀ²ñ�í ï£íëÜ·ÀµÜ¹¿·ôÄ ä ´¾½o¸µ¶oÀ²î£í æµñoÀ²î´²æoºµÀ ¼ °oÃ²»oÀ¹Ñ·ð·ð·Ñ£íÒÜµÜòíëÜoÜ·À¹ðÍ ¼ ³oÀµÜòí ð·ôoÀµÜ²ô·¿Íµ³·» ¼ °oÃ²»·ñoÀ²Í{Ã¾É{Ã Ì ±{°¹Èµ³o³oÀ¹ñ�íóð£íëñoÀµÜ²ïµÑ³¹È ¼ ³{À²ð£í ô£íóñoÀ²Ñ¹æ»¹Êoº¹¶ Ì À·Üòí î�íëÜ·À²¿¸µ°ÁÎòÀ¹Ñ£í ô£í ¿{À²î·¿¸·Èµ»·»{Ã ä °²½ÐÀµÜòí ¿·ìµé·ð�í ¿£íÁÜ¾æÐÀµÜ¹ï·¿½o° Ì ´·¶oÃ·À·Üòíóð ¼ æ{À·ÜµÜ¹ð´¾½o»¹Âo³oÀ²Ñ£í ð{À²¿·ñË{Ã¹ÅµÃ·´µÀ·Üòí ïoé¹Ñ£í Ñ·ìoéoÜòí ðoðoÀ¹î·æÉµ°oÃ¾ÂoÑoÀÁÆo°µÅ¹Íµ° Ì »ÁÎÇ°¹½o° Ì »¹ÈÐÀ¹Ñ�í ô�í æo¿oÀ¹ðÅ¹°²Æ{´¹æoº·´¾½·±oË{À²Ñ·ð·ðµÑ�íëÜ·Ü£íëÜµÜµÀ¹ð»¹Â¹Äo»·Èµ»·°µºµÀ¹ð£í ¿£í ô{ÀµÜ²î·Ñ´²æoº²¸{´²È¾ÎòÀ²Ñµð·ð·Ñ£íëÜµÜöíëÜ·ÜoÀ²ðÉµ°oÃ¾ÂoÑoÀ¹Å¹¶¹Èo»oÀ²Ñ£í ô�íóî·ôoÀ·ñÉµ°oÃ¾ÂoÑoÀÁ½{Å¾±oÈ{Ã²»oÃ·À¹Ñ�í ô£íëÑ¹æÐÀµÜ¹¿Íµ³·»²½{»¹Â ä ¶¹ÈµÍµñoÀ¹º·´oÃ¹°oÀ²ñ�í ð�íóñ{À·ÜoÜ¾æº·´µÃ¾Âo»¹Ëµ»µÅµÀ¹ð£í îoÀ²ôµðµîÆo¶ ä »·È·Â ä »·°·Í{À²ð£í ¿µ¿�í æ{ÀoÜ²ñ·æÃ¹Å¾Æ²ÎöÀ²ð£í ìoÀ¹î¹æÃ¹º¹»oÃµÀ¾Èµ»µº¹»µ°oÃ²»oÀ²ì{À¹ïÃ²³ ¼ é·³·»oÀ²Ñ·ðµð·Ñ£í ¿£íóî{À²ÑÉµ°oÃ¾ÂoÑoÀ¾Â¹Äo»¾ÎÐ»oÀ¹Ø¾±ÐØ¹Õ·Þo´¹½·±oËÐÀ¹Ñ£íëô£íóìoÀ¹ð°µº·´·Å·»oÀ¹Å¹¶ÁÎ{Æo°¹Â{À²ð�íóÑoÜ·ÀoÜ²ð¼ ¶·¶¹ÂÐÃÁÆ{º¹°oÃ¾ÄÐÀ¾Â¹Äo»¾ÎÇ»oÀÁào½{´¹Âo»µ³¹ÞÐ´¾½µ±µËÐÀµÜòíëðoÀ¹ïoÜ´¾½µ¸µÑ¹ÄµÂ¾ÎòÀ·ÜöíëÜ·À²ô·ñµðÃ²³ ¼ À¹Ñ·ð·ð·Ñ£íó¿£í îoÀ²Ñ¼ ¶·¶¹ÂÐÃÁÆ{º¹°oÃ¾ÄÐÀ·Üòí ð{ÀµÜ²Ñ¹æñ·³·³µ´·° Ì À²ð£í æµ¿·ôoÀ²¿µÑ°µÅ·Å²ÂÐÀ²ô£í ñ£íóîoÀ¾æµÑ·ñ°µºµÃ²°{À²ð£í ¿£íóð£íóÅ²Ê{Ã¹Ñµð·ð·Ñoð·¿µðµñ{À²ño¿°¹È Ì ±ÇÃ·À²Ñ£í ð�í îoÀ²î·ð¼ ´¾½o³µ¿oÀ²¿£íëÜöí ñoÀ²Ñ·ô·æÅ¹°µº¹°¾ÎÐ°¹Èo´µÃµÀ²Ñ£í î·ð{À²æµðÅ·´¾Æo»{À·Üòí î£í æ{À²ì·ôÅ¾±·ÆÐÃµÀ¹º·´ ¼ ÃµÀ·ÜòíëÜòíÒÜ¹îoÀ²ôÐÜÅ¾±µÈoºoÀ²ï£í ¿£íóìoÀ²î¹æ³²Ä{Å¾ÆÇÀ¾Èµ»µº¹°·É{À²ñ£í ð�íÒÜ¾ÈoÅµ¿oÀ²æoñ³²Ä{Å¾ÆÇÀ·Ã²»¹È·Êo»¹È{À²ñ£íóð�íëÜ¾ÈÐÅ¹¿{À²æoñ»²½ÐÃ¹Å¹Èo´¾ÆµÂ{ÀµÜòí ô£í Ñ{À¹î¹æµñ»¹Ê¾ÎòÃµÀ·Üòí Ñ£íóðoÀ¾æ¸ ¼ Ã²»·Â{À²Ñ£íëÜµÀ²î·Ñ·ôÌ Å¹°µºoÀ²ñ£í ðoÜµÀ²ñ·Ñ·ôÌ Æ Ì ÀµÜòí ð£í ï{À²¿¹æÌ Æ²ÎòÀµÜòí Ñ·ð£íÒÜ·À¾æµïÌ Èµ¶¹¸µ¸{À·ÜòíëÜ¹ï£í ÑoÀ¾æoðµñÄo»µ´ÒÎÇ³·°µºµÀ¹ºµ´ ¼ À²ð£í æo»oÀ²Ñoð·ï´¾Æ·Æ{ºoÀ·Üòí æ�íÒÜ¾æ{À²ñoÜ´¾ÆµÊ{Ã¹°·³ÁÎòÀ·Üöí ÑoÜ·À²¿{Ü
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A Installation RPM Lists

´¾ÆµË·Èo´²ÆÐÀ²ð£í ï{À²ô·ð·ô´µÃ²°²Æ·½µÆÐÀ·Üòí ÑµôoÀ²Ñ·ñ·îº·´ ¼ ´·Å·°oÀ·Üòí Ñ{À¾æº·´·º¹¶oÀ¹Ñ·Ñ£í ñ£íóÑoÀ²î·ïº·´¾½·±µËÐÀ¹´µÃ¹ÅµÃ·´µÀ²Ñ£íëÜöíóÑ£íëÑoÀ¹ô·Ñº²Ê¾ÎòÀ·Üöí ð£í îoÀ¹îoÜÎÐ°¹È{ÃÁ½ ä »oÀ²ð£íó¿·¿£í Æ{º·ÑµðoÀ·ñ·ñµÑÎÇ´·Å²Èµ¶oÅ¹¶·³·»µéµÅ²ÂoºµÀ·Üöíóð·ôÐÀ·Ü¹Ñ¹æÎÇ´²È·Èµ¶·È{À²Ñ£í ¿{À²î·ð·ñÎ{È·Â{À²Ñ�í Ñ£í Ñ·°{À²ñ·î·ðÎ{È·Â Ì À¹Ñ£í ¿£í ÑµÑoÀ¾æ{Ü½o° Ì ´¹¶{Ã·ÀÁ½ÐÃ¹Å·°oÀ²Ñ£íëÜµÀ¹î·ð½{Å¾Æµ¸{ÃµÀ²Ñ£í Ñ£íóð£íëÜ²¿oÀ²æoÑ½o»oÃ·ÃÁ±ÇÃ·À·Üòí Ñ�í ñoÀ²¿·ñ½o»¹Âµ°¹Âo°µº²Í{À·Üöí î£í ñ£íÒÜµÀ²ìoì½µÂµ¶²ÆÐÀ¹Ñ£íëÜòí Ñ{À²î·ìÆo°ÁÎòÀëÎÇ¶·³²±{º¹»{Ã·À²Ñ·ð·ðµÑ�í ì�í ÑµïoÀ·Ñ·îÆ{ÅµÃ¹ÅµÀ·º·´²Âµ»oÀµÜòí ð£íëÜµÀ¹ï·ðÆo»¹ÈoºµÀ¹Ó·¶²½µÊµ»·È·Â{À¾Ô·ÕµÖÐÀ·Ü£í ñ{Ü·À·ñ·ÑµïÆo»¹ÈoºµÀ²Ùµ¶²½ÐÀ²ð�íëÜ·Ü·À²ñµôÆo»¹ÈoºµÀ²åµ»¹Â{À¹Ø¹å·Ù·ß{À¾æ�íóð£íëÑoÀ¹ñ·îÆo»¹ÈoºµÀ²åµ»¹Âoé·ØµØ²Þµ»·°¹ÉÐÀµÜòíÁÜ²ì{À¾æ{ÑÆo»¹ÈoºµÀ·Ø²å·Ù·ß{À²æ�í Ñ£í ð{À¹ñ·ñµæÆo»¹ÈoºµÀ²Ý·Í{À²ì·ðµð£í ð·Ñ¹æÐÀ¹î·ÑÆo»¹ÈoºµÀ·º·´ ¼µä·äµä ÀÁÆo»¹È{ºoÀ²î�í ôµîoÀ¹æ{ÜÆo»¹È¾ÎÇ´oÃ·Ã¹´¹¶²½ÇÃ·À²Ñ·ð·ðµÑ�í ¿�íëÜ¹ðoÀ·¿Æo¶¹È·Â¾ÎÇ°²ÆÐÀ²î ¼ »¹Âµ°oÀ¾æoôµðÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ¹º·´ ¼ ÃµÀ¹ï£íëÑ£íóÑoÀ·ñ·îÆÐÃ·À²Ñ·ðµð·Ñ£í ¿£íÒÜ²ðoÀ·Ü¾æÆÐÃÁ±µÂo´µºµÃ·ÀÁÆÐÜ¹ïoÀ²ôoÜ²ÑÆµÉ·Â¹Äo¶¹½ÐÀ²Ñ£í Ñ�íëÜ·À²ô·ìÆµÉ·Â¹Äo¶¹½ÐÀÁ½o¶¹Â·ÄµÈµ»·°·³{ÃµÀ²Ñ�í Ñ�íëÜoÀ²ôµìÏ ±o¶¹Âµ°{À²ñ£í ð·ñ{À²Ñ·î·ñÈµ°·³¹Êµ³{À²ð£í ï£íÒÜ·À·Ü¾æµôÈµ°µ´¹³¹Âo¶·¶µºµÃ·À¹ð£í ¿·ðoÀ¹îµÑ·ôÈo´¾½o»¹Âo³oÀ²ð£í ô{Ü·À²î·î¹æÈ¹ÆÐÀÁÆ·ÆµÆo¶·»oÀ²ñ�í îoÀ¾æµìÈ{Ã¾É¹½{ÅoÀ²Ñ£í î£íóîoÀ·Ü²ð¹æÃ¹Å¹°²½{º·¶ Ì ³oÀ²Ñ�í ÑoÀ²ñ¹æoÑÃ²»²½ÐÃ²¶·È{Ã·À²Ñ£íóô£í æ{À²ñµñÃ²»¹Â{Ã²»·Èo´¹°µºµÀ¹Ñ£íëÜ²ïoÀ¹ñµÑ·îÃÁÄo°¹È¹±oÂo´·ºµÃ·À²æ�í ÑµÅµÀ²æoñ·ôÃ·Ã¹º ä Èo°²ÆÐÀ²Ñ£íÒÜ²ðoÀ²ô·Ñ{ÜÃ¾Â·Èµ°µÅ·»oÀ¾æ�í æÐÀ²Ñ·Ñ¹æÃ¾Â¹±·½·½{»µºµÀ²ñ£íÒÜ¾æ{À¾æ{ÜµÜÃÁ±{Å²Í{À²æ�í ñ£í ð{À²Ñ·Ñ·ìÃ¾É{Ã¹º¹¶ Ì ³oÀ·Üòí æ�íëÜ·À²ÑµîµôÃ¾É{Ã·Ã¾Âo°¹Â{À¾æ�íóð£í ñoÀ·Ü²æoÑÂµ»¹Ëo´¾½o¸µ¶oÀ¾æ�íóÑoÀ¾æµìÂ·¸·Â¹ÆÐÀ¹ð£í Ñ·¿oÀ¹î·ïÂ·Èµ°¹¸·¸{´·ÅµÀ¾Êo´oÃ·À²ð£í ñ·æÐÀ²ñoÑ·îÂ·Èo´¾Æ ä ´²Èµ»oÀ·Üöí ÑoÀ²î·¿µï±µÂo´·ºµÀ·º·´¾½·±µËÐÀ²Ñ£íëÜ·Ü¾±ÇÀ¾æ{îÊµ°µÅ¹°¹Â{´¹¶²½ÐÀ·Üöí Ñ£í îoÀ¹ñµð·îÊo´ÒÎòÀ²ô�íëÜ·À·Ü²¿·æÊ¹½{ÅµÀ²ñ�í ñ£í ñ¹ÈoÑoÀ²ñ·ì·ðÊ{Ã¾¸·Â¹Æ{³oÀ·ÜòíëÜöí