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Purpose of this Document

This document covers Charon-PAR version 3.0 For other versions, please refer to the relevant documentation of your product version.

This user's guide covers all aspects of selecting a suitable environment (hardware and software) to run the Charon-PAR emulator. It also describes all
tasks involved with installing, configuring, and running the Charon-PAR emulator.

The following topics are not covered by this guide:

® While this document will cover guest system specific configuration aspects where required, it does not cover the management of the guest
system (MPE/iX and HP-UX).

® |t also does not cover the migration of a physical PA-RISC system to an emulated system. If you require migration support, please contact your
Stromasys representative or a Stromasys partner.
Product naming conventions:

Charon-PAR: general name for this Charon emulator product.
Charon-PAR/PAZ3: functionality of the Charon-PAR product emulating historic PA-RISC systems for MPE/iX.

Charon-PAR/PA9-64 and Charon-PAR/PA9-32: functionality of the Charon-PAR product emulating historic PA-RISC systems for HP-UX. Here,
PA9-64 denotes the 64-bit emulator, PA9-32 the 32-bit emulator.

Intended Audience

This document is intended to be used by any end-user or Stromasys partner required to install, configure, and manage a Charon-PAR installation. It is
assumed that a reader of this document has a basic knowledge of managing Linux systems and is familiar with the guest operating system used.

Content Overview

The following are the main topics covered in this user's guide:

® Virtual Hardware Supported by Charon-PAR: basic overview of amount of memory and maximum number of CPUs supported by the different
emulated models. Details for each model are provided in Emulated Model Hardware Configuration Details.

Charon-PAR Prerequisites: requirements that must be fulfilled by the host system before Charon can be installed.
Charon-PAR Software Installation: installation packages overview and installation steps.

Charon-PAR Guest Instance Basic Configuration and OS Installation: basic steps of setting up a CHARON-PAR/PAS3 system (emulates historic
PA-RISC hardware for MPE/iX), or a Charon-PAR/PA9 system (emulates historic PA-RISC hardware for HP-UX), and a sample HP-UX
installation.

Serial Line Emulation Notes: information about how to set up different terminal emulators.
Emulator configuration details:
Guest System Autoboot
Adding Additional Disks
® Physical and Virtual Tape Access
® Adding Generic SCSI Devices
® Configuration File Reference
Charon-PAR Command-Line Options: command-line options provided by the Charon-PAR emulator image.
HP-UX Graphical Connection via X-Server: configuration details for host and guest system.
File Transfer to and from Guest Operating System: hints on different file transfer methods that may be useful during a migration situation.
Upgrading the Charon-PAR Software and Deinstalling the Charon-PAR Software

License Management Overview for Charon-PAR: overview of the different tools available for license management and important configuration
options.

Charon-PAR Utilities: description of additional command-line utilities.

Emulated System Firmware Functions: overview of options available on the console of an emulated system.
HP3000 Command Files & UDCs: additional tools provided on the MPE pre-installed disk.
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Obtaining Documentation

The latest released version of this manual and other related documentation are available on the Stromasys support website at Product Documentation
and Knowledge Base.

Obtaining Technical Assistance or General Product Information

Obtaining Technical Assistance

Several support channels are available to cover the Charon virtualization products.

If you have a support contract with Stromasys, please visit http://www.stromasys.com/support/ for up-to-date support telephone numbers and
business hours. Alternatively, the support center is available via email at support@stromasys.com.

If you purchased a Charon product through a Value-Added Reseller (VAR), please contact them directly.

Obtaining General Product Information

If you require information in addition to what is available on the Stromasys Product Documentation and Knowledge Base and on the Stromasys web site y
ou can contact the Stromasys team using https://www.stromasys.com/contact/, or by sending an email to info@stromasys.com.

For further information on purchases and the product best suited to your requirements, you can also contact your regional sales team by phone:

Region Phone Address

Australasia-Pacific +852 3520 1030 Room 1113, 11/F, Leighton Centre
77 Leighton Road, Causeway Bay,
Hong Kong, China

Americas +1 919 239 8450 2840 Plaza Place, Ste 450
Raleigh, NC 27612
U.S.A.

Europe, Middle-East and Africa = +41 22 794 1070 Avenue Louis-Casai 84
2nd Floor
1216 Cointrin

Switzerland
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Conventions

Notation

$

#

>

User i nput
<pat h>

Qut put

[]

dskO

Description

The dollar sign in interactive examples indicates an operating system prompt for VMS.

The dollar sign can also indicate non superuser prompt for UNIX / Linux.

The number sign represents the superuser prompt for UNIX / Linux.

The right angle bracket in interactive examples indicates an operating system prompt for Windows command (cmd.exe).
Bold monospace type in interactive examples indicates typed user input.

Bold monospace type enclosed by angle brackets indicates command parameters and parameter values.

Monospace type in interactive examples, indicates command response output.

In syntax definitions, brackets indicate items that are optional.

In syntax definitions, a horizontal ellipsis indicates that the preceding item can be repeated one or more times.

Italic monospace type, in interactive examples, indicates typed context dependent user input.

Definitions

Term Description

Host | The system on which the emulator runs, also called the Charon server

Guest = The operating system running on a Charon instance, for example, Tru64 UNIX, OpenVMS, Solaris, MPE or HP-UX

Related Documents

® CHARON-PAR/PA3 for Linux
® CHARON-PAR/PA3/PA9 for Linux
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Charon-PAR is a hardware virtualization layer running under Linux on industry standard servers. It emulates a range of historic 64-bit and 32-bit PA-RISC
hardware and allows existing users of such systems to move to modern Intel-based server hardware.

Modern software operating systems contain a hardware abstraction layer (HAL). The HAL creates a software layer on top of the hardware to "virtualize"
the functionality of the hardware components. The Charon-PAR products are essentially HALs of complete legacy hardware, including its PCl-based 1/0
devices. They are precise models of the legacy hardware, and contain modules which emulate the legacy hardware CPUs, console subsystem, buses
and /O adapters, disks and tapes.

The installation of Charon-PAR on a general purpose host platform provides an exact model of the historic PA-RISC hardware. On this 'virtual' system
you install your legacy operating system and the associated applications, just as though you were using the original hardware. In most cases, no changes
of the software are required. The Charon-PAR emulated systems run the same binary code and the same I/O drivers as the original hardware. This is
illustrated in the following image:

Applications Applications

Mo

changes Database/Middleware

Database/Middleware

Legacy OS5 preinstalled
(MPE/ix) or migrated

Legacy operating system

LE'EIC]’ PA-RISC Hardware
hardware replaced

Operating system

%86

© Stromasys 1999-2022 6/186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

B Virtual Hardware Supported by Charon-PAR/PA9
B Virtual Hardware Supported by Charon-PAR/PA3

Virtual Hardware Supported by Charon-PAR/PA9

The following table provides a short overview of the historic PA-RISC models emulated by the Charon-PAR software. For more details regarding each
model, please refer to Emulated Model Hardware Configuration Details.

Model Maximum Memory Number of CPUs

64-bit models

A400 (D, rp2400

A400 (M, rp2430 268 !
rp2405
A500 (M, rp2450
A500 (1, rp2470 8GB -2
rp2405
rp5400 8GB 1-2
rp5450 16GB 1-4
rp5430 8GB 1-2
rp5470 16GB 1-4
rp3410 (from v3.0.5) 6GB 1 dual-core
rp3440 (from v3.0.5) 32GB @ 1-2 dual-core @
rp4410 (from v3.0.5) 128GB 1-2 dual-core
rp4440 (from v3.0.5) 128GB @ 1-4 dual-core @
N4000 ("), rp7400 32GB @) 1-8@)
32-bit models
7000-720 265MB 1

() N4000 models are historic PA-RISC models for MPE/iX. While they can run HP-UX, this is not recommended due to different Ethernet controller
requirements between MPE and HP-UX.

() oversized versions of the models may be available (up to 128 CPUs and 512GB of RAM). Please check availability with your Sales contact.

®) Starting with version 3.0.5, oversized versions of the rp7400 may be available (up to 64 CPUs and 512GB of RAM). Please check availability with your
Sales contact. The N4000 models can have 1-4, 6, or 8 emulated CPUs.
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Virtual Hardware Supported by Charon-PAR/PA3

The following table provides a short overview of the historic PA-RISC models for MPE/iX supported by the Charon-PAR Software. For more details
regarding each model, please refer to Emulated Model Hardware Configuration Details.

Model Maximum Memory Number of CPUs
A400 2GB 1

A500 8GB 1-2
N4000 16GB 1-4

© Stromasys 1999-2022
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Contents
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B HP Operating System Licensing Requirements

Host System Prerequisites

Hardware Prerequisites

The host hardware on which Charon-PAR runs must fulfill at least the following requirements:

Intel x86-64 hardware platform
At least 3GHz, 3.4GHz or higher is recommended
SSE 4.2 and FMA required
CPU cores required:
® at least one CPU core for the host operating system, and
® atleast 2 cores per emulated CPU (3 cores for future advanced DIT)
® RAM requirements:
® 4GB RAM plus 1.1 times the emulated RAM size
® atleast 24GB RAM for N4000 models
One Ethernet interface for the host system and one Ethernet interface for each emulated Ethernet NIC. Alternatively, TAP interfaces can be used.
At least one available USB port if hardware licenses are to be used.
Disable NUMA balancing.
® To check the status, use the command: cat / proc/ sys/ ker nel / numa_bal anci ng (0 = off, 1 =on).
® To disable NUMA balancing temporarily, use the command: sysct| -w ker nel . nuna_bal anci ng=0
® To make the configuration permanent you must create a sysctl configuration entry:
® Create a file in /etc/sysctl.d/ (e.g., 90-numa.conf)
® Add the line ker nel . numa_bal anci ng=0

® Please note: it still works to add the line ker nel . nuna_bal anci ng=0 directly to /etc/sysctl.conf but this file has been
deprecated in newer Linux versions.

® |f possible, turn off hyper-threading in BIOS.
Please note:

® |f the host CPU does not support the required extensions (SSE and FMA), the emulator will not start. Instead, it will stop with an error message
indicating the missing features.

® To identify the capabilities of the host system CPU, use one of the following commands: | scpu or cat / proc/ cpui nf o.

© Stromasys 1999-2022 9/186
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Software Prerequisites

Host Operating System

The following host operating systems are supported by Charon-PAR:

® Red Hat (64-bit): versions 7.x starting with 7.4, and versions 8.x
® CentOS (64-bit): versions 7.x starting with 7.4, and versions 8.x

General limitation:

® Do not hibernate or suspend the host system while Charon-PAR instances are active.

® Charon-PAR 3.0.5 build 21906 implemented real-time priority for the timer task. This changes requires that CPU accounting on the Linux host be
disabled.

Other Host Software Prerequisites

The license driver package requires the 32-bit glibc package. This is available in the standard CentOS and Red Hat repositories. Sometimes it is not
possible to use an online repository for the installation of 32-bit glibc package. In this case the procedure described in How to install the glibc.i686
package without an Internet connection can be used.

On RHEL 7.x and CentOS 7.x, the libev package is required. If it is reported as missing during the Charon installation on RHEL 7.x check that the
repository extras is included and enabled, if not, include and enable it. Please refer to your Linux distribution administrator's guide. Example for RHEL 7.x:

# yum confi g- manager --enable rhel-7-server-extras-rpnms

© Stromasys 1999-2022 10/ 186
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Supported Hypervisors

The Linux host system can run inside a VMware virtual machine. Supported VMware versions:
® \VMware ESXi 5.5 and 6.x up to 6.7

Please note: Using the VMware vSphere Hypervisor (ESXi) to dynamically move an active Charon-PAR instance to a different server is not supported
(vMotion). In particular, moving to a system that does not have identical hardware (including clock speed) will cause problems.

Licensing Requirements

Charon-PAR requires a valid license to run any emulated systems. The license can be provided as a

® |ocal hardware license (USB dongle),
® software license, or
® network license (every software license can also be a network license).

Without the presence of a valid license key, the emulated system will not start. Should the license become invalid or be removed during operation, the
emulated system will stop after a grace period. The lengths of this grace period depends on the version of the Charon-PAR software and the license
configuration.

In a virtualized or cloud environment, there are additional challenges for user-friendly and stable product licensing. For such environments, please contact
Stromasys or your Stromasys VAR to discuss the best option for your requirements.

Guest System Prerequisites

Currently supported Charon-PAR/PA9 guest system versions:

The currently implemented 64-bit models support the following HP-UX versions:

® HP-UX 11v1 (11.11), 11v2 (11.23)

® |n addition, emulated systems configured with 360 and 440 MHz CPUs can also run HP-UX 11.00 (e.g., rp2400-1-360, rp2400-1-440, rp7400-1-
440, etc.)

The 7000-720 32-bit model supports HP-UX 9.07, 10.20, and 11.00 (32-bit versions).
HP-UX 11v3 (11.31) on rp34xx and rp44xx is supported starting with Charon-PAR version 3.0.5.

Currently supported Charon-PAR/PA3 guest system versions:

® MPE/iX 7.5 (Backward compatible)

HP Operating System Licensing Requirements

The user is responsible for clearing any licensing requirements regarding the guest operating system and the applications running on the guest operating
system with the original vendor(s).

© Stromasys 1999-2022 11/186
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Charon-PAR Software Packages Overview
Installation Command Overview
Sentinel Runtime Installation

Installing the Charon-PAR Software
Location of Charon-PAR Files
Post-Installation Tasks
B |nstalling PuTTY
® |nstalling the Linux Toolkit
B Sentinel License Driver Post-Installation Tasks

Important information for software upgrades:

® Upgrading to this Charon-PAR from an older version requires a license update. Please contact your VAR or Stromasys representative to plan the
update.

® Charon-PAR version 3.0 and higher is incompatible with licenses of earlier versions. Earlier product versions are incompatible with licenses for
Charon-PAR 3.0 and higher. Charon-PAR/PA3 licenses for version 3.0 are not backward compatible for emulators running with version 2.x.

Please note: The Charon-PAR version 3.0 and higher emulator kits contain the haspvlib library and the hasp_srm_view and hasp_update utilities. This
means that there may be installation conflicts with other Charon emulator products on the same host systems. Such conflicts can be overcome either by
not installing the conflicting modules of the other products (if possible), or by forcing the installation of the Charon-PAR kit. Please refer to the
documentation of your host system (man rpm) in such cases and ensure that this will not negatively influence any other installed products. If you use the
- - f or ce option for an installation, please uninstall older packages of the same product before.

Charon-PAR Software Packages Overview

Charon-PAR is provided as a set of RPM-packages.

The following table lists the required installation packages (the placeholder <version> denotes the version of the package, for example, 3.0.3):

Package Description
Sentinel runtime environment. Required for licensing the Charon-PAR software.
aksusbd-7.63-1.i386.rpm 32-bit package for CentOS/RHEL 7.x; requires the 32-bit glibc package.

aksushd- 8. 13- 1. x86_64. rpm 64-bit package for RHEL 7.7 and higher; RHEL 8; CentOS 8. (see also https://docs.
sentinel.thalesgroup.com/Idk/LDKdocs/rte/linux-rh-suse-centos.html)

Charon-PAR emulator

char on- par - <versi on>. el 7. x86_64.rpm Charon-PAR emulator executable, template configuration files for the different
supported hardware models, PuTTY configurations, etc. for Linux 7.x systems.

char on- par - <versi on>. el 8. x86_64. rpm Charon-PAR emulator executable, template configuration files for the different
supported hardware models, PuTTY configurations, etc. for Linux 8.x systems.

Charon-PAR utilities

charon- nt d- <versi on>. el 7. x86_64.rpm Charon-PAR tape utility for CentOS/RHEL 7.x
charon- nt d- <ver si on>. el 8. x86_64. rpm Charon-PAR tape utility for CentOS/RHEL 8.x
xhpterm free-<version>. el 7. x86_64.rpm Terminal emulation for block mode applications (CentOS/RHEL 7.x)
xhpterm free-<version>. el 7. x86_64.rpm Terminal emulation for block mode applications (CentOS/RHEL 8.x)

Obtaining the Charon-PAR software:

The software can be downloaded from the Stromasys fileserver. If required, please contact your Stromasys representative or your VAR partner. They will
provide the download information or the software packages to you.

© Stromasys 1999-2022 12/ 186
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Additional requirements for a successful installation:

® The packages above have installation dependencies that are normally satisfied automatically from the standard software repositories when
installing packages with yum or dnf. If the standard repositories are not available, please refer to How to install the glibc.i686 package without an
Internet connection. The document explains - among other points - how to create a local repository.

® Additional packages may be required to be installed on the host operating system. They will be discussed in the sections where they are relevant.

® |f additionally required packages are not available in the standard repositories of the host operating system, additional repositories can be
installed using, for example, the EPEL repository (more information: https://fedoraproject.org/wiki/EPEL).

Additional requirements for initial emulator setup:

® For the installation of a Charon-PAR/PA3 emulated system, a preinstalled MPE/iX 7.5 disk image (mpe75a.dsk.bz2) is required. This will be
provided by Stromasys.

® For the installation of a Charon-PAR/PA9 emulated system, a HP-UX ISO is required.

Installation Command Overview

The following table provides an overview of the installation commands for the supported host operating systems. For details, please refer to the relevant
man-pages on Linux. The table only lists command-line installation options for Linux. There are also graphical installation tools. To describe all of them is
outside the scope of this document.

Installation Option Description

Package manager (uses repositories, takes care = # yum instal |l <package- nanme>

of dependencies, etc.)
On Linux 8.x, replace yum with dnf. if a filename is specified, locally stored RPM packages can be

installed.

Command to install individual local packages. # rpm-i </path/to/ package>

Sentinel Runtime Installation

Important points:

® The aksusbd package version 7.63 requires the 32-bit glibc-library. On supported Linux distributions, this library is available through the
standard repositories. The relevant package is glibc.i686 on Red Hat Enterprise Linux and CentOS.

® Normally, the aksusbd package installation with yum or dnf installs the 32-bit glibc and other dependency automatically (provided package
repositories are available). Red Hat Enterprise must be registered to access the Red Hat repositories, or the installation CD must be mounted.
Should the Charon host system not have access to the Internet, please refer to How to install the glibc.i686 package without an Internet
connection for further information.

® When installing the aksusbd package version 8.13 in some CentOS 7.x environments it was observed that the aksusbd service did not start
automatically after a new installation or an upgrade. The following error was displayed during the installation: Failed to restart aksusbd.service:
Access denied. If this happens, uninstall the aksusbd package and reboot the system. After rebooting the system, re-install the package. The
cause of this sporadic problem has not yet been identified.

The aksusbd package installs the programs aksusbd and hasplmd in /usr/sbin.

© Stromasys 1999-2022 13/ 186
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The example below shows the installation of the aksusbd package with automatic installation of the 32-bit glibc library and its dependencies:

# yuminstall aksusbd-7.63-1.i386.rpm
Loaded plugins: fastestmrror
Exami ni ng aksusbhd-7.63-1.i386.rpm aksushd-7.63-1.i 386
Mar ki ng aksusbhd-7.63-1.i1386.rpmto be installed
Resol vi ng Dependenci es
--> Runni ng transaction check
---> Package aksusbd.i 386 0:7.63-1 will be installed
--> Processing Dependency: libc.so.6 for package: aksusbd-7.63-1.i386
Determning fastest mrrors

* base: mrror.checkdonuin. de

* extras: |inux.darkpenguin. net

* updat es: |inux.darkpenguin. net
base
extras
updat es
(1/2): extras/ 7/ x86_64/prinmary_db
(2/2): updates/7/x86_64/primary_db

N NN

<lines renoved>

Dependenci es Resol ved

00: 00
00: 00
00: 00

00: 00
MB  00:01

Package Arch Ver si on Repository

Si ze

Instal l'ing:

aksusbd i 386 7.63-1 / aksusbd- 7. 63-1.i 386 2.

Installing for dependencies:
glibc i 686 2.17-292. el 7 base
nss-sof t okn-f reebl i 686 3.44.0-8.el 7_7 updat es
Updating for dependencies:
nss-sof t okn- freebl x86_64 3.44.0-8.el 7_7 updat es

Transacti on Summary

Install 1 Package (+2 Dependent packages)
Upgr ade ( 1 Dependent package)

Total size: 7.4 M

Total downl oad size: 4.7 M

Is this ok [y/d/IN: vy

Downl oadi ng packages:

Delta RPMs di sabl ed because /usr/bin/applydeltarpmnot installed.
(1/3): nss-softokn-freebl-3.44.0-8.el 7_7.i686.rpm | 214 kB
(2/3): nss-softokn-freebl-3.44.0-8.el 7_7.x86_64.rpm | 224 kB
(3/3): glibc-2.17-292.el 7.1 686.rpm | 4.3 MB

Tot al 5.7 MB/ls | 4.7 MB
Runni ng transacti on check
Runni ng transaction test
Transaction test succeeded
Runni ng transaction
Installing : nss-softokn-freebl-3.44.0-8.el7_7.i686
Installing : glibc-2.17-292. el 7.i686
Updati ng : nss-softokn-freebl-3.44.0-8.el 7_7.x86_64
Installing : aksusbd-7.63-1.i386
Starting aksusbhd (via systenctl): [ OK ]

<lines renoved>

Install ed:
aksusbd.i 386 0:7.63-1

Dependency I nstall ed:

glibc.i686 0:2.17-292.el 7 nss-softokn-freebl .i 686 0:3.44.0-8.el 7_7

Dependency Updat ed:
nss-softokn-freebl.x86_64 0:3.44.0-8.el 7_7

Conpl et e!
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Installing the Charon-PAR Software

To install the Charon-PAR packages perform the following steps:

Step Command
1 Log in as the privileged user on the system ("root").
2 Go to the directory in which the rpm packages were stored. #cd <path-to-kits-dir>
3 Install the Charon-PAR emulator and utilities packages. #yuminstall charon*.rpm xhptern¥.rpm (Linux 7.x)

# dnf install charon*.rpm xhpternt.rpm(Linux 8.x)
or

#rpm-i *.rpm

The following shows a sample installation of the Charon-PAR emulator package on CentOS 8:

# dnf install charon-par-3.0.0-21400. ed1d4d8. el 8. x86_64.rpm
Last netadata expiration check: 1:27:20 ago on Wed 29 Jul 2020 07:39:18 PM CEST.
Dependenci es resol ved.

Package Arch Ver si on Repository Si ze
Instal l'ing:
char on- par x86_64 3.0.0-21400. ed1d4d8. el 8 @ommandl i ne 6.0 M

Transacti on Summary

Install 1 Package

Total size: 6.0 M

Installed size: 32 M

Is this ok [y/N: y

Downl oadi ng Packages:

Runni ng transacti on check
Transaction check succeeded.
Runni ng transaction test
Transaction test succeeded.
Runni ng transaction

Preparing : 171
Runni ng scriptlet: charon-par-3.0.0-21400. ed1d4d8. el 8. x86_64 1/1
Installing . charon-par-3.0.0-21400. ed1d4d8. el 8. x86_64 1/1
Runni ng scriptlet: charon-par-3.0.0-21400. ed1d4d8. el 8. x86_64 1/1
Verifying . charon-par-3.0.0-21400. ed1d4d8. el 8. x86_64 1/1

Install ed products updated.

Instal | ed:
charon- par-3. 0. 0- 21400. ed1d4d8. el 8. x86_64

Conpl et e!
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Location of Charon-PAR Files

Charon-PAR is installed under /opt/charon.

® Jopt/charon/bin: executable of emulator and utilities
® Jopt/charon/cfg: template configuration files for emulated systems and PuTTY session definitions (to connect to the emulated console).
® J/opt/charon/doc: license agreement and Release Notes (WHATSNEW file)

To add the installation path to your PATH variable, become the root user and create the file /etc/profile.d/charon.sh with the following content:
PATH=$PATH: / opt / char on/ bi n; export PATH

The updated PATH variable will become active after the next login. You can also execute this command directly: # . /etc/ profile.d/charon.sh

Post-Installation Tasks

Installing PuUTTY

A recommended post-installation task is the installation of PuTTY to connect to the emulated console. The associated package is part of the EPEL
repository.

PuTTY installation steps CentOS/Red Hat:

Step Command
1 Log in as the privileged user on the system ("root").

2 If the additional repository has not yet been installed, install it. #yum - - enabl erepo=extras install epel-rel ease
The rpm package to install the EPEL repository is included in the
extras repository of Red Hat and CentOS.

Up-to-date information can be found on the following page: https://fedoraproje
ct.org/wiki/EPEL

3 Install PuTTY. #yuminstall putty

4 If you used PUuTTY before, you will have a .putty or .config/putty = Start PuTTY: # putty
directory under your home directory already.
Select and load the default settings.
If the PUTTY configuration directory does not already exist,
create the .config/putty directory in the home directory of the Click on Save.

root user. Exit PUTTY.

5 Copy the Charon-PAR profiles to the PUuTTY sessions directory # cp /opt/charon/cfg/ PAR* /root/.putty/sessions
of the root user (depending on where you stored you session
data). or

# cp /opt/charon/cfg/ PAR* /root/.config/putty/sessions

Please note: in some versions of CentOS/RHEL 8 PuTTY was not included in the EPEL repository. In such cases, the version from RHEL/CentOS 7
could be used.
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Installing the Linux Toolkit

This is not a mandatory, but a recommended step.
The Linux Toolkit support the management of emulator related tasks, such as

License Management

Starting and stopping the emulator

Log file monitoring

Alert management

Information collection to facilitate product suppprt

Stromasys will provide you with a download link for the Linux Toolkit.

Please refer to Charon-PAR Linux Toolkit for further information.

Sentinel License Driver Post-Installation Tasks

The following post-installation tasks are strongly recommended to improve security and to enable additional trouble-shooting options:

® Protect remote access to the Sentinel Admin Control center: see Security Settings for Sentinel Admin Control Center in the HASP Licensing
handboook under Licensing Documentation.

® Enable access and error logging for the license driver: see Enabling logging in Sentinel Admin Control Center
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Each Charon emulator product requires a valid license to run. To access the license, the emulator needs the Sentinel runtime software. This software is
part of the Charon-PAR for Linux installation kits. Refer to the software installation section for software installation instructions.

Please note: Charon-PAR version 3.0.0 and higher is incompatible with licenses of earlier versions. Earlier product versions are incompatible with
licenses for Charon-PAR 3.0.0 and higher. Charon-PAR licenses with version 2.1.0 are not compatible with emulators running Charon-PAR version 2.0.0

If you have a hardware USB license dongle, simply connect it to the system after the Charon-PAR software has been installed and verify that the
license can be read correctly by entering the following command:
$/opt/ charon/ bi n/ hasp_srmvi ew -al |

Please note that the above command must be run from a local connection. If you are connected over a remote connection (e.g., ssh), you will receive an
error. As a workaround, you can display the license contents with the following command (adapt the path of the command if your installation location is
different):

$ ssh | ocal host /opt/charon/bin/hasp_srmview

Verify that the license contains the correct product, the correct number of emulator instances, and the correct expiration date (if applicable).

Example of a Charon-PAR/PA9-64 license:

$ hasp_srmuyview -all Product License Nunber: Def_1
) Virtual Hardware: PA-RI SC
<lines removed> HP/ PA Physical Key | D 12345678

Product Name: Charon- PA9-64-L4

Product Code: CHPA9-64-L4-1P

Maj or Version: 3

M nor Version: 0

32bit and 64bit OS requirenments: 64bit

The Physical Keyld: 1202236799

Li cense type: License Dongle (Network capable)
CHARON Sentinel HASP License key section

Readi ng 4032 bytes

The Li cense Nunber: N10.0064 Host Operating System required: LINUX
The License Keyld: 1202236799 CPU s all owed: 8
The Master Keyld: 1645066348 Maxi mum virtual memory: 32768MB

Li cense expiration date: 03-Jun-2021
<lines removed> Instances all owed: 9

Feature nunber: 1

End User name: Stromasys Check interval: 60 mnutes

Pur chasi ng Custoner nane: Stronasys .
9 y <lines removed>

<continued to the right>

If you purchased a software license, or if you need more information about licensing in general and how to handle licenses in Charon-PAR, please refer
to the section License Management Overview for Charon-PAR and in the License Handbook. The license chapter contains important information about
security and more complicated use cases (for example, multiple license keys, software licenses, and network licenses).
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2 Charon-PAR Guest Instance Basic Configuration and OS

Installation

This section shows a basic configuration and setup of emulator instances for Charon-PA3 and Charon-PA9.

Please note: The examples are for illustrative purposes only. For a production installation, make sure to plan your host and guest system configurations
according to your needs.

Preparatory Steps

Charon-PAR/PA3 Guest - Basic Configuration and Installation
Charon-PAR/PA9-64 Guest - Basic Configuration and Installation
Charon-PAR/PA9-32 Guest - Basic Configuration and Installation
Charon-PAR Console
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Preparatory Steps

Storage Directory Structure

Before you begin to configure Charon-PAR emulator instances and to install guest systems, it is advisable to create a directory structure for storing the
data required by Charon-PAR emulator instances and guest systems.