ðoÀ²ñoÜÊ·Â¹±·½ÐÀ¹Ñ£í îoÀ²ôµðä Êµ³µ´¹°oºµÀ·Üòí æoÑoÀ²Ñ·ñ¹æä·ä·ä ¶¹¸µ¸oº¹»oÀ²Ñ�í ï¹¸{À²ôË·¸o´¾½o»{À²Ñ£í ìoÀ¹ô¹æµîÉµ°oÃ¾ÂµÑ{À²Ñ£í ô£í æµðoÀ²ôÉµ°oÃ¾ÂµÑ{ÀÁÆo°ÁÎòÀ¹Ñ£í ô£í î{À¹ô¹æÃ¹´²Âµ°¹ÈÐÀ²ð£í ï£íóÑoÀ²Ñ·¿°·°µº·´ ¼ À·Üòí ÑoÀ¹ô·¿·ì¼ °oÃ¾Âo´µº·º¹»oÀ·Üöí ñ£í ðoÀ¹î{ÜÅ¾±·ÆÐÃ·À·Å·º·´¹»²½oÂ{À·ÜòíëÜöíÒÜ²îÐÀ²ô{ÜÅ²É·È¹±ÐÃµÀ·Ã²°oÃ¹ºoÀ·Üòí î£íóÑµïoÀ·Ñ·ìµðÌ Äo¶oÃ¾ÂÐÃ¹Å²Èo´¾ÆoÂ{À¹º·´ ¼ Èo°¹ÈoÉ{À¹ï£íëð·î�íóñ{À²ô·ÑÄo»µ´ÒÎÐ³µ°µºµÀ²ð£í æµ»oÀ²Ñ·ðµïÄo¶¹Â¹Æ{º²± Ì À²Ñ·ðµð·Ñµé¹ð¹æ{é·ðoÜoÀ¾æoôÎÐ°²½ÐÀ²Ñ�í ñ£íëÜ²¿µ³·» ¼ æ�íóð{À¾æÇÜ²ïÎÇÅµÀ¾æ�íóî£í î·îoÀ²æµÑ·ìÎÐ»oÃ²°oÃ¹¶¹¸·Â{À¾æ�í ð£í ñoÀ¹ïµðÎÐ¶²½ÐÀ²ð�í ¿·¿£í Ñ{À²îoÜ½o° Ì ´¹¶{Ã·ÀÁÆ{º¾± Ì ´¾½ÐÃ·ÀµÜöí ñ ¼ ÜµÀ·Ü·ô·î½µ¸{Ã·ÀÁ±oÂo´·ºµÃ·ÀµÜòí ð£íëÜµÀ¹ñ·ïÆo°ÁÎÇé²ÍµÈ ¼ îoÀ·Üöí ð£í ñoÀ¹ïµïÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀÁÆo»¹ÈoºoÀ¹ï£íëÑ£íóÑoÀ·ñ·îÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ¾ÂoÅ·ºµÀ¹ï�í Ñ�í Ñ{À²ñoîÆµÉ·Â¹Äo¶¹½ÐÀ²» Ì »¹½{´²Ë{ÀëÎÐËÐÀ ¼ °oÃ¹»oÀ·Ñ£íóð�íóñoÀ²îoôÆµÉ·Â¹Äo¶¹½ÐÀëÎ{É{Ã Ï ºµÀ²ð£íó¿�íëÜoÀ²ñ{Ü²ôÆµÉ·Â¹Äo¶¹½ÐÀ¾Â·Í{À¹Ñ£í Ñ£íëÜµÀ¹ô·ìÈ{Ã¾Âµ°¹Âo³oÀ²ñ£í ðµôoÀ²Ñ·î·îÃëÎoÆ·Æ·Æ{³oÀ²ð£í ïµìoÀ²ñ·îÂ·É¹Æo»oÜ·´¾½ÐÃ¾Â{À¹ð£í ô£íëÜµÀ¹ñ·Ño¿Ë·¸µì·ôµé Ì º²Ë{À¾æ�í Ñ£í ðoÀµÜ¹ì·ìË·¸µì·ô¹Âo¶·¶µºµÃ·À¹ð£íëÜ·À¾æÐÜ¹¿Éµ°oÃ¾ÂµÑ{ÀëÎÐ¶²±ÐÃ¹»oÀ²Ñ£í ô�íÒÜ²ìÐÀ²ÑµìÉµ°oÃ¾ÂµÑ{ÀÁÆo°µÅ²Ío° Ì »¹È{À¹Ñ�í ô�í ïµìoÀ·ðÉµ°oÃ¾ÂµÑ{À¾Â·Èµ°²½ÇÃ¾¸µ»¹È{À¹Ñ�í ô�íëÜµÀ·Ü¹æµ¿Éµ°oÃ¾ÂµÑ{À¾Â¹±·½o»{À²Ñ£í ô£íÒÜ¹ñoÀ·ô·ïÉµ°oÃ¾ÂµÑ{À¾Ë{Ü·Ü·À¹Ñ£í ô£íëÜ²æÐÀ²îoìÉµ°oÃ¾ÂµÑ{À¾Ë¾ÎÇºµÀ¹Ñ£í ô£í ì{À¹ï·¿É¹Æ ¼ ´¾½{³oÀ·ÜòíëÜ¹ÑoÀ²î·î
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A.2 RPM Lists for Default Installations

É¹ÆÐÃ²»·È·Ê{À²Ñ£íóîoÀ²ñoÜà·½{´²Âo»·³¹Þo´¾½µ±µË{À ¼ ±Ð´µº¹³oÀ¹Íµ»·ÉÐÀµÜòíëðoÀ¹Ñ·ñÃÁ±ÐÃ²»{À ¼ ±{´·º·³oÀ¾Íµ»¹ÉÐÀµÜòí ðÐÀ·Ü¹¿µìÉµ°oÃ¾ÂoÑoÀÁÆµÈo´²½µÂµ»¹Èµ³ ¼ À²Ñ£íëô£íÒÜ¹ð{À²ôoôÉµ°oÃ¾ÂoÑoÀ·Ã²»µÅ²±µÈo´²Â·ÉÐÀ¹Ñ£í ô�íëÜ¹ð{À¹ì·îÌ Äo¶oÃ²Â{Ã¹Å²Èo´²ÆµÂ{À¾Ë{ÜµÜµÀ²ï£íëð·î�íóñ{À²ôoÑÎÐ»oÃ²° Ì º¾±ÐÀ¾æ�í ð£í ñoÀ¹ïµðÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀÁÆµÉ·Â·Ä{¶²½ÐÀ·ï£íóÑ�íóÑoÀ·ñ·îÆµÉ·Â¹Ä{¶²½ÐÀ¹´ÒÎÇ° Ì ´¾½ Ì ÀµÜòíëÜ£í ñ{À¹îµìÈ¹Æ²ÎòÀ¹ñ£í ð£í ô{À¾æ{Ü²ìË¾Î·ÎòÃµÀ·Üòí Ñ£íóïoÀ²Ñ·î·ÑÉµ°oÃ¾ÂoÑoÀÁÆµÈo´²½µÂµ»¹È{À¹Ñ�í ô£íóæµÑ{ÀµÜ¹¿Éµ°oÃ¾ÂoÑoÀÁ½µ¸{ÃµÀ¹Å·º·´¹»¹½oÂ{À²Ñ�í ô�íÒÜµÜ·ÀoÜ²ð{ÜÉµ°oÃ¾ÂoÑoÀÁ½µ¸{ÃµÀ·Ã²»¹È·Êo»·È{À²Ñ�í ô�íÒÜ¹ñoÀ·ô·îÌ Ê{À²ñ�í î£í ìoÀ¹ï·Ñ·¿ÎÐ»oÃ²° Ì º¾±µÂ{À²æ�í ð£í ñ{À¹ï·ðÏ ÂµñoÀ¹ñ£í ð£í î{À²¿·ÑË·¸µì·ô{À¾æ�í Ñ£íóðoÀ·Ü²ì·ìÓ²Äo»µÅ¹Í·Úµ°¹Èµ³ ä °¹Èµ»oÀ¹ð�íëÜ·À¹æ{Ü¹¿°¹È·Â{ÃµÀ·Üòí ð£íóñoÀ·Ü²ñ·ðÎÐ»oÃ²°{À¾æ�í ð£íóñoÀ²ï·ðÏ ÂµñoÀ¾½o¶²½ÐÀëÎÐÂ{À²ñ£í ð�íóîoÀ·ÜoÜ²îËµñ·Ñ·ïµðoÀ²ñ£í Ñ�íëÜ²ôoÀ¾æoðµðË ¼ °²½µ½o»¹È{À·Üöí ñoÜ·À¾æoôµðÉµ°oÃ¾ÂoÑoÀ¹Å¹¶²½oÂ·Èµ¶µºµÀ·Å·»²½µÂ{»¹ÈÐÀ¹Ñ�í ô�íëÜ²æ{À¹ñµïÉµ°oÃ¾ÂoÑoÀ Ï Â{À¹Ñ£í ô£í Ñµñ{À¾æµÑ´²¸¹½µÂo»²±µÈµ¶oÀµÜòí ÑoÀ¾æoÑµïØ²×·Þ{ÀµÜòí Ñ£í æÐÀ²Ñ·ð·¿Ï ÂµñoÀÒÎ{É{Ã Ï ºoÀ²ñ£í ð£íóî{À·Ü·Ü·îÏ ÂµñoÀ¾Æo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ¹ñ£í ð�í î{ÀµÜµÜ²îÏ ÂµñoÀ¾±·½{´²Ëoè¹×·ÔµÓoÀ²ñ�íóð£í îÐÀ·ÜµÜ¹îä ñÁÎòÀ¹ð£í ñ£íëÜµÀ·Ü²ð·î°²±µÂµ¶·Éµ°oÃ¾ÂµÑ{À¹´¾½ÐÃ¾Âo°oº·º¹°µÂo´·¶¹½ÇÀ²Ñ�í ô�í ñµ¿{À²ðÉµ°oÃ¾ÂoÑoÀ¹Å¹¶²±µ½µÂ·È·É{À¹Ñ�í ô£íëñ·î{ÀµÜÉµ°oÃ¾ÂoÑoÀ²¶²½{ºµ´¾½o»oÀÁ±µÆ{³·°¹Â{»oÀ¹Ñ�íóô£íÁÜ²î{À²ÑµîÉµ°oÃ¾ÂoÑoÀ·Ã¾Âµ¶·Èµ° Ì »oÀ¹Ñ�í ô£íëî·ô{À¹ðÃ²°¹ËµÑ{À¾æ�í ïoÀµÜ²¿·ôÄo»·°¹ÈµÂ ¼ »·°¹ÂÐÀ¹º¹³µ´²Èo»oÅ²Âµ¶µÈµ³{ÀµÜöí ð�í Ñ{À²ÑµïÍµ³·»µºµ´ ¼ Ã²ñoÀ¹ñ£í ð£í ñ{ÀµÜ²ñ·ï¶²Æo»²½Ðº¹³·°²ÆoÑ{À¹Å·º·´¹»¹½oÂ{À²Ñ�íëÜöí æÐÀ²ïoðÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀ²ï£í Ñ�íóÑoÀ²¿oðÃ²°ÁÎ ¼ °oÀ¹Å·º·´·»²½µÂ{À²Ñ�íóÑ£í îÐÀ·Ü¹ïµìÉµ°oÃ¾ÂoÑoÀ ¼ ¶·¶·Âoº¹¶·°·³µ»·È{À²Ñ�í ô�íóôµîoÀ·ïÉµ°oÃ¾ÂoÑoÀÁ±ÐÃ²»·È{Ã·À²Ñ£íóô�í ñ¹æÇÀ·Ü¹ðÃÁÄo°·³µ¶ ä À¾æ�íóð£í ÑoÀ²ñµðµðÍµ³·» ¼ °oÃ²»·ñoÀ²Íµ³ÁÎòÀ²ñ�íóð£í ñÐÀ·Ü¹ïµÑÍµ³·» ¼ °oÃ²»·ñoÀ²Íµ¶²½ Ï ±{»·Èµ¶¹ÈÇÀ²ñ�íóð�í ñÐÀ·Ü¹ï·ÑÍµ³·»µºµ´ ¼ Ã²ñoÀ·Å¾±·ÆÐÃ·À¹ñ�í ð£íëñoÀµÜ¹ñµïÍµ³·»²½{»¹Â ä ¶¹ÈµÍµñoÀ²ñ£íóð�í ñoÀoÜ²îµÑÍµ³·»²±oÂo´·ºµÃ²ñ{À²ñ£í ð£íóñ{À·Ü²îo¿Ë¹½µÂ¹ÆÇÀ¾æ�íëÜòíÒÜ·À·Ü²ñ·ôÉµ°oÃ¾ÂoÑoÀ¹´¾½ÐÃ²Âµ°µº·º¹°·Â{´¹¶²½òÀ²Ñ�íóô�í ¿µæ{À¹ÑÅ¾±·ÆÐÃµÀ·ÜòíëÜòíÒÜ²îoÀ²ô·¿Íµ³·» ¼ °oÃ²»·ñoÀ¹ñ£í ð£í ñ{ÀµÜ²ï·ÑÍµ³·»²½{»¹Â ä ¶¹ÈµÍµñoÀëÎÐ°o´µºµÀ²ñ�í ð�íóñ{À·Ü·î·Ñ¶²Æo»²½Ðº¹³·°²ÆoÑ{À²Ñ£íëÜòí æÐÀ²ï·ðÉµ°oÃ¾ÂoÑoÀÁ±·Æo³µ°¹Âµ»oÀ²Ñ�íóô£í ÑoñoÀ¹ÑÍµ³·» ¼ °oÃ²»·ñoÀµÃ²°ÁÎ ¼ °{À¹ñ£í ð�í ñ{ÀµÜ¹Ñ·ÑÍµ³·»²½{»¹Â ä ¶¹ÈµÍµñoÀÁ½o» ä Ã·À²ñ�í ð�íóñ{À·ÜoÜ¾æÍµ»¹Èµ°¾ÎÇ´²Í{À²Ñµð·ð·Ñ·ð·ìµÑµïoÀ²¿oîÍo´¹¶µé¹¸o´µÃÁÄÐÀµÜòíëÜòí Ñ{À¹Ñ·ð·ïÃÁ±ÐÃ²» ä ÎòÀ²ñ£íóô£í ðoÀ·Ü¹îµ¿Éµ°oÃ¾ÂoÑoÀÁÆµÈµ¶·¸o´·º¹»oÀÒÎÇ°²½o° Ì »·ÈÐÀ¹Ñ£íëô£íóôoÀ¹îµîÉµ°oÃ¾ÂoÑoÀ·Ã²¶²±µ½o³oÀ²Ñ£íóô�í Ñ·îÐÀ·Ü¹ðÉµ°oÃ¾ÂoÑoÀ·Ã¾É{Ã·Å¹¶²½µ¸o´ Ì À²Ñ£íëô£íÒÜ²æÐÀ²Ñoð°²±µÂµ¶·Éµ°oÃ¾ÂµÑ{À²Ñ£í ô£íóñµôoÀ²ðÉµ°oÃ¾ÂoÑoÀ¾Èµ»oÃ²Âµ¶¹Èµ»oÀ¹Ñ�í ô£íÁÜ·ÜµÀ¹ïµðÉµ°oÃ¾ÂoÑoÀ¾È¹±·½Ðº¹»¹Êµ»µºoÀ¹Ñ£í ô�íëÜ¹ô{À¹Ñ·ðÍµñ ¼ À¹ð£í ïoÀ²Ñ{Ü²ðÍµ³·»²½{»¹Â ä ¶¹ÈµÍµñoÀ¹º¹°¹½ÇÀ²ñ£íëð£íóñ{ÀµÜ·Ü¹æÃÁ±ÐÃ²» ä ÎòÀ¾ÍoÅÁÎ{Éµ°oÃ¾ÂÐÀ¹ñ£í ô�í ð{ÀµÜ¹î·¿Éµ°oÃ¾ÂoÑoÀÁÆo¶ ä »¹È·Â ä »µ°·Í{À²Ñ�í ô�íÒÜ²æ{À·Ñ·ðÉµ°oÃ¾ÂoÑoÀ¹´¾½o»·Âµ³oÀ²Ñ£íóô�í ìoÀoÜ²Ñ°¹Â{À²ñ�íëÜòí ìoÀ¹ô·Ñ·Ñ°²±µÂµ¶·¸{Ã·À²ñ£íÒÜòí ïoÀ¾æoÑµîÅ¾Æ·±ÐÀµÜòí ñ£íëÜ¹ñoÀ·Ü²Ñ·ôÅ¾±·ÆÐÃµÀ²³¹Èo´²Êo»¹È{Ã·À·ÜöíÒÜòíëÜ·îoÀ¹¿{ÜÅ¾±·ÆÐÃµÀ²³¹Èo´²Êo»¹È{Ã·À·Ã²Â·ÆÐÀ·Ü£íëÜöíÒÜ¹îoÀ·¿oÜ³µ´²Èµ»oÅ²Âµ¶¹È·É{é¹°·³ÁÎÇ´²½Ð´µÃ¾ÂoÈµ°·Âo¶·È{ÀoÜòíÒÜòíó¿{À²¿oï¸·Èµ»·»·Èµ°·³µ´¾±ÇÃ·À²ð£í î{À¹Ñ·ñ·ôÌµÏ À²ð�í ô£í ðoÀ¹ï·¿´²ÈoÅ¹³{À²Ñ£íëÜ²ð�í ñoÀ¾æµñµÑÍµ³·» ¼ °oÃ²»·ñoÀ¾à·½{´²Âµ»µ³·Þo´¾½o±µËÐÀµÜöí ðÐÀ·ÜµÜ²ïÍµ³·» ¼ °oÃ²»·ñoÀ¾½ÐÃÁÆ{º¾± Ì ´¾½ÐÀ·ñ£íóð�íóñoÀoÜ²ÑµÑÍµ³·» Ì Èµ°²Æ·Ä{´µÅµÃ²ñoÀ²»·ËµÂ·Èµ°ÐÀ²ñ�íóð�í ñÐÀ·ÜµÜ²ÑÍo´¾½µÂo»¹È¹½o»¹ÂÐÀ²ð£í æµî{ÀµÜ²Ñ·ì½ÐÃ·Ã¹éµº¹³·°²ÆÐÀµÜ²¿·¿oÀ²îµñ¶²Æo»²½{Ó¹È·É¹ÆµÂo¶¹Ío´µÀ·ÜöíóîoÀ·Ü·ô¶²Æo»²½ÇÃ·ÃÁÄÐÀ²ñ�í æ¹ÆÐÜ·ÀµÜ¹ð·îÆo°ÁÎÇéµº¹³·°²ÆÐÀµÜ²î·ðoÀ²ïµ¿Æo¶oÃ¾Âµ¸o´²Ë{À·ÜöíëÜòíëÜ·ÜµÀµÜ·Ü¾æÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀ·Ã²»¹ÈµÊo»¹È{À·ï£íóÑ�íóÑoÀ·ñ·îÃ²°µ´¾½oÂ{À²ñ£í æ�í ÑoÀ¾æ·æoðÃÁ½o¶¹ÈµÂ{À·Üòí ì�í ï ¼ Ü²Ñµì{À²¿·ðÃ Ï ±{´·³oÀ²Ñ£í æ�íóØ²Ý·Û·ÔµÞµÕµïoÀ·¿·ñ
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A Installation RPM Lists

±·±{Å¾ÆÐÀµÜòí ð·ô£íÒÜ·À²ï·Ñ¹æä ñÁÎòÀ¹´²½{º·´¾½o»{À¹´ÒÎÐ° Ì »{À²ð�í ñ�íëÜoÀ²ì{ÜÉµ°oÃ¾ÂµÑ{ÀÁ½o»¹Â ä ¶¹È·Í{À²Ñ�íóô£íëñ·ñ{À²ÑÅ²Èµ¶²½ÐÀ¹ñ£í ð£íëÜµÀ²ô¹æµ¿ÎÐ°µ´·º²ËÐÀ²ì£íëÜòíÒÜ·À²ô·ð·ñ¶²Æo»²½oÓ·È·É¹ÆµÂµ¶·Ío´µÀ²ñ·Ñ ¼ ´²ÂÇÀ·Üöí îÐÀ·Ü¹ô¶²Æo»²½ÐÃµÃÁÄÐÀ²°oÃ²Í¹Æo°oÃ·ÃµÀ¹ñ£íóæ¹ÆÇÜ·ÀoÜ²ðµîÃ Ï ±{´¹³µõ²±o°¹Èµ³{À·Üòí Ñ£íóð{À·Ü¹æ·æÉµ°oÃ¾ÂµÑ{À¹º¹³·°²ÆÇÀ¹Å·º·´¹»¹½oÂ{À·Ñ£íóô£íëîoÀµÜ¹ÑµÑÉµ°oÃ¾ÂµÑ{ÀëÎÐ°µ´·ºoÀ²Ñ£í ô£íÒÜ¹ïoÀ·ï·ïÉµ°oÃ¾ÂµÑ{ÀÁ½{´µÃ·À·Å·º·´¹»²½oÂÐÀ²Ñ�í ô�íëÜ¹æ{ÀµÜ¹ñµìºµÃ ¼ À·Üöí ÑoÀ¾æµÑÉµ°oÃ¾ÂµÑ{ÀÁ½{´µÃ·ÀµÃ²»¹È·Êµ»·ÈÐÀ²Ñ�í ô�íëÜoÜ·À¹¿µôÃ²»µÅ·Å¾Ä{»µÅ²Í{À²Ñ�í ðoÀ²Ñ¹æoïÄo»·°¹È·Â ¼ »·°¹Â{ÀµÃ¾Âµ¶²½{´¹Â·ÄÐÀoÜòíóð£íëÑoÀ¹Ñµï¸µ»¹ÂoÅ¾Ä¹ÎÐ°µ´·ºµÀ¹î£í ¿£íëÜ¹ñ{À²îµæÎo±µÂ·Â{ÀµÜòí æo´µÀ¹ÑoÜ²ïÄo»·°¹È·Â ¼ »·°¹Â{ÀµÜòí ð£í Ñ{À¹Ñ·ïÉµ°oÃ¾ÂµÑ{À ¼ °µÅ²Í·±·ÆÐÀ²Ñ£íóô�í ïÐÀ²¿µÑÉµ°oÃ¾ÂµÑ{À¾¸o´²Èµ» ä °µº·ºµÀ¹Ñ�í ô�í ô{À²ïoïÍµ³·» ¼ °{Ã²»·ñoÀ¹Ø¹Þ·ÕoØµÀ²ì{À¹ï·ñÃÁ±ÐÃ²»²Ä{»µº¾ÆÐÀ²Ñµð·ð·Ñ£í ðµ¿�í ðoîoÀ¹Ñ·î¸µ»¹ÂoÅ¾Ä¹ÎÐ°µ´·º·Å·¶²½µ¸{À²î�íó¿£íÁÜ²ñ{À¾æ{¿á¾Ô·Ùoê¹°·Êµ°·ÑoÀ¹ê¹Û·ÛoØµÀ·Üöíóñ£íÁÜ·À¹Ñ¹æá¾Ô·Ùoê¹°·Êµ°·ÑoÀ¹ê¹Û·ú·ÛµÓµè¹ÙµÙ{ÀoÜòíóñ£íÁÜ·À¹Ñ·æá¾Ô·Ùoê¹°·Êµ°·ÑoÀ¹ê¹Ö·Õ{À·Üòíóñ�íëÜoÀ²Ñ·æá¾Ô·Ùoê¹°·Êµ°·ÑoÀ¹Ø¹×·ç{À·Üòíóñ�íëÜoÀ²Ñ·æÆo»¹ÈoºµÀ¹Ó·¶²½µÊµ»·È·Â{À¾ÛoØ¹åÐÜ·À·ð£íÒÜ²îÐÀ·Ü²æµæÆo»¹ÈoºµÀ¹Ó²±µÈ{Ã²»{Ã·À·Üòí ðµô{À²ñÐÜ²îÆo»¹ÈoºµÀ²åµ»¹Â{À¾×µåoØµÀ²ð£íóÑ·æ{À¹æµ¿Æo»¹ÈoºµÀ²åµ»¹Â{À·á²ß{À·Üòí ð{ÜµÀ²ðÆo»¹ÈoºµÀ²åµ»¹Â{À·á²ß·Ê·æ·Ûµ³µ³·È{À·ð£íÒÜ²ðÐÀ²ðÆo»¹ÈoºµÀ²åµ»¹Â{À²»·Ë·Â{À·Üòíóð{Ü·ÜoÀ²ðÆo»¹ÈoºµÀ²åµ»¹Â·Ûµ³µ³¹È{À·á¾ßÐÀ¹ñ£íÁÜ¾æÐÀ²ðÆo»¹ÈoºµÀ¾à·½{´²Ë{À·Ø²É{Ã¹º¹¶ Ì À²ð�í ¿µìoÀoÜ·ÜµÜÆo»¹ÈoºµÀ·º¹³·°²ÆÐÀ¹ð£í Ñ·îoÜµÀ¹ï·îÆo»¹ÈoºµÀ¹Ó²±µÈ{Ã²»{Ã¾ão´¹³ Ì »·Â{ÃoÀ·Üöí ¿o¿·ï{À¹ðÆo»¹ÈoºµÀ²Ýµ»¹È¾Î{Öo»·°·³¹çµ»·ÉÐÀ²Ñ�í Ñ{Ü·À·ðÆo»¹ÈoºµÀ¾Æo¶oÃ·À²°µ³ÁÎÇ´¾½ÐÀÒÎÇ¶·³·±{º·»oÃoÀ²ð�íÒÜöíëÜ·ÀoÜÆo»¹ÈoºµÀ¾Æo¶oÃ·ÀëÎÇ¶·³²±{º¹»{ÃµÀ²ð�íëÜöíëÜoÀ·ÜÆo¶oÃ¹é²Âo¶·¶µºµÃ¹é·°oÃ·À²ð£íóð�íëÜoÀ²ðßoè·Ø·éµáÒÎÐ° Ì »oÀµÜòí ñoÀ·Ü¹ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ô·Èµ¶ ä Ã¹»·È{ÀoÜòíóñoÀoÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ô·Èµ¶ ä Ã¹»·È{À¹Ôo´²½o°µÈ·ÉÐÀµÜöí ñoÀoÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ô¹±{´·º¹³µ»·È{ÀoÜòíóñoÀoÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²×o´µÃ¾Í·åo»·Â ¼ ¶·¶·Â{ÀoÜòíóñ{ÀµÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²×o´µÃ¾Í·åo»·Â ¼ ¶·¶·Â{À¹Ôo´²½{°·È·É{ÀoÜòíóñ{ÀµÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ·ê¹°¹Êµ°oÀµÜöí ñÐÀ·Ü¹ñßoè·Ø·éµáÒÎÐ° Ì »oÀ·ê¹°¹Êµ°oÀ²Ô{´¾½Ð°¹ÈµÉ{ÀoÜòíóñ{ÀµÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ùo´¾½{´ÒÎÇ°oºµÀoÜòíóñoÀoÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²Ùo´¾½{´ÒÎÇ°oºµÀ¹Ôo´²½o°µÈ·ÉÐÀµÜöí ñoÀoÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²åµ»¹Â ¼ ¶µ¶·Â{ÀoÜòíóñoÀoÜ²ñßoè·Ø·éµáÒÎÐ° Ì »oÀ²åµ»¹Â ¼ ¶µ¶·Â{À¹Ôo´²½o°µÈ·ÉÐÀµÜöí ñoÀoÜ²ñ

A.2.2 RPM List of the Branch Server
º·´ ¼ °µ´·¶oÀ²ð£í ñ�íëÜ²îoÀ²¿µðÌ º·´ ¼ ÅoÀ¹´µÜ²ì²½{³·°¹Âµ°oÀ¹Ñ�í Ñ�í î{À·Ü·ï·¿Éµ°oÃ¾ÂµÑ{À¾Â·Èµ°²½ÇÃ·À²³·»oÀ¹Ñ�í ô�í ÑµñoÀoÜÆo»¹ÈoºµÀ²â·Ù·Þ{À¾×{è²Ù{À·Üòíóñµ¿oÀ·ñ·îÄo¶ ä Âµ¶µ³·»²ÄÐÀ²Ñµð·ð·Ñ£í ¿�íóôoÀ·ôÄo¶ ä Âµ¶µ»²½·ÄÐÀ²Ñµð·ð·Ñ£í ¿�íóôoÀ·ôº¹Ñ²ÄÐÀÁÆµ½ Ì ´·Å¹¶¹½ÐÃ·À²¿·¿�íóÑ ¼ »¹Âo°·ìÐÀ²î·æoðÃÁ±ÐÃ²»²Ä{»µº¾Æ{é¹³µ»oÀ²Ñ·ð·ðµÑ�í ðo¿£íóð·îÐÀ²ÑµîÆo»¹ÈoºµÀ²â·Ù·Þ{À²õµ»²½o»¹Èµ°·Âo¶¹ÈÇÀ²ð�í ¿ÐÜ·À¹î·æ°µ´¹³·»oÀ¹ð£í ¿oÀ²ñµÑ¸o´·º¹»oÃ²É{Ã¾Âµ»ÁÎöÀ²Ñ·ð·ð·Ñ�íó¿£íëÑoÀ¹î·ôÌ Äo¶oÃ¾ÂÐÃ¹Å²Èo´¾ÆoÂ{À¾¸µ¶²½oÂÐÃ·À·¶¹Â·Äo»µÈ{À¹ï�íóð·î£íëñoÀ¹ôµÑ½o»¹Â{Ã¹Å·°²Æo»oÀÁÆÐº¾± Ì ´¾½ÇÃµÀ¾æ�í ìµðoÀ·Ñ·ÑÆo»¹ÈoºµÀ²×µ°¹Âµ»¹Ùo°²½{´¾ÆÐÀ¹î�í æ{ðoÀ¹Ñ¹æoæÆo»¹ÈoºµÀ²Ú·Ý·Ù·Þ{À²Ýµ° Ì Ã²»·ÂÐÀ²ñ�í ðµñoÀ·ñ·ðµðÆo»¹ÈoºµÀ²Ýo´ÒÎÐ»oÀ²ßµ»¹Èo´¹¶µ³{À·Ü£í ÑµðoÀ·ñ·ôÆo»¹ÈoºµÀ²Ýo´ÒÎÐ»¹×o°¹Âµ»oÀ·ÜöíÒÜ²ðÐÀ²ñµñ·ÑÆo»¹ÈoºµÀ¾àµÖ{á·À·Üöí Ñ·ðoÀ²ñµ¿Æo»¹ÈoºµÀ²â·Ù·Þ{À¾ãµÈo´²Âµ»¹ÈÐÀ¹ð£íóæ{À¹Ñ·îµæÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ²÷·³ ¼ ÅoÀ¹ï£íëÑ£íóÑoÀ·ñ·îÃ²°oÃÁÄÐÀ¹ñ£í æ{À²îµð¹æÃ²°¹Ëo´¹³µ»²½µÂ{À·ÜöíëÜ·À¾æµÑµìÃ¹ÅµÃ¹º¹¶ Ì À²Ñ£í ñ{À²ñ·ð·ÑÂµ»¹È¾ÎÇ´²½µ¸µ¶oÀ²î�í ÑoÀ¾æµðµÑ±·½{´²Âµ»µ³µº·´¾½·±oË{À¾Èµ»µº·»µ°oÃ·»oÀµÜòíëðoÀµÜ¹ÑµïË·¸¹½µÂ{Ã·Å·ºµÀ¾æ�íóÑ£í ðoÀ·Ü¹ìµìË¾ÎÐ¶·³²±Ðº¹»oÃ·À¾æ�í Ñ£í ðoÀµÜ¹ì·ì´·Å¹¶²½ÐÃµÀ·Ü²ðoÜòíóðoÀ²î·ï·ï´¾½µÂoº²¸·½µÂ{Ã·À·Üöí ÑoÀ¾æµÑµïÍµ³·»·ñoÀ·´µÜ²ì²½ÐÀ¹³·»oÀ²ñ£íóð�í ñÐÀ²¿µ¿ÎÐ°²½ÐÀÁÆ{° Ì »oÃ·ÀµÜòí î·ñoÀ¹ñµÑÆµÈµ¶¹Êo´·³·»¹È{Ã·À¹Ñ·ð·ð·Ñ£íó¿�í ìÐÀ·Ü¹Ñä ¶¹Èµ³oÃµÀ ä ¶¹Èµ³{Ãòí ÑoÀ²Ñµì·æÌ º·´ ¼ ÅoÀ²Ñ£í Ñ£íóîoÀ·Ü²ï·¿Å¾Æ·ÆÐÀ²ñ�í Ñ£í ÑoÀ¹î
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A.2 RPM Lists for Default Installations

º·´ ¼ Ì Å·ÅµÀ²ñ£íóÑ£í ÑoÀ²î½o»¹Â{À²Âµ¶·¶µºµÃµÀ·Üòí ô·ð{À¹ñ¹æµì½o»¹Âµ³µ°¹Âµ»oÀ·Üöí ÑoÀ²ñ·ñµñÌ º·´ ¼ ÅµÀ¹º¹¶µÅ·°µº¹»oÀ²Ñ�íóÑ£í îÐÀ·Ü¹ïµ¿»¹Â¹ÄµÂo¶·¶µºµÀ·Üöí ïµÅ²Ê{ÃµÀ¹Ñ·ô¸o´·º¹»{À²ñ£í ñ·ï{À²Ñ·ð·ô¸·Èµ»·»·Â·É¹Æo»·Ñ{À²Ñ£í ð£íó¿{À²ì·ïº·´ ¼ Ã²Âµ³µÅ¹ø·ø{À²ñ£í Ñ£íóÑ{À²îÎoÄo°oÃ¾ÄÐÀ²ð£í ì�íëÜ²ôoÀ²ñµðÎ{Ío´µÃ¹¶¹¸{Ã·À·ÜöíëÜ·Üòí °µÑµìoÀ²ñoñÅ¹³¹Èµ»oÅ¹¶¹Èµ³oÀµÜòíëÜ·Üòíó°µÑ·ìoÀ·ñ·ñ°²½µÂo´ ä ¶¹Èµ³oÀ¹ð£í ñ·ñoÀ¹ôµ¿°oÃÁÄÐÀ¹ð£í ÑoÀ²ô·æ{Ü°¹Â·Â·ÈÐÀ²Ñ£í ð£íÒÜ·Ü·À·Ü²ô° ä »oÃ²¸·Ë{À²ð£í æ�í æµ°oÀ¹Ñ{Ü²î¼ ´¾½ Ì À·Üòí ð£í æ{À²ôoÜ²ð¼ ´¾½·±oÂo´·ºµÃ·À¹Ñ£íëÜ²Ñ£íó¿µð£í ð�íëÜ¹î{À¹î·ð¼ ¶²½·½Ð´¹»oÀ·Üòí æ{À²ï·î¼où ´¾Æ{ÑoÀ·Üòí ð�í ÑoÀ²îoÜÅ¹³²Æo°·Èµ°²½o¶µ´·°oÀ·á·á·á¹°oº¾Æ·ÄÐ°·¿�íóì{À²Ñoì·ïÅ¹¶ÁÎoÆ{°¹È·Â¾ÎòÀµÜòíëÜ·À²ñµÑÅ¾Æ{´¹¶{À²Ñ£í îoÀ¹î¹æ³ ¼ À¾æ�í ð£íëÜ¾æÐÀ·Ü²¿¹æ³·³¹Èµ»{Ã¹Å¾±o»oÀµÜòí ð·ÑoÀ¹Ñµñ·ð³²Ä{Å¾ÆÇÀ ¼ °oÃ²»{À²ñ£í ð£íÒÜ²ÈoÅ¹¿ÐÀ¾æoñ³²Ä{Å¾ÆÇÀ¾Âµ¶·¶µºoÃ·À·Üòí Ñ{À¹Ñ·Ñ¹æ³µ´²¸·¸·±µÂo´·ºµÃµÀ²Ñ£í ì£íÒÜµÀ¾æµ¿³·¶oÃ²Ñ¹±·½{´²Ë{À¹ñ£íëÜ·À²Ñµ¿³·¶oÃ¾¸ÐÃ¾Âµ¶·¶µºoÃ·À²Ñ£í ì{À¹Ñ·¿·ô»·Ñ¹¸{Ã¾ÆµÈµ¶ Ì ÃµÀ·Üòí Ñ·ì{À¹ñ·ð»·³oÀ²ð�í ÑoÀ²ôoÜµÜ»·÷·»µÅ¹Â{À²Ñ£í ð�íëÜ²ÑoÀ·Ü¹ôµð»¹Ë¹Æo°·Â{À·Üòí ¿µî£í æ{À¾æÐÜ¸o´·º·º²±·ÆÐÀ·ÜòíÒÜ²ðoÀ²ñ·Ñ¸o´¾½o³¹±µÂo´·ºµÃµÀ¾æ�íëÜòíóï{À¾æµñoî¸¹Æ{´¾½ Ì À²Ñ£í Ñ ¼ Ü·À²î·ôµ¿Ì ñ²±µÂ{´·ºµÃ·À·ÜöíëÜòí Ñ·ì{À¹Ñ·î¹æÌ ³ ¼ ÎöÀ·Üòí ì£íóðoÀ²ô·ì·¿Ì Íµ»¹È²ÎÇ´²Â{À·Üöí ðoÀ¾æµîµðÌ º·´ ¼ À·Üòí Ñ£íÒÜ²ðoÀ²ñ·ÑµôÌ ÎoÆÐÀ²æ�í ðoÀ·Ü²æµ¿Ì Â·Í Ì º¹°¹Èµ»·°{À·Üòí Ñ£íóÑ{À¾æµôo¿Äo³²Æo°·È¾ÎòÀ²î£íóÑoÀ²ñ·ñ´¾ÆµÂµ° ¼ º¹»oÃ·ÀµÜòí Ñ£í ïµ°{À²î·ñÍ{Ã¾É¾ÎÇ¶·¶²ÆÐÃ·À¹Ñ£í æ�í î{À¹ô·ìº¾Äo°oÀµÜòíëÜ¾æo´oÀ²Ñ·¿·ïº·´ ¼ ßµÈµ¶²ÆµÞo´oÃ¾Â{À²ð£íÒÜ¹ð£íëÜoÀ²ñµï{Üº·´ ¼ Å·°²ÆÐÀ·Üòíó¿·ÑoÀ²Ñ·Ñµôº·´ ¼ »·Ëo´²¸{À²ð�í î£í ñoÀ¹ñµ¿º·´ ¼ ÷¹Æo» Ì