Space required for the guest operating systems:

® Charon-PAR/PAS3: a minimum of 10GB
® Charon-PAR/PA9-64: a minimum of 16GB
® Charon-PAR/PA9-32: 1-2GB for HP-UX 9.0.7 and 10.20, a minimum of 10GB for HP-UX 11.00.

The numbers above are just basic guidelines for the minimum operating system installation. The space actually required depends on the
individual configuration of the system to be migrated.

The following shows a sample directory structure. A structure similar to this will be used for the rest of the examples in this section:

# nkdir -p /datal/ Stromasys/host1l
# nkdir /data/ Stromasys/host 1/ Data
# nkdir /datal/ Stromasys/ host 1/ Dat a/ Di sk

# nkdir /data/Stromasys/ host 1/ Dat a/ Tape

The Disk and Tape directories will be used to store emulated logical devices, for example, disk containers.

Please note: each instance of Charon-PAR must be started in a separate directory because certain files (SSTORAGE.DAT, NVOLATILE.DAT,
UA_SSTORAGE.DAT, and console.dat) will always be created in the current working directory of the emulator instance. Starting multiple emulator
instances in the same directory will lead to errors due to file locking problems.
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Ethernet Interface Preparation

Red Hat and CentOS Version 7.x

Even though it is not mandatory, it is good practice to exclude the Ethernet interfaces that will be used by the guest system running on Charon-PAR from
being managed by the NetworkManager. This can be done for physical NICs dedicated to the guest operating system, or for virtual bridge and TAP
configurations (that allow the host and the guest to share a physical interface).

In a network environment controlled by the NetworkManager, the NetworkManager—if configured accordingly—uwill create and manage the interface
configuration files. This may create conflicts with the requirements of the Charon-PAR guest system. If this is the case, a manual configuration should be
considered.

There are several options to prevent such problems:

® |f the NetworkManager is not needed for other purposes, you can disable ( commands: # systemctl stop NetworkManager; systemctl disable
NetworkManager) and create the initial ifcfg-<interface> files in /etc/sysconfig/network-scripts/ manually.

® |f the NetworkManager is required for other purposes,
® make sure it uses the ifcfg-files (plugins=ifcfg-rh must be enabled in section [main] of /etc/NetworkManager/NetworkManager.conf),
® stop the NetworkManager (command: # systemctl stop NetworkManager),

® exclude all interfaces required for the Charon-PAR guest(s) from NetworkManager control by adding the line NM_CONTROLLED=no to
the respective ifcfg-<interface> file(s),

® restart the NetworkManager (command: # systemctl start NetworkManager).

Example of a minimal ifcfg-<interface> file in /etc/sysconfig/network-scripts/:

NM_CONTROLLED=no
DEVICE=eth0
HWADDR=00:11:22:33:44:55
BOOTPROTO=none
ONBOOT=yes

Example of a minimal bridge configuration via ifcfg-<interface> files in /etc/sysconfig/network-scripts/:

Bridge definition Physical NIC TAP interface
DEVICE=br_enp0s8 DEVICE=enp0s8 DEVICE=tap0_enp0s8
NAME=br_enp0s8 NAME=enp0s8 NAME=tap0_enp0s8
TYPE=Bridge TYPE=Ethernet BRIDGE=br_enp0s8
ONBOOT=yes ONBOOT=yes TYPE=Tap
DEFROUTE=yes NM_CONTROLLED=no ONBOOT=yes

STP=no BRIDGE=br_enp0s8 NM_CONTROLLED=no

BOOTPROTO=none
IPADDR=10.0.0.1
NETMASK=255.255.255.0
GATEWAY=10.0.0.10
NM_CONTROLLED=no

Please refer to your host system’s man-pages for additional information about the NetworkManager.

There are other settings required to disable certain off-load functions on interfaces dedicated to a Charon-PAR guest system. These settings are
configured in the emulator configuration file and described further down in this document.

Red Hat and CentOS Version 8.x

Starting with CentOS/Red Hat/Oracle Linux 8.x, the network-scripts package has been deprecated and the bridge-utils package is no longer available in
the standard repositories. Network management for these Linux versions has been changed to use the NetworkManager capabilities. Network
management can be handled via the Gnome GUI or via nmcli commands. Please refer to the documentation of your Red Hat or CentOS version for more
information.

The network-scripts package can be installed optionally to maintain the same network management methods as used in Linux version 7. However, there
is no guarantee how long the package will still be available.
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The following image shows a sample configuration that disables the IPv4 configuration for an interface that is to be dedicated to the emulator using the
GNOME network settings.

Cancel Wired Apply

Details Identity IPv4 IPv6 Security

IPv4 Method () Automatic (DHCP) () Link-Local Only
() Manual (e) Disable

DNMS Automatic | ON

Routes Automatic | ON

Use this connection only for resources on its network

Also, make sure to include the option Make available to other users in the Details tab:

Cancel Wired

Details Identity IPv4 IPvE Security

Link speed 1000 Mbys
ddress 20:5A:3A:4C77:7D

Connect automatically

Make available to other users

You can use the following command to disable IPv6 for an interface (enp0s8 in the example):
# sysctl -w net.ipv6.conf.enp0s8.disable_ipv6=1

To make this setting permanent, add it to /etc/sysctl.conf.
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aron-PAR/PA3 Guest - Basic Configuration and Installation

Downloading and Unpacking the Provided MPE/IX Disk Container
Adapting the Configuration File Template

Starting the Charon-PAR/PA3 Emulator Instance

Basic Network Configuration

Stopping the Emulator

Please note: All Linux sample commands in this section are performed as the root user (prompt = #). This may not be necessary for all commands in all
environments depending on the local permission settings. The commands can be executed on the Charon host graphical console or via a non-graphical
login (e.g., SSH). However, for accessing the running emulator, the use of PuTTY is strongly recommended because it works best with the MPE/iX
environment.

The Charon-PAR/PAS3 functionality of Charon-PAR emulates historic PA-RISC systems for MPE/iX. This section shows a sample installation of an MPE
/iX guest system

Downloading and Unpacking the Provided MPE/IX Disk Container

If not already done, please download the image with the preconfigured MPE/IX 7.5 disk container from Stromasys. Contact your Stromasys
representative or your VAR for download instructions. The preconfigured LDev1 image allows the emulated system to boot without having to separately
install or update MPE/iX.

Once the image has been downloaded, copy it to the Disk directory and unpack it:

Step Command

1 Copy/uncompress the image to # bzcat npe75a. dsk.bz2 > /datal/ Stromasys/ host 1/ Dat a/ Di sk/ | devl. dsk
the Disk directory.

After this step, if the image is not needed for other systems, you can delete the compressed image to save disk space.
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Adapting the Configuration File Template

The configuration file template must be adapted to the customer environment and the required guest system characteristics. This section describes the
minimum number of changes required to configure a Charon-PAR/PA3 emulator instance. Please refer to Configuration File Reference for a detailed
description of the configuration file options.

Perform the following steps to create a basic configuration file for a Charon-PAR/PA3 emulator instance:

Step

Create a copy of the
configuration file template.

Open the configuration file
in a text editor.

Configure the system model.

Configure the RAM for the
emulated system.

Configure LDEV 1
(preconfigured system disk).

Configure a tape devices.

Configure a network card
based on a physical host
NIC. This NIC is dedicated
to the guest operating
system and cannot be used
for network communication
by the host system. To
share an interface, a virtual
bridge would have to be
used (see Ethernet
configuration sections in this
document).

Save the configuration file.

© Stromasys 1999-2022

Description (configuration file settings are examples!)
Example:

# cd /datal/ Stromasys/ host 1/

# cp /opt/charon/cfg/pa3.cfg hostl.cfg
# vi hostl.cfg
or

# gedit hostl.cfg

nodel " A400- 100- 110"
Configured nodel must be covered by your |icense.

menory 2G

Change definition of DKAO to:

DKAOQ. i nage="/ dat a/ St romasys/ host 1/ Dat a/ Di sk/ | devl. dsk"
Change definition of MKAX to:

MKAG00. i nage="/ dat a/ St r omasys/ host 1/ Dat a/ Tape/ | dev7.i ng"
MKA500. i nege="/ dat a/ St ronasys/ host 1/ Dat a/ Tape/ | dev8. i ng"

In the configuration file template, comment out the dummy interface and the tap interface configuration. Then
uncomment the interface configuration of the physical interface example. Change the definition of EWAO to the
interface that is assigned to the emulated system (example: eth1) and disable the offload parameters for the
interface:

EWAO. mappi ng_node=" RAW

EWAO. i face="et h1"

EWAO. initialize_command="ethtool -K $IFACE rx off ; ethtool -K $IFACE tx off ;
ethtool -K $I FACE sg off ; ethtool -K $I FACE gso off ; ethtool -K $IFACE gro off ;
ethtool -K $I FACE txvlan off ; ethtool -K $IFACE rxvlan of f"

Depending on the capabilities of the Ethernet device, not all off-load parameters maybe be available. This will
create a warning message. The variable IFACE is set by the system before executing the initialize command.
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Starting the Charon-PAR/PA3 Emulator Instance

Please note: The examples in this section assume that a graphical interface is used, on which a PUuTTY session can be run. Should this not be possible,
you can access the console of the emulated system by using, for example, a telnet client and pointing it to the TCP port on the Charon host defined for
the serial console port in the configuration file. The default port is 30000 (sample command: $ t el net <charon- host > 30000).

To start the Charon-PAR/PA3 emulator instance, perform the following steps:

Step Command
1 | Go to the directory where the configuration file is located. | # cd / dat a/ Stromasys/ host 1/

2 | Start the emulator instance. # [ opt/charon/bin/charon-par -f hostl.cfg

If everything works, you will see log output in the current terminal window ending an a pa3> prompt. This is the Charon-PAR emulator console.

Should you receive an error indicating that PUTTY cannot load the preconfigured font, open PuTTY as the root user, load the PAR-Telnet profile, select a
font that is available on your host system and save the profile.

At the same time, a green PuTTY console window will open. In this green console window perform the following steps:

Press the Enter key.

This should produce the prompt Main Menu: Enter command or menu >.
Enter the command boot and confirm by pressing the Enter key.

This should produce the prompt Interact with IPL (Y or N)?>

Press Y.

The system should stop at the ISL> prompt.

Type start norecovery and press the Enter key.

The system will boot. It may prompt you for the correct date/time.

After a successful boot you will see the : prompt.

The image below shows sample console interaction:

localhost - PUTTY - O X

The image below shows how to use the HELLO command to log into the booted guest system:
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ersion: C.J75.00 F
ght Hewlett-Fackard 1

Basic Network Configuration

Default configuration
The preconfigured MPE/iX disk also includes preconfigured network settings:

® Hostname: demo.charon.com
® Network interface name: LAN
® |P address: 192.168.111.25

The default network configuration also includes the following configuration files:

® HOSTS.NET.SYS: contains aliases for 192.168.111.25.
® RESLVCNF.NET.SYS: contains the public DNS server IP addresses.
® NSSWITCH.NET.SYS: configures the name lookup to use HOSTS file, followed by DNS.

Changing the default configuration

Stromasys provides a special command file (SETIP.CHARON.SYS) in the preconfigured MPE image. This command file enables the user to configure
the network without using a block-mode terminal that would otherwise be required to access the relevant MPE utility (NMMGR).

The command file takes three parameters: host IP address, default gateway address, and netmask. The image below shows a sample:

O LDEY #10.

After changing the configuration, the command file will automatically restart the network to activate the changes.
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Stopping the Emulator

In order to stop the emulator in an orderly manner, perform the following steps:
1. Shut down the guest operating system:
a) Go to the console of the emulated system.
b) Press the key combination CTRL+A. This will display the = prompt.
c) At the = prompt, type SHUTDOAN SYSTEM

d) Wait until the system displays the "Shut down of operating system conpl ete. (Shut 6)"message.

Please note: The =SHUTDOWN command only works on the system console. The :SHUTDOWN command does not have this requirement.
However, it is not as safe a method as the =SHUTDOWN command.

2. After the guest operating system shutdown is complete, stop the emulator (it is not stopped automatically after the shutdown of the guest operating
system). Different methods must be used for different situations:

® The emulator was started in interactive mode and the Charon-PAR console is available in current terminal: enter the exit command at the
pa3> prompt and hit Enter. This will cause the emulator to close the disk images of the emulated system and to exit.
® The Charon-PAR console is available on a local TCP port (emulator started with -c or --console-port parameter): this situation will exist
most frequently if the emulator has been started as a daemon or service. To stop the emulator access the Charon-PAR console via telnet to /ocal
host on the port specified when starting the emulator, enter the exit command at the pa3> prompt, and hit Enter.
Access to the Charon-PAR console via a TCP port is available starting with Charon-PAR version 3.0.1. The CTRL+B key combination has been
disabled on the emulator console starting with this version.
® The emulator was started as a daemon or service and the Charon-PAR console is not available via a local TCP port: This situation can
occur if you run a version before 3.0.1 or you started the emulator without the - ¢ option.
® For versions 3.0.1 and higher: the emulator must be stopped using the kill command from the root user on the Charon host system.
Perform the following steps to stop the Charon-PAR process:
® Find the PID (process id) of the process: # ps -ef | grep -i charon-par
® Stop the process: # ki || <char on- par - pi d>
® For versions before 3.0.1: on the emulator console, after shutting down the guest operating system, press CTRL+B. After a few
seconds, the PDC console prompt (Main menu:) will appear. Type exit to stop the emulator.

For more information about the Charon-PAR console, please refer to Charon-PAR Console. For more information about the Charon-PAR command-line
options, please refer to Charon-PAR Command-Line Options.
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n-PAR/PA9-64 Guest - Basic Config ' d Installation

HP-UX ISO Installation Medium
Creating a Virtual Disk Container for the System Disk
Adapting the Configuration File Template
Starting the Emulated System and Installing the Guest System
B Starting the Emulator
B Booting from the Installation ISO File
B HP-UX Installation Phase 1: Pre-installation Dialogs
B HP-UX Installation Phase 2: Kernel Build and Reboot
B HP-UX Installation Phase 3: Setup Dialogs and Login
B Stopping the Emulator

Please note: All Linux and HP-UX sample commands in this section are performed as the root user (prompt = #). This may not be necessary for all
commands in all environments depending on the local permission settings. The commands can be executed on the Charon host graphical console or via
a non-graphical login (e.g., SSH). However, for accessing the running emulator, the use of PuTTY is strongly recommended because it works best with
the emulator environment.

The Charon-PAR/PA9-64 functionality of Charon-PAR emulates historic 64-bit PA-RISC hardware. This section shows a sample installation of a 64-bit
guest system.

HP-UX ISO Installation Medium

To install a basic HP-UX system running as a guest system in an emulator instance, you need to provide an HP-UX ISO installation medium.

Example:
Step Command
1  Change to the directory where you store your virtual disks. # cd /data/ Stromasys/ host 1/ Dat a/ Di sk/

2 Unpack an ISO file contained in a compressed tar archive into  # tar -xzf /path-to-file/ HPUX 11vl_Sept 2005_FCE. t gz
this directory (example only: the actual command will vary
depending on the location and archive format of your ISO file).

If the compressed tar archive of the ISO file is no longer needed for other purposes, it can be removed.

Creating a Virtual Disk Container for the System Disk

The emulated system requires a disk on which the HP-UX system will be installed. Create a system disk as shown in the following example:

Step Command
1  Change to the directory where you store your virtual # cd /datal/ Stromasys/ host 1/ Dat a/ Di sk/
disks.

2 | Create an empty disk container. Note that the actual size = Example virtual disk creation (20GB):
of the disk will depend on the requirements of your )
emulated system. The disk name shown is just an With dd:
example. # dd if=/dev/zero of =l devl-v1l. dsk bs=1G count =20

With fallocate (very fast alternative):
# fallocate --length 21474836480 | devl-v11l. dsk
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Adapting the Configuration File Template

The configuration file template must be adapted to the customer environment and the required guest system characteristics. This section describes the
minimum number of changes required to configure a Charon-PAR/PA9-64 emulator instance. Please refer to Configuration File Reference for a detailed
description of the configuration file options.

Perform the following steps to create a basic configuration file for a Charon-PAR emulated historic 64-bit PA-RISC system for HP-UX (rp2400 sample):

Step

Create a copy of the configuration file
template.

Open the configuration file in a text
editor.

Configure the system model.

Configure the RAM for the emulated
system.

Configure the serial console for telnet
via PUuTTY.

Configure disk 1 (system disk).

Add a definition for disk 2 (ISO file) or (if
it already exists) modify the definition to
point to your ISO file.

Configure a tape devices.

Configure a network card based on a
physical host NIC. This NIC is dedicated
to the guest operating system and
cannot be used for network
communication by the host system. To
share an interface, a virtual bridge would
have to be used (see Ethernet
configuration sections in this document).

10 = Save the configuration file.
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Description (configuration file settings are examples only!)
Example:

# cd /datal/ Stromasys/ host 1/

# cp /opt/charon/cfg/rp2400.cfg hostl.cfg

# vi hostl.cfg
or

# gedit hostl.cfg

nodel "rp2400- 1- 650"
Configured nodel must be covered by your |icense.

menory 2G

Use the method 2 section in the configuration file and make sure the definition of the serial.uart0.
device is:

serial .uartO0. devi ce. command="putty -|oad PAR-Tel net-VT100"
Change definition of DKAO to:

DKAO. i mage="/ dat a/ St romasys/ host 1/ Dat a/ Di sk/ | dev1l-v1l. dsk"
| oad DKA100

DKA100. i mrage="/ dat a/ St r onasys/ host 1/ Dat a/ Di sk/ HP- UX_11v1_Sept 2005_FCE. i so"

Change definition of MKAX to:
MKA600. i rage="/ dat a/ St r omasys/ host 1/ Dat a/ Tape/ | dev7. i ng"
MKA500. i mage="/ opt/ St r omasys/ host 1/ Dat a/ Tape/ | dev8. i ng"

In the configuration file template, comment out the dummy interface and the tap interface
configuration. Then uncomment the interface configuration of the physical interface example. Change
the definition of EWAO to the interface that is assigned to the emulated system (example: eth1) and
disable the offload parameters for the interface:

EWAQO. mappi ng_node=" RAW

EWAO. i face="et h1"

EWAO.initialize_comand="ethtool -K $IFACE rx off ; ethtool -K $I FACE tx
off ; ethtool -K $I FACE sg off ; ethtool -K $I FACE gso off ; ethtool -K
$I FACE gro off ; ethtool -K $I FACE txvlan off ; ethtool -K $IFACE rxvlan
of f"

Depending on the capabilities of the Ethernet device, not all off-load parameters maybe be available.
This will create a warning message. The variable IFACE is set by the system before executing the
initialize command.
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Starting the Emulated System and Installing the Guest System

This section shows how to start the emulator and install a HP-UX system.

Please note: The examples in this section assume that a graphical interface is used, on which a PUTTY session can be run. Should this not be possible,
you can access the console of the emulated system by using, for example, a telnet client and pointing it to the TCP port on the Charon host defined for
the serial console port in the configuration file. The default port is 30000 (sample command: $ t el net <charon-host > 30000).

Starting the Emulator

To start the emulated Charon-PAR/PA9-64 system, perform the following steps:

Step Command
1 | Go to the directory where the configuration file has been stored. # cd / dat a/ St ronasys/ host 1/

2 | Start the emulator instance. # [ opt/charon/bin/charon-par -f hostl.cfg

If everything works, you will see log output in the current terminal window ending an a pa9-64> prompt. This is the Charon-PAR emulator console. It
displays log information, allows to set configuration parameters and to stop the emulator.

At the same time, a green PuTTY console window will open.

Please note: Should there be an error from PuUTTY about missing fonts, start PUTTY as the root user, load the PAR-Telnet-VT100 profile, set a font that
is available on the host system, save the configuration.

Booting from the Installation ISO File

In green PUTTY console window perform the following steps to boot the installation ISO file:

Press the Enter key.
This should produce the prompt Main Menu: Enter command or menu >.

Enter the command boot 0/ 0/ 1/ 0. 1. 0 to boot from the ISO and confirm by pressing the Enter key.
At the prompt Interact with IPL (Y or N)?> answer N. The system will continue to boot.

At the next prompt, select VT100 as the terminal (option 2).
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HP-UX Installation Phase 1: Pre-installation Dialogs

At the screen following the terminal selection you can select to install HP-UX as shown in the following image:

localhost - PuTTY = o x

Check if all configured devices were found as expected. If something is missing, check your configuration file.

For a basic test installation use the default choices in this and the other initial configuration menus. You can type the underlined character to
select a choice. Sometimes you will have to confirm the selection by pressing the Enter key, sometimes the selection will also activate the choice.

® Continue with Install HP-UX.
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The following table provides an overview of the information that will be collected.
Please note: the number and content of screens may vary depending on your selections.

Information requested Illustration

Select the type of installation and Ihast = BuTTY
media. Continue with OK. ocaet =T

lser Interface and Media Option

In this basic example, an installation
from local media is selected.
Alternatively, you can choose to
enable the network and use software
depots for additional software to be
installed, or you can use an Ignite
installation server. For these advanced
options, please refer to the HP-UX
documentation.

Select if you want to install from the
media or recover the system. Continue
with OK. Hedia Installation Selection

localhost - PuTTY ®
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Select the basic system configuration.

Continue with Next. localhost - PuTTY )

Install HP-UX wizard: Select an overall system configuration

HF-UE B.11.11 Default

Select the operating system
environment. Continue with Next.

localhost - PuTTY x

Install HP=IX wizard: Select a system environment
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Select the root disk. Continue with Next - PuTTY v

Install HP-UY wizard: Select & root disk

| ) -

Configure the swap space size.

Continue with Next. lecalhost - PuTTY "

Install HP-LX wizard: Specify the amount of root Swap Space

(@00t Swap (ME) ... JEE
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Select the filesystem type for the root .
disk. Continue with Next. host = PuTTY x

Install HF-UX wizard: Select a file system type

[ _ceical Volume Hanager (LVH) with VxF ]

If you selected LVM in the step above, B
configure the number of disks included icalhade = PUTTY *
in the root volume group. Continue
with Next (use the TAB key to get to
the options at the bottom of the
screen).

Install HP-UX wizard: Specify root disk/volume group disks

mmeng
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Configure your language setting.

Continue with Next. localhost - PuTTY x

Install HP-UX wizard: Select a language(s)

Select additional software to install, if

ocal - =
required. Continue with Next. hoet= Pl

Install HP-UX wizard: Select Additional Software
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Confirm the selection of the target disk
for installation. It lets you check that T =
the correct disks have been selected ' Install HP-UX wizard: Pre-install disk information

to be overwritten. If the correct disk is
displayed, continue with Next.
Otherwise, go back and correct your L r i in the pre
configuration. % wi BT

lascription

EMULATORHD=IHAGE

If disk§ to be overwritten contain an localhost - FuTTY )
operating system, you may be asked
for an explicit confirmation. If it is OK Install HF=UX wizard: Fre=install check information

to overwrite the disk, continue with
Next. Otherwise, go back and correct
your configuration.
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Eventually, you will be offered to display a summary of your selection and to start the installation.

The following image shows the last screen before the installation is started:

localhost - PuTTY b

Install HF-UX wizard: System Summary

inish ]

Once you select Finish, the HP-UX installation will start.
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HP-UX Installation Phase 2: Kernel Build and Reboot

Once the initial operating system installation has finished, the system will build a new kernel and reboot as shown below:

localhost - PuTTY = o X

The system will restart and and run the fileset and software configuration tasks. During this run, it will display many messages starting with the string NOT
E: to show progress and describe the actions taken. At the end of this configuration run, the system will again shut down and reboot to the boot prompt
again.
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HP-UX Installation Phase 3: Setup Dialogs and Login

At the screen shown below, enter the command boot 0/0/1/0.0.0 at the prompt Main Menu: Enter command or menu > to boot from the new system
disk:

localhost - PuTTY - B x

Respond with N to the Interact with IPL question.

This will boot the system and start a series of setup dialogs.
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The following table provides an overview of the setup dialogs.

Please note: Depending on your setup, the sequence, number, and content of the screens will vary. Confirmation dialogs (to confirm the data
entered) are not shown.

Configuration step lllustration

Specify whether the system will be
connected to a network. Answer y to
configure networking.

localhost - PuTTY x

r a few queastions.

S TEM W a network .

S WS T i

System oW

Specify whether a DHCP server is to
be used. Please answer n to this
question. As DHCP is not
recommended for Charon-PAR.

+ [n] for no, then press

The next screen is to confirm that the
user has the required configuration
information at hand. Answering no will
halt the system.

sing this system, you r

name [(host name).

Your Internet Protocol

Do you w ontinue (answering no will HALT the system)?

[Enter]

© Stromasys 1999-2022 41/186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

Hostname configuration. Enter the
hostname of the emulated system.
Continue with Enter.

The next two screens allow you to
configure the timezone for your
system. The first screen (displayed
here) selects the general region, the
second (not displayed), the exact
timezone within the region.

Make the appropriate selection and
continue with Enter.

Confirm/correct the system time.

Set the root password. Confirm that
you want to set the password. Then
the system will prompt you for the
password.
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localhost - PuTTY

to opar
nama aor "hostna
widget) or a
widget .redro

For the syster
system

(example:
{example:

\ simple name, or each

Start and end wi

Contain

Contain on
The unda

The first or onl
characters or

hostname is

if the

keap the (not

The following procedurs

seleact your location

1) Morth America or
Cantral America

South America

Europe

Africa

fustralia,

Enter the number for

The current system
I= this correct?

Press [yl for

This section enables

The "root" account

me" . Tha

less

fron

1s used for system

ate corractly, you must =

' hostname can be a s
n Internat fully-qualifisd dos
ch=cwvl .|'IF.I. ciom) .

T=t=8 012

dot (.) separated component of 3 domain name, must:

th a letter or number.
than &3 characters.

numbers, underscore {(_), or dash |

15 Mot reconmended .
of a hostname should contain &
sith HP=UX unams

¥ componant
for compatibility

T 1

canfigure netu

Flease choose another name.

AdWr. Vol ¢

unknown .

enables you to st
the following list:

Hawai i

Hew Zealand

location (1=7) then press [Enter]

WO LIT

the system clock.

3:31:49 WETDST 20

ar fa, then press [Enter)

you to set the "root" password for the sy

administration tasks. To insure

the security of the system, the root account should have a password.

Do you want to sat tf

[y] for yes or

Press

password

e root

In] for no, than [Entar]

press
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Configure the IP address and
continue with Enter.

n 4 numeric c
period (.) rating eai numeric component.
o rnum

For exs

Warning: Leading

Additional network settings overview.
Confirm with y if you want to configure
one or more of these network settings.

TYou ® nf i = me additional net Y L this tin

nd Default Gateway

FELUOTE paraneTEr: i

If you answered yes in the step
above, you will be asked to configure
subnet mask and default gateway.

If you answer yes to this question, the
system will display additional screens (
not displayed here) guiding you

through the configuration steps.
will need to know the follow information:

- Subnetuork mask

for no, then pr
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If you answered yes when asked
whether you wanted to configure
additional network options, the option
to configure DNS will be offered.

s: Domain Hame

If you answer yes to this question, the
system will display additional screens (
not displayed here) guiding you
through the configuration steps.

nead to kno

information?

If you answered yes when asked
whether you wanted to configure
additional network options, the option
to configure NIS will be offered.

If you answer yes to this question, the
system will display additional screens (
not displayed here) guiding you
through the configuration steps.

An additional screen will inform you
about currently unassigned disk
space and how to make it usable later.

to continue. ..
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Confirmation that system

configuration is complete. Upon

pressing Enter, the system will

continue to boot to the the Iogin |_._|"_-'."._u'.__.'l,_n',_'.:_-ll_. Your system 15 mow :_-||-':'_ rad For network ing, with

prompt. gystem name hostl, and IP address 192.165.2 .8
fou may later want to set up (or finish setting up) additional network
paramaters for routing (gateways), DNS, andsor HIS. If so, please run
the following command (you may want to note this for later reference):

fsbinsset_parms addl_netwrk [Enter]

To fully utilize the capabilities of your system, you may have to
perform some additional system configuration tasks using the HP=UX
"sam" (System Administration Hanager) command. Consult your local
administrator or the "Hanaging Systems and Workgroups® manual for

mare information.

boot process, and allow

During the boot process the system will display startup messages for the individual system components and finally the log-in prompt. You can log into the
system using the root password configured above:

localhost - PuTTY

rninag

Company
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Stopping the Emulator

In order to stop the emulator in an orderly manner, perform the following steps:
1. Shut down the guest operating system:
# shutdown -h now

Starting with Charon-PAR version 3.0.5 this will, by default, automatically stop the emulator when it detects that the operating system has been
halted. See the system.stop_on_halt parameter in the Configuration File Reference. If the emulator is not stopped automatically, continue with step
2 below.

2. After the guest operating system shutdown is complete, stop the emulator (if it is not stopped automatically after the shutdown of the guest operating
system). Different methods must be used for different situations:

® The emulator was started in interactive mode and the Charon-PAR console is available in current terminal: enter the exit command at the
pa9-64> prompt and hit Enter. This will cause the emulator to close the disk images of the emulated system and to exit.

® The Charon-PAR console is available on a local TCP port (emulator started with -c or --console-port parameter): this situation will exist
most frequently if the emulator has been started as a daemon or service. To stop the emulator access the Charon-PAR console via telnet to /ocal
host on the port specified when starting the emulator, enter the exit command at the pa9-64> prompt, and hit Enter.
Access to the Charon-PAR console via a TCP port is available starting with Charon-PAR version 3.0.1. The CTRL+B key combination has been
disabled on the emulator console starting with this version.

® The emulator was started as a daemon or service and the Charon-PAR console is not available via a local TCP port: This situation can
occur if you run a version before 3.0.1 or you started the emulator without the - ¢ option.

® For versions 3.0.1 and higher: the emulator must be stopped using the kill command from the root user on the Charon host system.
Perform the following steps to stop the Charon-PAR process:

® Find the PID (process id) of the process: # ps -ef | grep -i charon-par
® Stop the process: # ki ll <charon- par-pi d>

® For versions before 3.0.1: on the emulator console, after shutting down the guest operating system, press CTRL+B. After a few
seconds, a traceback may be shown. At the end of this output, you will be asked to select a dump type. Select N for no dump. The PDC
console prompt (Main menu:) will appear. Type exit to stop the emulator.

For more information about the Charon-PAR console, please refer to Charon-PAR Console. For more information about the Charon-PAR command-line
options, please refer to Charon-PAR Command-Line Options.
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aron-PAR/PA9-32 Guest - Basic Configuration and Installation

HP-UX ISO Installation Medium
Creating a Virtual Disk Container for the System Disk
Adapting the Configuration File Template
Starting the Emulated System and Installing the Guest System
B Starting the Emulator
B Booting from the Install ISO File
B HP-UX 9.07 Installation Phase 1: Installing the Basic System
B HP-UX 9.07 Installation Phase 2: Installing the Operating System Filesets
B HP-UX 9.07 Installation Phase 3: Booting and Configuring HP-UX
B Stopping the Emulator

Please note: All Linux and HP-UX sample commands in this section are performed as the root user (prompt = #). This may not be necessary for all
commands in all environments depending on the local permission settings. The commands can be executed on the Charon host graphical console or via
a non-graphical login (e.g., SSH). However, for accessing the running emulator, the use of PuTTY is strongly recommended because it works best with
the emulator environment.

The Charon-PAR/PA9-32 functionality of Charon-PAR emulates historic 32-bit PA-RISC hardware. This section shows a sample installation of a 32-bit
guest system.

HP-UX ISO Installation Medium

To install a basic HP-UX system running as a guest system in an emulator instance, you need to provide an HP-UX ISO installation medium.

Charon-PAR/PA9-32 currently supports HP-UX 9.07, 10.20, and 11.00. The installation procedure for versions 10.20 and 11.00 is very simiar to the one
for Charon-PAR/PA9-64. However, the procedure for HP-UX 9.0.7 is quite different. Hence, it is used for this example. For this version of HP-UX, two
ISO files are required:

® HP-UX 9.07 install ISO (mini-system installation)
® HP-UX 9.07 Core_OS ISO (operating system filesets)

Copy the ISO files to the directory you prepared for the disk containers of your emulated instance.

Creating a Virtual Disk Container for the System Disk

The emulated system requires a disk on which the HP-UX system will be installed. Create a system disk as shown in the following example:

Step Command

1 | Change to the directory where you store your virtual = # cd / dat a/ Stromasys/ host 1/ Dat a/ Di sk/

disks.
2  Create an empty disk container. Note that the With dd:
actual size of the disk will depend on the
requirements of your emulated system. The disk # dd if=/dev/zero of =l devl. dsk bs=1K count =2091520

name shown is just an example.

Please note: HP-UX 9.07 allows a maximum root
disk size of 2GB. The number of blocks should be a

multiple of 512. # fallocate --length 2147483648 | devl. dsk

With fallocate (very fast alternative):
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Adapting the Configuration File Template

The configuration file template must be adapted to the customer environment and the required guest system characteristics. This section describes the
minimum number of changes required to configure a Charon-PAR/PA9-32 emulator instance. Please refer to Configuration File Reference for a detailed
description of the configuration file options.

Perform the following steps to create a basic configuration file for a Charon-PAR/PA9-32 emulated system:

Step

Create a copy of the configuration file
template.

Open the configuration file in a text editor.

Configure the system model.

Configure the RAM for the emulated
system (in MB).

Configure the serial console for telnet via
PuTTY.

Configure disk 1 (system disk).

Add a definition for disk 2 (ISO file) or (if it
already exists) modify the definition to point
to your ISO installation file for the mini-
system (the install disk).

Configure a network card based on a
physical host NIC. This NIC is dedicated to
the guest operating system and cannot be
used for network communication by the
host system. To share an interface, a
virtual bridge would have to be used (see
Ethernet configuration sections in this
document).

Save the configuration file.
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Description

Example:

# cd /datal/ Stromasys/ host 1/

# cp /opt/charon/cfg/pa9-32.cfg hostl.cfg
# vi hostl.cfg

or

# gedit hostl.cfg
model "720"

Configured model must be covered by your license.

memory 64

Use the method 2 of the serial line section in the configuration file and make sure the definition of
the asp.uart0.device is:

asp. uart0. devi ce. command="putty -1 oad PAR-Tel net-VT100"
Change definition of DKAO to:

DKAO. i mage="/ dat a/ St romasys/ host 1/ Dat a/ Di sk/ | dev1. dsk"

| oad DKA100

DKA100. i mage="/ dat a/ St r omasys/ host 1/ Dat a/ Di sk/ HP- UX_9. 07_I nstal | _S700. i so"

In the configuration file template, comment out the dummy interface and the tap interface
configuration. Then uncomment the interface configuration of the physical interface example.
Change the definition of EWAO to the interface that is assigned to the emulated system (example:
eth1) and disable the offload parameters for the interface:

system | an0. car d. mappi ng_node=" RAW
system | an0. card.iface="et hl"

system | an0.card.initialize_conmmand="et ht ool
K $I FACE tx off ; ethtool -K $IFACE sg off ;
ethtool -K $IFACE gro off ; ethtool
$I FACE rxvl an of f"

-K $I FACE rx off ; ethtool -
et ht ool -K $I FACE gso off ;
-K $I FACE txvlan off ; ethtool -K

Please note: Depending on the capabilities of the Ethernet device, not all off-load parameters
maybe be available. This will create a warning message. The variable IFACE is set by the system
before executing the initialize command.
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Starting the Emulated System and Installing the Guest System

This section shows how to start the emulator and install a HP-UX system.

Please note: The examples in this section assume that a graphical interface is used, on which a PUTTY session can be run. Should this not be possible,
you can access the console of the emulated system by using, for example, a telnet client and pointing it to the TCP port on the Charon host defined for
the serial console port in the configuration file. The default port is 30000 (sample command: $ t el net <charon-host > 30000).

Starting the Emulator

To start the emulated Charon-PAR/PA9-32 system, perform the following steps:

Step Command
1 Go to the directory where the configuration file has been stored. ' # cd /data/ St romasys/ host 1/

2  Start the emulator instance. # [ opt/charon/bin/charon-par -f hostl.cfg

If everything works, you will see log output in the current terminal window ending an a pa9-32> prompt. This is the Charon-PAR emulator console. It
displays log information, allows to set configuration parameters and to stop the emulator.

At the same time, a green PuUTTY console window will open.

Please note: Should there be an error from PuTTY about missing fonts, start PUTTY as the root user, load the PAR-Telnet-VT100 profile, set a font that
is available on the host system, save the configuration.

Booting from the Install ISO File

In green PUTTY console window perform the following steps to boot the installation ISO file (containing a very basic system):

Press the Enter key.

This should produce the prompt Main Menu: Enter command or menu >.

Enter the command boot 2/ 0/ 1. 1. 0 to boot from the ISO and confirm by pressing the Enter key.
At the prompt Interact with IPL (Y or N)?> answer N.

At the next prompt, press the Enter key to proceed to the installation overview. Please note that it may take a little while until this prompt is
displayed.
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HP-UX 9.07 Installation Phase 1: Installing the Basic System

During this phase, a basic system is installed to the root disk that will enable the installation of the rest of the operating system.

After booting the install ISO file as described above, you will eventually see an overview of the installation steps:

localhost - PuTTY

After you've read the information, press any key to continue with the next step: the root disk selection.

The following image shows a sample:

localhost - PuTTY

In the above sample, select the offered disk by entering its number and press Return.
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Before the installation starts, you have to select if the root disk should support long file names:

localhost - PuUTTY

You will be offered additional installation options as shown in the sample below:

localhost - PuTTY
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Then you are asked to configure the swap space for the system:

localhost - PuTTY

And eventually, you have to confirm that the installation should be performed:

localhost - PuTTY

After the confirmation, the basic system with the essential operating system components will be installed and the system is automatically shut down.

You will be returned to the console prompt.

Type exit at the pa9-32> prompt to stop the emulator.
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HP-UX 9.07 Installation Phase 2: Installing the Operating System Filesets

During this step, the basic system will be used to install the other components of the operating system.
Step 1: replace the install ISO file in the emulator configuration with the Core_OS ISO file as described below:

® Open the emulator configuration file in a text editor.
® Find the definition for the virtual CD-ROM (DKA100 in this example).

® Modify the definition to point to your Core_OS ISO file for the mini-system.
Example:
DKA100. i nege="/ dat a/ St r omasys/ host 1/ Dat a/ Di sk/ HP- UX_9. 07_Cor e_OS_S700. i so"

Step 2: start the emulator and boot the basic HP-UX system as described below:

® Go to the directory where the emulator configuration file is stored.

® Start the emulator.
Example:
# [ opt/charon/bin/charon-par -f hostl.cfg

® |n the green PuTTY window, at the prompt Main Menu: Enter command or menu >, enter the boot command
boot 2/0/ 1. 0.0 and press Return to boot from the system disk (DKAO in this example).

® Enter N at the Interact with IPL prompt.
® The basic HP-UX system should boot.

Step 3: install the Core OS filesets as described below:

® Confirm that you have the correct ISO installed.
® Enter your choice for the fileset selection (normally all filesets of the Core OS).

localhost - PuTTY - O X

® You will be asked to confirm your choice twice.
® Then, the loading of the filesets begins.
® At the end, the HP-UX system is shut down and returns to the console environment.
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HP-UX 9.07 Installation Phase 3: Booting and Configuring HP-UX

Upon boot, you will be asked a few questions for the initial configuration of your system.

Step 1: decide if the system should be connected to a network:

localhost - PuTTY - o %

If you answer yes to this question, you will be lead through a series of questions and dialogs allowing you to configure

® hostname

® |P address and netmask
® default gateway

® DNS

® fontserver

Step 2: configure the timezone and time.

A set of questions and dialogs will lead you through this step. Note that HP-UX 9.07 may not allow you to set the current year (last year to set may
be 1999). You can set the date later using the date command:

# date [-u] [mmddhhmm][cclyy]]

(Format: month / day of month / hour / minutes / century / year)
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Step 3: set the root password.

localhost - PuTTY

Step 4: login and terminal configuration.

After the above steps have been completed, you will be able to login as the root user and start using the system. At the beginning, you have to
select your terminal settings.

localhost - PuTTY
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Stopping the Emulator

In order to stop the emulator in an orderly manner, perform the following steps:
1. Shut down the guest operating system:
# shutdown -h now

Starting with Charon-PAR version 3.0.5 this will, by default, automatically stop the emulator when it detects that the operating system has been
halted. See the system.stop_on_halt parameter in the Configuration File Reference. If the emulator is not stopped automatically, continue with step
2 below.

2. After the guest operating system shutdown is complete, stop the emulator (if it is not stopped automatically after the shutdown of the guest operating
system). Different methods must be used for different situations:

® The emulator was started in interactive mode and the Charon-PAR console is available in current terminal: enter the exit command at the
pa9-32> prompt and hit Enter. This will cause the emulator to close the disk images of the emulated system and to exit.

® The Charon-PAR console is available on a local TCP port (emulator started with -c or --console-port parameter): this situation will exist
most frequently if the emulator has been started as a daemon or service. To stop the emulator access the Charon-PAR console via telnet to /ocal
host on the port specified when starting the emulator, enter the exit command at the pa9-32> prompt, and hit Enter.
Access to the Charon-PAR console via a TCP port is available starting with Charon-PAR version 3.0.1. The CTRL+B key combination has been
disabled on the emulator console starting with this version.

® The emulator was started as a daemon or service and the Charon-PAR console is not available via a local TCP port: This situation can
occur if you run a version before 3.0.1 or you started the emulator without the - ¢ option.

® For versions 3.0.1 and higher: the emulator must be stopped using the kill command from the root user on the Charon host system.
Perform the following steps to stop the Charon-PAR process:

® Find the PID (process id) of the process: # ps -ef | grep -i charon-par
® Stop the process: # ki ll <charon- par-pi d>

® For versions before 3.0.1: on the emulator console, after shutting down the guest operating system, press CTRL+B. After a few
seconds, a traceback may be shown. Then the PDC console prompt (Main menu:) will appear. Type exit to stop the emulator.

For more information about the Charon-PAR console, please refer to Charon-PAR Console. For more information about the Charon-PAR command-line
options, please refer to Charon-PAR Command-Line Options.
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Charon-PAR Console

Contents

B General Information

B Accessing the Charon-PAR Console
B Charon-PAR Console in Current Host Terminal Window
B Charon-PAR Console on Network Port

®  Important Commands on the Charon-PAR Console

General Information

The Charon-PAR console has several functions:

® |t shows log output during the time the emulator is active.
® |t allows to stop the emulator using the exit command at the console prompt.
® |t accepts certain commands that are interpreted by the running emulator.

Accessing the Charon-PAR Console

The Charon-PAR Console can be accessed in two different ways:
® When starting the emulator interactively without any console-specific parameters, the console will open in the terminal in which the emulator was
started.

® Starting with version 3.0.1, there is an additional command-line parameter when starting the emulator. It allows the redirection of the Charon-
PAR console to a TCP port (local access only).

Charon-PAR Console in Current Host Terminal Window

The example below shows how a Charon-PAR emulator is started interactively and the Charon-PAR console is displayed in the current host terminal
window:

# [ opt/charon/bin/charon-par -f ./host1-hpux-physeth.cfg

20201026: 134810. 542014: Char on- PAR

20201026: 134810. 542188: Version 3.0.1, build 21.500 38927fc Sep 29 2020 17:28:55 Prod
20201026: 134810. 542231: Copyri ght (c) 2011-2020 by Stronasys.

20201026: 134810. 547210: Checki ng the avail abl e |icense key "445532399".

20201026: 134810. 660840: Found | i cense key: "445532399".

<lines renopved>

20201026: 134815. 114034: Product Nanme = Charon- PA9- 64- L4 License key | D = 445532399.
20201026: 134815. 115400: Product DI T | evel adv

20201026: 134815. 117806: confi g | oad: ./host 1- hpux-physeth. cfg

20201026: 134815. 119083: Syst em nodel : rp7400- 1- 650

<lines renoved>

20201026: 134816. 511458: cpu0: run cpu | oop

20201026: 134816. 511534: Host CPU freq: 3461

20201026: 134816. 638887: starting process 'putty -load PAR-Tel net-VT100'

20201026: 134816. 640643: uart2: port address: 0.0.0.0: 30002
pa9- 64>20201026: 134816. 742516: uart0: Cient connected

pa9- 64>

pa9- 64>
pa9- 64>
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Charon-PAR Console on Network Port

This feature is available starting with Charon-PAR version 3.0.1. The example below shows how a Charon-PAR emulator is started in daemon mode and
the Charon-PAR console is reachable on TCP port 12345 (the command-line parameters are described in Charon-PAR Command-Line Options):

# [ opt/charon/bin/charon-par -x -f ./host1-hpux-physeth.cfg -c 12345

20201026: 135307. 060655: Char on- PAR

20201026: 135307. 060881: Version 3.0.1, build 21.500 38927fc Sep 29 2020 17:28:55 Prod
20201026: 135307. 060943: Copyri ght (c) 2011-2020 by Stronasys.

20201026: 135307. 062010: daenon node pid: 17198

20201026: 135307. 066758: Checki ng the avail able Iicense key "445532399".

20201026: 135307. 168306: Found |icense key: "445532399".

<lines renoved>

20201026: 135311. 623945: Product Nane = Charon- PA9-64-L4 License key | D = 445532399.
20201026: 135311. 624498: Product DI T | evel adv

20201026: 135311. 625298: confi g | oad: ./host 1- hpux-physeth. cfg

20201026: 135311. 626446: Syst em nodel : rp7400- 1- 650

<lines renoved>

20201026: 135312. 232223: cpu0: run cpu | oop
20201026: 135312. 232297: Host CPU freq: 3461
20201026: 135312. 351846: starting process 'putty -load PAR- Tel net-VT100'

20201026: 135312. 355624: uart2: port address: 0.0.0.0: 30002
20201026: 135312. 357104: Tel net consol e address: 127.0.0. 1: 12345
20201026: 135312. 457464: uart0: dient connected

[root @edhat 7 9KTr ai ni ng] #

[root @edhat 7 9KTrai ni ng] # tel net |ocal host 12345
Trying ::1...

telnet: connect to address ::1: Connection refused
Trying 127.0.0.1...

Connected to | ocal host.

Escape character is '~]'.

pag- 64>

Important Commands on the Charon-PAR Console

There is a small number of commands that are relevant to the user and can be entered on the Charon-PAR console:

exi t : stops the emulator. Ensure that the guest operating system has been cleanly shut down before entering this command.

si gnal _t oc: equivalent to pressing CTRL+B on a physical PA-RISC system. It brings the emulated system to the emulated PDC console, for
example, to access the emulator console without restarting the emulator after the guest operating system has been shut down. You may have to
answer a question about writing a dump file before the PDC console can be accessed. The CTRL+B key combination is blocked on the emulator
console itself (starting with version 3.0.1) to avoid unintentional damage.

® <MKXN>. | oad: load a tape for a HP-UX guest operating system if the autoload parameter has not been configured.
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Serial Line Emulation Notes
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Serial Lines for Emulated Systems

Most models emulated by Charon-PAR have two serial lines (LDev 20 and 21). One of these emulated lines is mapped to the serial console, the other to
a second serial port. Some models may have more serial lines. Please refer to Emulated Model Hardware Configuration Details for more information.

This section provides an overview of the serial line configuration. Please also refer to the Configuration File Reference.

Configuration Parameters Overview

Each emulated line has a device path denoting bus and slot information in the emulated system (see configuration file template or chapter Emulated
Model Hardware Configuration Details) and a configuration path. The configuration path is used to set up the serial line configuration in the emulator

configuration file.
The following table shows the device and configuration paths used for the two serial lines:
Serial line Configuration path
Charon-PAR 64-bit models
1 = Console serial .uartO. devi ce
2 serial .uart2. device
Charon-PAR 32-bit model 7000-720
1 = Console asp. uart0. devi ce

2 asp. uart 1. device
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Serial port configuration options are specified using the following syntax:

serial . uart X. devi ce. <opti on>="<val ue>"

or (for model 720)

asp. uart X. devi ce. <opti on>="<val ue>"

If the Super/IO module has been loaded, there are two additional serial lines. In the configuration, they are identified by

® superio_001.uart0 and
® superio_001.uart1.

The basic configuration options are the same as for the default serial lines.

The most important configuration options are listed below. For additional parameters and more detailed information, please refer to the Configuration File

Reference.

Serial port option

type

port

command

© Stromasys 1999-2022

Description
The serial port type determines the protocol used on the serial port. Possible values are:

DUMMY: serial interface presented to emulator is not connected.

socket: the port is set to TCP raw mode.

telnet: the port supports the telnet protocol.

pty: indicates that the emulated serial line is connected to a Linux pseudo-terminal.

tty: emulated serial line is connected to physical hardware (serial hardware must be supported by Linux).
RFC2217: emulatied serial line is connected to a serial line server across the IP network.

Each port is mapped to a TCP socket on the emulator host or to a physical line. This parameter defines the TCP port used, the

name of the physical device, or the port and address of a serial line server. A port number must be unique among all active
port numbers on the host system.

A TCP port is specified as " <where-to-1i st en>: <port nunber >". It requires a port type of socket or telnet.
Default values (listening on all interfaces):

® ":30000" for line 1
® "30002" for line 2

To restrict console connections to certain host interfaces or host IP addresses, set where-to-listen to the respective interface
name or IP address. The settings | 0: <portnumber> and <portnumber> (without the colon) are equivalent.

A physical device is specified as "<devi ce-fi | e>". It requires a port type of device.
Example:

® "/dev/ttySO"
® "/dev/ttyUSBO"

A serial line server is specified as "<i p- addr ess>:<port >".

This parameter is optional. It can be used to specify a terminal emulation program that is started automatically when the
emulated system is started. Charon-PAR provides preconfigured profiles for PuTTY (PAR-Socket PAR-Telnet PAR-Telnet-
VT100) that can be used to connect to the emulated system via a serial line.
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The configuration file templates contain the following default configurations:

Line Charon-PAR/PA3

Charon-PAR/PA9

Emulated serial console on port 30000 using the telnet protocol. PuTTY started automatically with preconfigured profile.

1 serial.uartO. device.type="tel net"
serial . uartO. devi ce. port=":30000"
serial .uartO. devi ce. command="putty -|oad PAR-
Tel net”

PA9-64

serial.uartO. device.type="tel net"

serial .uartO. device. port=": 30000"

serial.uartO. device. coomand="putty -1oad PAR-Tel net-
VT100"

PA9-32

asp. uart0.device.type="tel net"
asp. uart 0. devi ce. port=":30000"
asp. uart 0. devi ce. command="putty -1 oad PAR-Tel net-VT100"

Emulated second serial line in raw mode on port 30002.

2 serial .uart2. device.type="socket"
serial .uart2. device. port=":30002"
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PA9-64

serial . uart 2. devi ce.type="socket"
serial . uart 2. devi ce. port=":30002"

PA9-32

asp. uart 1. devi ce. type="socket"
asp. uart 1. devi ce. port=":30002"
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HP-UX Interactive Login Activation

To enable interactive login on a non-console serial line in HP-UX, a GETTY process has to be started for the terminal line.

You can add an additional terminal via SAM (Peripheral Devices > Terminals and Modems > Actions > Add Terminal). This will also add the
necessary entries in to /etc/inittab.

You can also (as the root user) edit /etc/inittab to add the configuration manually or to modify an existing configuration. After editing the file, any changes
must be activated by running the command

#init q
The command

# ps -ef | grep -i getty
can be used to verify that the processes are running. Note that a GETTY process is only shown for lines without active login session.
Sample inittab entries:

a0: 1234: respawn: / usr/shin/getty -h ttylp0 9600
al: 3: respawn: /usr/shin/getty -h tty2p0 9600

After this configuration, when connecting to the serial line, a login prompt should be displayed.

Terminal Emulation Considerations

The emulated serial lines can be accessed via a terminal emulation program running on the emulator host system or on a remote system.

Please note: if the terminal emulation program runs on a remote system, any firewall between the remote system and the emulator host system must
permit the configured ports.

Stromasys supplies PUTTY profiles with the Charon-PAR kit. However, customers can select another terminal emulation program better suited to their
purposes. This is especially true for MPE/iX guest systems where applications often use block mode terminals. This mode is not supported by PuTTY.

If not done so already during the installation, copy the provided PuTTY profiles to the correct directory on the host system. See Post-Installation Tasks in
Charon-PAR Software Installation.

Accessing Emulated Charon-PAR/PA3 Systems via Terminal Emulation

Charon-PA3 guest systems can be accessed directly from the Linux emulator host using either the PuTTY or xhpterm terminal emulator described below,
both of which run directly on the Linux host desktop, or by simply using the telnet command. Each has limitations, however. Neither terminal emulator
provides a reliable way to paste multiple lines of text into :EDITOR , for example.

Once the network of the Charon-PAR/PA3 guest system has been configured configured, it may be preferable to connect to the emulated system from a
networked PC using any of the robust commercially-available terminal emulators.

Using Non-Graphical Telnet Client

In the absence of a graphical user environment, terminal emulators such as PuTTY and xhpterm cannot be used. In such cases, you can use the telnet
command on the Charon host or from a remote system to access the serial console port of the emulated PA3 system.

The basic command syntax is as follows:
$ tel net <charon-host> <consol e-tcp-port>
Parameters:

® charon-host: IP address or hostname of the Charon-PAR host system on which the emulator runs
® console-tcp-port: The TCP port configured for the serial console port in the configuration file of the emulated PA3 system

Please note: Line-editing is very limited. To delete a character on the command-line, use CTRL+BACKSPACE. Note that the deleted character will still
be visible until it is overwritten. Block-mode applications are not supported.
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Using PUTTY

The PUTTY terminal emulator is the preferred method to use as the Charon-PAR/PA3 console. It does not, however, support the terminal escape
sequences used by the legacy hardware, so any inverse or highlighted text codes will be ignored, and block mode applications cannot be run. Using
PuTTY in telnet mode (as supplied) allows use of the Break key. PuTTY supports copy and paste. To copy text to the clipboard, just select it with the left
mouse button (this automatically copies the selection to the clipboard). To paste the clipboard into a PUuTTY window, use Shift-Ins . Unfortunately, PuTTY
cannot be used to reliably paste large blocks of text (even with MPE type-ahead enabled), as data overruns can easily occur.

By default, the emulator configuration is set up to start PUTTY on the console port with a command similar to the following example:
serial . uart0. devi ce. command="putty -1 oad PAR-Tel net" (default port 30000).

To start an terminal emulator manually, perform the following steps:

Step Command / Action

1 Make sure the preconfigured PuTTY profiles are in the (see Post-Installation Tasks in Charon-PAR Software Installation)
directory .putty/sessions or . confi g/ putty/ sessions in
your home directory.

2  Start PuTTY from the command-line. $ putty -1oad PAR-Tel net
3 Should you get an error that a font was not found, change the Start PUTTY from the command-line.
font.
$ putty

® Select and load the required profile.
® Select Fonts on the left and select a monospace font.
® Select Session on the left and save the profile.

4  To connect from a remote host, change localhost in the Start PuTTY from the command-line.

template to the correct hostname or IP address.
$ putty

® Select and load the required profile.
® Change the hostname to the one of the Charon-PAR host as required.
® Connect to the remote Charon-PAR system.
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The image below shows a PuTTY terminal window connected to the guest MPE/iX system console:

localhost - PuTTY x

OH LDEY #10.

Please note: Line-editing is very limited. To delete a character on the command-line, use BACKSPACE. Note that the deleted character will still be visible
until it is overwritten. Block-mode applications are not supported.
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Using xhpterm

The xhpterm terminal emulation (an X Windows version of freevt3k ) does not support many terminal escape sequences used by historic PA-RISC
hardware for MPE/iX, but it can be used to run block-mode applications. It must be used on a serial line set up for raw mode.

Sample command (run on Charon host): / opt / char on/ bi n/ xhpt erm - port 30002 -clean -font 10x20

The following image shows an xhpterm window connected to the second serial line of an emulated MPE/iX system (running NMMGR):

*HPTerm : {null) x
MMGR/3000 (B.07.06) #1 Open Confipuration/Directory File

Enter a file or directory name and press the corresponding function key .| G_N
Command :

Configuration file name CNMCONFIG.PUB.SYS
Backup confipuration file name  [By|g{B:T3]B G0 EERY £ 1
Metwork directory file name [NSDIR.NET.SYS 1

If a write access password has been assigned. you must
enter the password to modify the configuration file.

Mrite access password i
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Working without Block-Mode Enter key

If working without a block-mode Enter key, you can navigate using the function keys of your keyboard. They correspond to the selection fields at the
bottom of the screen.

For example, in the above window,

® F1 would correspond to Open Config,
® F8 would correspond to Exit Program.

Mapping the Block-Mode Enter key

The primary purpose for including this terminal emulator is to allow block-mode applications (like NMMGR ) to be run from the Linux desktop. xhpterm
uses the numeric keypad Enter key to simulate block-mode Enter. If your keyboard does not have a numeric key pad, the Enter key can be mapped to
another key or key combination using xmodmap on Linux.

Example mapping the numeric key pad Enter key to Right-Ctrl:
Step Command
1 Determine the key code of the Right-Ctrl key. $ xnodmap -pk | grep "Control _R'
You will receive an output similar to:
105 Oxffed (Control _R) 0x0000 (NoSynmbol) 55 Oxffed4 (Control _R)
2 Redefine the key code to the numeric keypad Enter key. = $ xnodmap -e "keycode 105 = KP_Enter"

3 If original key mapping is required, reverse step 2. $ xnodmap -e "keycode 105 = Control _R'

Using Different Fonts

The default command-line to start xhptermis: $ xhpterm -port 30000 -clean -font 10x20
If the 10x20 font is not found, you can try - f ont 6x13 instead.