À²ô�í Ñ£í ðoÀ²æoìoÜº·´ ¼ ÆÐÅ¹°²ÆÐÀ²ð�í ï£íëÜ·À¹îµôº·´ ¼ Ë{Å²È·É¹ÆµÂÐÀ·ÜòíëÜ·À¹î·æº·´ ¼ ÉoÑ²±µÂo´·ºoÀ²Ñ£í ô£íóÑ{Ü·À·Üº·´¾½·±oË{À²°¹Â¾ÎöÀ²Ñ£í æ�íóð{À·Ü²îoïº¹¶ Ì Ã¾±µÈ·¸µ»¹ÈÐÀ·Üòí î·°{À¹ñ·ð¹æºµÃ²¶¹¸ÐÀ¾æ�í ô¹æÐÀ¾æµðÎ{æ{À·Üöí æµ¶oÀ²Ñµì·ôÎÐ°¹Íµ»{À²ñ£í ï·¿�íëÜ·À¾æµðµïÎÐ³·°·³¾ÎòÀ·Üòí ð�íëÜ·À²ñ·ïÎ{Í·Âµ»¾ÎoÆÐÀ·ÜòíóîoÀ¾æµì·ÑÎ{ÂoéµÃ²Â{À²ð£í ï{À·Ü²ô·ìÎ{Â·Ë{ÀµÜòí Ñ£íëÜ¹îoÀ·Ü²ô·Ñ½{Å¾±µÈÐÃ²»oÃ·À²î�í ÑoÀ¾æµðµÑ½o»¹Âµ°oÅ·Å²Â{À²ð�í ïoÜ·À²Ñ·æoî½o»¹ÂoÅ·°¹Â{À·ÜòíÒÜ²ðoÀ²ôoÜ¹Ñ½o»¹Âµ³o´¹° Ì À²Ñµð·ðoÜ²ðoÜµÜ²æ{À·Ü·ñ·¿¶²Æ{´¹»{À²Ñ£í æ{À¹Ñ·¿·ñÆo°ÁÎÇéoÃëÎ ¼ À·ÜöíëÜòí ôoÀ¹ñµï·ÑÆo°¹ÂoÅ²ÄÐÀ²Ñ£í î�í æ{À²ñ·ðµìÆo°¹Ë{À¹ñ£í ðoÀ·Ü¹î·îÆ{Å·´¾±oÂo´·ºµÃ·À¹Ñ£íëÜòíëÜ¹ð{À¾æµðÆo»¹ÈoºoÀ²Ó¹È·É¹ÆoÂ{À¾×·ÕoØoÀ¹Ñ£í ðoñoÀµÜ¹ðµ¿Æo»¹ÈoºoÀ¾×o´ Ì »{Ã¾Â{À¹Ø²ÚµÛÐÜ·À²Ñ�í ð{ÜµÀµÜ²îoñÆo»¹ÈoºoÀ¾Ú·Ý·Ù·ÞÐÀ¾ßµ°¹È{Ã¹»·È{À²ñ�í Ñµô{À¹ñ·¿Æo»¹ÈoºoÀ Ì »¹Â·Âo»¹Ë·Â{À·ÜöíóðoÜ·À·ñ·ÑµîÆo¶²ÆµÂÐÀ·Üòí ôoÀ¹Ñ·ì·ÑÈµ°·³µ´²±ÐÃ¹Å·º·´·»²½µÂ{À²ð�íóñ£íëÜoÀ²ñµðµôÈoÅµÃ·À¹î£í ïoÀ²ô{Ü²ðÈµ³µ´µÃ²Â{À²ô£íëÜöí îoÀ²î¹æoñÈµ»µÅ¹¶µ³·»oÀ²ñ£íóôoÀ²Ñ¹æµðÈµ»µ´µÃ¹»¹È·¸{Ã·À¹ñ£í ô£í Ñ{À²æ{ÜÈ·Èµ³¹Âo¶·¶µºµÀ·Üöí ð£í ñ·¿{À¹î·ïÈ ù Ã ù À²ð£íëÜ²Ñ�í Ñ·ðoÀ²îµìµôÃ²»·³oÀ¹ñ£í ð·Ñ£íóì·ðoÀ²î·ñÃ¹º¹°²½ Ì À·Üòí æ�í îoÀ²î·ñÂµ°¹È{ÀµÜòíëÜ²ñ£íóÑ·îoÀ¾æµôÂµ°¹È·¸{´²Ë{À·ÜòíóðoÀ²î·ô·ÑÂoÅ·ºµÀ¹ì£í æ{À²ôµðÂoÅ·º²ËÐÀ²ì£í æ{À¹ñ·ïÂoÅ¾Æo³{À²ï£í ôoÀ²æµî·ïÂµ»¹Ë·Â·±µÂo´·ºµÃµÀ²Ñ£íëÜ·À¹ñµ¿Â·ÂoÅ¾ÆÇÀ·Üòí æ{À¹î·ð·ï±²ÎòÃÁÆoÈµ¶ Ì Ã·ÀµÜòíëÜ²ñoÀµÜ¹ð·ð±·½o°µÅ·»oÀ·Üòí Ñ ¼ À²îoÜ²ñ±·½o°¹Èo÷oÀ²Ñ£í æoñoÀ²î·ñ¹æ
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A Installation RPM Lists

±·½{´²Ëoè¹×·ÔµÓoÀ²Ñ�í Ñ£í ÑoÀ¹¿·æ±·½µÈµ°¹ÈÐÀ²ñ£í ð·ð{À²î·ñ±ÐÃ ¼ ±µÂ{´·ºµÃ·À²ð�íëÜ²ðoÀ¾æÐÜ±µÂµ»ÁÎoÆoÂµ»¹È{À²ð�í î£í ÑoÀµÜ²æµÑÊoº¹°²½ÐÀµÜòí ôoÀ²ï·æä Äo¶µ´µÃµÀ¾æ�í î£íóÑ·¿oÀ²Ñ·¿ä ´²Èµ»µº·»oÃ·Ã·À¾Âo¶·¶µºµÃ·À¹ÑµñoÀoÜ²ñµðË{ÃÁÄo°¹Èo»·³oÀ¾æ�íóÑ£í ðoÀ·Ü¹ìµìË·Âµ»¹È¾ÎöÃ²»¹Â{À²ð�í î£íëÜ·À¹ñµðoÜù ´¾ÆÐÀ²Ñ�í ñoÀ¾æµ¿µðù º·´ ¼ ÀµÜòíëÜòí æÐÀ²îoÜù ¶·¶oÀ²Ñ�íëÜ²ðoÀ²ôµð·Ñ°µÅ·ºµÀ²Ñ�í ð£íëÜ²¿{À·Ü²ïÅ¹³¹Í{À¾æ�í ¿£íëÜ²ð{À·Ü²î·ìÅ²Íµ»¹È¾Îò´²Â{À²ì£íóð£í Ñ·ð·ð{ÀµÜ²ñµæ³ ¼ ÀÁ±µÂ{´·ºµÃ·À¾æ�í ð£íëÜ¾æÐÀµÜ²¿µæ³µ´¹°µº¹¶ Ì À²ð£í ôµÑoÀ²ôoÜ²ìÌ »¹Â·Â·É·ÆÐÃ·À²Ñ£íóð£í ï·÷oÀ²æoñ·ôÌ ¸·Ë ¼ ¶µ¶¹Â{À·Üòíó¿oÀ²î·¿Ì Â·Í{À·Üöí Ñ£íëÜ²ð{À¾æµô·ñ´ÒÎ ä Äo»µ»µºµÀ²ð£íó¿£í îoÀ²ôµñ{Ü´¾ÆµÂ·Èµ°·¸{À²Ñ£í î�í ðoÀ·Ü²ôµô÷¹¸{ÃÁ±µÂ{´·ºµÃ·À·Üöí ð£í Ñ¹æÐÀµÜ÷·¶·»oÀ²Ñ�í ¿£í ìoÀµÜ²ñ·ðº·´ ¼ Âo´¹¸·¸{À²ñ£íóî£í ïoÀ·Ü¹îµôº·´ ¼ ±·½ Ì ´²¸{À¾æ�íëÜòí ð ¼ ÜµÀ·Ü·¿·ðº·´ ¼ Ë¾ÎòºµÀ·Üòí ì�íëÜ²ïoÀ·Ü¹ð·æºµÃ ¼ À¾È·±·½µÂo´ÒÎÇ»oÀ·Üòí Ñ{À¹ñ·ïº¾±µÍµ»ÁÎÐ¸·Â¹ÆÐÀ·Üöí îoÀ²ñ·ñµðÎ{Â·È{À²ð�í æµôoÀ²Ñ{Ü²ôÎ{É{Ã Ï ºoÀ·ÃÁÄo°¹Èo»·³oÀ²ñ£íóÑµñ£íëî·Ñ{À²Ñoï½{Å²¸·Â¹ÆÇÀ²ñ£íëÜòíóñoÀ²î·ô½ Ì Èµ»²ÆÇÀ·Üòí æµð{À²Ñ¹æ{Ü¶²Æo»²½²ÎÇ¶¹Âo´²¸{À¹Ñ£í Ñ£í Ñ{ÀµÜ²Ñµæ¶¹È ¼ ´²ÂÐÀ²ð£í î£íÒÜ²ïoÀ²ô·îÆo»¹ÈoºµÀ²×o´ Ì »oÃ²Â{À¾Ú·Ù·ÛoÓ{À·Ü£í ð{Ü·À·Ñ·ñµïÆo»¹ÈoºµÀ²â·Ù·Þ{À¾ßo°¹È{Ã²»¹ÈÐÀ¹Ñ£íëñoÜµÀ¾æ{ðÆ{º¹¶¹Â¹±oÂo´·ºµÃ·À¹Ñ£í æ�íëÜµÀµÜ²ïo¿Èµ°¹È¹Æo³{À·ÜòíëÜ·À¹ñ·Ñ¹æÃ²°¹Ë·Âµ¶µ¶µºµÃ·À²Ñ�í ÑoÀ²ï·ðµ¿Ã¹Å²Èµ»·»¹½ÐÀ²ñ£í ¿�íëÜ²ñoÀ²ÑµîÂµ°µº²Í{À¹ð£íëÜ²ïoÀ¹ñ·ð¹æ±·½{Å·º¾±oÂ·Âµ»¹È{À¹ìoÀ¾æµñ·îÊµ°¹È¾ÎÐ¶¹½ÐÀ·Üòí ð�í ÑoÀ²Ñ·¿µìËµ° ä ñ·³{À·Üòí îoÀ¹ô·î·îËoº¹»·³oÀµÜòí ñ£íëÜµÀ²¿·ì·ïËoº¹¶·°·³µ»¹È{À¾æ�íóÑ£í ðoÀ·Ü¹ìµìËoº¹¶µÅ²ÍÐÀ²î£í ð·ñ{À²Ñ·Ñ·¿ù ÃÁÄÐÀ¾æ�í ð£í ôoÀ¹ñ·ðÙ·Éoè²×·ÔoÓoÀ¹º·´ ¼ ´¹¶·³ ¼ ÅoÀ¹Ñ£íëî·ð�í ño¿oÀ¹ìµïÙ·Éoè²×·ÔoÓoÀÁ±·½{´¹Ëoè²×·ÔµÓ{À¹Ñ£íëî·ð�í ño¿oÀ¹¿µô¸o´·º¹»²±oÂo´·ºµÃ·À²æ�íëÜòíëÜµÜµÀ²ñoðÎ{Â·È{À Ì Â·Í{À²ð£í æµôoÀ²ÑoÜ¹ô½²ÎÐ°²ÆÐÀ¹ñ£í ð·ðoÀ¹î¹æÃ¹ÅµÃ¹´µÀ·Å¾Äo°²½ Ì »¹È{À²ð£íóÑµðoÀoÜ²ðµô±ÐÃ ¼ Êo´·» ä À·ÜòíóðoÀ¾æ·æµñËo´ ¼ ¶·³{À²Ñ£í ðoÀ²æµÑ·ðÃ¾Âµ°¹È{ÀµÜòí æ�í Ñ{À²ÑÅ¹¶ÁÎoÆo°·Â{À²Ñ·ð·ðµñ£íëÜòíëÜ¹ð{À²ðº·´ ¼ Æ·½ Ì À·Üòí Ñ�í æ{À²î·ìÈµ»·°·³µºµ´¾½o»oÀ¾æ�í ñoÀ²î·ñÄo»·°¹È·Â ¼ »·°¹Â{À¾Æ{´·ºµÃ·ÀµÜöí ð�í Ñ{À²Ñoï¼ ÅµÀ·Üòíóð·ôoÀ¾æµ¿µìÃ¹º¹»oÃ·À·´¾½ÐÃ¾Â{À²Ëµì·ô·ø¹ËoìµôoÀ·ô¹æ{é¹³o»oÀ¹ì�íÒÜòí ð�íëÜµÀ¹îËµ³ÁÎ ¼ Ì Èµ³oÀ²ð£í æ{À²î·ñ·ïÃ¹º¹»oÃ·À¹°·³ÁÎÇ´¾½ÇÀ¾Ëµì·ô·ø·Ëoì·ôÐÀ²ô·æoéµ³·»{À¹ì�íëÜòíëð£íÒÜ¹ð{À²î¼ °oÃÁÄÐÀ¹Ñ£í ð·î ¼ À²î·ð³²±²ÎoÆÐÀ¹ð£í æ ¼ ñ{Ü·À²Ñ·ôÌ ³oÀ·Üòíóì£í æ{À¾æoðoÜÌ ½·±·Æ{º·¶¹Â{À²ñ£íóï£íëÜ·À²îµ¿µî´ÒÎÇº·´ ¼ À·Üòí ¿£íÒÜ²ðoÀ¾æµ¿µ¿Æo°¹È·Âµ»µ³oÀ·Üòí