Additional fonts (e.g. the 9x15 font) can be installed using the command
# yuminstall xorg-x11-fonts-msc

Please note: When using xhpterm , avoid resizing the window - it can result in input and output fields in block-mode programs being misaligned.
Changing the screen font will change the window size automatically, without causing this problem.

Accessing Emulated Charon-PAR/PA9 Systems via Terminal Emulation

Using Non-Graphical Telnet Client

In the absence of a graphical user environment, terminal emulators such as PuTTY and xhpterm cannot be used. In such cases, you can use the telnet
command on the Charon host or from a remote system (if the serial line configuration permits it) to access the serial console port of the emulated PA3
system.

The basic command syntax is as follows:
$ tel net <charon-host> <consol e-tcp-port>
Parameters:

® charon-host: IP address or hostname of the Charon-PAR host system on which the emulator runs
® console-tcp-port: The TCP port configured for the serial console port in the configuration file of the emulated PA3 system

Please note: To make character deletion via the BACKSPACE key work on the command-line of HP-UX, you may have to enter the command$ stty
erase <backspace-key> (and add it to your shell startup file, e.g., SHOME/.profile).

© Stromasys 1999-2022 67/186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

Using PUTTY

Stromasys provides preconfigured PuTTY profiles to access the serial console of an HP-UX system running on Charon-PAR. PuTTY does not support all
control characters used by HP-UX, but many utilities (e.g., SAM) will work with some restrictions.

By default, the emulator configuration is set up to start PUTTY on the console port with a command similar to the following example:
serial . uart0. devi ce. command="putty -1 oad PAR-Tel net-VT100".

To start an terminal emulator manually, perform the following steps:

Step Command / Action
1 Make sure the preconfigured PuTTY profiles are in the (see Charon-PAR Software Installation#PARSoftwarelnstallation-Post-
directory .putty/sessions or . confi g/ putty/ sessi ons InstallationTasks)

in your home directory.

2 | Start PUTTY from the command-line. $ putty -load PAR-Tel net-VT100
3 | Should you get an error that a font was not found, change
the font.
Start PUuTTY from the command-line.
$ putty
® Select and load the required profile.
® Select Fonts on the left and select a monospace font.
® Select Session on the left and save the profile.
4 | To connect from a remote host, change localhost in the Start PuTTY from the command-line.

template to the correct hostname or IP address.
$ putty
® Select and load the required profile.
® Change the hostname to the one of the Charon-PAR host as required.
® Connect to the remote Charon-PAR system.

Instead of PUTTY, you can also use the standard telnet command on your local or remote Linux system (t el net <char on- par - host > <port >).
However, Stromasys does not provide profiles for this. To make character deletion via the BACKSPACE key work on the command-line of HP-UX, you
may have to use the command $ stty erase <backspace-key>.
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Additional configuration steps to improve the behavior of the terminal emulation:

Step Command
To enable better line drawing with the VT100 setting do the following on system where PuTTY runs
PuTTY versions before 0.71

Temporary set locale to C before starting $ export LC _ALL=C
PuTTY if you use a different locale.

Then start PuTTY.

This setting will enable proper line-drawing.
PuTTY versions starting with 0.71

Use the new UTF8linedraw parameter in the Either add the line UTF8linedraw=1 to your session configuration file

PuTTY configuration.
or

Start PUTTY from the command-line, load the PAR-Telnet-VT100 session, enable VT100 line
drawing for UTF-8 (the last parameter in Window > Translation), and save the session.

On the HP-UX guest system
Set the terminal type to vt100 after logging in $ TERMEvt 100

to the system (this can be added to the login
profile, if required). $ export TERM

This will configure a terminal type known to HP-UX. Without a known terminal type many screen-
based applications (e.g., editor, SAM) will not work.

Additional information: Cannot get correct line drawing on Linux/UNIX with Putty.
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Other Terminal Emulation Considerations

Accessing the Emulated System Console from a Remote System

Please note:

® The serial line port configuration must allow the remote connection.
® intermediate firewalls must allow the ports used.
® There can be only one connection to an emulated serial line at one time.

The following two options provide two examples of how to connect to the console of an emulated system from a remote system.

Option 1: using PUuTTY installed on the remote system

If PUTTY is installed on the remote system, you can use the session profiles provided by Charon-PAR (copy them from the emulator host) to connect to
the emulated system:

Start PUTTY.
Load the correct session profile (see sections above).

Change | ocal host to the name or IP-address of the emulator host.
Start the session.

Option 2: use the telnet program on the remote system

Run the following program from the command-line:
$ tel net <enul ator-host> <serial-I|ine-port>
emul at or - host is the name or IP-address of the Linux emulator host.
serial -1ine-port isthe port of the emulated serial line using the telnet protocol (default 30000).

To exit the session, use the telnet escape key sequence CTRL+} and type qui t .

Tunneling a Terminal Emulation through an SSH Tunnel

Even though a plain telnet connection can be used to connect to the emulated system's console, this plaintext connection may create security problems.
As an alternative, you can tunnel a terminal emulation through an SSH tunnel provided X11 is active on the emulator host and the remote system.

Please note: Any intermediate firewall must permit the port used for SSH (default 22).

Use the following steps to start a PuTTY session across an SSH tunnel:

Step Command

1 Connect to the emulator host via SSH specifying that X11 should be $ ssh - X <user>@enul at or - host >
tunneled.

2 Enter the password of user to log into the emulator host system.

3 Start the terminal emulation program (e.g., PuTTY, assuming the $ putty -1oad PAR-Tel net-VT100

Charon-PAR session configurations have been installed for the user).
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Guest tem Autoboot

In many cases it is desirable to automatically start the guest OS when the emulator is started. This section will show the required steps in the following
sections:

B Autoboot for Charon-PAR/PA9 Systems
B Setting Autoboot on the Console
B Setting Autoboot from HP-UX
B Autoboot for Charon-PAR/PA3 Systems
B Applying an Autoboot File to the System
B Enabling Autoboot on the PDC Console

Please note: Charon-PAR can also be configured to start automatically as a daemon when the host system boots and to be stopped when the host
system is shut down. However, such a configuration requires that the user shut down the guest OS cleanly before the emulator is stopped. Failure to do
so can cause data corruption in the guest system. Contact your Stromasys representative for support if you require such a configuration.

Autoboot for Charon-PAR/PA9 Systems

By default, the newly installed guest HP-UX system is not booted automatically when the emulator starts. A Charon-PAR/PA9 system running HP-UX can
be configured for autoboot in two different ways:

® Configuration from the PDC console.
® Configuration from HP-UX.

Please note: Autoboot will be interrupted if a configuration change occurs which causes reduced performance to allow manual intervention. This can be

overridden by enabling autostart in addition to autoboot on the PDC console. However, this is not recommended as it is important to understand the
cause of the problem.

Setting Autoboot on the Console

To enable autoboot from the Charon-PAR/PA9 PDC console before system boot, perform the following steps:

Step Description / Command
1 Start the emulator. # [opt/charon/bin/charon-par -f </path-to/configuration-file>
2 Enter menu mode. At the prompt Main Menu: Enter command or menu > type menu.

This will display the available menu options.

3 Enter the configuration menu. Type COto enter the configuration menu.
This will display the available configuration options.

4 Activate autoboot. Type aut 0 boot on to enable autoboot (or use the abbreviation au bo on).
Autoboot is now enabled for the next boot.

5 Restart the emulator. Stop the emulator: enter the exit command at the pa9-64> or pa9-32> prompt and hit Enter.

Start the emulator again as shown in step 1.

To interrupt autoboot, press any key as soon as the system comes up. As there are only 5 seconds time to do this, this requires to have the PuTTY
console started automatically.

To disable autoboot, follow the steps above, but use the command aut o boot of f instead.
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The following image shows the configuration menu with autoboot set to on and the command to display the boot paths:

Setting Autoboot from HP-UX

Once the HP-UX system has booted, you can use the set boot command to enable or disable autoboot.

Syntax:
setboot -b on|off
Parameters:

® on enables autoboot
® off disables autoboot
® entering the command without parameters shows the current settings for autoboot and boot paths.

The following example shows the output of a set boot command without parameters:

# setboot
Primary bootpath : 0/0/1/0.0.0
Al ternate bootpath : 0/0/1/0.6.0

Aut oboot is ON (enabl ed)

Aut osearch is OFF (disabl ed)

After enabling autoboot, shut down the guest system and restart the emulator. The system will boot automatically.

To interrupt autoboot, press any key as soon as the system comes up. As there are only 5 seconds time to do this, this requires to have the PuTTY
console started automatically.
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Autoboot for Charon-PAR/PA3 Systems

Setting a Charon-PAR/PA3 system with MPE/iX to autoboot requires two separate steps:

® Applying an autoboot file to the guest operating system that enables automatic execution of the st art nor ecovery command.

® Enabling autoboot on the Charon-PAR/PA3 PDC console.

Applying an Autoboot File to the System

Enabling Autoboot normally involves first writing an SLT (System Load Tape) to tape, and then updating the system from tape. A Charon virtual tape can
be used for this purpose. These instructions describe how to enable autoboot using a virtual tape. Charon is supplied with a preformatted autoboot file

that contains "start norecovery". You can modify this file, or supply your own.

Follow the steps below to create and apply the SLT:

Step
1 Boot the system and log in as the Manager.

Then copy the supplied autoboot file, and load the virtual tape file on
LDev 7. LDev 7 is preconfigured in SYSGEN as device 0/0/1/0.6.0
(virtual tape MKAG00 using container Idev7.img in the example).

Wait for the message
"Vol (unl abell ed) nmounted on LDEV# 7"
to appear on the console, and continue.
2 Use sysgen to specify the new autoboot file and write the SLT.
The line with the ? is a prompt asking for the tape number and a

PIN. The PIN is represented in the sample here by the string XXX.
Use the number shown in place of the XXX.

3 Respond to the prompt.

4 Wait for the message
"**poot tape is successfully built**"
before you continue.

5 Exist sysgen, respond yes to the question if you really want to exit,
and then shut down the system.

6 Stop and restart the emulator.

7 Reboot the system from the virtual tape on LDev 7.

Then update the system with the files from the virtual tape.

8 The system will display the list of files that are updated. Wait for this
to finish.

© Stromasys 1999-2022

Commands
: HELLO MANAGER. SYS

: COPY AUTOBOOT. CHARON, AUTOBOOT. PUB
: DEVCTRL 7; LOAD=ONLI NE

: SYSGEN

sysgen> sysfile

sysfil e> aauto autoboot. pub. sys type=di sc

sysfile> hold

sysfile> exit

sysgen> tape

?19: 00/ #S2/ XXX/ LDEV# FOR " SYSGTAPE' ON TAPE (NuM ?

® Press CTRL-A. This will display an = character.

® Type REPLY XXX, 7 after the = character replacing XXX with the
number displayed in the prompt.

® Confirm with the Enter key.

sysgen> exit
(...)
Configuration changes are not kept yet!
Still want to exit (yes/no) ? yes
shut down system

To stop, type exit at the Charon-PAR pa3> console prompt. Then restart
the emulator.

® At the prompt Mai n Menu: Enter command or nenu
type boot alt (the default alternate boot path is LDev 7; if you
change it, boot using the device path of the tape).

® At the prompt Interact with IPL (Y or N)?
type Y.

® At the ISL prompt
type updat e confi g.
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9 Boot normally. This should now be possible without interacting with ® At the prompt Main Menu: Enter command or menu
IPL. type boot .
® Atthe promptinteract with IPL (Y or N)?
type N.

Please note: After this step, the virtual tape container (Idev7.img in the example) can be removed or archived. It is no longer needed.

The following image illustrates the boot alt and update config command sequence of step 7 above:

The following image illustrates a part of the system file application stage (step 8 above):
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Enabling Autoboot on the PDC Console

To enable autoboot from the Charon-PAR/PA3 PDC console before system boot, perform the following steps:

Step Description / Command

1 (Re)start the emulator (shut down the | # / opt/charon/bi n/ charon-par -f </path-to/configuration-file>
guest OS and emulator before, as

needed).

2 Enter menu mode. At the prompt Main Menu: Enter command or menu > type menu.
This will display the available menu options.

3 Enter the configuration menu. Type COto enter the configuration menu.
This will display the available configuration options.

4 Activate autoboot. Type aut 0 boot on to enable autoboot (or use the abbreviation au bo on).
Autoboot is now enabled for the next boot.

5 Restart the emulator. Stop the emulator: enter the exit command at the pa3> prompt and hit Enter.

Start the emulator again as shown in step 1.

To interrupt autoboot, press any key as soon as the system comes up. As there are only 5 seconds time to do this, this requires to have the PuTTY
console started automatically.

To disable autoboot, follow the steps above, but use the command aut o boot of f instead.
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Running C

Contents

B General Information

B Configuring a systemd Service
B |nstalling and Testing a Charon-PAR systemd Service
B Stopping and Disabling a systemd Service

General Information

Charon-PAR can be started as a service manually and automatically then the Charon host system boots. The service can be stopped manually or
automatically when the host system shuts down.

Please note: each instance of Charon-PAR must be started in a separate directory because certain files (SSTORAGE.DAT, NVOLATILE.DAT,
UA_SSTORAGE.DAT, and console.dat) will always be created in the current working directory of the emulator instance. Starting multiple emulator
instances in the same directory will lead to errors due to file locking problems.

Important points to note when when starting and stopping a Charon-PAR service:

® Only start Charon-PAR and the guest system automatically, if the guest system and guest system applications can be brought up in unattended
mode. Before setting up a service for automatic start, review your system to verify it is suitable for this type of configuration.

® Stopping a Charon-PAR service does not include a clean shut-down of the guest operating system. The guest operating system must be shut
down cleanly before the Charon-PAR service is stopped because stopping the service is the equivalent of pulling the power plug. Failing to shut
down the operating system cleanly can lead to data corruption, data loss, and even an unbootable guest system. Contact Stromasys or your
Stromasys VAR if you require additional information.

® Only activate Charon-PAR as a service during system boot once the correct functioning of all guest system services has been tested manually
and a procedure for a clean guest system shutdown has been tested and put in place.

® \When starting Charon-PAR as a service automatic boot of the guest operating system may also be required. Please refer to Guest System
Autoboot for more information.

® When starting Charon-PAR as a services, you have to manually start the terminal emulator to connect to the console serial port (e.g., PuTTY).

Configuring a systemd Service

The Charon-PAR installation kit contains a sample systemd service file. This file can be modified and installed as a systemd service.

Installing and Testing a Ch stemd Service

® Ensure that all paths in your Charon-PAR file are absolute paths.

Test your Charon-PAR configuration manually until satisfied that it is working correctly and your guest operating system services start as
expected.

Copy /opt/charon/bin/charon-par.service to a local file. For example: <guest-name>.service

Adapt the service file to contain the correct paths to the Charon-PAR executable (/opt/charon/bin/charon-par) and the Charon-PAR configuration
file. If you edit the file after it has been copied to the systemd directory, use syst entt| daenon-r el oad to activate the changes.

Copy the service file to /etc/systemd/system.

Test a manual start of the service:
# systentt| start <guest-nane>

® Check the status of the service:
# systenctl status <guest-nanme>

Shut down the guest operating system if running.

Test a manual stop of the service:
# systentt| stop <guest-nane>

® |f everything worked as expected, enable the service for automatic startup:
# systenttl enabl e <guest-nane>

Please note: The console log output of a service is redirected to journalctl.
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The following example shows the content of a service file, starting the service, and checking the status:

Sample service file

$ cat myguest.service

[Unit]

Descri pti on="Charon enul ator service"

Aft er =sysl og. t arget network. servi ce aksushd. service
Want s=aksushbd. servi ce

[ Servi ce]

Type=f or ki ng

Cont r ol Group=cpu: /

Wor ki ngDi rect ory=/ opt/charon/| og

PI DFi | e=/ var/run/ myguest . pid

ExecStart =/ opt/charon/ bi n/ charon-par -f /Stromasys/ Charon-PAR nyguest/ myguest.cfg --daenon --pidfile /var/run
/ myguest . pi d

[Install]
Want edBy=nul ti - user. t ar get

Starting the service

# systenctl start nyguest

Service status
$ systenct!| status myguest

nmyguest. service - "Charon enul ator service"
Loaded: | oaded (/etc/systend/systen nyguest.service; disabled; vendor preset: d>
Active: active (running) since Fri 2020-03-20 12:03:09 CET; 17s ago
Process: 514524 ExecStart=/opt/charon/bin/charon-par -f /Stromasys/ Charon-PAR nyguest/>
Main PID: 514528 (charon-par)
Tasks: 78 (limt: 76997)
Menory: 4.2G
CPU: 1.612s
CGroup: /system slicel/ nmyguest.service
514528 /opt/charon/ bi n/ charon-par -f /Stromasys/ Charon- PAR/ nyguest/ nyguest.cfg

<lines removed>

Stopping and Disabling a systemd Service

To stop and disable the Charon-PAR systemd service perform the following steps:

Shut down the guest operating system if running.

Stop the service:
# systenctt!l stop <guest-nanme>

® Disable the service:
# systentt!| disable <guest-nanme>
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Adding Additional Disks

Adding disk space to the Charon-PAR emulated guest systems systems is a process consisting of several steps:

® Build disk container files in the Linux host file system.
Link these disk container files with the corresponding emulator configuration paths in the Charon configuration file.
Enable the disk for use by the guest operating system.
For Charon-PAR/PA3:
® Define virtual disk devices using SYSGEN on MPE/iX.
® Create the virtual volume using VOLUTIL on MPE/iX.

There is no direct correspondence between the number of virtual disks that are added to the emulated system and the number of Linux disks on which
they reside. The storage on the host system just must provide enough capacity to store the disk containers used as virtual disks by the emulated system.

The sections below describe the process in more detail.

B Creating Disk Container Files
®  Adding a Virtual Disk to the Configuration File
B Start Using the Disk in the Guest OS
B Enable a Disk for Use by HP-UX
B HP-UX Device Nodes
B Creating and Mounting a Filesystem on the new Disk
B Enable a Disk for Use by MPE/iX
B Adding the Device via Sysgen
B Creating an MPE Volume

Creating Disk Container Files

The disk container files are created using the dd command. This command takes an input file name, an output file name, a block size, and a count as
parameters. When instructed to read from /dev/zero , the command creates the output file and fills it with (block-size * count) zero bytes. Each file may
be built as large as needed.

Please note: The maximum disk size supported by MPE/iX is 512GB. The maximum size for HP-UX is 2TB.

Use the following steps to create a new disk container file:

Step Command
1 Change to the directory where you store your virtual disks. Example:
# cd /data/ Stromasys/ host 1/ Dat a/ Di sk/
2 Create an empty disk container. Note that the actual size of the Example virtual disk creation (size 20GB):

disk will depend on the requirements of your emulated system.
# dd if=/dev/zero of =nydi sknane. dsk bs=1G count =20

Adding a Virtual Disk to the Configuration File

The new virtual disk must be added to the configuration file of the Charon-PAR instance. This requires two commands:

Step Configuration file entry
1 Load the SCSI device. | oad DKXnnn
2 Link device with disk container file. DKXnnn. i mage="/pat h/t o/ di sk-contai ner-file"

The device name DKXnnn encodes the device type and the device path of the emulated SCSI device presented to the guest operating system:
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A disk device name has the following components:

® Value DK at the beginning of the device name: specifies that device type is disk.

® X: value consists of an uppercase letter encoding the device path. Please refer to Emulated Model Hardware Configuration Details and the
relevant configuration file templates for system specific device path information.
Example (rp4000):
A = device path 0/0/1/0
B = device path 0/0/1/1
C = device path 0/0/2/0
D = device path 0/0/2/1

® nnn: value encodes the SCSI device connected to the SCSI controller.
Formula: (SCSI target ID*100)+LUN

The following example adds a SCSI disk with device path 0/0/1/0.0.0 to the configuration:

| oad DKAO

DKAO. i mage="1 dev1. dsk"

Start Using the Disk in the Guest OS

Before the disk can be used by guest operating system applications, there are some required steps that need to be performed on the guest OS. The
following examples are only used for illustrative purposes. They are intended to provide a general impression of the necessary actions.

Enable a Disk for Use by HP-UX

After booting the emulated system with the new disk added to the configuration file, check if HP-UX did recognize it:

Command Example
To list all known disks on the system, enter the following The disk with device path 0/0/1/0.2.0 (DKA200) is the new disk:
command:

# ioscan -C disk

HP-UX Device Nodes

During HP-UX boot-up, /sbin/insf is executed to create the character and block device special /dev files that allow communication with the disk. HP-UX
uses the following device file naming system. For each disk device, the following special files are created:

® Block device file:
/ dev/ dsk/ c<nunber - of - car d>t <SCSI - t ar get - | D>d<devi ce- LUN>

® Character device file:
/ dev/ rdsk/ c<nunber - of - car d>t <SCSI - t ar get - | D>d<devi ce- LUN>

Where card is the (SCSI) controller number, target is the SCSI ID number, and device is the logical unit number, or LUN. The LUN is 0 for the majority of
devices. An example for a disk at controller 0, target 2, LUN O, is /dev/dsk/c0t2d0.

A disk is usually divided into file systems, areas that can hold files, or raw data areas such as swap. File systems are created in disk partitions or logical
volumes. To view the size of the drive to be configured use the command, diskinfo.
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Example:

# di skinfo /dev/rdsk/cOt2d0
SCSI describe of /dev/rdsk/cOt2dO:
vendor: EMJLATOR
product id: HD I MAGE
type: direct access
size: 2097152 Kbytes

bytes per sector: 512

Creating and Mounting a Filesystem on the new Disk

On HP-UX disks are typically used as part of LVM volume groups. Alternatively, a disk can be formatted using the traditional HFS filesystem. LVM logical
volumes can be used with HFS or JFS filesystems. JFS is HP's version of the Veritas journaling filesystem. Below, two samples show the two different
approaches.

Please refer to your system's documentation and the man-pages for detailed information about the commands used in the examples.
HFS filesystem on standalone disk

The following example, which shows how to create a filesystem and mount the disk, will use HFS on a standalone disk:

Step Command
1 Create a filesystem on the new disk. Example to create a hfs filesystem on DKA200:
Please note: LVM is now the preferred method to use disks on HP-UX. This
example uses a traditional filesystem for simplicity. # newfs -F hfs /dev/rdsk/cOt2d0
2 Mount the disk to a mount point (create mount point first if it does not exist Example to mount DKA200 on /mnt:
yet).

# mount /dev/dsk/cOt2d0 / mt

LVM volume group with JFS file system

Step Command
1 Create a physical (non-bootable) volume. # pvcreate -f /dev/rdsk/cOt0dO
2 Create the volume group file structure. Example to create structure for volume group 1:

# nkdir /dev/vgOl
# nmknod /dev/vg01l/ group ¢ 64 0x010000

0xNNO00O is the minor device number.
To identify all minor device numbers already used, run the command
# |l /dev/*/group

3 Create volume group. Example to create volume group 1 with physical volume created above:
# vgcreate vgOl /dev/ dsk/ cOt 0dO

4 Create logical volume. Example to create a logical volume named myname of size-MB megabytes:
# lvcreate -L size-MB -n mynanme vgOl

5 Create filesystem on logical volume. Example to create a JFS (vxfs) filesystem on logical volume myname:
# newfs -F vxfs /dev/vg0l/rnynane

6 Mount filesystem to a mount point (create mount Example to mount the new filesystem on /mnt:

point first if it does not exist yet).
# mount -F vxfs /dev/vg0l/ nynanme /mt
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Enable a Disk for Use by MPE/iX

After booting the emulated system with the new disk added to the configuration file, it needs to be enabled for use by the operating system as described
below.

Adding the Device via Sysgen

After booting the MPE/iX guest system in the emulator, add the device using SYSGEN; specify ID=ST19171N and the path that you specified in the
configuration file load command in the previous step. For example:

PATH=0/ 0/ 1/ 0. 1. 0 for LDEV 2 (specified by "load DKA100" in pa3.cfg )
PATH=0/ 0/ 1/ 0. 2. 0 for LDEV 3 (specified by "load DKA200" in pa3.cfg ), etc.

This example shows one way to add LDEV 2:

Step Commands
1 | Log in to Manager.sys. : HELLO MANAGER. SYS
2 | Start sysgen. 1 SYSGEN

3 Enter the following commands. sysgen> io
io> adev 2 id=ST19171N pat h=0/0/1/0.1.0
io> hold
io> exit
sysgen> keep
keeping to group CONFI G SYS
Purge ol d configuration (yes/no)? yes

sysgen>
4 | Exit sysgen. sysgen> exit
5 | Activate the configuration. : DO ONOW

When using the SYSGEN adev command, depending on the path chosen and your current configuration, you may first need to create parent controller
entries using the SYSGEN apath command. Each disk device is created beneath PCI_DEVICE , A5150A , and PSEUDO path entries as shown in the
following example:

apat h i d=PCl _DEVI CE pat h=0/ 0/ <devi ce>
apat h i d=A5150A pat h=0/ 0/ <devi ce>/ <f uncti on>
apat h i d=PSEUDO pat h=0/ 0/ <devi ce>/ <f uncti on>. <t ar get >

adev <l dev nunber> i d=ST19171N pat h=0/ 0/ <devi ce>/ <functi on>. <t ar get >. <l un>

You do not need to indicate to SYSGEN how large a disk is. Use the ST19171N device ID whatever size your disk image is; MPE will automatically detect
(and use) the size of the physical disk image file.
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Creating an MPE Volume

The final stage involves creating the MPE volume (and, if needed, volume set) and initializing the disk. When assigning new volume names, using one of
these conventions is recommended:

® Name each volume, starting with the master, as MEMBERX , where ' x ' starts at' 1 ' for the master volume and is incremented for each
additional volume in the set.

® Name each volume MEMBERXxxx , where ' xxx ' is the LDev number of the disk

The command :VOLUTIL should be used to create and initialize new volumes, and also (if needed) new volume sets, as shown in the following example.
You will need to be logged in as MANAGER.SYS .

The following example shows how to add a new LDev 2 named MEMBER?2 to the System Volume Set:
Step Command
1 Start volutil. 1 VOLUTI L

2 At the voltutil prompt add the new disk as a volume to volutil: newol MPEXL_SYSTEM VOLUME_SET: MEMBER2 2 100 100
the system volume set.

3 Exit volutil. volutil: exit

The following example shows how to create a new volume set with LDev 2 as the master:

Step Command
1 Start volutil. : VOLUTI L
2 At the voltutil prompt create a new volume set with the vol util: newset USERSET MASTER 2 100 100

new disk as the master volume.

3 Exit volutil. volutil: exit

To display the status of the volumes, use the dstat command as shown below:
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Physical and Virtual Tape Access

Adding tape devices to the systems emulated by Charon-PAR is a process consisting of several steps:

® Link the tape container files and/or physical tape devices with the corresponding configuration paths in the Charon configuration file and load the
devices.

® Enable the tape for use by the guest operating system.
The storage on the host system must provide enough capacity to store the tape containers used as virtual tapes by the emulated system.

The sections below describe the process in more detail.

®  Adding Tape Devices to the Configuration File
B Using Tapes on MPE/iX Guest Systems
B Displaying Tape Characteristics on MPE/iX Systems
® Using :DEVCTRL to Load and Eject a Tape on MPE/iX Systems
B Reading and Writing Tapes in MPE/iX
B Using Tapes on HP-UX Guest Systems
B Displaying the Tape Configuration in HP-UX
® | oading and Ejecting the Virtual Tape in HP-UX
B Using the autoload Configuration Option
B Using Manual Tape Loading from the PA9 Console
B Reading and Writing Tapes in HP-UX
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Adding Tape Devices to the Configuration File

The new emulated tape device must be added to the configuration file of the Charon-PAR instance. This requires two commands:

Step Configuration file entry
1 Load the SCSI device. | oad MKXnnn
2 Link the device with tape container file MKXnnn. i mage="/pat h/to/ t ape-contai ner-file"
The path can point to an existing tape container file, but this is not mandatory. The emulator can
or create the container file if required.
physical tape device MKXnnn. i mage="/dev/ st N'
You can identify the Linux tape device name using the command dnesg | grep -i tape.

N stands for the device number, e.g., /dev/st0.

3 Enable loading the virtual tape MKXnnn. aut ol oad=yes
automatically (for virtual tapes based on
container file). Please note:

® Multi-volume backup software may not work correctly when autoload is enabled. If a new tape
is requested by the software, it may not wait for a new tape to load but overwrite the existing
file. If data is must be written to several tapes, this needs to be implemented manually, e.g.,
by a customized script.

® Without autoload enabled, MPE/iX can load a tape using the DEVCTRL command. There is
no such option for HP-UX guest systems. The autoload command can help to overcome this
deficiency. Please note the note above!

The parameter MKXnnn encodes the device type and the device path of the emulated SCSI device presented to the guest operating system:
A tape device name has the following components:

® Value MK at the beginning of the device name: specifies that device type is tape.

® X: value consists of an uppercase letter encoding the device path. Please refer to Emulated Model Hardware Configuration Details for system
specific device path information.
Example (rp4000):
A = device path 0/0/1/0
B = device path 0/0/1/1
C = device path 0/0/2/0
D = device path 0/0/2/1

® nnn: value encodes the SCSI device connected to the SCSI controller.
Formula: (SCSI target ID*100)+LUN
The LUN is always O for tape devices.

The following example adds a SCSI tape device with device path 0/0/1/0.6.0 (controller A, SCSI target ID 6, LUN 0) to the configuration:

| oad MKA600

MKA600. i mage="1 dev7. i ng"
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Using Tapes on MPE/iX Guest Systems

Displaying Tape Characteristics on MPE/iX Systems

You can use the SYSGEN > |O to display tape characteristics as shown in the following example for LDev 7:

Using :DEVCTRL to Load and Eject a Tape on MPE/iX Systems

:DEVCTRL is an script that allows several aspects of physical tape devices to be controlled: in-drive data compression, tape loading, and automatic tape
eject. This script is also used with Charon-PAR to load virtual tape image files. When :DEVCTRL is used to load a virtual tape file, it causes Charon-PAR
to create (if necessary) and open the virtual tape file configured in the Charon-PAR configuration file.

The :DEVCTRL syntax is show below:

DEVCTRL [ DEV=] LDev [ COVPRESSI ON= ENABLE | DI SABLE | NOCHANGE |
[ EJECT= ENABLE | DI SABLE | NOCHANGE]
[LOAD= ONLINE | OFFLINE | NOCHANGE]

For example, to load an emulated type device on LDev 7, use the following command:

:DEVCTRL 7; LOAD=ONLI NE

Reading and Writing Tapes in MPE/iX

To read and write tapes under MPE/iX, the :STORE and :RESTORE commands are used. Please contact your Stromasys representative or partner if you
need support with data backup and restore under MPE/iX.
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Using Tapes on HP-UX Guest Systems

Displaying the Tape Configuration in HP-UX

After booting HP-UX with the virtual tape device configuration, you can use the command i oscan - C tape -fun to verify if the device was found and
the driver was loaded. The following image shows an example:

The example shows two type devices and their associated special devices.

The | ssf command can be used to verify that the special files point to the correct device paths, SCSI target ID and LUN.

# | ssf /dev/rnt/0Om

stape card instance 0 SCSI target 5 SCSI LUN O até& best density
avail able at address 0/0/1/0.5.0 /dev/rnt/0Om

Loading and Ejecting the Virtual Tape in HP-UX

Using the autoload Configuration Option

If autoload has been enabled in the configuration, the virtual tape is "loaded" and the container file created, if required, when the tape device is accessed.

Please note: Multi-volume backup software may not work correctly when autoload is enabled. If a new tape is requested by the software, it will not wait
for a new tape to load but overwrite the existing file. If data is to be written to several tapes, this needs to be implemented manually (e.g., by a customized
script).

For example, the following command will cause the container file for device /dev/irmt/Omnb (default tape device) to be created and opened:
# mt status
Drive: HP C1537A
For mat :
Status: [41114701] BOT online conpression i medi at e-report-node
File: O
Bl ock: O
The tape can be "ejected" by setting it to offline (device-name is the full path to the special file):

# m -f <device-name> of fl

After the offline command, the container file can be removed (i.e., the tape can be archived).
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To simulate the "swapping" of tapes, use the sequence:

® Release a loaded tape so its container file can be moved away: nt -f <devi cenanme> of f|
® Write to the tape as required (this will create a new container file, if needed).
® Release the loaded tape so its container file can be moved away: nt -f <devi cename> of f |

Using Manual Tape Loading from the PA9 Console

In some cases it may be useful to load/unload tapes manually from the pa9-64 or pa9-32 console instead of using autoload. This is achieved by the
following command (using PA9-64 as an example):

Load a tape:

pa9- 64> MKXnnn. | oad
Unload a tape:

pa9- 64> MKXnnn. unl oad

Where MKXnnn stands for the virtual tape configuration name, for example, MKA500.
If no tape is "loaded" in the virtual tape device, the command
nt -f <device-nane> status

will show a status of 0.

Reading and Writing Tapes in HP-UX

There are several commands that can be used to write data to / read data from the virtual tapes, for example,

tar
fbackup/frecover
dump/restore
vxdump/vxrestore

Please refer to your HP-UX documentation for details about the usage of these utilities.
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Adding Generic SCSI Devices

When adding MKXnnn and DKXnnn SCSI devices to the configuration of the emulated system, Charon-PAR uses the Linux SCSI disk and tape
interface. The emulator provides an emulated disk or tape device to the guest system and translates between this emulated device and the Linux device
interface.

On the other hand, when adding a generic SCSI device (GKXnnn) to the configuration of the emulated system, Charon-PAR passes the SCSI
commands of the guest system through to the generic Linux SCSI device (/dev/sgX). The guest system communicates directly with the device. This may
be helpful if the device used is not a standard disk or tape device.

Please note:

® Only a disk or tape generic SCSI device can be used in the Charon-PAR configuration.

® |t is not certain that a generic SCSI device will work together with the guest operating system. This depends on the compatibility of the guest
system SCSI| commands and the capabilities of the device.

In contrast to MK and DK devices, the generic device configuration uses devnane instead of i nage to specify the linked Linux device.
The following example adds SCSI generic device /dev/sg0 with device path 0/0/2/0.6.0 (controller C, SCSI target ID 6, LUN 0) to the configuration:
| oad GKC600

GKC600. devnane="/ dev/ sg0"
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HP-UX Graphical Connection via X-Server

This section describes two methods to run graphical applications on the HP-UX guest system by using an X-Server installed on the emulator host system
or a remote system:

® Xsession started via ssh
® Xsession started via XCMCP

The following points are discussed in more detail:

B X-Servers
B Running an X-Session via SSH on Linux
B Using XDMCP
®  Enabling XDMCP
®  Font Considerations
B Configuring HP-UX as a Fontserver
B Copying Missing Fonts to a Linux X-Server
B Connect to HP-UX from Linux
B Connect to HP-UX from Windows

rvers

To apply the two methods described, the remote system needs to run an X-Server. For the examples in this section two free applications are used:

® Linux: Xephyr, a nested X-Server able to run on an existing graphical desktop.
® Microsoft Windows: Xming.

There are several other free and commercial X-Servers. To describe all of them is outside the scope of this document.

Install Xephyr on Linux

Xephyr is available in the standard repositories of the supported Linux distributions. If it has not already been installed, install it using the following
command on an RPM-based system:

# yuminstall xorg-x11-server-Xephyr

Install Xming on Microsoft Windows

There are several commercial products. However, there are also free X-server packages, for example the X-server integrated in Cygwin, VcXsrv, or
Xming. The following examples use Xming.

The installer for Xming and more product information are available on http://www.straightrunning.com/XmingNotes/.
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Running an X-Session via SSH on Linux

Please note: any firewall between the HP-UX and the X-Server system must allow the SSH connection between the two systems.
Advantages compared to using XDMCP:

® encrypted communication between the guest HP-UX system and the X-Server,
® no font problems.

Disadvantages compared to using XDMCP:

® more complicated handling,
® does not use the general CDE login mechanism.

Perform the following steps to start an Xsession via SSH.

Step Command
1 Start Xephyr. $ Xephyr :20 -ac -screen 950x540
Parameters:

® :20 - the DISPLAY variable is set to :20
-ac - no access control to the X-Server
® _screen - the dimensions of the X-display (example only)

For more information refer to the man-pages of your Linux system.

2 Start an xterm inside Xephyr and create a SSH $ xterm-display :20 \

connection to HP-UX. -e ssh -Yf <user @p-ux-ip-address> /usr/dt/bin/ Xsession
3 Wait for the password prompt inside the xterm

window and enter the password for the HP-UX

user.

4 An X-Session for the user will open in the Xephyr
window.

© Stromasys 1999-2022 91/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

Using XDMCP

Before using the X-server, XDMCP must be enabled on the guest system. XDMCP allows the HP-UX dtlogin screen to be displayed on remote X-Servers
upon request of the X-Server.

Please note: Any intermediate firewall must allow access to UDP port 177 on HP-UX, and to TCP ports 6000~60xx from the remote host to your PC
(depending on the X-Server settings).

Enabling XDMCP

Perform the following steps to enable XDMCP on HP-UX:

Step Description

1 Create a system-specific copy of the # cp /usr/dt/config/ Xconfig /etc/dt/config/Xconfig
Xconfig file

2 Enable XDMCP. Edit the file:

# vi /etc/dt/config/ Xconfig

Locate the following line and insert a comment character, '#', at the beginning of the line.
Dt | ogi n.requestPort: O

Save the file.

3 Restart the X-server. # /sbin/init.d/dtlogin.rc stop
# /sbin/init.d/dtlogin.rc start

(If there is no dtlogin.rc file in /sbin/init.d, you first have to run
/usr/dt/bin/dtconfig -e)
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Font Considerations

Often, the system running the X-Server does not have all the necessary fonts to run HP-UX X-applications. In such cases, the graphical applications will
not start. You can check if this is the case by monitoring the log file /usr/dt/Xerrors on the HP-UX guest system.

If fonts are missing, there are two ways to overcome the problem:

® Configure and activate the fontserver on HP-UX and include it in the fontpath on the system running the X-Server. This is the preferred solution.
® Copy the missing fonts to the system running the X-Server and include them in the local fontpath.

Configuring HP-UX as a Fontserver

To configure and activate the fontserver on HP-UX, perform the following steps:

Step Command
1 Include the CDE fonts in the Use a text editor to open the file
fontserver's catalog.
/etc/ X11/fs/config
If not already there, append
,lusr/dt/config/xfonts/C
to the end of the line beginning with
cat al ogue =
2 Enable the automatic start of the Use a text editor to open the file
fontserver at boot.
letc/rc.config.d/xfs
If not already set, set the following variable to 1:
RUN_X_FONT_SERVER=1
3 (Re)start the fontserver. # /sbin/init.d/ xfs stop
# /sbin/init.d/ xfs start
4 Test if the fontserver responds to Enter the following command on the system running the X-Server:
arenies. $ fslsfonts -server <font-server-ip>:7000 -fn '-dt*' | head
This should produce output similar to the following:

-dt-application-bol d-i-normal - sans-10- 100- 75- 75- p- 60- hp-r onan8
-dt-application-bol d-i-normal -sans-10- 100- 75- 75- p- 60- i s08859- 1

Please note: By default, the fontserver runs on port 7000. This port must be allowed through any intermediate firewalls.

Once the fontserver responds to queries, it should be possible to add it to the fontpath of the X-Server (see below in the operating system specific
sections).
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Copying Missing Fonts to a Linux X-Server

Please note: This should only be attempted, if the use of a fontserver is not possible for some reason.

To add HP-UX fonts to the Linux system running the X-Server perform the following steps:

Step Command
1 Create a directory to store the additional fonts. For example:
# nkdir /usr/share/fonts/fontsl
# mkdir /usr/share/fonts/fonts2
2 Copy the missing fonts from the HP-UX guest to the Example using the most likely missing fonts:
new directory.
# cd /usr/share/fonts/fontsl
# scp <hp-ux-ip>:/usr/lib/X11/fonts/hp_roman8/ 75dpi/*
# cd /usr/share/fonts/fonts2
# scp <hp-ux-ip>:/usr/dt/config/xfonts/C*
3 Create an updated fonts.dir file. For each newly created fonts directory execute the following command:
# cd <directory containing the fonts>

# nkfontdir

4 Check if fontpath can be added to X-Server. Assuming you run a graphical user session on Linux, use the following command to add
a new font directory to your server (until next restart):

# xset fp+ <directory containing the fonts>
To display the fontpath of the currently used X-Server, use the following command:
# xset q
5 Refresh the font cache. Run the following command to refresh the font cache:
# fc-cache -fv

6 Verify whether your X-Server finds the fonts. Assuming you run a graphical user session on Linux, use the following command to
query the X-Server for known fonts (using HP-UX fontnames as an example):

# xlsfonts -fn '-dt*" | head
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Connect to HP-UX from Linux

This section shows how to use Xephyr to connect to a HP-UX guest system using XDMCP.

Perform the following steps to start an Xsession via XDMCP.

Step Command
1 Start Xephyr. Use local font directories:

$ Xephyr :20 -ac -screen 950x540 -query <hp-ux-guest-ip>\
-fp <newfont-directoryl> <newfont-directory2>,...

Use fontserver:

$ Xephyr :20 -ac -screen 950x540 -query <hp-ux-guest-ip>\
-fp tcp/ <hp-ux-guest-ip>:7000/all

Parameters:

:20 - the DISPLAY variable is set to :20
-ac - no access control to the X-Server

-query - requests an XDMCP session from the HP-UX guest

[ ]

[ ]

® _screen - the dimensions of the X-display (example only)

[ )

® fp - add the local fontpath for the required fonts or a fontserver

For more information refer to the man-pages of your Linux system.

2 A CDE login window will appear in the Repi i 35144 41 e i s i
Xephyr window.

Cpmramon Ganbeop Drevrmnmany

© Stromasys 1999-2022 95/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

Connect to HP-UX from Windows

This section shows how to use Xming to connect to a HP-UX guest system using XDMCP.

Step Description
1 | Start XLaunch from the Xming section in the Start | Xming =
menu. _ _
Make sure that Xming is not already running before ‘}é Uninstall Xming
you start K #Launch

|| Xming on the Web

0}( Aming

Fi

2 | e gelect the option One Window. This is one of |3 Display pettings

the options supporting XDMCP. silack diagln i
® Press Next to continue Cheese harw Ximing displays programs.

Fusreen
One vendow
ethingl Etehar
Hest> | [ cocl | [ Hen |
3 . ~ BE
Select XDMCP for the session. Sessian type =X
¢ Press Next to continue. uxm:w;ﬂmmammswmmm. K
Sart o chent

This well just start Xming. You wil be sble to start local dents Later.

Sharta program

This vl start & bocal o remote program which will connect to Xming. You wil be sble o
start lozal chente lnber boo. Famote rograms are starbed using PuTTY /S5H,

& Opeen session via XDMOP

Thits well skart & remofe XDMOP session. Emmghmldmlshhuuhﬂlrd.hmbm
B nak svalable with the Tltipls ks mide

[ <o [ vext> ][ comd | [ nee |
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4 ® Enter the IP address or hostname of the virtual

HP-UX system. Configure o remate XIHICP connection z :
X Enter o seanch for & host with a dsplay manager configuned to allow & resobe X
® Press Next to continue. sesson, 4
@) Connect to host 182068, 283
[ Uise ineirect newmect
17 Saarch for hoste (Broadcast)

Some XDMCF servers must be configured &o aliow remote connections. Flease chedk the
docurnentabion about configuring XDMCP servers.

[ <k || Mest> || coced | [ beo |

5  Finish the setup by continuing through the remainder of the sections (for this example all the defaults were accepted) and press Finish on the last
configuration screen of XLaunch.

6 | The HP-UX graphical login screen is displayed and
after logging in, you will see the graphical desktop.
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Ethernet Configuration Notes

Contents

B General Information

Basic Configuration Components
®  Ethernet Interface Names
®  Minimal Configuration Parameters
B Basic Configuration Example

Adding Additional Emulated Network Cards

Supplemental Information: Virtual Bridge and TAP Interfaces
B Basic Bridge Configuration Using ip Commands
B Basic Bridge Configuration Using nmcli
®  Basic Emulator Configuration Using a TAP Interface
B |inux Firewalls and Virtual Bridges

General Information

This section provides information on basic aspects of configuring an Ethernet interface for the emulator. For details on the configuration parameters used
and for additional parameters, please refer to the Configuration File Reference.

The emulated Ethernet interfaces of Charon-PAR can be linked either to a

® physical host interface, or
® to a TAP interface on the host.

Notes for TAP interfaces:

A TAP interface can either be created by the user or will be created automatically by the emulator if it does not already exist.

For automatically created TAP interfaces, the user can specify a name or let the emulator select a name.

A automatically created TAP interface is not automatically added to a bridge, this must be configured via the initialize_command.
An automatically created TAP interface is deleted automatically upon emulator stop.

By default, emulated models have one Ethernet device. Depending on the model, more Ethernet devices can be added.
The emulated network devices

® DE 500 PCI based cards (for 64-bit systems), and
® | ASI-82596 cards (for the 32-bit system)

do not support Jumbo frames. For physical interfaces, this feature must be disabled in the emulator configuration (together with any other offloading
parameters) using the initialize_command parameter.

Basic Configuration Components

Ethernet Interface Names

Names on 64-bit systems:

The name of the Ethernet interface in the emulator configuration file has the format EWXN with the following definitions:

® X - an uppercase letter starting with A for the first interface and then continues with B, C, etc. for additional interfaces. The possible number of
network cards depends on the features of the original physical system. The absolute maximum number is 16.

® N - the device number of the card starting with 0 for each value of x.
Names on 32-bit systems:

The currently supported 32-bit system supports only one Ethernet card named system.lan0.card.

Minimal Configuration Parameters
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The configuration of each network interface must at least have two basic components as shown below:
64-bit system (example shows the first Ethernet card EWAO):

® |nterface definition (EWAO. i f ace)
® |Interface initialization command: (EWAO.initialize_command)

32-bit system:

® Interface definition (system.lan0.card. i f ace)
® |nterface initialization command: (system.lan0.card.initialize_command)

The default configuration assumes that a physical network interface will be used.

Please refer to the Configuration File Reference and the configuration template of your model for more information.

Basic Configuration Example

Example of a basic network card configuration using a physical interface on a 64-bit emulated system:

EWAQ. i f ace="enp0s20f Ou3u4"
EWAO.initialize_command="ethtool -K $IFACE rx off ; ethtool -K $IFACE tx off ; ethtool -K $IFACE sg off ; ethtool -K $I FACE
gso off ; ethtool -K $IFACE gro off ; ethtool -K $IFACE txvlan off ; ethtool -K $I FACE rxvlan off"

The variable IFACE is set automatically by the emulator upon start. The initialize_command parameter is used to turn off all relevant offloading
parameters on the interface used by the emulator.

© Stromasys 1999-2022 99/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

Adding Additional Emulated Network Cards

Please note: if / how many additional Ethernet controllers can be loaded depends on the emulated model.

This section will show an example. Please refer to the section I/O Slot Configuration in the Configuration File Reference chapter and the Emulated Model
Hardware Configuration Details chapter for details.

To add an additional Ethernet controller to your emulator configuration, you must perform the following steps:

Identify a free PCI slot (model configuration template or Emulated Model Hardware Configuration Details).

Add a load command to the configuration to load an Ethernet module into the identified emulator slot (see the Configuration File Reference
chapter for details).

Add the network card configuration to your configuration file.
Start the emulator and configure the interface in the guest system.

Step 1: identify a free PCI slot for your emulated model. The available slots depend on your model and the existing configuration.
Example: model "rp7400-1-650" has a PCI I/O expansion slot 4 (device path 0/8/0)

Step 2: Add the load command for the Ethernet module to the configuration file.
Sample configuration command for slot 4: load ETH tulip PCI 4

Step 3: Add the network card configuration to your configuration file selecting the correct host interface name (example: eth2). Note that the name of the
second emulated interface is EWBO.

Example (important: the initialization command must be in one continuous line):

EWVBO. i f ace="et h2"

EWBO0.initialize_comand="ethtool -K $IFACE rx off; ethtool -K $IFACE tx off; ethtool -K $I FACE sg off;
et htool -K $I FACE gso off; ethtool -K $I FACE gro off; ethtool -K $IFACE txvlan off; ethtool -K $I FACE
rxvl an of f"

Step 4: Start the emulator, boot the guest system and configure the second interface.

® On PA3,usethel SL > ODE > RUN MAPPER2 command (access from console via: Interaction with IPL) to verify the existence of the new
interface and the correct device path.

® The above command also works on PA9, but on HP-UX you can also use the | anscan command to verify the existence of the new interface (on
HP-UX it is normally lan1).

® Configure the interface.
® The easiest way on HP-UX is to use SAM > Network and Communication > Network Interface Cards (Actions > Configure).

® On MPE/iX, the interface must be added via NMMGR (for interactive use, xhpterm can be used to access this tool), and the interface
must be started using the NETCONTROL command. Please refer to the documentation of your operating system for further information.

The following image shows a sample of a HP-UX system with two Ethernet interfaces:

Hd

ETHER
ETHER
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The following shows a sample of the second Ethernet interface being configured on device path 0/8/0/0:

On an MPE/iX system, the device path is needed to configure the new network link.

The following shows a sample of two active Ethernet interfaces on MPE/iX:

© Stromasys 1999-2022 101/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

Supplemental Information: Virtual Bridge and TAP Interfaces

The following sections describe the basic steps for the configuration of virtual bridges and TAP interfaces.
Please note:

The examples describe a virtual bridge that connects host and guest system to the local LAN via a physical NIC.
The described virtual bridge configuration is mostly suited for on-premises installations where the host system runs on a physical system.
For VMware (or similar environments) it is recommended to add additional vNICs for the guest as needed - instead of using a bridge
configuration on the host.

® |In most cloud environments, a virtual bridge cannot directly link bridge traffic to the LAN via a host NIC. There are usually restrictions regarding
the MAC addresses allowed on the NICs of a cloud instance. Also promiscuous mode is usually not possible. Hence, in such environments,
traffic between a virtual bridge and the rest of the network must usually be NAT'ed or routed. The virtual bridge is then internal to the Linux host
and not connected directly to the LAN.

Basic Bridge Configuration Using ip Commands

The following table shows a simple example of how to create a virtual bridge on Linux and how to add TAP interfaces to it using ip commands:

Step Command
Gather information about the existing List all existing interfaces, their status and their MAC addresses:
network configuration. # ip link show

List all configured IP addresses and netmasks:
# ip addr show

List the routing table entries:
# ip route show

Create a TAP interface (not needed if # ip tuntap add dev ny_tapO nod tap
emulator automatic creation is used).

Activate TAP interface (can alsobe donevia # ip link set nmy_tapO up
the initialize command in emulator

configuration).

Create a new bridge - if needed. # ip link add name ny_bridge type bridge
Activate the bridge - if needed # ip link set ny_bridge up

If needed, add a physical interface to the # ip link set <physical-int> master ny_bridge

bridge. This interface will connect the bridge
to the physical LAN.

Remove any configured IP address fromthe  # i p addr del ete <ip-address>/<net mask> dev <physical -int>
physical interface.

Add the IP address previously configuredon  # i p addr add <i p-address>/ <net mask> dev ny_bri dge
the physical interface (or another IP address
to be used by the host system) to the bridge

interface.

Add any routes (including the default # ip route add <networ k>/ <net mask> via <gwy-| P> dev ny_bridge
gateway) to be routed across the bridge

interface - if needed. # ip route add default via <gwy-1P> dev my_bridge

Add the TAP interface to the bridge (can #ip link set ny_tapO naster ny_bridge

also be done via the initialize command in
the emulator configuration).

Please note: The commands above are not persistent. They would need to be scripted and added to the host system startup as required.

To delete TAP and bridge interfaces, you can use the commandi p |ink del ete <interface-nane>.
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Basic Bridge Configuration Using nmcli

The following table shows a simple example of how to create a virtual bridge on Linux and how to add TAP interfaces to it using nmcli commands
(NetworkManager command-line interface):

Step Description
Gather information about the existing network List all existing interfaces, their status and their MAC addresses:
configuration. # ip link show

List all configured IP addresses and netmasks:
# ip addr show

List the routing table entries:
# ip route show

If needed, create a new connection for the physical =~ # nntli conn add type ethernet autoconnect yes \
interface to be used with the bridge. con-nanme <physical -int-name> \
i fname <pysical -int-nane> ip4 0.0.0.0

If needed, create a bridge and set a static IP # nntli con add type bridge autoconnect yes \
address for it. con-nane nybr0O ifnanme nybr0 \
ipv4.method manual ip4 <ipaddr/mask>stp of f

If needed, activate bridge. # nncli con up bridge-nybr0

If needed, add physical interface to bridge. # nntli conn nodify <physical -int-conn> master nybr0 \
sl ave-type bridge

Activate changes to interface. # nntli conn up <physical-int-conn>

After the bridge has been created, you can use the initialize command in the emulator configuration to add the required TAP interfaces for the emulator to
the bridge.

Please note: By default, nmcli commands are persistent (connection information is stored in /etc/sysconfig/network-scripts/).
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Basic Emulator Configuration Using a TAP Interface

The following example shows how to use a TAP interface in the emulator configuration, where the interface is automatically created and removed by the
emulator. The initialization command adds the interface to an existing bridge named my_bridge:

EWAO. mappi ng_node="TAP"
EWAO.initialize_comand="ip link set ${IFACE} master ny_bridge"

Please refer to the Configuration File Reference and the configuration template of your model for more information.

Linux Firewalls and Virtual Bridges

If firewall rules are to be used for bridged traffic, the kernel can be instructed to apply iptables (also arptables and ip6tables) rules to bridged traffic. In
older versions, this option was included in the bridge functionality itself. Starting with kernel 3.18, the filtering functionality in the form of the br_netffilter
module was moved into a separate module that can be loaded by the user if required. If the module is not loaded, no firewall rules are applied to bridge
traffic and no further actions are required to pass the bridged traffic through the Linux host system.

To check, if the module is loaded use the command
# Ilsmod | grep netfilter

To use the firewall for bridged traffic on newer Linux kernels, the module must be loaded using the command
# nodprobe br_netfilter

or by defining an iptables rule that uses the physdev module.

If the module has been loaded, the following system configuration parameters are available:

® net.bridge. bridge-nf-call-iptables
® bridge-nf-call-arptables
® bridge-nf-call-ip6tables

They are set to 1 by default (equivalentto echo 1 > /proc/sys/ net/bridge/bridge-nf-call-iptabl es). This value enables iptables rules for
bridged traffic (and by default blocks bridged traffic).

Setting the parameters to 0 will disable the firewall for bridged traffic. They can be set permanently via /etc/sysctl.conf.
To allow bridged traffic through the enabled firewall, use commands like the following:

# firewall-cnd --permanent --direct --add-rule ipvd filter INPUT 1 \

-m physdev --physdev-is-bridged -j ACCEPT

# firewall-cnd --permanent --direct --add-rule ipv6 filter INPUT 1 \

-m physdev --physdev-is-bridged -j ACCEPT

# firewal |l -cnd --rel oad
Please refer to the documentation of your host system for more detailed information.

Please note: at the time of writing, this feature is not yet available for nftables.
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Configuring SuperlO Devices

Contents

B General Information

B SuperlO Module Configuration
B | oading the SuperlO device
B SuperlO Serial Ports
B SuperlO Parallel Port

General Information

The SuperlO is the emulation of a PCI device containing PC style peripherals used in legacy 64-bit PA-RISC systems for HP-UX:

parallel port

2 serial ports

dual-channel IDE controller
floppy disk controller

USB 1.1 controller

timer

PIC interrupt controller

Please note:

® The current version of Charon-PAR emulates only a subset of these devices.
® Not supported on Charon-PAR/PA9-32 model 720.

Currently supported are (depending on support by the emulated model and guest operating system)

® two serial ports
® one parallel port
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SuperlO Module Configuration

Loading the SuperlO device

Before any devices of the module can be configured and used, the module must be loaded in the emulator configuration file.

The SuperlO module can be loaded in any system model with PCI bus support. By default it is loaded on models based on the Astro chipset (rp24xx and
rp54xx).

Use the following syntax to load this module:
| oad SUPERI O si o <bus-nunber> <sl ot - nunber >
Example:

|l oad SUPERIO sio 0 6

Please note:

Only one SuperlO module can be loaded in the configuration. Multiple SuperlO instances will not work properly.

The usable bus numbers and slot numbers depend on the emulated model and the already loaded devices.

If another PCI device is already installed in the specified PCI slot, the load command will fail with an error message.

The correct bus/slot location of the device is important to preserve the correct GSP (service processor) console configuration:

® |f the SuperlO module is inserted in a slot before the normal system serial console, the service processor console (GSP console) is set
to the first SuperlO serial port.

® HP-UX does not support the SuperlO serial port as GSP console. With such a configuration, it will crash early-on in the boot process.

Therefore, take care to always use a slot number higher than the one where the correct system console line has been loaded.
Otherwise, HP-UX will fail on boot.

After booting the guest HP-UX system, the example above will result in an ioscan output similar to the following:

ba 1 o0/0/6/1 superio CLAI MED BUS_NEXUS PCl Core |/ 0O Adapter

tty 1 0/0/6/1/1 asi 00 CLAI MED | NTERFACE Built-in RS-232C

tty 2 0/0/6/1/2 asi 00 CLAI MED | NTERFACE Built-in RS-232C

ext _bus 4 0/0/6/1/3 SCent | f CLAI MED | NTERFACE Built-in Parallel Interface
unknown -1 0/0/6/1/4 UNCLAI MED  UNKNOWN Built-in Floppy Drive
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SuperlO Serial Ports

Serial ports installed on SuperlO module can be configured the same as other serial ports. Please see chapter Serial Line Emulation Notes for more
information.