ô�í ñoÀ¾æµð±·½{´²Â{ÃµÀ·Üòí ï¹æÐÀ²î·Ñ°µÅ²Èµ¶¹Èo»·°·³oÀ²î�í ð·ôoÀ·Ü¹ñÝ·Èµ°µÅ¹»·Ýµ¶·¶µº²Í{´²Â{À²ð£íó¿�í îÐÀ¾æoî°·°·°µéµÃ²Íµ»µºµÀ²Ñµð·ð·Ñ£íëÜ¹ð�íëÜ¹æ{ÀµÜ°¹È¹Æ ä °·ÂoÅ¾ÄÐÀ²Ñ�íëÜ²°oÜ·ÜµÀ¹Ñ·ðoñ°²±o³µ´¹¶·¸o´·º¹»oÀ¹ð£í Ñ£í ñ{ÀµÜ²ïoÑ¼ ´¾½o³·¿{ÀÁ±µÂo´·ºoÃ·À²¿£íëÜöíóñoÀ·Ñ·ô·æÅ²Èµ°µÅ²Í{º·´ ¼ À²Ñ�í ïoÀ²ïoÜ¹ô³·»¹Ê{Ã·À¹Ñ·ð·ð·Ñ£íÒÜ²ð£í æ{À¹¿³²Ä{Å¾Æ{Å·³oÀ·Üòí ñ�í Ñ·Ñ²Æ{ºoÜµÀ·Ü·Ñ·¿³·¶oÃ ¼ ¶µ¶¹Âµ³µ´µÃ²Í{À·Üòí ð{À¹ñ·ñoñ¸oº²Â·Í{ÀµÜòíëÜòí ð·ÈoÅ¹îoÀ²îµð¸·Èµ»·»¹ÂµÉ¹Æo»oÀ·Üöí ñ£íëÜ·À¹ôµ¿·ðÌ ° ä Í{À¹ñ£íëÜòíëÜµÀ·Ü²Ñ·ôÌ Äo¶oÃ¾ÂÐÃ¹Å²Èo´¾ÆoÂ{À¾¸µ¶²½oÂÐÃ·ÀoÃ¾Âo³oÀ·ï£íóðµî�í ñoÀ·ô·ÑÌ Èµ»²ÆÐÀ¹Ñ£í î£íëÜµÀ²ì¹æÌ ù ´¾ÆÐÀµÜòí ñoÀ²ñµÑ·ôÄµÂµ³µ´ Ì À²ñ£íëÜòíóôoÀ²ô·ï´¾Æ·±µÂo´µºµÃ·À·Ã·Ã¹ð·Ñ·ðoÜ²Ñ·æÐÀ²ñoñ¹æ÷·°¹Êµ°·Ñ{À²÷¹Èµ»oÀµÜòí ñ£íëÜµÀ¹î·Ñµæº¹»oÃ·Ã·À¹ñ·ï·ôoÀ²ñ{Üº·´ ¼ Ì ´ÁÎoÆ·ÆµÈo´²½µÂ{À¾æ�íóñ�í ñÐÀ¾æoÑº·´ ¼ º·ÅÁÎòÃ·À·Üòíóð·¿oÀ¾æµÑ
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A.2 RPM Lists for Default Installations

º·´ ¼ Îò´²Í¾ÎÐ¶·³{À²ñ£íëÜòíÒÜ¹ðoÀ·Ü·ñ·ôº·´ ¼ ½{»¹Â{À·Üòíóð£í Ñ·°oÀ¹ñ{Ü²¿º·´ ¼ ¶ Ì·Ì À·ÜòíóðoÀ¾æµñº·´ ¼ Âo¶·¶µºµÀ·Üöí æ�í ÑoÀ¹ñ·æµïº·´ ¼ ±ÇÃ ¼ À²ð£íÒÜòí îoÀ·Ü¹Ñµ¿º·´ ¼ Ë²ÎÇº¹ÑoÀ²Ñ�í æ�í Ñ·ñ{ÀµÜ·Ü²ïº¹¶ Ì Èo¶¹Âµ°¹Âµ»{À²ñ£í î£íó¿{À·Ü²¿oìÎÐ°¹Íµ»µ³·»¹Ê{À²Ñ�í ôoÀ·Ü²îµÑÎ Ì »¹ÂµÂ·É{À·ÜòíÒÜòí Ñ·ìoÀ¹Ñµî¹æÎÇ´¾½{´µÅ¹¶ÁÎòÀ²Ñ�í ð·ð£í ð{ÀµÜ¾æµïÎÐ¶·³²±oÂo´·ºµÃ·À¹Ñ£í æ�íëÜ¹¿{À²ñ·¿Î{Âµ¶·¶oºµÃ·À²ñ£íó¿£í ìoÀ¾æoî·æ½·½ÐÀ²ô�í ô£í æ{À²æµîÆ{Å²Èµ»{À²ñ£í ¿oÀµÜ²ñoÜÆo³¹Í{Ã¾ÄÐÀ²î£í Ñ�íëÜ¾æ{À²îµñµÑÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀ²¶·³ ¼ ÅoÀ²ï£íëÑ£íóÑ{À¹ñ·îÆµÈµ¶µÅÁÎÐ°µ´·ºµÀ¹ñ£íëÜ²î£íÒÜµÀ²ñ·ÑµæÃ¾Âµ°¹ÂÐÃ²»¹Èo´¹°oºµÀ·ÜòíëÜµÀ¹ñ·Ñ·îÃ¾É{Ã¾Ê{´¾½{´²Â{À¹Ñ£í ì·ÑoÀµÜ¹¿·ìÂ·Í{À²ì�í æ{À²ô·ðÂ¹½oî·Ñµî·ðoÀ²ð£íÒÜ²ô£í îoÀ¹ñµÑ±·½ ù ´²ÆÐÀ²î£í îµðoÀ²¿·îä ³µ´²¸µ¸{À²ð£í î�í ÑoÀ¾æµðµìËµ³·»¹Êo»µºµÀ¾æ�íóÑ£í ðoÀ·Ü¹ìµìË·¸{ÃÁÆoÈµ¶ Ì Ã·À¹Ñ£í Ñ£íëÜµÀ¹Ñ·¿Ëµ¶oÃ¾Ê{´¹» ä À·Üöí ì£í ðoÀ¹ôµÑÉ¹ÆÐÀ¾Âo¶·¶µºµÃ·À¹Ñ£í ïoÀ²ôµð½o»¹ÂoÅ¹¸ Ì À²Ñ·ðµð·Ñ£í ¿£í æÐÀ·Ü²ñÉµ°oÃ¾ÂoÑoÀ¾Â¹Äo»¾ÎÐ»oÀÁà·½Ð´¹Âµ»·³µÞo´²½µ±oË{À·Ñ£íóô£íóì{À²ð¼ º²Â{À¹Ñ£í æ·É{À¹ìoÜ³ÁÎÐ°²ÆÐ´µÀ²Ñ£í ð�í îoÀ²ñ·ñ»oÃ²¶²±µ½o³oÀ²ð£íóÑ£í Ñ·ìoÀ¹ôµ¿»¹Ë¹Æo»oÅ²Â{À²î£íóñ¹æ{À·Ü²¿µÑ¸o´¾½ Ì »¹È{À·ÜòíÒÜ·À·Ü·Ü¾æ¸o´¾½ Ì »¹È{À·Ã²»·È·Êµ»¹È{ÀµÜöíëÜ·ÀoÜ·Ü²æ´·ÅÒÎoÆÐ´¾½µ¸µ¶oÀµÜòíëÜ·Ü·À¹ñµð·ïº·´ ¼ Î{½ Ì À·Üòíóð£í æ{À¾æoìº·´ ¼ Êo¶¹È ¼ ´µÃµÀ·Üòí ðoÀ²æµæº·´ ¼ ËÐÃ¹º²Â{À·Üöí ð£íëÜ²¿{ÀµÜ²Ñ·îÎoÄÐÀ²ô�í ì£í æµ³µ» ¼ ´¹°²½{ÑµìoÀ²ôoô·ðÆo°ÁÎòÀ¹ð£í ï·ôoÀ²æµïÈ{ÃÁÄÐÀ¹ð£íëÜ²ïoÀ¹ñ·ð·ðÃ Ì Èµ»¹ÆÐÀ·Üòí ¿µÑ·°oÀ²î·ï·æÂµ°µº²ÍÐÀ·Ã²»¹È·Êo»¹È{À²ð£íÒÜ¹ïoÀ²ñoð¹æÂoÅµÃÁÄÇÀ²ô£íëÜ²Ñ�í ð·ðoÀ²î·æÂµ»µº¾½{»¹Â{À·ÜòíóðoÀ²ñ·ð·ôÂµ»µº¾½{»¹Â{À·Ã²»·È·Êµ»¹È{ÀµÜöí ðoÀ·ñ·ðµôÂo´²Ë{À¹ì£íëÜòí ñ{À·Ü²¿·ôÂ·Â¾Î{Íµ¸µ³µ´²È{ÀµÜ²¿·¿·ì·ðµ¿µð·¿oÀ·ñ·ïµ¿³·°²½µÂo»oÀ·ÜòíëÜöíëÜ²ñoÀ²ñµð³·³oÃ²Ñ·Âµ°¹È{À²Ñ�í î£í ÑoÀ¹ôµð¹æÌ ½o¶ÁÎÇ»oÀ¹º·´ ¼ Ã·À·Üòí æ�íÒÜòí ïÐÀ·Ü¹ñ·æÆo°ÁÎÇé¹Èµ°·³µ´¾±ÇÃ·À·Üòí ñ�íÒÜ²îoÀ¹æµîÈ{ÃÁÄÐÀµÃ²»¹È·Êµ»·È{À²ð£íëÜ¹ï{À²ñ·ðoðÃÁÄÐÀÁ±oÂo´·ºµÃ·À¹Ñ£í ðoÀ²ñµÑµôÃÁ±o³·¶{À·Üòí ô£íóôoÀ²îoÜË·¸{Ã²³¹±²ÎoÆÐÀ²Ñ�íëÜòí ñoÀ¹ñµñÌ ³¹Í{À¾Æ{´²Ë ¼ ±o¸{À²ð£íëÜ¹ì�í ðoÀoÜ²ðµìÈ¹± ¼ ÉÐÀ·Üòí ô£íóïoÀ²î·ìÂo´ÒÎÐ» ù ¶²½o»oÀ¹Ñ£í Ñ£í î{ÀµÜ²ï·¿ä » ¼ °oº·´ ù »¹ÈÐÀ²Ñ£í ðoÜµÀ¹ñ·ð·ôÍoé¹°¹Â·Ä{º¹¶²½ÐÀ¹Ñ£í æ�íëÜ¹¿{À²ñ·ðµæº·´ ¼ ÎòÅ²È·É¹ÆµÂÐÀ²Ñ£í î£íóÑ{À¾æµì½ Ì ÆµÂÐÀ²Ñ£í Ñ£íÒÜ·À²ôÆo»¹ÈoºoÀ²î£í ì£íóðoÀ·Ü·Ü²îÆ·Æ·ÆÐÀ¹Ñ£í æ�íëÜµÀ²ñ·Ñ·ìÌ ³ ¼ À¹î£í ñoÀ²îµïÌ È¹± ¼ À²ð£í ¿·Ñ{À·Ü²ô·¿´²æoºµÀ·´µÃ²³²½{º·¶ Ì À²Ñ·ðµðµÑ£íëÜoÜòíÒÜµÜµÀ²ð´¾ÆµÈµ¶¹±µÂµ»·ÑoÀ¹Ñ£í æ�í ï{À²æµ¿·î³²ÆµÈµ¶ ¼ »oÃ·À²ñ�í ô£í æ{À¹ñ¶²Æo»²½ÇÃ·Ã¹ºµÀ²ð�í ¿£í ô Ì À¹ô·¿°·°·°µé ¼ °oÃ²»oÀ¹Ñ·ð·ð·ñ£íóñ�í Ñ·ïÐÀ²ñÃ¾É{Ã¹Å·¶²½µ¸o´ Ì À²ð£í Ñ·ñ�íóÑ·ÑoÀoÜ²ïÂoÅ¾Æo³¹±²ÎoÆÐÀ²ñ�í ï£íëÜ·ÀµÜ¹¿·ô±{Å¹³oÃ¾½²ÎoÆÐÀ¾æ�í Ñ£í îoÀµÜ¹ð·ðä Ì »¹ÂÐÀ·Üòí ì£íóÑoÀ·Ü¾æµôÃ¹ÅµÃ¹´oÀ·Üòí ïµé·Ñ£í Ñ·ìµéoÜöí ð·ðÐÀ²î·æ³¹È ¼ ³{À²ð£í ô£íóñoÀ²Ñ¹æù » ¼ Èo°oÀ²ð£í ¿µñ ¼ À²ï¹æØ¾±{Ø²Õµ¸o´²Èµ» ä °µº·º¹ÑoÀ¹ñ�íëÜ·À·¿·ðÍ ¼ ³oÀµÜòí ð·ôoÀµÜ²ô·¿Íµ³·» ¼ °oÃ²»·ñoÀ²Í{Ã¾É{Ã Ì ±{°¹Èµ³o³oÀ¹ñ�íóð£íëñoÀµÜ²ïµÑ½o° Ì ´·¶oÃ·À·Üòíóð ¼ æ{À·ÜµÜ¹ðÆ·ÆµÂ¹Æ{³oÀ·ÜòíëÜöí ÑoÀ²ñ·ñµïÄ ä ´¾½o¸µ¶oÀ²î£í æµñoÀ²î´²æoºµÀ ¼ °oÃ²»oÀ¹Ñ·ð·ð·Ñ£íÒÜµÜòíëÜoÜ·À¹ð´¾½o»¹Âo³oÀ²Ñ£í ð{À²¿·ñ»¹Êoº¹¶ Ì À·Üòí î�íëÜ·À²¿¸µ°ÁÎòÀ¹Ñ£í ô£í ¿{À²î·¿¸·Èµ»·»{Ã ä °²½ÐÀµÜòí ¿·ìµé·ð�í ¿£íÁÜ¾æÐÀµÜ¹ï·¿Ë{Ã¹ÅµÃ·´µÀ·Üòí ïoé¹Ñ£í Ñ·ìoéoÜòí ðoðoÀ¹î·æÉµ°oÃ¾ÂoÑoÀÁÆo°µÅ¹Íµ° Ì »ÁÎÇ°¹½o° Ì »¹ÈÐÀ¹Ñ�í ô�í æo¿oÀ¹ðÅ¹°²Æ{´¹æoº·´¾½·±oË{À²Ñ·ð·ðµÑ�íëÜ·Ü£íëÜµÜµÀ¹ð´²æoº²¸{´²È¾ÎòÀ²Ñµð·ð·Ñ£íëÜµÜöíëÜ·ÜoÀ²ð