Path names for serial devices in the emulator configuration:

® superio_001.uart0 - COMO port
® superio_001.uart1 - COM1 port

Serial ports configuration example:

superi o_001. uartO. devi ce.type="tel net"
superi o_001. uartO0. devi ce. port=":30001"

superi o_001.uart 1. device.type="tel net"
superio_001.uart 1. device. port=":30002"
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SuperlO Parallel Port

The parallel port installed on a SuperlO module connects to the host system parallel port device / dev/ par port 0. The parallel port output from the
guest OS is redirected to the host parallel port. No additional configuration for the parallel port is required.

However, it may be necessary to install the required kernel drivers in HP-UX and rebuild the kernel to activate the interface.
If the ioscan command shows the parallel port as UNCLAIMED, perform the following steps:

1. Use the kemodule command to verify the status of the required drivers:
# kcrodul e | grep Centlf
Cent|f static explicit
SCent|f static explicit

2. If the status is unused, load the modules into the kernel using the commands:
# kcnodul e Cent | f =best
# kcnodul e SCent | f =best

3. You will be informed that this change can only become active after the next reboot. If you confirm, the kernel will be modified and you can reboot
the system.

Once the ioscan command shows that the parallel port as CLAIMED by the correct driver, you can, for example, use SAM to configure a printer on the
parallel port
(Printers and Plotters > LP Spooler > Printers and Plotters > Action > Add Local Printer > Add Parallel Printer).

If no parallel port device exists on the host system, an error message similar to the one below will be printed to the emulator log. It does not affect system
operation, but the parallel port redirection will not work.

err:open('/dev/parport0', ORDW) is failed (errno 2) No such file or directory
err:ioctl(handle, PPCLAIM is failed (errno 9) Bad file descriptor

Modern host systems often have no physical parallel port. In such cases, a USB-LPT adapter or a software redirector (such as LPT-over-IP) can be used.
The emulated parallel port operation depends on the host parallel port operation and some USB-LPT adapters may not produce reliable results.
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Please note:

® Each instance of Charon-PAR must be started in a separate directory because certain files (SSTORAGE.DAT, NVOLATILE.DAT,
UA_SSTORAGE.DAT, and console.dat) will always be created in the current working directory of the emulator instance. Starting multiple
emulator instances in the same directory will lead to errors due to file locking problems.

® |f Charon-PAR is to be started by a non-root user (introduced in version 3.0.5 build 21906), certain capabilities must be set for the Charon-PAR
image, for example via the following command:
sudo setcap 'cap_sys_nice+ei p cap_i pc_|l ock+ei p cap_net_adm n+ei p' /opt/charon/bi n/ charon- par

When starting Charon-PAR (the command /opt/charon/bin/charon-par), there are several command-line options that can be used:

Options (1)

-D, - -dunp

-F,--fast-fpu

- G <node>
--di tgcsync <node>

-S <node>
--ditsync <node>

-K <dit-1evel >
--dit-kind <dit-1Ievel >

- X <node>
--collect-statistics <node>

-a <name>
- -inst ance- nane <name>

- ¢ <console-port>
--consol e- port <console-port>

-f <filename>
--config <fil ename>

-h
--help
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Description
Do not use in a production environment unless instructed to do so by Stromasys support!

Emulator runs in core dump mode. If stopped with SIGQUIT or other stop signal, it will write a core file
in the location specified by /proc/sys/kernel/core_pattern.

Fast FPU mode provides better floating-point performance at the expense of minor deviation in floating-
point status reporting. When this option is enabled, all floating-point operations produce exactly the
same values as the real hardware. The differences cause FPU tests (ODE WDIAG and limc_em) to
report errors. However, it is highly unlikely that any real system or application software is impacted by
this deviation. Configuration show in emulator log as (FPU DIT Mode: Fast - vs Precise).

Do not use in a production environment unless instructed to do so by Stromasys support!
Possible values:

® sync: synchronous garbage collector mode
® async: asynchronous garbage collector mode (default)

Do not use in a production environment unless instructed to do so by Stromasys support!
Possible values:

® sync: synchronous DIT execution mode
® async: asynchronous DIT execution mode (default)
® no_dit: DIT disabled

Do not use in a production environment unless instructed to do so by Stromasys support!

Each Charon-PAR model has a built-in maximal DIT optimization level. This parameter allows to
reduce this level. As result, the emulation will run with reduced performance.
Possible values (from lowest to highest): dispatch, slow, medium, basic, adv

Collect the available statistics.
Mode format: <l evel >, j son, <out put - descri pt or >, where level = 0-9

The output-descriptor can be one of the following:

® A filename
® A named pipe (e.g., created with the mkfifo command); added in 3.0.5-21904
® A Unix socket in the format unix://<socket-name>; added in 3.0.5-21904

Assigns a logical name to the emulated system instance at start (reserved for future use).

Redirects the Charon-PAR console to a TCP/IP port that can be accessed via telnet (from local system
only). This makes the console accessible also when the emulator runs in daemon mode. The port
number can be in the range of 0-65535. However, port numbers 0-1023 are generally reserved for
specific applications and should not be used.

Specifies the path to the emulator configuration file.

Displays a short help information.
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-1 <logpath> Specifies the path to the lodfile.
--logfile-path <logpath>

-p <fil enanme> File to store the process ID of the emulator process. Used mostly when running emulator as a daemon.
--pidfile <filename>

- X The emulator is started as a daemon.

- - daenon ) )
This mode can be used when the emulator is to be started at system boot. It can also be used to start
the emulator while connected to the system via the network to avoid license problems.

--mu- assi st <setting> Do not use unless advised to do so by Stromasys support!

MMU assist type. Possible values: none, simple, advanced. Used in debugging situations to modify
Charon optimization modes.

--no-libc-assist Do not use unless advised to do so by Stromasys support!
Disable libc assist mode. Used in debugging situations.

Added in 3.0.5 build 21904 (do not use unless advised to do so by Stromasys support):

--dit_page_headers <nunber> DIT code headers number (default O - automatic)

--dit_page_si ze <nunber> DIT code page size KB (default 48). The parameter defines the size of a single translated page chunk
size.

--dit_pool _size <nunber> DIT pool size GB (default 2; maximum value 128). Any increase will increase the emulator's memory

requirements accordingly.
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This section provides some examples of how to transfer data to/from the guest operating system. These examples are intended for illustrative purposes
only. The actual file transfer (especially in the context of a migration from physical to emulated hardware) depends on the exact customer environment
and requirements.

B Transferring Files to/from an HP-UX Guest
B Transferring Files with SCP
B Transferring Files with SFTP
B Using General Backup and Restore Commands
B Transferring Files to/from an MPE/iX Guest
B File Transfer Options
B Physical Tapes
® Using FTP
B Other Methods

Transferring Files to/from an HP-UX Guest

HP-UX offers various commands and methods to copy files between the guest system and other systems.

Examples:

® Copying data using physical media, e.g., a tape drive, to transfer data between HP-UX running on Charon-PAR and another HP-UX system.

® NFS: the HP-UX can mount a remote filesystem or a remote system can mount a filesystem exported by the guest HP-UX. Then data can be
exchanged between the two systems.

File transfer programs, e.g., sftp and scp.
General backup and recovery programs in conjunction with a file transfer program, e.g., tar, cpio, pax, fbackup/frecover.

The following section will provide some examples. Please refer to your system's documentation for additional information and methods not covered in the
examples.

Transferring Files with SCP

With SCP, single files or directory structures (recursive copy) can be copied to and from HP-UX.

The following table shows some SCP syntax examples

Task Command

Copy single file to another system $scp <local -fil e> <user>@«renot e- host >: <renote-fil e-path>
Copy a directory recursively to another system $scp -r <local -path> <user>@«r enot e- host >: <r enot e- pat h>
Copy a single file from another system $scp <user>@renote-host>: <renpte-file-path> <local-file>
Copy a directory recursively from another system $scp -r <user>@«renot e- host >: <r enot e- pat h> <l ocal - pat h>

The following example shows how a small directory tree is copied to a user account named charon from another system:

$ scp -r ./ Tnp charon@92. 168. 2. 107:

charon@92. 168. 2. 107' s password:

filed. txt 100% 0 0. OKB/ s 00: 00

file3.txt 100% 0 0. OKB/ s 00: 00

filel.txt 100% 0 0. OKB/ s 00: 00
0

file2.txt 100% 0. OKB/ s 00: 00
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Transferring Files with SFTP

SFTP is another file transfer program that can be used for secure file transfers between the HP-UX guest system and other systems. The SFTP program
can be used interactively (similarly to FTP) and in non-interactive mode. When used in interactive mode, you can use the help command to learn about
the command syntax. SFTP can resume interrupted file transfers.

The following example shows how a directory structure is recursively copied from the guest system (IP address 192.168.2.107 in the example) by another
system:
$ sftp charon@92. 168. 2. 107
charon@92. 168. 2. 107' s passwor d:
Connected to 192.168. 2. 107.
sftp>1ls Tnp
Tnp/ A Tnp/B Tnp/C
sftp>
sftp> get -r Tnp/
Fet chi ng / hone/charon/ Tnp/ to Tnp
Retrieving /hone/ charon/ Tnp
Retrieving /hone/ charon/ Tnp/ B
Retrieving /hone/ charon/ Tnp/ B/ b
Retrieving /hone/ charon/ Tnp/ B/ a
Retrieving /hone/ charon/ Tnp/ A
Retrieving /hone/ charon/ Tnp/ Al b
Retrieving /hone/ charon/ Tnp/ Al a
Retrieving /hone/ charon/ Tnp/ C
sftp>

sftp> bye
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Using General Backup and Restore Commands

When transferring larger amounts of data (e.g., when moving application data from one HP-UX system to another), it is more efficient create an archive of
the required data before transferring them and unpacking the data on the target system.

HP-UX offers a large number of such programs. For example:

cpio

tar

dump/restore for HFS filesystems

vxdump/vxrestore for VxFS filesystems

fbackupl/frecover for selective file backup and restore
make_net_recovery / make_tape_recovery when working with Ignite

pax to create and restore archive files of different formats; there is also an pax_enh package to support file sizes larger than 8GB in version
11.23 (default in HP-UX 11.31).

Please note:

® The cpio and the standard tar command on HP-UX have restrictions with respect to the largest file size they can handle: the maximum file size
for cpio is 2GB, the maximum for tar is 8GB.

® The utilities tar, cpio, and pax can be used to transfer archives between HP-UX and other operating systems.

When creating an archive using one of the above commands, you can copy the archive to the target HP-UX system and restore it there. Alternatively, you
can pipe the archive command on the source system through ssh to the respective restore command on the target.

The following example shows how to use f backup/f r ecover through ssh to copy files between two HP-UX systems:

On the source system:

# fbackup -i <source-path> -f - | ssh <renpte-user>@target-ip> "(cd <destination-dir> frecover -r -f -)"

The following example shows how to use pax through ssh to copy files between two HP-UX systems or between an HP-UX system and, for example, a
Linux system:

On the source system:

# pax -w <source-path> | ssh <renote-user>@target-ip> "(cd <destination-dir> pax -v -r -pe)"

Please note: Take care not to overwrite any files on the target system! Please read the respective man-pages carefully to learn about additional
parameters of the commands and their proper use.
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Transferring Files to/from an MPE/iX Guest

If you have enough disk space on the MPE/iX guest, you can copy existing MPE/iX software, data, and settings to the guest MPE/iX system. Charon-
PAR comes with MPE/iX 7.5 already installed and patched. So you avoid the most difficult part of setting up a new system.

@ Charon-PAR comes with MPE/iX 7.5. Note that there are significant restrictions for earlier MPE/iX releases. Charon-PAR may not run with such
releases. When using the provided system disk, you must not overwrite any MPE files with copies from earlier MPE releases. As a general rule,
specify the ; KEEP keyword on : RESTORE commands, especially when using STORE tapes that may contain PUB. SYS files. It is strongly
recommended to use the MPE/iX 7.5 disk provided by Stromasys. Should you have different requirements, please discuss them with your
Stromasys representative.

1 This section only describes general methods for file transfer. The specific data transfer required to migrate a physical system to an emulated
system (e.g. copying the account structure) is not covered by the user's guide. To obtain support for system migration, contact your Stromasys
representative or Stromasys partner.

File Tr Options

The traditional methods used to move files between systems are available also available for Charon-PAR emulated systems.

When using the original vendor or third-party Store, you should specify the ; COVWPRESS (or equivalent) keyword to ensure that the resulting archive files
are as small as possible. Compression can reduce space required to store TurbolMAGE files quite considerably. The ; PARTDB keyword is also
recommended, to include any partial database files you may have.

To ensure that all files in the Hierarchical File System (HFS) are included store the " / " fileset; Store also interprets the " @.@.@ " filesetas "/ ".

Physical Tapes

There are two ways you can connect a tape device to a Charon-PAR host system. If you build your server with a SCSI card, you can connect any SCSI
tape device that works with MPE/iX. You can also connect a HP USB DAT 72 drive to the Charon-PAR host system which offers a low-cost solution if you
currently use DDS3 or DDS4 media.

Any original vendor or third-party backup product may be used to restore files on the Charon-PAR guest system.

Using FTP

FTP can be used to transfer individual files. However, it is far more efficient to use it in conjunction with any STORE product that can store-to-disk,
preferably compressed. Use FTP to transfer the resulting archive file(s) to the MPE/iX guest system and restore-from-disk to extract the contents.
Restore-from-disk results in files being created with correct attributes and security settings which is not necessarily the case when transferring individual
files with FTP. This method does require enough free disk space on both systems to hold the store-to-disk archive file(s). If disk space is tight, individual
accounts (or even groups) can be processed instead of storing the whole system.

Any original vendor or third-party backup product may be used to restore files from disk on the Charon-PAR guest system.

Other Methods

When available, any other MPE/iX file transfer can be used, e.g., :DSCOPY , Samba, or NFS.
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This section describes how to upgrade the Charon-PAR software to a new version. It covers the following points:

B Charon-PAR Software Packages Overview
B Upgrade Commands Overview
®  Upgrading the Charon-PAR Software

Please note:

® Upgrading to this Charon-PAR from an older version requires a license update. Please contact your VAR or Stromasys representative to plan the
update.

® Charon-PAR version 3.0.0 and higher is incompatible with licenses of earlier versions. Earlier product versions are incompatible with licenses for
Charon-PAR 3.0.0 and higher. Charon-PAR licenses of version 2.1.0 are not compatible with emulators running Charon-PAR version 2.0.0.

Charon-PAR Software Packages Overview

Charon-PAR is provided as a set of rpm-packages.

The following table lists the required installation packages (the placeholder <version> denotes the version of the package):

Package Description

aksusbd-<version>.i386.rpm Sentinel runtime environment. Required for licensing the Charon-PAR software
charon-mtd-<version>.el7.x86_64.rpm Charon-PAR tape utility

charon-par-<version>.el7.x86_64.rpm Charon-PAR emulator executable, template configuration files for different supported hardware

models, etc.; for Linux 7.x

charon-par-<version>.el8.x86_64.rpm Charon-PAR emulator executable, template configuration files for different supported hardware
models, etc.; for Linux 8.x

Obtaining the Charon-PAR software:

The software can be downloaded from the Stromasys fileserver. If required, please contact your Stromasys representative or your Stromasys VAR. They
will provide the download information or the software packages to you.
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Upgrade Commands Overview

The following table provides an overview of the upgrade commands for the supported host operating systems. For details, please refer to the relevant
man-pages on Linux. The table only lists command-line options for Linux. There are also graphical tools. To describe all of them is outside the scope of
this document.

Upgrade Options Description
Package manager (uses repositories, takes # yum updat e <package- name>
care of dependencies, etc.)

On Linux 8.x replace yum with dnf.

Command to upgrade individual local packages # rpm -U </ pat h/ t o/ package>

Upgrading the Charon-PAR Software

To install the Charon-PAR packages perform the following steps:

Step Command
1 Log in as the privileged user on the system ("root").
2 Go to the directory in which the rpm packages were stored. #cd <path-to-kits-dir>
3 Update the Charon-PAR packages. # yum update *.rpm (Linux 7.x)

# dnf update *.rpm (Linux 8.x)
or

# rpm-U *.rpm
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If the Charon-PAR software is no longer required, it can be deinstalled following the description below.

Software Deinstallation Commands

The following table provides an overview of the deinstallation commands for the supported host operating systems. For details, please refer to the
relevant man-pages on Linux. The table only lists command-line deinstallation options for Linux. There are also graphical tools. To describe all of them is
outside the scope of this document.

Deinstallation Option Description

Package manager (uses repositories, takes care of # yum er ase <package- nanme>
dependencies, etc.)

Command to remove individual local packages # rpm-e </path/to/ package>

Deinstalling the Software

The following table provides an overview of the steps required to remove the Charon software:

Step Command
1 Log in as the privileged user on the system ("root").

2 Shutdown all running guest operating systems and running
emulators.

3 Remove the Charon-PAR packages. #yum erase aksusbd charon-license charon-ntd charon-par
Please note: The packages aksusbd, and charon-license or

may also be used by other Charon products. Make sure it
is safe to remove them! # rpm -e aksusbd charon-1license charon-ntd charon-par
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The complete licensing documentation can be found in the Licensing Handbook. Please refer to this documentation for any topics not covered in this
overview guide and for more detailed information on the topics discussed here.

This page provides an overview of the basic steps to set up the licensing environment on a system running Charon-PAR for Linux:

General Description
License Type Overview
® | ocal Hardware License
® Software License
® Network License
Overview of Initial License Installation Steps
Overview of License Management Tools
® Accessing the License Management Tools
® Sentinel Admin Control Center (ACC) Security Settings
® Define a Password for the Sentinel ACC
® Setting Linux File Protections
® Viewing Existing Licenses
® \Viewing a License with Sentinel ACC
® \/iewing a License with hasp_srm_view
® |nstalling the License
® |nstalling a Local Hardware License
® |nstalling a Software License
® |nstalling a Network License
® Firewall Considerations
® Allowing Client Access on the License Server
® Allowing Access to a License Server on the Client
® Verifying License Availability
® Handling Multiple Keys
® Backup License Characteristics
® Primary and Backup License for Charon-PAR prior to Version 1.10
® Prioritizing Licenses - Charon-PAR Version 1.10 and Higher
® Prioritized List of License Keys
® Prioritized List of Product License IDs
® Updating an Existing License
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General Description

Please note:

® Upgrading to this Charon-PAR from an older version requires a license update. Please contact your VAR or Stromasys representative to plan the
update.

® Charon-PAR version 3.0.0 and higher is incompatible with licenses of earlier versions. Earlier product versions are incompatible with licenses for
Charon-PAR 3.0.0 and higher. Charon-PAR licenses of version 2.1.0 are not compatible with emulators running Charon-PAR version 2.0.0.

A Charon emulator product will not run without a valid license. This license can be provided on a USB hardware dongle (a Sentinel HASP key) or as
a software license bound to the hardware of the host system or the network license server. A loss or defect of a license will cause the emulator to stop.

To check the validity of a license, Charon performs the following steps:

® The Charon emulator checks the text block of the license to determine if it is allowed to run (if there is a product section which corresponds to the
emulator).

® Then Charon checks the feature associated with the product to see if the feature is valid - that is, not expired, runtime not counted to 0, and if
there are still some instance-slots available to run the emulator.

® |f there is no matching product section or if the feature is not valid, Charon reports the problem in the log and shuts down.

Charon products check the availability of a valid license under several conditions:

1. At startup:
If no license is found, an error message will be written to the emulator log file and the emulator will not start.

In some emulator products it is possible to configure the number of retries and the waiting time between them by adding parameters to the
emulator configuration file. Please refer to the product documentation for the details regarding the relevant parameters: | i cense_retry_peri od
and | icense_retry_count parameters (obsolete starting with version 1.10)

2. At regular intervals during the runtime of the emulator (the default license check period of 1 hour can be changed by Stromasys using the appropriate
license parameters):

® |f the previously used valid license has disappeared, is defect, or has become invalid, the emulator will report the missing license in the log file
and continue operation for a limited amount of time as described below.

If there is another valid license, for example a backup license defined in the configuration file, it will be used.

Starting Charon-PAR 1.10, Charon allows for a grace period of 12 hours during which the software checks for the presence of a valid license
every 10 minutes until a valid license is found. If no valid license is found after the grace period has expired, the emulator will stop.

® FEarlier versions: should there still be no valid license at the next regular license check (this default interval may be changed by individual Charon
products), the emulator will stop.

® |f a time-restricted license is used and it expires, the Charon instance tries to find its replacement automatically and, if found, proceeds using the
replacement license.

Under certain circumstances existing licenses must be updated.
License updates are required for:

® Charon product version upgrade
® Product change
® License validity (time) extension

License updates, for example a new expiration date or a new execution counter, can be performed without interrupting operation, that is, without shutting
down active Charon instances, provided that the resulting license is valid for the running Charon instance. If any parameters of the updated license
are not valid for the running Charon instance (for example, the wrong model or version), the Charon instance will stop running.

Licenses are backwards compatible to some extent. A license update to a more recent version will allow some previous Charon versions to run as
well. The details depend on the Charon product:

The license check for Charon-PAR will pass if the version on the license is higher than the one of the running Charon instance, as long as the major
version (e.g., the 2 in 2.00) is the same. Please note that license are not compatible between product versions 1.x, 2.x, and 3.x.
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License Type Overview

Depending on customer requirements, Stromasys can provide several different license types.

Local Hardware License

Local hardware licenses are USB dongles and work on the system they are physically connected to. For Windows systems supporting AnywereUSB®,
hardware licenses can also be connected over the network. They can easily be moved to a different system, if required. The content of the dongle can be
updated if a change to the license or an extension of a time-based license is required. The necessary steps will be described later in this document.

Please note:

® Hardware dongles require the Sentinel HASP run-time (driver) installation before the dongle can be connected to and used by the system.

® Hardware dongles (with the exception of HL-MAX dongles) are equipped with a battery and a clock, which makes them independent of the host
clock. To keep the battery charged, the dongle should occasionally be connected to a system even if it is not currently needed. If the battery
becomes completely depleted, the dongle will be permanently unusable. See also: How long does the license USB dongle battery last upon a full
charge.

Software License

A software license is a "virtual" key with functionality very similar to a HASP network-enabled hardware dongle.
A software license does not require any special hardware but it still requires installation of the Sentinel runtime environment.
Please note:

® To avoid unexpected problems, do not use any Sentinel runtime software that was not provided by Stromasys without being advised to do so by
your Stromasys representative.

® Software licenses are best suited for stable environments, because their correct function depends on certain characteristics of the host system.
Changing any of these characteristics will invalidate the license.

® |f the Charon host runs on real hardware, software licenses are by default tightly bound to the hardware for which they were issued. If
major hardware characteristics of the system are changed, the license will be disabled.

® |f the Charon host runs in a virtual environment (e.g., VMware), software licenses are normally bound to the virtual machine ID and a
set of additional characteristics of the virtual machine. If any of these parameters are changed, the license will be disabled.

® Software licenses are very sensitive to even small changes on the host system. Therefore, it is especially important to provide for a backup
license that will ensure continued operation should there be a problem with the software license. See Handling Multiple License Keys and
Product Licenses for details.

For a more detailed description of the restrictions, please refer to Software Licensing restrictions or contact your Stromasys representative.
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Network License

The network Sentinel HASP key (red USB dongle) can be shared between several hosts running a Charon emulator product (including the host on which
the network license is installed).

All software licenses are also network licenses.

If the Charon emulator product is installed on the host where the network license is connected, no additional steps are required. The Sentinel driver is
installed as part of the Charon product installation. If the host does not have a Charon emulator product installed, the host can still distribute the
connected network license to emulator instances running on other hosts.

The Sentinel HASP runtime software must be installed on such a "license server" and on the client system. For details regarding the installation, please
refer to the software installation section in this document. Once both the Sentinel runtime software and the network license are installed, the Charon
emulator product can be started on any appropriate client host on the LAN, provided access to the license is enabled.

® The network license will be visible to all hosts that can access the license server over IP. Access to the license server must be possible on port

1947 via UDP (discovery process) and TCP (actual access to license). Further information (e.g., use of additional UDP ports) can be found in the
section Firewall Considerations.

® The license server and the client must both allow access to the network license using the appropriate management tools.
The maximum number of concurrently active Charon instances is determined by the parameters of the license.

If you need to install a standalone license server, please refer to the installation section of the Licensing Handbook.
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Overview of Initial License Installation Steps

Each Charon emulator product requires a valid license to run. To access the license, the emulator needs the Sentinel runtime software. This software is
part of the Charon-PAR for Linux installation kits. Refer to the software installation section of the Charon product user's guide for software installation
instructions.

After the installation of this software, the license can be installed on the system. The following steps will be described in more detail below:

1. Add a password for the Sentinel Admin Control Center (ACC).
2. If you purchased a hardware license, you can simply plug the dongle into a free USB port on the system.

3. If you purchased a software license, you need to create a fingerprint file in C2V (customer-to-vendor) format containing the system
characteristics. Use this file to request a license for your Charon product from Stromasys.

4. If your license is a network license served by a license server, make sure that the access of the client system to the license server is not
blocked by the configuration or a firewall.

5. Optionally, define how multiple licenses will be used (selecting primary/backup license, defining license priorities).

6. If you have an existing license that needs to be updated, you need to create a customer-to-vendor (C2V) file and use this file to request a
license update from Stromasys.

The following list shows the main tools used to manage licenses on Linux:

® Sentinel Admin Control Center (ACC): A web-based interface providing important configuration options with respect to licenses.

® The hasp_srm_view program: A command-line tool to display the detailed license contents and generate C2V and fingerprint files. Cannot be
used over a remote connection when using local hardware licenses.

® The hasp_update program: A command-line tool to install new and update existing licenses.

Accessing the License Management Tools

The command-line tools are installed under / opt / char on/ bi n/ . If this directory is not part of your PATH variable, you have to specify the full path to
access the command.

To run the commands, use the following syntax for hasp_srm_view and hasp_update respectively.

# [ opt/charon/ bi n/ hasp_srm vi ew <opti on>
and

# [/ opt/ charon/ bi n/ hasp_updat e <opti on>

The relevant options will be specified with the tasks described below, as needed.

The Sentinel ACC on the local system is accessed by starting a web-browser and pointing it to the URL: http://localhost:1947.
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Sentinel Admin Control Center (ACC) Security Settings

Stromasys strongly recommends performing the steps described below to reduce the risk of unauthorized access to the Sentinel ACC.

Define a Password for the Sentinel ACC

By default, anyone on the local system with access to port 1947 can access the GUI. If remote access is enabled, users on the network with access to
port 1947 can also access the GUI. To protect access to the GUI with a password, perform the following steps:

Step
1

2

Description

Open a web browser and navigate to http://localhost:1947/.

Click on the left-hand menu item labeled Configuration.

Click on the Basic Settings tab.

Under the entry labeled Password Protection, click the Change Password button.
At the Change Password window:

Leave the Current Admin Password field blank (there is no password set by default).
Enter the desired password into the New Admin Password field.

Repeat the desired password in the Re-enter new Admin Password field.

Click the Submit button.

Back at the Basic Settings tab:
® Under the section labeled Password Protection, select the All ACC Pages radio button.
® Click the Submit button to save this change.

Optional: to allow remote access to the Sentinel HASP GUI:

® Click the Basic Settings tab.
® Select the Allow Remote Access to ACC check box.
® Click the Submit button.

Additional information:
For remote access to the Sentinel HASP GUI,

® the firewall must permit access to port 1947/TCP, and
® network visibility on the ACC network configuration tab must be set to All Network Adapters.

If required, remote access can also be enabled on Linux by editing the file /etc/hasplm/haspim.ini and setting the parameter ACCremote to 1
. Should the file not yet exist, refer to the Sentinel ACC selected hasp/m.ini parameters chapter in the Tools Reference section of the
licensing handbook.

Please note: With these settings, when you connect to the HASP GUI from a remote system, you may be prompted for a username and password. It is
enough to just enter the configured password and leave the username field empty.
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Setting Linux File Protections

To prevent unprivileged access and modifications to the Sentinel HASP configuration file on Linux, enter the following commands:

# chrod 0700 /etc/ haspl m
# chnmod 0600 /etc/hasplnl*

Please note:

® The file hasplm.ini on Windows is readable by normal users but cannot be modified. Password information is encrypted.

® Should it not be possible to open a local browser on a Linux server, the remote access setting can also be modified by editing the file / et ¢
/ haspl m haspl m i ni and changing the value of the parameter ACCremote from 0 (access disabled) to 1 (access enabled). The parameter to
enable network visibility is bind_local_only. It must be set to 0. Changed settings are recognized automatically by aksusbd.

Viewing Existing Licenses

It is important to know which licenses are visible on a system. For example, the user can

determine if the correct license is installed,

identify the expiration date on time-based licenses,

identify the remaining hours of run-time on backup licenses,

identify the license ID of primary and backup license which are needed for the emulator configuration file,
identify licenses that conflict with the currently used product and therefore may need to be removed.

Licenses can be viewed using two tools:

® Sentinel ACC: shows important information, but not the product specific license parameters.

® Command-line tool hasp_srm_view: shows all product details contained on the license. Can only be run from a local connection for local
hardware licenses.
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Viewing a License with Sentinel ACC

To view available licenses using Sentinel ACC, start the web interface as described above.