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A Installation RPM Lists

»¹Â¹Äo»¹Èo»·°µºµÀ²ð�í ¿£í ôoÀµÜ¹î·ÑÉµ°oÃ¾ÂµÑ{ÀÁ½{Å¾±µÈÐÃ²»oÃ·À²Ñ�íóô£íëÑ¹æÐÀ·Ü·¿Éµ°oÃ¾ÂµÑ{À¹Å¹¶¹Èµ»{À²Ñ£í ô£íóîµôoÀ·ñ´¾½µ¸µÑ²ÄoÂ¾ÎòÀ·ÜòíÒÜ·À²ô·ñ·ðÉµ°oÃ¾ÂµÑ{À¾Â¹Äo»ÁÎÇ»oÀ¹Ø¾±{Ø¹ÕµÞo´¹½·±oË{À·Ñ£íóô�íóìoÀ²ðÆo¶ ä »¹ÈµÂ ä »·°¹ÍÐÀ²ð£í ¿·¿�í æ{ÀoÜ²ñ·æ°µº·´·Å¹»{À¹Å¹¶ÁÎoÆ{°¹Â{À²ð£íóÑ{Ü·ÀoÜ²ð¼ ¶·¶¹Â{Ã¾Æ{º¹°oÃÁÄÇÀ¾Â¹Äo»ÁÎÇ»{ÀÁào½{´¹Âµ»o³¹Þ{´²½µ±µË{ÀoÜòíóð{À¹ïoÜÃ¹Å¾Æ²ÎòÀ¹ð£í ìoÀ²î·æÃ¹º¹»oÃ·À²Èµ»µº¹»·°{Ã²»oÀ²ìoÀ¹ïÍµ³·»²½o»·Â ä ¶¹È·ÍoñoÀ¹º·´µÃ¹°{À²ñ�í ð�í ñÐÀ·ÜµÜ²æº·´µÃ¾Âµ»·Ëµ»µÅµÀ²ð�í îoÀ²ô·ðµîÃ²³ ¼ é¹³µ»oÀ²Ñ·ð·ðµÑ£í ¿£í î{À¹ÑÃ²³ ¼ À²Ñµð·ð·Ñ£í ¿�í îoÀ²Ñ¼ ¶·¶¹Â{Ã¾Æ{º¹°oÃÁÄÇÀ·Üòí ðoÀµÜ¹Ñ¹æñ·³·³µ´¹° Ì À²ð£í æo¿·ôoÀ²¿·Ñ°µÅ·Å²Â{À¹ô£í ñ£í î{À¾æµÑ·ñ°µºµÃ²°oÀ¹ð£í ¿£í ð�íóÅ²Ê{Ã²Ñµðµð·Ñoð·¿µð·ñÐÀ²ñµ¿°¹È Ì ±ÐÃµÀ²Ñ£í ð£íóîoÀ²î·ð¼ ´¾½o³·¿{À²¿£íëÜòíóñoÀ²Ñ·ô¹æÅ¹°µº¹°ÁÎÇ°¹Èo´µÃ·À¹Ñ£í î·ðoÀ²æoðÅ·´¾Æo»oÀµÜòí î£í æÐÀ²ì·ôÅ¾±·ÆÐÃ·À·º·´ ¼ Ã·ÀµÜòíëÜòíëÜ¹î{À²ôÐÜÅ¾±µÈoºµÀ¹ï£í ¿£í ì{À²î¹æ³²Ä{Å¾ÆÐÀ²Èµ»µº¹°¹ÉÐÀ²ñ£í ð£íÒÜ²ÈoÅµ¿oÀ²æµñ³²Ä{Å¾ÆÐÀµÃ²»¹È·Êµ»·È{À²ñ£í ð�íÒÜ¾ÈÐÅ¹¿{À¾æ{ñ»²½ÐÃ¹Å²È{´¾ÆµÂ{À·Üöí ô£í ÑoÀ¹î·æµñ»¹Ê¾ÎòÃ·ÀµÜòí Ñ£í ð{À¾æ¸ ¼ Ã²»¹ÂÐÀ²Ñ£íëÜ·À¹î·Ñ·ôÌ Å¹°µºµÀ¹ñ£í ðoÜ·À¹ñ·Ñ·ôÌ Æ Ì À·Üöí ð£í ïoÀ¹¿¹æÌ Æ²ÎòÀ·Üöí Ñ·ð£íëÜµÀ¾æµïÌ Èµ¶¹¸·¸ÐÀ·ÜòíëÜ²ï�í ÑoÀ¾æµðµñÄo»µ´ÒÎÐ³µ°µºµÀ¹º·´ ¼ À²ð£í æo»{À²Ñoð·ï´¾Æ·Æ{ºµÀµÜòí æ�íëÜ²æ{À²ñoÜ´¾ÆµÊ{Ã²°µ³ÁÎòÀ·ÜòíóÑoÜ·À²¿oÜ´¾ÆµË·Èo´²ÆÐÀ²ð£í ï{À²ô·ð·ô´µÃ²°²Æ·½µÆÐÀ·Üòí ÑµôoÀ²Ñ·ñ·îº·´ ¼ ´·Å·°oÀ·Üòí Ñ{À¾æº·´·º¹¶oÀ¹Ñ·Ñ£í ñ£íóÑoÀ²î·ïº·´¾½·±µËÐÀ¹´µÃ¹ÅµÃ·´µÀ²Ñ£íëÜöíóÑ£íëÑoÀ¹ô·Ñº²Ê¾ÎòÀ·Üöí ð£í îoÀ¹îoÜÎÐ°¹È{ÃÁ½ ä »oÀ²ð£íó¿·¿£í Æ{º·ÑµðoÀ·ñ·ñµÑÎÇ´·Å²Èµ¶oÅ¹¶·³·»µéµÅ²ÂoºµÀ·Üöíóð·ôÐÀ·Ü¹Ñ¹æÎÇ´²È·Èµ¶·È{À²Ñ£í ¿{À²î·ð·ñÎ{È·Â{À²Ñ�í Ñ£í Ñ·°{À²ñ·î·ðÎ{È·Â Ì À¹Ñ£í ¿£í ÑµÑoÀ¾æ{Ü½o° Ì ´¹¶{Ã·ÀÁ½ÐÃ¹Å·°oÀ²Ñ£íëÜµÀ¹î·ð½{Å¾Æµ¸{ÃµÀ²Ñ£í Ñ£íóð£íëÜ²¿oÀ²æoÑ½o»oÃ·ÃÁ±ÇÃ·À·Üòí Ñ�í ñoÀ²¿·ñ½o»¹Âµ°¹Âo°µº²Í{À·Üöí î£í ñ£íÒÜµÀ²ìoì½µÂµ¶²ÆÐÀ¹Ñ£íëÜòí Ñ{À²î·ìÆo°ÁÎòÀëÎÇ¶·³²±{º¹»{Ã·À²Ñ·ð·ðµÑ�í ì�í ÑµïoÀ·Ñ·îÆ{ÅµÃ¹ÅµÀ·º·´²Âµ»oÀµÜòí ð£íëÜµÀ¹ï·ðÆo»¹ÈoºµÀ¹Ó·¶²½µÊµ»·È·Â{À¾Ô·ÕµÖÐÀ·Ü£í ñ{Ü·À·ñ·ÑµïÆo»¹ÈoºµÀ²Ùµ¶²½ÐÀ²ð�íëÜ·Ü·À²ñµôÆo»¹ÈoºµÀ²åµ»¹Â{À¹Ø¹å·Ù·ß{À¾æ�íóð£íëÑoÀ¹ñ·îÆo»¹ÈoºµÀ²åµ»¹Âoé·ØµØ²Þµ»·°¹ÉÐÀµÜòíÁÜ²ì{À¾æ{ÑÆo»¹ÈoºµÀ·Ø²å·Ù·ß{À²æ�í Ñ£í ð{À¹ñ·ñµæÆo»¹ÈoºµÀ²Ý·Í{À²ì·ðµð£í ð·Ñ¹æÐÀ¹î·ÑÆo»¹ÈoºµÀ·º·´ ¼µä·äµä ÀÁÆo»¹È{ºoÀ²î�í ôµîoÀ¹æ{ÜÆo»¹È¾ÎÇ´oÃ·Ã¹´¹¶²½ÇÃ·À²Ñ·ð·ðµÑ�í ¿�íëÜ¹ðoÀ·¿Æo¶¹È·Â¾ÎÇ°²ÆÐÀ²î ¼ »¹Âµ°oÀ¾æoôµðÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ¹º·´ ¼ ÃµÀ¹ï£íëÑ£íóÑoÀ·ñ·îÆÐÃ·À²Ñ·ðµð·Ñ£í ¿£íÒÜ²ðoÀ·Ü¾æÆÐÃÁ±µÂo´µºµÃ·ÀÁÆÐÜ¹ïoÀ²ôoÜ²ÑÆµÉ·Â¹Äo¶¹½ÐÀ²Ñ£í Ñ�íëÜ·À²ô·ìÆµÉ·Â¹Äo¶¹½ÐÀÁ½o¶¹Â·ÄµÈµ»·°·³{ÃµÀ²Ñ�í Ñ�íëÜoÀ²ôµìÏ ±o¶¹Âµ°{À²ñ£í ð·ñ{À²Ñ·î·ñÈµ°·³¹Êµ³{À²ð£í ï£íÒÜ·À·Ü¾æµôÈµ°µ´¹³¹Âo¶·¶µºµÃ·À¹ð£í ¿·ðoÀ¹îµÑ·ôÈo´¾½o»¹Âo³oÀ²ð£í ô{Ü·À²î·î¹æÈ¹ÆÐÀÁÆ·ÆµÆo¶·»oÀ²ñ�í îoÀ¾æµìÈ{Ã¾É¹½{ÅoÀ²Ñ£í î£íóîoÀ·Ü²ð¹æÃ¹Å¹°²½{º·¶ Ì ³oÀ²Ñ�í ÑoÀ²ñ¹æoÑÃ²»²½ÐÃ²¶·È{Ã·À²Ñ£íóô£í æ{À²ñµñÃ²»¹Â{Ã²»·Èo´¹°µºµÀ¹Ñ£íëÜ²ïoÀ¹ñµÑ·îÃÁÄo°¹È¹±oÂo´·ºµÃ·À²æ�í ÑµÅµÀ²æoñ·ôÃ·Ã¹º ä Èo°²ÆÐÀ²Ñ£íÒÜ²ðoÀ²ô·Ñ{ÜÃ¾Â·Èµ°µÅ·»oÀ¾æ�í æÐÀ²Ñ·Ñ¹æÃ¾Â¹±·½·½{»µºµÀ²ñ£íÒÜ¾æ{À¾æ{ÜµÜÃÁ±{Å²Í{À²æ�í ñ£í ð{À²Ñ·Ñ·ìÃ¾É{Ã¹º¹¶ Ì ³oÀ·Üòí æ�íëÜ·À²ÑµîµôÃ¾É{Ã·Ã¾Âo°¹Â{À¾æ�íóð£í ñoÀ·Ü²æoÑÂµ»¹Ëo´¾½o¸µ¶oÀ¾æ�íóÑoÀ¾æµìÆo»¹ÈoºµÀ²åµ»¹Â{À·á²ß{À·Üòí ð{ÜµÀ²ðÂ·Èµ°¹¸·¸{´·ÅµÀ¾Êo´oÃ·À²ð£í ñ·æÐÀ²ñoÑ·îÂ·Èo´¾Æ ä ´²Èµ»oÀ·Üöí ÑoÀ²î·¿µï±µÂo´·ºµÀ·º·´¾½·±µËÐÀ²Ñ£íëÜ·Ü¾±ÇÀ¾æ{îÊµ°µÅ¹°¹Â{´¹¶²½ÐÀ·Üöí Ñ£í îoÀ¹ñµð·îÊo´ÒÎòÀ²ô�íëÜ·À·Ü²¿·æÊ¹½{ÅµÀ²ñ�í ñ£í ñ¹ÈoÑoÀ²ñ·ì·ðÊ{Ã¾¸·Â¹Æ{³oÀ·ÜòíëÜöí ðoÀ²ñoÜÊ·Â¹±·½ÐÀ¹Ñ£í îoÀ²ôµðä Êµ³µ´¹°oºµÀ·Üòí æoÑoÀ²Ñ·ñ¹æ
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A.2 RPM Lists for Default Installations

ä·ä·ä ¶·¸·¸oº¹»oÀ¹Ñ£í ï¹¸{À¹ôË·¸o´¾½{»oÀ²Ñ£í ì{À²ô¹æµîÉµ°oÃ¾ÂoÑoÀ²Ñ£í ô�í æµðoÀ²ôÉµ°oÃ¾ÂoÑoÀÁÆo°ÁÎöÀ²Ñ£í ô£íóî{À²ô¹æÃ¹´²Âµ°·È{À²ð£í ï�í ÑoÀ²Ñ·¿°·°µº·´ ¼ À·Üòí Ñ{À²ô·¿·ì¼ °oÃ¾Â{´·º·º¹»oÀµÜòí ñ£í ð{À¹îoÜÅ¾±·ÆÐÃµÀ¹Å·º·´¹»¹½µÂ{À·ÜòíÒÜöíëÜ²îÐÀ²ô{ÜÅ²É·È¹±ÇÃ·À·Ã²°oÃ·ºµÀ·Üòí î�íóÑ·ïoÀ·Ñ·ìµðÌ Äo¶oÃ²Â{Ã¹Å²Èo´²ÆµÂ{À¹º·´ ¼ Èµ°¹ÈoÉ{À¹ï�íóð·î�í ñ{À²ôµÑÄo»µ´ÒÎÇ³·°µºµÀ²ð�í æµ»oÀ²ÑµðµïÄo¶¹Â¹ÆÐº¾± Ì À²Ñµð·ð·Ñµé¹ð·æ{é¹ðoÜoÀ¾æoôÎÐ°²½ÐÀ¹Ñ£í ñ£íëÜ¹¿·³·» ¼ æ�íóðoÀ¾æÇÜ²ïÎÇÅµÀ¾æ�í î£í î·î{À¾æµÑ·ìÎÐ»oÃ²°{Ã²¶¹¸·Â{À²æ�í ð£í ñ{À¹ï·ðÎÐ¶²½ÐÀ¹ð£í ¿·¿£íóÑoÀ²îoÜ½o° Ì ´·¶oÃ·ÀÁÆ{º²± Ì ´¾½ÐÃµÀµÜòí ñ ¼ ÜµÀµÜ¹ô·î½µ¸{Ã·À¾±µÂo´·ºµÃµÀ·Üòí ð£íÒÜµÀ²ñ·ïÆo°ÁÎÇé¹Í·È ¼ îoÀµÜòí ð£í ñ{À¹ï·ïÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀÁÆo»¹È{ºoÀ²ï£íëÑ£íóÑ{À¹ñ·îÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀ¾ÂoÅ·ºoÀ¹ï£í Ñ�í Ñ{À¹ñµîÆµÉ·Â¹Ä{¶²½ÐÀ²» Ì »²½{´²Ë{ÀÒÎÐË{À ¼ °oÃ¹»{À¹Ñ£íëð£íóñoÀ¹îµôÆµÉ·Â¹Ä{¶²½ÐÀëÎ{ÉÐÃ Ï ºµÀ²ð�íó¿£íëÜoÀ²ñ{Ü¹ôÆµÉ·Â¹Ä{¶²½ÐÀ¾Â·ÍÐÀ²Ñ£í Ñ£íÒÜµÀ²ô·ìÈ{Ã¾Âµ°·Âµ³oÀ²ñ£íóð·ôoÀ²Ñ·îµîÃëÎoÆ·ÆµÆo³oÀ²ð£íóï·ìoÀ²ñ·îÂ·É¹Æo»{Ü¹´¾½ÐÃ¾ÂÐÀ²ð£í ô£íÒÜµÀ²ñ·Ño¿Ë·¸µì·ôoé Ì º²Ë{À²æ�í Ñ£í ð{ÀµÜ²ì·ìË·¸µì·ô·Âµ¶·¶µºµÃµÀ²ð£íëÜ·À²æÐÜ²¿Éµ°oÃ¾ÂoÑoÀëÎÐ¶²±ÇÃ²»oÀ²Ñ£íóô�íëÜ²ìÐÀ²ÑµìÉµ°oÃ¾ÂoÑoÀÁÆo°µÅ¹Íµ° Ì »¹ÈÐÀ¹Ñ£í ô�í ïµì{À¹ðÉµ°oÃ¾ÂoÑoÀ¾Â·Èµ°¹½ÐÃ¾¸µ»¹ÈÐÀ¹Ñ£í ô�íëÜµÀµÜ²æµ¿Éµ°oÃ¾ÂoÑoÀ¾Â¹±·½{»oÀ²Ñ£í ô�íÒÜ²ñoÀ·ô·ïÉµ°oÃ¾ÂoÑoÀ¾Ë{Ü·ÜµÀ²Ñ£í ô£íÒÜ²æ{À²îoìÉµ°oÃ¾ÂoÑoÀ¾Ë¾ÎÇºoÀ²Ñ£í ô£íóì{À²ï·¿É¹Æ ¼ ´²½o³oÀ·ÜòíÒÜ²ÑoÀ²î·îÉ¹ÆÐÃ²»·È·Ê{À²Ñ£íóîoÀ²ñoÜà·½{´²Âo»·³¹Þo´¾½µ±µË{À ¼ ±Ð´µº¹³oÀ¹Íµ»·ÉÐÀµÜòíëðoÀ¹Ñ·ñÃÁ±ÐÃ²»{À ¼ ±{´·º·³oÀ¾Íµ»¹ÉÐÀµÜòí ðÐÀ·Ü¹¿µìÉµ°oÃ¾ÂoÑoÀÁÆµÈo´²½µÂµ»¹Èµ³ ¼ À²Ñ£íëô£íÒÜ¹ð{À²ôoôÉµ°oÃ¾ÂoÑoÀ·Ã²»µÅ²±µÈo´²Â·ÉÐÀ¹Ñ£í ô�íëÜ¹ð{À¹ì·îÌ Äo¶oÃ²Â{Ã¹Å²Èo´²ÆµÂ{À¾Ë{ÜµÜµÀ²ï£íëð·î�íóñ{À²ôoÑÎÐ»oÃ²° Ì º¾±ÐÀ¾æ�í ð£í ñoÀ¹ïµðÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀÁÆµÉ·Â·Ä{¶²½ÐÀ·ï£íóÑ�íóÑoÀ·ñ·îÆµÉ·Â¹Ä{¶²½ÐÀ¹´ÒÎÇ° Ì ´¾½ Ì ÀµÜòíëÜ£í ñ{À¹îµìÈ¹Æ²ÎòÀ¹ñ£í ð£í ô{À¾æ{Ü²ìË¾Î·ÎòÃµÀ·Üòí Ñ£íóïoÀ²Ñ·î·ÑÉµ°oÃ¾ÂoÑoÀÁÆµÈo´²½µÂµ»¹È{À¹Ñ�í ô£íóæµÑ{ÀµÜ¹¿Éµ°oÃ¾ÂoÑoÀÁ½µ¸{ÃµÀ¹Å·º·´¹»¹½oÂ{À²Ñ�í ô�íÒÜµÜ·ÀoÜ²ð{ÜÉµ°oÃ¾ÂoÑoÀÁ½µ¸{ÃµÀ·Ã²»¹È·Êo»·È{À²Ñ�í ô�íÒÜ¹ñoÀ·ô·îÌ Ê{À²ñ�í î£í ìoÀ¹ï·Ñ·¿ÎÐ»oÃ²° Ì º¾±µÂ{À²æ�í ð£í ñ{À¹ï·ðÏ ÂµñoÀ¹ñ£í ð£í î{À²¿·ÑË·¸µì·ô{À¾æ�í Ñ£íóðoÀ·Ü²ì·ìÓ²Äo»µÅ¹Í·Úµ°¹Èµ³ ä °¹Èµ»oÀ¹ð�íëÜ·À¹æ{Ü¹¿°¹È·Â{ÃµÀ·Üòí ð£íóñoÀ·Ü²ñ·ðÎÐ»oÃ²°{À¾æ�í ð£íóñoÀ²ï·ðÏ ÂµñoÀ¾½o¶²½ÐÀëÎÐÂ{À²ñ£í ð�íóîoÀ·ÜoÜ²îËµñ·Ñ·ïµðoÀ²ñ£í Ñ�íëÜ²ôoÀ¾æoðµðË ¼ °²½µ½o»¹È{À·Üöí ñoÜ·À¾æoôµðÉµ°oÃ¾ÂoÑoÀ¹Å¹¶²½oÂ·Èµ¶µºµÀ·Å·»²½µÂ{»¹ÈÐÀ¹Ñ�í ô�íëÜ²æ{À¹ñµïÉµ°oÃ¾ÂoÑoÀ Ï Â{À¹Ñ£í ô£í Ñµñ{À¾æµÑ´²¸¹½µÂo»²±µÈµ¶oÀµÜòí ÑoÀ¾æoÑµïØ²×·Þ{ÀµÜòí Ñ£í æÐÀ²Ñ·ð·¿Ï ÂµñoÀÒÎ{É{Ã Ï ºoÀ²ñ£í ð£íóî{À·Ü·Ü·îÏ ÂµñoÀ¾Æo¶oÃ¾Â Ì Èµ»oÃ Ï ºoÀ¹ñ£í ð�í î{ÀµÜµÜ²îÏ ÂµñoÀ¾±·½{´²Ëoè¹×·ÔµÓoÀ²ñ�íóð£í îÐÀ·ÜµÜ¹îÃ²°¹ËµÑ{À¾æ�í ïoÀµÜ²¿·ôä ñÁÎòÀ¹ð£í ñ£íëÜµÀ·Ü²ð·î°²±µÂµ¶·Éµ°oÃ¾ÂµÑ{À¹´¾½ÐÃ¾Âo°oº·º¹°µÂo´·¶¹½ÇÀ²Ñ�í ô�í ñµ¿{À²ðÉµ°oÃ¾ÂoÑoÀ²¶²½{ºµ´¾½o»oÀÁ±µÆ{³·°¹Â{»oÀ¹Ñ�íóô£íÁÜ²î{À²ÑµîÉµ°oÃ¾ÂoÑoÀ·Ã¾Âµ¶·Èµ° Ì »oÀ¹Ñ�í ô£íëî·ô{À¹ðÍµ³·»µºµ´ ¼ Ã²ñoÀ¹ñ£í ð£í ñ{ÀµÜ²ñ·ï¶²Æo»²½Ðº¹³·°²ÆoÑ{À¹Å·º·´¹»¹½oÂ{À²Ñ�íëÜöí æÐÀ²ïoðÆo¶oÃ¾Â Ì Èµ»oÃ Ï ºµÀ²ï£í Ñ�íóÑoÀ²¿oðÄo»·°¹ÈµÂ ¼ »·°¹ÂÐÀ¹º¹³µ´²Èo»oÅ²Âµ¶µÈµ³{ÀµÜöí ð�í Ñ{À²ÑµïÉµ°oÃ¾ÂoÑoÀ¹Å¹¶²±µ½µÂ·È·É{À¹Ñ�í ô£íëñ·î{ÀµÜÃ²°ÁÎ ¼ °oÀ¹Å·º·´·»²½µÂ{À²Ñ�íóÑ£í îÐÀ·Ü¹ïµìÉµ°oÃ¾ÂoÑoÀÁ±ÐÃ²»·È{Ã·À²Ñ£íóô�í ñ¹æÇÀ·Ü¹ðÃÁÄo°·³µ¶ ä À¾æ�íóð£í ÑoÀ²ñµðµðÍµ³·» ¼ °oÃ²»·ñoÀ²Íµ³ÁÎòÀ²ñ�íóð£í ñÐÀ·Ü¹ïµÑÍµ³·» ¼ °oÃ²»·ñoÀ²Íµ¶²½ Ï ±{»·Èµ¶¹ÈÇÀ²ñ�íóð�í ñÐÀ·Ü¹ï·ÑÍµ³·»µºµ´ ¼ Ã²ñoÀ·Å¾±·ÆÐÃ·À¹ñ�í ð£íëñoÀµÜ¹ñµïÍµ³·»²½{»¹Â ä ¶¹ÈµÍµñoÀ²ñ£íóð�í ñoÀoÜ²îµÑÍµ³·»²±oÂo´·ºµÃ²ñ{À²ñ£í ð£íóñ{À·Ü²îo¿Éµ°oÃ¾ÂoÑoÀ ¼ ¶·¶·Âoº¹¶·°·³µ»·È{À²Ñ�í ô�íóôµîoÀ·ïË¹½µÂ¹ÆÇÀ¾æ�íëÜòíÒÜ·À·Ü²ñ·ôÉµ°oÃ¾ÂoÑoÀ¹´¾½ÐÃ²Âµ°µº·º¹°·Â{´¹¶²½òÀ²Ñ�íóô�í ¿µæ{À¹ÑÅ¾±·ÆÐÃµÀ·ÜòíëÜòíÒÜ²îoÀ²ô·¿Íµ³·» ¼ °oÃ²»·ñoÀ¹ñ£í ð£í ñ{ÀµÜ²ï·ÑÍµ³·»²½{»¹Â ä ¶¹ÈµÍµñoÀëÎÐ°o´µºµÀ²ñ�í ð�íóñ{À·Ü·î·Ñ¶²Æo»²½Ðº¹³·°²ÆoÑ{À²Ñ£íëÜòí æÐÀ²ï·ðÉµ°oÃ¾ÂoÑoÀÁ±·Æo³µ°¹Âµ»oÀ²Ñ�íóô£í ÑoñoÀ¹ÑÍµñ ¼ À¹ð£í ïoÀ²Ñ{Ü²ðÉµ°oÃ¾ÂoÑoÀ¾Èµ»oÃ²Âµ¶¹Èµ»oÀ¹Ñ�í ô£íÁÜ·ÜµÀ¹ïµð
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