To get to the Sentinel Keys screen, click on the corresponding menu item or access the URL http://localhost:1947/_int_/devices.html directly. A screen
similar to the following opens and displays the available license keys:

* ¢ B | @ httpiMocalhost 1547/ _int_fdevices html » @
ﬁsafeuet Sentinel Admin Control Center
_ Seminel Keys Adailable on Hostl

5 Lecatisn Vemder Key D Kay Type Configuration Verson Sessiens Aclioss
Produtts I Lesal “Toe  Teol1sous HASE b T E = 1z = |Preducts | Feakees| |Sessins | Blnken O3V
Faatures 7 ubunty  BETO04  SO100C9IBTITEAEGEL  HASE SL Asminkooe o r .35 - (Y Biowae | [l Fsaluras
SEeRdiong Fehosiable @ = 0006 e
Upsateracs
ArCCess Log
Configwasan
Diagnostics

For Sentinel drivers version 7.60 and above, this screen looks similar to the following:

Gemalto Sentinel ACC: Sentinel Keys - Mozilla Firefox E]

| [ Gemalto Sentinel AC.. = | +

| @ localhost: 1947/ _int _fdevices. himl & || Search v B 4+ & ©Q

gemalto Sentinel Admin Control Center

Options Sentinel Keys Available on redhat? localdomain
Sentingl Keys # Location Vendor Key D Key Type Configuration Version Sessions Actions
Products 1 Lecal GETOM  362BILEGE HASP HL N 3.25 - [Progucts
Featuies (6aT4) Time Feanres
Sessions Sesslans
Blink on
UpdatelAatach 2 Local E8T0M  527EA0TI0 HASP HL . 335 - [Produets
(6ET04) Time oabires

This page displays important information about the available licenses, including

® Location: Shows whether the license is local or remote. If the license is a network license, the hostname of the remote system is specified. You

can access the remote license manager by clicking on the hostname, provided that access is permitted.
Key ID: The unique identification of the license.

Key Type: Hardware keys are marked by the abbreviation HL (hardware license) and a picture of the license dongle. Software licenses are
marked by the abbreviation SL (software license).

® Sessions: Shows the number of active sessions opened for the specific key.

The buttons on the right-hand side can be used to retrieve more information about the license or to extract the C2V file for a license update. The Browse
button shown for network licenses will connect to the remote license manager to show the license features.

A C2V file can only be extracted if the license in question is local to the current license manager, i.e., the license manager to which the web browser is
connected. In the example above, the network license on a different host does not have the option to create a C2V file. You can connect to the remote
license manager clicking on the hostname in the Location column (if connections are allowed).

Please note:

® The option to create a C2V file is not available in older versions of the Charon emulator software.

® Starting with ACC version 7.60, the option to create C2V files for USB dongles is only available if it has been enabled in the basic configuration
section (under the Configuration menu item).

The menu options Products, Features and Sessions on the left-hand side provide the same information as the buttons. However, they show the
information for all licenses.
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Viewing a License with hasp_srm_view

On Linux, the license content is displayed using the hasp_srm_view command. For displaying the license, the following parameters are relevant:

® Display the default license: run the command without options or with - |
® Display all licenses: run the command with the option - al |
® Display a license with a specific ID: run the command with the option - key

Please note: Local hardware licenses can only be displayed from a local connection to the system, for example via the console. If you are connected via
a remote connection, for example via ssh, the hasp_srm_view command will return an error. Network licenses do not have this problem. A workaround
is described below.

Workaround when logged in via a remote connection:

When connected to the system via a remote connection, the command to display a local hardware license will return an error. As a workaround, you can
display the license contents with the following command (adapt the path of the command if your installation location is different):

$ ssh | ocal host /opt/charon/bin/hasp_srmview

Please note: Starting with Charon-PAR 1.10, the hasp_srm_view utility on Linux does not follow the settings in the Sentinel ACC with respect to querying
remote license servers and network visibility. The utility performs a broadcast search for network licenses even if this has been disabled in the Sentinel
ACC. If this behavior has to be prevented for specific reasons, the network access of the system must be temporarily restricted or disabled, for example
by blocking the relevant traffic with a firewall. Alternatively, access to the network license at the license server side can be blocked. Note that such
methods can negatively impact other functions of the system or, in case of blocking access to a network license on the server, even the functions on
other client host systems.
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The following shows sample output of the hasp_srm_view command on Linux (to display all available licenses, use the - al | parameter):

$ hasp_srmview
Li cense Manager running at host: host1. exanpl e.com

Li cense Manager |P address: 127.0.0.1

The Physical Keyld: 760119089

CHARON Sentinel HASP License key section
Readi ng 4032 bytes

The License Number: 1000. 639

The License Keyld: 760119089

The Master Keyld: 2131943932

Rel ease date: 09-JUN- 2016

Rel ease tine: 14:33:59

Updat e nunber: 6

End User nane: Stronmasys - Userl

Pur chasi ng Custoner name: Stromasys SA
Virtual Hardware: Al phaServer_DS10, Al phaServer_DS10L, Al phaServer_DS15, Al phaServer_DS20
I nstances all owed: 5

Product Name: CHARON- AXP

Product Code: CHAXP-470xx-W -LI

Maj or Version: 4

M nor Version: 7

Maxi mum Bui | d: 99999

M nimum Bui I d: 1

Host CPU supported: X64

Host Operating Systemrequired: WNDOAS, LI NUX
CPU s al |l owed: 32

Maxi mum vi rtual menory: 65536MB

Rel eased product expiration date: 12-Jan-2017

--- output truncated ---
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Starting with license driver versions >= 7.60, for example, in Charon-PAR version 2.00, there are some small changes in the output of hasp_srm_view
b;lrjr:;;.parameters are described in the License Content section of the Licensing Handbook. The following sample shows the most important changes (in

Li cense Manager running at host: Hostl

Li cense Manager |P address: 192.168.2.001

HASP Net key detected

The Physical Keyld: 1015925129

Li cense type: License Dongle (Network capable)

CHARON Sentinel HASP License key section

Readi ng 4032 bytes

The License Number: 000. TEST. CENTER

The License Keyld: 1015925129

The Master Keyld: 827774524

Rel ease date: 11-APR-2018

Rel ease time: 16:52:33

Updat e nunber: 68

End User name: STROVASYS

Pur chasi ng Customer nane: STROVASYS

Product License Nunber: AXP_4_9 TEST

Virtual Hardware: Al phaServer_DS10, Al phaServer_DS10L, Al phaServer_DS15, <items removed>

Product Nane: CHARON- AXP

Product Code: CHAXP-490xx- LI

Maj or Version: 4

M nor Version: 9

< Parameters Maximum Build and Minimum Build are no longer shown>

32bit and 64bit OS requirenents: 64bit <replaces parameter Host CPU supported>

Host Operating Systemrequired: LINUX

CPU s al |l owed: 16

Maxi mum vi rtual menory: 65536MB

CHAPI enabl ed

Li cense expiration date: 01-Nov-2018

I nstances all owed: 3

Feature nunber: 1

Check interval: 15 m nutes
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Installing the License

This section provides a short overview of the initial license installation. For more in-depth information, please refer to the licensing handbook.

Please note: If a conflicting or obsolete license is visible to the system, it can be (temporarily) removed or disabled. If you need to remove a hardware
license, simply unplug it. If you need to remove a software license or disable access to a network license, please refer to the relevant chapter in the
licensing handbook. Before removing a license or disabling access to it ensure that it is not required by another currently active product.

Installing a Local Hardware License

A local hardware license (USB dongle) is installed by inserting the USB license key into a free USB port of the host system.

After this step, verify that the license is visible to the system by following the steps for viewing a license as described above. Please bear in mind that a
local hardware license cannot be read when connected to the system via a remote connection (for example, ssh).

Installing a Software License

To install a new software license, perform the following steps:

Step 1: Create a fingerprint file using the hasp_srm_view command:

Execute the following command to create the fingerprint file:
# [ opt/charon/bin/hasp_srmview -fgp <fil enane. c2v>

The fingerprint will be written to the filename specified.
Please note:

® Charon-PAR before 1.10: the above command will terminate with the error message "Can not retri eve the C2V (host fingerprint
node) data" orwith"Can not retrieve the C2V (host fingerprint node) data" ifanetwork-wide software license is visible to
the system. Access to such a license needs to be temporarily disabled before creating the fingerprint file.

® Charon-PAR versions 1.10 and higher can create a fingerprint file even in the presence of a network-wide software license.

Step 2: Send the resulting fingerprint file to Stromasys orders administration using the email address that Stromasys will provide to you.

Step 3: After receiving the V2C file from Stromasys, copy the file to the system where the license needs to be installed and install the new license:

In addition to the Sentinel ACC, the command hasp_update can be used on Linux to apply V2C files.

The following example shows the use of the hasp_update command:
# [ opt/charon/ bi n/ hasp_update u /path/fil enane.v2c

This section describes the installation of a new software license. However, the commands to install a V2C file are identical when updating a hardware
license.

Important caveat:

® When updating a hardware license you will in most cases receive two V2C files, a *_fmt.v2c file and a *.v2c file. The *_fmt.v2c file formats the
dongle and the *.v2c file contains the updated license data. In such cases the *_fmt.v2c file must be applied first.
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Installing a Network License

For a network license to be provided to a client host on the network, a license server must have been set up either with a network-enabled hardware
license (red dongle) or a software license (software licenses are always network enabled).

If the license server also runs a Charon emulator product, follow the steps in the user's guide to install the software. To set up a standalone license
server, please refer to the licensing handbook.

For the client to access a license on a license server the following steps are required:

® Any firewall between license server and client must permit the necessary communication.
® The license server must be configured to allow access from the client.
® The client must be configured to allow access to the license server.

Firewall Considerations

The following ports are used for the communication between license server and client hosts:

® On the server side (where network license has been installed), port 1947 must be open for incoming TCP and UDP ftraffic to allow client access
to the license.

® On the client side, traffic is initiated using ports 30000 through 65535 as the source ports and port 1947 as the target port. If broadcast search
for remote licenses is to be used, the client must also permit UDP traffic initiated from port 1947 of the license server to ports 30000
through 65535 of the client.

If a host on the network cannot find the license server even though the server is operational, you can temporarily disable the firewall to determine
whether it blocks the traffic.

For details on how to configure the firewall in your network, please consult your operating system documentation and make sure to adhere to your
company's security policies.
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Allowing Client Access on the License Server

The Sentinel license manager on the license server can be configured to allow or disallow access from remote clients to the network licenses installed
on the license server. To access this configuration option, perform the following steps on the license server:

1. Open a web-browser and go to the URL http://localhost:1947/_int_/config_from.html (option: Configuration / Access from Remote Clients).

2. This will open a configuration page similar to the following. Please note: newer Charon emulator products (e.g., Charon-AXP/VAX version 4.9 and
Charon-PAR 1.10 and higher) have newer versions of the Sentinel license drivers. The Sentinel ACC pages of these versions look different, but the
functionality remains mostly the same.

Old ACC version:
h'l- c m | tpolacalkost 1947 t fifig . fr of » l:lJ
= : : =
(Sprener Sentinel Admin Control Center
_ Configuration for Sentinel License Manager on Hostl
Sentnal Kiys Hasic Seflings | Usars | Access to Remate License Managers Aceess from fensols Clisnte | Detachable Licomses | Hetwark |
Produzts
Faatums
Sessions
Alirer Access fom Remots Chents @
UpdatelAttach
ALpEis Faglictisng [y}
Access Log
Disgnostics
Helg
Abzit
Shaw RErert CRem ALTrss The #niries e evalubtesd in the ander in which thy A SpEcited. AR S550 43 & malch 1E Bund, svauatiss 3sps
allowmall is implicitly assed 1o and ol it
Submdt| | Cancel| | Sat Dafauly

New ACC version:

El Gernalto Sentinel ACC O x|+
&= 2 & @ Localhest 19477 _ima_teonlig. feomht o @ g || 0 Seanch W o =
I : _ _
gemalto Sentinel Admin Control Center
m Configuration for Sentinel License Manager on [aealhostiocaldomain
Sectinel Keys BasicSemngs | Users | Acoess i Remots License Managers | Access from Remots et Detachable Licenses [r—
Proguets
Foalures
Alowy AcceEss hom Remote Chints
Semrn O
AL 0B35S Resinoiae allow=all
UpdatsAtinch
Agcai Log
Configpanmom
Dragnoatoy
Heg
S Shom Recpal Chent Acoeis The eviries are evakaied in Sw order in which ety e Bpecilesd. AB 500N 23 & malch i foa, eviuation sogs
allow=all i mpicEy adied 1o end of kst
Suiven| | Canead| | Sl Dainiies

3. Possible actions:

® To allow access from remote clients, activate the check-box next to the field Allow Access from Remote Clients and press Submit at
the bottom of the page.
Please note: to allow access from remote clients, network visibility on the "Network" tab must be set to All Network Adapters.

® To refuse access from remote clients, clear the check-box next to the field Allow Access from Remote Clients and press Submit at
the bottom of the page.

® Access Restrictions allow refining access rules, e.g., by specifying IP addresses. Please refer to Sentinel ACC help for details.
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Allowing Access to a License Server on the Client

The Sentinel ACC can be configured to enable or prevent that the client host discovers network licenses and to change the options used to discover and
access network licenses provided by a license server.

1. Open a web-browser on the client host and go to the URL http://localhost:1947/_int_/config_to.html
(option: Configuration / Access to Remote License Managers).

2. This will open a configuration page similar to the following. Please note: newer Charon emulator products (e.g., Charon-AXP/VAX version 4.9 and
Charon-PAR 1.10 and higher) have newer versions of the Sentinel license drivers. The Sentinel ACC pages of these versions look different, but the
functionality remains mostly the same

Old ACC version:
« -+ € = | @ htp/localhest 1947/ int_fconfig_to htmil v @
@fehlet Sentinel Admin Control Center
Configuration for Sentinel License Manager on Host1
Sentinel Kays Basic Settings | Users |  Access to Remote License Managers Access from Remote Clients | Detachable Licenses Hetwork
Products
Features Allow Access to Remota Licenses
Seasions Broadcast Search for Remote Licenses
Update/Attach AQQRESSRG SHATCh Tor Remote Licenses
Remaote License Search Parameters

Access Log

onfiguratia
Diagnostics
Help
About &

Submit | Cancel |SetDefaults

New ACC version:

Bl Gemalto Sentinel ACC: € % | =+

“« o 2@ @ localhost: 1947/ _int_/config_to.html o @ oy | | Q Search m @m =
| - _ _ |
gemalto Sentinel Admin Control Center

Configuration for Sentinel License Manager on localhostlocaldomain
BasicSettings | Users | Access o Remote License Managers | Access rom Remote Clients | Detachable Licenses Netwark
o
Allow Access to Remote Licenses Y
Broadcast Search for Remobe Licenses J

Angressive Search for Remote Licenses

Remote License Search Parameters

Configuration
Diagnastics

Submit  Cancel| | SetDelauls
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3. Possible actions:

® Activate the check-box next to the field Allow Access to Remote Licenses to enable access to license servers. Press Submit to save
the setting.

® (Clear the check-box next to the field Allow Access to Remote Licenses to disable access to license servers. Press Submit to save
the setting.

® The option Broadcast Search for Remote Licenses, when activated, enables a broadcast search for license servers on the local
network without having to enter the address of a license server.

Please note:

® |f the option Broadcast Search for Remote Licenses is not enabled or cannot be used in the customer specific setting, you can enter specific
IP addresses or host names that should be queried for network licenses in the Remote License Search Parameters field. Please refer to the
Sentinel ACC help function for more information.
To allow access to remote license managers, network visibility on the "Network" tab must be set to All Network Adapters.
Starting with Charon-PAR 1.10, the Charon emulator products do not follow the settings in the Sentinel ACC with respect to querying remote
license servers and network visibility. They perform a broadcast search for network licenses even if this has been disabled in the Sentinel ACC.
If this behavior has to be prevented for specific reasons, the network access of the system has to be temporarily restricted or disabled, for
example by blocking the relevant traffic in a firewall. Another possibility would be to block access to the network license at the license server
side. Note that such methods can negatively impact other functions of the system or, in the case of blocking access to a network license on the
server, even the functions on other license clients.

Verifying License Availability

After installing a license on the system, verify the availability of the license as described in the section View Existing Licenses.

Check if the license shows the correct product, expiration date etc.
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Handling Multiple Keys

A Charon host system can have access to several local and remote license keys. Each license key can contain one or more product licenses.

The Charon emulator products can only use one active license at one time. Without additional configuration, they cannot make decisions about which
product license or license key to use. If there is more than one available license key, the default license key will be used. The default license key is
determined by the Sentinel software. As this can lead to undesirable effects, newer Charon emulator products have configuration parameters that allow
the definition of a primary (or production) and a secondary (or backup) key, or the creation of a list of license keys or product licenses sorted by
priority.

The following sections describe the options available to achieve a more deterministic license selection. If only one license is available, either locally
installed or via the network, this section does not apply.

Please note: For Charon-PAR before version 1.10: the parameters described in this section can only be used to define a primary key and a backup key,
or to specify the correct key if there is a conflicting license for a different Charon product on the same system. It is not possible with these versions of
Charon to combine a local license (black dongle) with other licenses (local or network) to increase the number of concurrent instances of the same
Charon product on one host system. Newer versions allow a more flexible use of multiple licenses. Both variants are described in the following sections.

Backup License Characteristics

Backup license keys are provided by Stromasys in addition to standard license keys.

It is strongly recommended to order a backup key to recover immediately from damage or loss of the main license key. A backup license key can also
help in situations where the Charon host hardware fails and the software must be moved to a different system, thus invalidating the original software
license.

Backup keys use a counter (integer) value programmed in the key. This integer value corresponds to a number of hours the Charon software is allowed
to run. Each time the Charon software checks the license (at start and then every hour), the value is decreased (by 1 hour). Please note that backup keys
have additional restrictions when compared to regular license keys:

® The runtime is typically limited to 720 hours (30 days). This is the time available to get a replacement license from Stromasys.
® A backup license key may be valid only until a certain date.

® |f you start and stop the emulator frequently (e.g., frequent runs with a duration of under one hour), the runtime may be significantly less than 30
days, because the license check during the start of an emulator will reduce the counter by one.

Primary and Backup License for Charon-PAR prior to Version 1.10

If more than one key is visible to the system, you can define which is the primary and which the backup key. To do this, add the following parameters to
the configuration file of the Charon instance:

primary_license <primary-key-id>

secondary_| i cense <secondary-key-id>

To identify the relevant key IDs, display the available licenses as described in section View Existing Licenses.

To get information about modifying the Charon configuration files, refer to the appropriate sections in the user's guide.
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Prioritizing Licenses - Charon-PAR Version 1.10 and Higher

Prioritized List of License Keys

If more than one key is visible to the system, you can define a prioritized list of license keys. To do this, add the following parameter to the configuration
file of the Charon instance:

license_key_id <key-id priol>
license_key_id <key-id prio2> (more than two key ID entries are possible)

|icense_use_any_key fal se|true (optional parameter, default = false

The first entry in the configuration file has the highest priority. The emulator instance will try to use this key first. If it is not available, it will try the second
key in the list and so on. If the parameter | i cense_use_any_key is set to true, the emulator instance will search for any keys not part of the list should
none of the listed keys be available.

To identify the relevant key IDs, display the available licenses as described in section View Existing Licenses.

To get information about modifying the Charon configuration files, refer to the appropriate sections in the user's guide.

Prioritized List of Product License IDs

Every license key can contain one or more product sections. Newer licenses can contain a product license ID identifying each product section. A
prioritized list of product license IDs can be added to the emulator instance configuration file to specify which product sections to use and which should
have the highest priority. To do this, add the following parameter to the configuration file of the Charon instance:

license_id "<lic-id-priol>"

license_id "<lic-id-prio2>" (more than two entries are possible

The emulator instance will scan the available license keys for the listed product license IDs. Then it will try to use the first defined product section. If it is
not available, it will try the next and so on. If none of the listed product license IDs are found, the emulator will stop.

To identify the relevant product license IDs, display the available licenses as described in section View Existing Licenses.

To get information about modifying the Charon configuration files, refer to the appropriate sections in the user's guide.
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Updating an Existing License

If you need to update an existing hardware or software license, for example because the time limit on the license has expired or to upgrade to a new
product versions, perform the following tasks:

1. Generate the C2V file for the existing license. This step is the same for a hardware license or an existing software license. This Customer-to-
Vendor (C2V) file contains the license characteristics necessary for creating the license update.

2. Send the C2V file to Stromasys. Stromasys will use the data to create the necessary license update. You will receive one (software license) or
two (most hardware license updates) V2C files (the Vendor-to-Customer file).

3. Apply the license data from the V2C file(s). This will install and activate the update for your license.
These tasks are described below:

Step 1: Generate the C2V file using the hasp_srm_view command:

Execute the following command to create the C2V file:
# [ opt/charon/ bi n/ hasp_srmview -c2v <fil enanme. c2v>

If there is more than one license visible to the system, newer product versions (starting from Charon-PAR 1.10) allow selecting a specific license using the
-key parameter:

$ hasp_srmyview -key <license-id> -c2v <fil enane.c2v>

The C2V file will be written to the filename specified.

Please note: The license content cannot be read if you are connected to the system via a remote connection (e.g., via ssh). The hasp_srm_view
command will return an error. You can use the following workaround:

$ ssh | ocal host /opt/charon/bin/hasp_srmyview -c2v <fil ename>

Step 2: Send the resulting C2V file to Stromasys orders administration using the email address that Stromasys will provide to you.

Step 3: After receiving the V2C file(s) from Stromasys, copy the file(s) to the system where the license needs to be installed and install the new license:

Important caveat:

® |f a hardware USB key is to be updated, in most cases you will have received two files: a *_fmt.v2c file and a *.v2c file. The *_fmt.v2c file
formats the dongle and the *.v2c file contains the updated license data. In such cases the *_fmt.v2c file must be applied first.

On Linux, the command hasp_update can be used to apply V2C files.

The following example shows the use of the hasp_update command:
# [ opt/charon/bi n/hasp_update u /path/fil enane.v2c

Alternatively, you can use the Sentinel ACC to apply V2C files (use the section Update/Attach). Refer to the license handbook for more details.

© Stromasys 1999-2022 136/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

Charon-PAR provides the following set of utilities:

Utility Description
mtd Used to create Charon tape images from physical tapes and to write tape images back to physical tapes.
hasp_srm_view = Used to display the Charon license contents, to collect the host system fingerprint, and to collect license data for license updates.

hasp_update Sentinel utility used to update an existing license or to install a new software license.
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MTD Utility

Charon-PAR provides the utility MTD , a Magnetic Tape Dump utility which can copy Charon-PAR virtual tape image files to or from a physical tape
device connected to the host system. MTD is a Linux command line utility.

The MTD utility is used to:

® Create a Charon-PAR tape image from a physical tape
® \Write a tape image to a physical tape.

Command syntax:

$ ntd [options] <tape device name> <tape contai ner name> (tape to file)

$ ntd [options] <tape container name> <tape device nanme> (file to tape)

Parameters:

MID - CHARON Magnetic Tape Dunp & Restore utility, Version 2.3 (Build 18302)
Copyright (C 2009-2018 STROVASYS SA. All rights reserved.

Usage: ntd [options] <tape-drive-name> <file-nane> - dunp tape content to file

md <fil e-name> <tape-drive-name> - restore dunp to tape
ntd <fil e-name> <fil e-name> - convert formats
md <fil e-nane> - exam ne tape dunp and check integrity

<t ape-drive-nanme> - tape drive
<file-name> - nanme of tape container file (.md or .vtape)

Opt i ons:

-1 <file-name> - log file name (.l o0Q)

-n - do not rew nd tape

-r <nunber > - nunber of attenpts to retry failing tape reads

- - ignore failing tape reads (inplies -r 0)

-p - disable progress reporting

-V - enabl e verbose trace of data transfer (inplies -p)

-s - output tape image in SMA format (not relevant for Charon-PAR)
-g - gather statistics and print upon conpletion

-a - do not print |ogo

Example physical tape to container:
$ nmd -1 tapel.txt -r 10 /dev/st5 /charon/tapes/tapel.vtape
Example container to physical tape:

$ ntd /charon/tapes/tapel. vtape /dev/st5
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p_srm_view

General notes:

The hasp_srm vi ew utility provides a simple command-line utility for gathering Sentinel license information.

Please note: Local hardware licenses can only be displayed from a local connection to the system, for example via the console. If you are
connected via a remote connection, for example ssh, the hasp_srm_view command will return an error. Network licenses do not have this
problem.

Workaround when connected via remote connection:

When connected to the system via a remote connection you can display the license contents with the following command (adapt the path of the
command if your installation location is different):

$ ssh | ocal host /opt/charon/bin/hasp_srmview [ OPTI O\]

Name:
hasp_srm_view — Charon Sentinel HASP Utility

Syntax:

hasp_srmvi ew [ OPTI O\

Parameters:
The command options of the hasp_sr m vi ew utility are listed below. If no options are specified, - | is assumed.

Parameter Description

-?, -h, -help Display the usage message.

-all Show the product license details for all available keys.

-c2v FlI LENAME Collect the Sentinel HASP key status information for the default key and write it to FILENAME. This C2V file is used to
request an update for an existing license. Can be used together with the - key parameter to select a particular key for
information collection.

-fgp FI LENAME Collect the host fingerprint information for generating a Sentinel software license and write it to FILENAME.

- key KEYNUMBER Assumes a show command and displays only the product license details for the key with the ID specified in KEYNUMBER

. This parameter can be used together with the - c2v option to select a specific license for which a C2V file should be
created. Required if more than one license is visible to the system.

-1 Show the product license details for the default key attached to the host.
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Name:
hasp_update — Sentinel HASP Update and Transfer Utility
Syntax:

hasp_update u fil ename

Parameters:

The hasp_updat e utility provides a simple command-line interface for manipulating the HASP License Key.
Parameter Description
u filename Apply the HASP key update found in filename.

The following parameters are obsolete:

i filename Retrieve Sentinel protection key information and write it to filename.
d Detach a license from a Sentinel Software License (SL).
r Rehost a license from a Sentinel Software License (SL) key.

1 Please note: Only the u option of this command should be used. For all other functions, please use the Sentinel Admin Control Center or the ha
sp_srm.vi ewutility.
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Charon-PAR Model Names

PA-RISC Model Names Used by Charon-PAR/PA9

Charon-PAR/PA9-64 Detalls

The model names of Charon-PAR emulated historic PA-RISC systems for HP-UX consist of three parts:

<f am | y- name>- <nunber - of - cpus>- <cl ock- speed>
Parameters:

® family-name describes the model family, e.g., rp2400,
® number-of-cpus describes the number of emulated CPUs, and
® clock-speed describes the CPU clock frequency in MHz.

Example:
rp2470-2-750 stands for an rp2470 model with two 750-MHz CPUs.

Abbreviations are possible, e.g,, rp2470-1 stands for an rp2470-1-750 model. See configuration file templates for permitted abbreviations.

PA9-32 Details

Currently, there is only one 32-bit model:

The PA9-32/720 (PA-RISC v1.1a) with single CPU at 50MHz, model string: "7000-720"
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PA-RISC Model Names Used by Charon-PAR/PA3

The model names of Charon-PAR emulated historic PA-RISC systems for MPE/iX consist of three parts:
<fam | y- nane>- <nunber - of - cpus>- <cl ock- speed>
Parameters:

® family-name describes the model family, e.g., A400,
® number-of-cpus describes the number of emulated CPUs multiplied by 100, and
® clock-speed describes the CPU clock frequency in MHz.

Example:

A400-100-110 is a single-CPU A400 system running at 110 MHz.

Device Addressing Terminology

In the following sections, an important part of the hardware configuration of an emulated model are the so called device paths.
A device path has the following structure: SBA/ LBA/ devi ce- nunber/function[.target.LUN] . These components have the following meaning:

SBA: system bus adapter
LBA: local bus adapter
Device number: identification of an individual device (e.g., and Ethernet card).

Function: identification of a particular unit of functionality (e.g., one Ethernet port or one SCSI bus) on a specific device. There can be up to four
functions per device.

Target: optional further identification. Its use depends on the type of device connected. For example, a SCSI target ID.
LUN: logical unit number of SCSI devices (e.g., disks and tapes). Used to address a logical unit associated with a SCSI target ID.

Examples:

® SBAO0, LBA 0, device number 1, function 0 results in a device path of 0/0/1/0
® SBA O, LBA 2, device number 1, function 1 results in a device path of 0/2/1/1
® SBAO, LBA 0, device number 1, function 0, SCSI target ID 1, LUN 0 results in a device path of 0/0/1/0.1.0
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Charon-PAR/PA9-64 - Supported 64-bit Model Configurations

This chapter describes the hardware configuration of the supported emulated historic 64-bit PA-RISC models for HP-UX. This information will be referred
to in other section, e.g., the configuration file reference.

A400 Model Family

A400 Family Overview

Model name No. of Max. RAM CPU Freq. HP-UX Model String Configuration model name
CPUs in GB MHz (for max. no. of CPUs)
rp2400 1 2 360 9000/800/A400-36 rp2400-1-360
440 9000/800/A400-44 rp2400-1-440, rp2400-1, rp2400
rp2430 1 2 550 9000/800/A400-5X rp2430-1-550
650 9000/800/A400-6X rp2430-1-650, rp2430-1, rp2430
rp2405 1 2 650 9000/800/A400-6X rp2405-1-650-A7121A

A400 Family Hardware Configuration

Models of the A400 family have 3 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

Dual SCSI-2 controller (53C875) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B = 0/0/1/1

Dual SCSI-3 LVD controller (53C896) 0/0/2/0 and 0/0/2/1 C = 0/0/2/0
D = 0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

There are two additional PCI slots (currently not available for expansion):

Slot number Device path

(SBA/LBA/device)
1 0/2/0
2 0/4/0

© Stromasys 1999-2022 144/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

A500 Model Family

A500 Family Overview

Model name No. of Max. RAM CPU Freq.
CPUs in GB MHz

rp2450 1-2 8 360

440

550
rp2470 1-2 8 650

750
rp2405 1-2 8 650

HP-UX Model String

9000/800/A500-36
9000/800/A500-44
9000/800/A500-5X

9000/800/A500-6X
9000/800/A500-7X

9000/800/A500-6X

Configuration model name
(for max. no. of CPUs)

rp2450-2-360
rp2450-2-440
rp2450-2-550, rp2450-2, rp2450

rp2470-2-650
rp2470-2-750, rp2470-2, rp2470

rp2405-2-650, rp2405-2, rp2405

A500 Family Hardware Configuration

Models of the A500 family have 4 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller

Dual SCSI-2 controller (53C875)

Dual SCSI-3 LVD controller (53C896)

Diva serial PCI card with 2 available serial ports

Device path(s)

0/0/0/0

0/0/1/0 and 0/0/1/1

0/0/2/0 and 0/0/2/1

0/0/4/0.0 and 0/0/4/0.1

There are four additional PCI slots (currently not available for expansion):

Slot number Device path
(SBA/LBA/device)

1 0/2/0

2 0/4/0

3 0/6/0

4 0/6/2
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Controller character code (for SCSI
device names)

A =0/0/1/0
B = 0/0/1/1

C =0/0/2/0
D = 0/0/2/1

145/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

L-Class and rp54xx Model Families

L-Class and rp54xx Families Overview

Model name

rp5400

rp5450

rp5430

rp5470

© Stromasys 1999-2022

No. of
CPUs

Max. RAM
in GB

CPU Freq.
MHz

360
440
550

360
440
550

360
440
550
650
750

875

550
650
750

875

HP-UX Model String

9000/800/L1000-36
9000/800/L1000-44
9000/800/L1000-5X

9000/800/L2000-36
9000/800/L2000-44
9000/800/L2000-5X

9000/800/L1500-36
9000/800/L1500-44
9000/800/L1500-5X
9000/800/L1500-6X
9000/800/L1500-7X

9000/800/L1500-8X

9000/800/L3000-5X
9000/800/L3000-6X
9000/800/L3000-7X

9000/800/L3000-8X

Configuration model name
(for max. no. of CPUs)

rp5400-2-360
rp5400-2-440
rp5400-2-550, rp5400-2, rp5400

rp5450-4-360
rp5450-4-440
rp5450-4-550, rp5450-4, rp5450

rp5430-2-360
rp5430-2-440
rp5430-2-550
rp5430-2-650
rp5430-2-750, rp5430-2, rp5430

rp5430-2-875
rp5470-4-550
rp5470-4-650
rp5470-4-750, rp5470-4, rp5470

rp5470-4-875
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L1000 (rp5400) Hardware Configuration

L1000 systems have 8 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

Dual SCSI-2 controller (53C875) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B = 0/0/1/1

Dual SCSI-3 LVD controller (53C896) 0/0/2/0 and 0/0/2/1 C =0/0/2/0
D =0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

Six PCI slots are available for expansion:

Slot Device path
number (SBA/LBA/device)
3 0/1/3

8 0/2/0

9 0/6/0

10 0/3/0

11 0/7/0

12 0/4/0
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L2000 (rp5450) Hardware Configuration

L2000 systems have 8 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

Dual SCSI-2 controller (53C875) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B =0/0/1/1

Dual SCSI-3 LVD controller (53C896) 0/0/2/0 and 0/0/2/1 C = 0/0/2/0
D = 0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

Ten PCl slots are available for expansion:

Slot Device path
number (SBA/LBA/device)
3 0/1/3

4 0/1/2

5 0/111

6 0/1/0

7 0/5/0

8 0/2/0

9 0/6/0

10 0/3/0

11 0/7/0

12 0/4/0

© Stromasys 1999-2022 148/ 186



Charon-PAR 3.0 | User's Guide Version 8 (up to product version 3.0.5) | 06 May 2022

L1500 (rp5430) Hardware Configuration

L1500 systems have 7 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller Device path(s) Controller character code (for SCSI
device names)
DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0
Dual SCSI-2 controller (53C875) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B =0/0/1/1
Dual SCSI-3 LVD controller (53C896) 0/0/2/0 and 0/0/2/1 C = 0/0/2/0
D = 0/0/2/1
Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

Six PCI slots are available for expansion:

Slot Device path
number (SBA/LBA/device)
3 0/4/2

8 0/3/0

9 0/9/0

10 0/8/0

11 0/12/0

12 0/10/0
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L3000 (rp5470) Hardware Configuration

L3000 systems have 10 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

Dual SCSI-2 controller (53C875) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B =0/0/1/1

Dual SCSI-3 LVD controller (53C896) 0/0/2/0 and 0/0/2/1 C = 0/0/2/0
D = 0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

Ten PCIl slots are available for expansion:

Slot Device path
number (SBA/LBA/device)
3 0/4/2

4 0/4/0

5 0/2/0

6 0/5/0

7 0/1/0

8 0/3/0

9 0/9/0

10 0/8/0

11 0/12/0

12 0/10/0
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N4000 (rp7400) Model Family

N4000 (rp7400) Family Overview

Model name

rp7400

No. of
CPUs

1-8*

CPU Freq.
MHz

360
440
550
650
750

HP-UX Model String

9000/800/N4000-36
9000/800/N4000-44
9000/800/N4000-5X
9000/800/N4000-6X
9000/800/N4000-7X

Configuration model name
(for max. no. of CPUs)

rp7400-8-360
rp7400-8-440
rp7400-8-550
rp7400-8-650
rp7400-8-750, rp7400-8, rp7400

* Starting with version 3.0.5, the models above may also be available in “oversized” versions up to 64 CPUs and 512GB RAM. Please check the

availability for your model with your Sales contact.

Starting with version 3.0.5, models with a CPU frequency of 750 MHz (model name in configuration: rp7400X-NN-750) will be able to make use of the
extended TLB feature.

N4000 (rp7400) Hardware Configuration

N4000 systems have 14 PCI buses.

Built-in controllers (all on PCI bus 0 of system bus adapter 0):

Controller

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller

SCSI-2 controller (53C875)

Dual SCSI-3 LVD controller (53C896)

Diva serial PCI card with 2 available serial ports

Twelve PCI slots are available for expansion:

Slot
number

1

2

10
1"

12
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Device path
(SBA/LBA/device)

0/5/0
0/4/0
0/12/0
0/8/0
0/10/0
0/2/0
1/12/0
1/10/0
1/4/0
1/2/0
1/8/0

1/0/0

Device path(s)

0/0/0/0
0/0/1/0

0/0/2/0 and 0/0/2/1

0/0/4/0.0 and 0/0/4/0.1

Controller character code (for SCSI
device names)

A =0/0/1/0

B = 0/0/2/0
C =0/0/2/1
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rp34xx Model Family (Supported Starting with Charon-PAR version 3.0.5)

rp34xx Family Overview

Model name No. of Max. RAM CPU Freq. MHz* HP-UX Model String Configuration model name
CPUs * in GB * (examples for 1 CPU)

rp3410 1 dual-core 6GB 800 9000/800/rp3410 rp3410-1-800

1000 9000/800/rp3410 rp3410-1-1000

"+"-Versions:

800 9000/800/rp3410 rp3410+-1-800

1000 9000/800/rp3410 rp3410+-1-1000
rp3440 1-2 dual-core 32GB 800 9000/800/rp3440 rp3440-1-800

1000 9000/800/rp3440 rp3440-1-1000

"+"-Versions:

800 9000/800/rp3440 rp3440+-1-800

1000 9000/800/rp3440 rp3440+-1-1000

* The rp3440 models may also be available in “oversized” versions up to 128 CPUs and 512GB RAM. Please check the availability for your model with
your Sales representative.
The +-versions emulate PA-8800 CPUs, the non-plus versions PA-8900 CPUs.

rp34xx Family Hardware Configuration

The models of this family have 8 PCI buses. However, for Charon-PAR, 7 buses were implemented. All built-in controllers are on PCI bus 0.

Built-in controllers (all on PCI bus 0 of system bus adapter 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

SCSI-3 LVD controller (531010) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B = 0/0/1/1

Dual SCSI-3 LVD controller (531010) 0/0/2/0 and 0/0/2/1 C =0/0/2/0
D = 0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

Diva serial PCI card with 2 available serial ports 0/0/5/0.0 and 0/0/5/0.1

Six PCl slots are available for expansion:

Slot Device path
number (SBA/LBA/device)
1 0/1/0

2 0/2/0

3 0/3/0

4 0/4/0

5 0/5/0

6 0/6/0
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rp44xx Model Family (Supported Starting with Charon-PAR version 3.0.5)

rp44xx Family Overview

Model name No. of Max. RAM CPU Freq. MHz* HP-UX Model String Configuration model name
CPUs * in GB * (examples for 1 CPU)

rp4410 1-2 dual-core 128GB 800 9000/800/rp4410 rp4410-1-800

1000 9000/800/rp4410 rp4410-1-1000

"+"-Versions:

800 9000/800/rp4410 rp4410+-1-800

1000 9000/800/rp4410 rp4410+-1-1000
rp4440 1-4 dual-core 128GB 800 9000/800/rp4440 rp4440-1-800

1000 9000/800/rp4440 rp4440-1-1000

"+"-Versions:

800 9000/800/rp4440 rp4440+-1-800

1000 9000/800/rp4440 rp4440+-1-1000

* The rp4440 models may also be available in “oversized” versions up to 128 CPUs and 512GB RAM. Please check the availability for your model with
your Sales representative.
The +-versions emulate PA-8800 CPUs, the non-plus versions PA-8900 CPUs.

rp44xx Family Hardware Configuration

The models of this family have 8 PCI buses. However, for Charon-PAR, 7 buses were implemented. All built-in controllers are on PCI bus 0.

Built-in controllers (all on PCI bus 0 of system bus adapter 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143-PD Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

SCSI-3 LVD controller (531010) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B = 0/0/1/1

Dual SCSI-3 LVD controller (531010) 0/0/2/0 and 0/0/2/1 C =0/0/2/0
D = 0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

Diva serial PCI card with 2 available serial ports 0/0/5/0.0 and 0/0/5/0.1

Six PCl slots are available for expansion:

Slot Device path
number (SBA/LBA/device)
1 0/1/0

2 0/2/0

3 0/3/0

4 0/4/0

5 0/5/0

6 0/6/0
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Charon-PAR/PA9-32 - Supported 32-bit Model Configurations

This chapter describes the hardware configuration of the supported emulated historic 32-bit PA-RISC models for HP-UX. This information will be referred
to in other section, e.g., the configuration file reference.

PA9-32/720 (7000-720)

PA9-32/720 Overview

Model name No. of CPUs Max. RAM in MB CPU Freq. MHz Configuration model name
HP 9000/720 1 265 50 720

PA9-32/720 Hardware Configuration

Built-in controllers:

Controller Device path(s) Controller character code (for SCSI device names)
Coral SGC Graphics M 1

Cobra Core BA 2

Cobra Core SCSI (controller model 53C700) 2/01 A =2/01
Cobra Core LAN (802.3) 2/0/2

Cobra Core HIL () (connector for input devices) 2103

Cobra Core RS-232 2/0/4

Cobra Core RS-232 2/0/5

Cobra Core Centronics () 2/0/6

Cobra (720) 8

Memory 9

M Not yet implemented.

This model has no expansion slots.
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This chapter describes the hardware configuration of the supported emulated historic PA-RISC models for MPE/iX. This information will be referred to in
other section, e.g., the configuration file reference.

A400 Model Family

A400 Family Overview

Model name No. of Max. RAM CPU Freq. Configuration model name
CPUs in GB MHz (for max. no. of CPUs)
A400 1 2 110 A400-100-110
150 A400-100-150

A400 Family Hardware Configuration

Models of the A400 family have 3 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143 Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

Dual SCSI-2 Controller (53C875) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B = 0/0/1/1

Dual SCSI-3 LVD controller (53C896) 0/0/2/0 and 0/0/2/1 C =0/0/2/0
D = 0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

There are two additional PCI slots (currently not available for expansion):

Slot number Device path

(SBA/LBA/device)
1 0/2/0
2 0/4/0
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A500 Model Family

A500 Family Overview

Model name No. of Max. RAM CPU Freq. Configuration model name
CPUs in GB MHz (for max. no. of CPUs)
A500 1-2 8 140 A500-200-140
200 A500-200-200

A500 Family Hardware Configuration

Models of the A500 family have 4 PCI buses.

Built-in controllers (all on PCI bus 0):

Controller Device path(s) Controller character code (for SCSI
device names)

DEC 21143 Tulip 10/100 Mbit/s Ethernet controller 0/0/0/0

Dual SCSI-2 Controller (53C875) 0/0/1/0 and 0/0/1/1 A =0/0/1/0
B =0/0/1/1

Dual SCSI-3 LVD controller (53C896) 0/0/2/0 and 0/0/2/1 C = 0/0/2/0
D = 0/0/2/1

Diva serial PCI card with 2 available serial ports 0/0/4/0.0 and 0/0/4/0.1

There are four additional PCI slots (currently not available for expansion):

Slot number Device path
(SBA/LBA/device)

1 0/2/0

2 0/4/0

3 0/6/0

4 0/6/2
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N4000 Model Family

N4000 Family Overview

Model name

N4000

No. of
CPUs

1-4,6,0r8

CPU Freq.
MHz

220
330
380
440
500
550
750

Configuration model name
(for max. no. of CPUs)

N4000-100-220
N4000-100-330
N4000-200-380
N4000-400-440
N4000-400-500
N4000-400-550
N4000-400-750

Starting with version 3.0.5, models with a CPU frequency of 750 MHz (model name in configuration: N400O0X-NN-750) will be able to make use of the
extended TLB feature.

N4000 Hardware Configuration

N4000 systems have 14 PCI buses.

Built-in controllers (all on PCI bus 0 of system bus adapter 0):

Controller

DEC 21143 Tulip 10/100 Mbit/s Ethernet controller

SCSI-2 Controller (53C875)

Dual SCSI-3 LVD controller (53C896)

Diva serial PCI card with 2 available serial ports

Twelve PCI slots are available for expansion:

Slot
number

1

2

10
11

12

Device path
(SBA/LBA/device)

0/5/0
0/4/0
0/12/0
0/8/0
0/10/0
0/2/0
1/12/0
1/10/0
1/4/0
1/2/0
1/8/0

1/0/0
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Device path(s)

0/0/0/0
0/0/1/0 and 0/0/1/1

0/0/2/0 and 0/0/2/1

0/0/4/0.0 and 0/0/4/0.1

Controller character code (for SCSI
device names)

A =0/0/1/0

B = 0/0/2/0
C =0/0/2/1
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Overview

The hardware of the emulated system is defined in the emulator configuration file. Charon-PAR comes with a number of template files that are stored in /o
pt/charon/cfg. Each template file contains the settings for a particular Charon-PAR/PA3 or Charon-PAR/PA9 hardware model or model family. The files
also contain important descriptions for all parameters listed.

The name of the Charon-PAR/PA3 template file is pa3.cfg. The names of the Charon-PAR/PA9-64 templates are rp*.cfg, for Charon-PAR/PA9-32 pa9-
32.cfg.

Before starting an emulator instance,

® copy the appropriate template file to the directory where you store the configuration data of your emulator instance, and
® modify the template file according to your requirements.

Comments in the file are preceded by the # character.

Please note that some entries require an equal-sign (=) and for other parameters an equal-sign is not allowed. The emulator will not start if a required
equal-sign is missing or an equal-sign is placed where it is not permitted.

If a parameter value is a string, it must be enclosed in double quotes.

The configuration file is structured in several sections that are described below
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License Configuration

This section defines the license specific parameters.

Parameter license key id

Optional parameter. There can be several license_key_id parameters in this section. They define a prioritized list of license keys. The first entry has the
highest priority. If no key with this ID is available, the next key in the list will be tried. If a higher priority key becomes available, the emulator will switch to
this license at the next periodic license check.

Syntax:
l'icense_key_id "key-id-priol"
license_key_id "key-id-prio2"
(..)

Parameters:

The key-id-prioX parameter is a numerical value that can be determined using the hasp_srm_view -all command and identifying the value of the Li
cense Keyld parameter in the output. As long as the ID is a numerical value, the quotes are optional.

Parameter license_use _any key

Optional parameter. This parameter is closely related to the license_key_id parameter. If the license_key_id parameter is used, it determines what
happens if none of the defined license keys are available.

Syntax:

i cense_use_any_key false | true
Parameters:

Default value: false

If this parameter is set to true, the emulator will try to find any other suitable licenses should none of the licenses specified by the license_key_id
parameter(s) be available. By default, if the license_key_id parameter is used, only the license keys specified there will be considered.

Parameter license_id

Optional parameter. There can be several license_id parameters in this section. They define a prioritized list of product license IDs. The first entry has
the highest priority. If no key with this product license ID is available, the next product license ID in the list will be attempted. If a higher priority license
becomes available, the emulator will switch to this license at the next periodic license check.

Syntax:
license_id "lic-id-priol"
license_id "lic-id-prio2"
(.-4)

Parameters:

The lic-id-prioX parameter is a string value that must be enclosed in quotes. It can be determined using the hasp_srm_view -all command and
identifying the value of the Product License Number parameter in the output. If none of the specified product licenses is available, the emulator
will not start, or a running emulator will stop.
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Problem Handler Parameters

The Charon-PAR configuration file supports the following parameters that can be used to alert the user to potential license problems:

Parameter

hasp_lost_usr_cmd

license_changed_usr_cmd

license_expiration_warning_usr_cmd

Description

Runs a user-defined script or a executable if Charon disconnects from current valid license and no other
valid license is found. This action is called every hour during the 12 hours grace period (at the end of which
Charon-PAR stops unless a license has been found).

The script or command started receives three parameters from Charon-PAR: key-id, product-license-id, and t
ermination time.

Usage example:
hasp_l ost _usr_cmd="./ny-1icense_connection_| ost. sh"

Runs a user-defined script or an executable when Charon-PAR disconnects from one license and connects
to another for any reason.

The script or command started receives four parameters from Charon-PAR: old-key-id, old-product-license-id,
new-key-id, and new-product-license-id.

Usage example:
I'i cense_changed_usr_cnd="./ny-1icense_changed. sh"

Runs a user-defined script or an executable when the license expiration time is within few hours. The default
setup is: starting 24 hours before expiration this script is invoked each hour.

The script or command started receives three parameters from Charon-PAR: key-id, product-license-id, expir
ation time.

Usage example:
i cense_expiration_warning_usr_cnd="./ny-license_expiration_warning.sh”

Machine State Parameters

Optional parameter: allows a non-default path to store the machine state.

Syntax:
machi ne_state_path "path"

Parameters:

The value of path is a Unix file system path. It must be enclosed in double quotes.

System Model Configuration

The system model configuration section contains one parameter defining the emulated historic PA-RISC model.

Syntax:

nmodel " nodel - nane"

The configured model must be covered by your license.
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Each configuration file template is preconfigured for a certain family of models. The following table shows the model-name values for each of the
configuration file templates:

Template

pa3.cfg

rp2400.cfg

rp2430.cfg

rp2450.cfg

rp2470.cfg

rp5400.cfg

rp5430.cfg

rp5450.cfg

rp5470.cfg
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Values for model-name
A400-100-110, A500-200-200,
N4000-100-750,
N4000-200-750,
N4000-400-750
rp2400-1-360
rp2400-1-440
rp2400
rp2430-1-550
rp2430-1-650
rp2430
rp2450-1-360
rp2450-1-440
rp2450-1-550
rp2450
rp2470-1-650
rp2470-1-750
rp2470
rp5400-1-360
rp5400-1-440
rp5400-1-550
rp5400
rp5430-1-360
rp5430-1-440
rp5430-1-550
rp5430-1-650
rp5430-1-750
rp5430-1-875
rp5430
rp5450-1-360
rp5450-1-440
rp5450-1-550
rp5450
rp5470-1-550
rp5470-1-650
rp5470-1-750

rp5470-1-875

Description

single CPU, 360MHz, model string: 9000/800/A400-36
single CPU, 440MHz, model string: 9000/800/A400-44
Abbreviation for 1 CPU system at 440MHz

single CPU, 550MHz, model string: 9000/800/A400-5X
single CPU, 650MHz, model string: 9000/800/A400-6X
Abbreviation for 1 CPU system at 650MHz

1 or 2 CPUs, 360MHz, model string: 9000/800/A500-36
1 or 2 CPUs, 440MHz, model string: 9000/800/A500-44
1 or 2 CPUs, 550MHz, model string: 9000/800/A500-5X
Abbreviation for 2 CPU system at 550MHz

1 or 2 CPUs, 650MHz, model string: 9000/800/A500-6X
1 or 2 CPUs, 750MHz, model string: 9000/800/A500-7X
Abbreviation for 2 CPU system at 750MHz

1 or 2 CPUs, 360MHz, model string: 9000/800/L1000-36
1 or 2 CPUs, 440MHz, model string: 9000/800/L1000-44
1 or 2 CPUs, 550MHz, model string: 9000/800/L1000-5X
Abbreviation for 2 CPU system at 550MHz

1 or 2 CPUs, 360MHz, model string: 9000/800/L1500-36
1 or 2 CPUs, 440MHz, model string: 9000/800/L1500-44
1 or 2 CPUs, 550MHz, model string: 9000/800/L1500-5X
1 or 2 CPUs, 650MHz, model string: 9000/800/L1500-6X
1 or 2 CPUs, 750MHz, model string: 9000/800/L1500-7X
1 or 2 CPUs, 875MHz, model string: 9000/800/L1500-8X
Abbreviation for 2 CPU system at 750MHz

1 to 4 CPUs, 360MHz, model string: 9000/800/L2000-36
1 to 4 CPUs, 440MHz, model string: 9000/800/L2000-44
1 to 4 CPUs, 550MHz, model string: 9000/800/L2000-5X
Abbreviation for 4 CPU system at 550MHz

1 to 4 CPUs, 550MHz, model string: 9000/800/L3000-5X
1 to 4 CPUs, 650MHz, model string: 9000/800/L3000-6X
1 to 4 CPUs, 750MHz, model string: 9000/800/L3000-7X

1to 4 CPUs, 875MHz, model string: 9000/800/L3000-8X
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rp5470
rp7400.cfg rp7400-1-360
rp7400-1-440
rp7400-1-550
rp7400-1-650
rp7400-1-750
rp7400

pa9-32.cfg 7000-720

Abbreviation for 4 CPU system at 750MHz

1 to 8 CPUs, 360MHz, model string:"9000/800/N4000-36
1 to 8 CPUs, 440MHz, model string:"9000/800/N4000-44
1 to 8 CPUs, 550MHz, model string:"9000/800/N4000-55
1 to 8 CPUs, 650MHz, model string:"9000/800/N4000-65
1 to 8 CPUs, 750MHz, model string:"9000/800/N4000-75
Abbreviation for 8 CPU system at 750MHz

1 CPU, 50MHz, model string: "7000-720"

Memory Configuration

This section defines the RAM size for the emulated system. It only contains one parameter.

Syntax:

nmenory nensi zeG

or
menory nemnsi ze

Memory size can be specified in gigabytes (denoted by the letter G) or megabytes.

Parameters:

Default memsize: 2 gigabytes

Maximum memsize: maximum allowed RAM size for the emulated system. See section Virtual Hardware Supported by Charon-PAR for the

maximum allowed values.

The configurable memory also depends on the amount of memory available on the host system.
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I/O Slot Configuration

This section is used to load additional controllers for the emulated system.

The available expansion PCI slots depend on the configured hardware model (see configuration template files and chapter Emulated Model Hardware
Configuration Details). The Emulated Model Hardware Configuration chapter also lists the device paths for all expansion slots of a model.

Supported controller types: SCSI controllers and Ethernet cards.

Syntax for Ethernet cards:
|l oad ETH tulip PCl sl ot-nunber
Parameters for Ethernet cards:

The parameter slot-number identifies the number of PCI slot (see configuration file template and Emulated Model Hardware Configuration Details).
All other parameters are fixed in the current version of the software.

Syntax for SCSI controllers:
|l oad SCSI controller-nmdel PCl sl ot-nunber
Parameters for SCSI controllers:

slot-number identifies the number of PCI slot (see configuration file template and Emulated Model Hardware Configuration Details).
controller-model can be

53C875 for single-chip boards (assigned to PCI device function 0), or

53C896 for a dual 53C895 controller (assigned to PCI device function 0 and 1)

System Console and Serial Line Configuration

Built-in Serial Lines

Most of the emulated systems have 2 serial lines. Please refer to Emulated Model Hardware Configuration Details for the device path associated with the
built-in serial lines.

Configuration path for built-in serial lines on Charon-PAR/PA3 and Charon-PAR/PA9-64 Comment
serial.uart0.device Console
serial.uart2.device

Configuration path for built-in serial lines on Charon-PAR/PA9-32

asp.uart0.device Console

asp.uart1.device

The configuration path string is used in the configuration file to specify parameters for the virtual serial line.
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Super/IO Module

If the Super/IO module has been loaded, there are two additional serial lines. In the configuration, they are identified by superio_001.uart0 and
superio_001.uart1. The basic configuration options are the same as for the default serial lines.

Configuration Syntax

Syntax:
serial . uart X devi ce. <opti on>="<val ue>"
or
superi o_001. uart X. devi ce. <opti on>="<val ue>"

The options available for configuration are described below.

Serial port options

type

The type option specifies the serial line connection type.

Possible values:

DUMMY

Default value

The serial line is not connected to a port.

The line has no input.

The output will be discarded but can be logged to a file.

telnet socket
Port is a network socket with telnet protocol support. ® Raw network socket port mode.
Data is transmitted as a character stream encapsulated in the ® Data is transmitted as a character stream without UART signals.
telnet protocol. ® UART baud rate and parity modes are ignored.
UART baud rate and parity modes are ignored. ® |f no client is connected, the output will be discarded.
If no client is connected, the output will be discarded. ® Only one client connection is allowed.
Only one client connection is allowed.
pty tty
Linux pseudo terminal device. ® Linux serial interface device.
UART baud rate and parity modes are ignored. ® This port type implements all serial port control signals, baud rate
Ignores serial port control signals changes. changes, parity modes. Actual capabilities depend on the capabilities of

the host hardware.

RFC2217

Port is a network telnet client with RFC2217 support.
The RFC2217 COM Port Control (a telnet protocol extension) allows sharing modems and other serial devices over a TCP/IP network.
The emulated serial interface connects to a serial port server.

This port type implements all serial port control signals, baud rate changes, parity modes. Actual capabilities depend on the capabilities of the host
hardware.
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port

The format and values of the port option, depend on the type of the port.

Type Port settings
DUMMY Any existing port settings are ignored.
socket, telnet The port is mapped to a TCP socket on the emulator host. A TCP port number must be unique on the host system.

The TCP port number is specified in the following format:
<wher e-to- i sten>: <portnunber >

Possible values for where-to-listen:

® Empty:

® |f the port number is specified without a colon (:), the interface process will only be accessible on the localhost
address. Equivalent | o: <por t nunber >.

® |f the port number is specified with a colon, the interface process will listen on all host interfaces.
® |nterface name: the interface process will only listen on the specified host IP interface.
® |P address: the interface process will only listen on the specified host IP address.

Default values:

® ":30000" for line 1
® ":30002" for line 2

pty, tty The port is mapped to a serial host interface (e.g., /dev/ttySO0, /dev/ttyUSBO0). For type pty, a pseudoterminal device is created
automatically if no device is specified.

The format is <devi ce- pat h> (as shown in the examples above).

RFC2217 The port is mapped to a serial port server on the network.

The format is <i p- addr ess>:<t cp- port >

command

This parameter is optional. It can be used to specify a terminal emulation program that is started automatically when the emulated system is started.
Charon-PAR provides preconfigured profiles for PUTTY (PAR-Socket, PAR-Telnet, PAR-Telnet-VT100) that can be used to connect to the emulated
system via a serial line.

stop_command

Boolean flag. If true, the command started on the serial line (parameter command) will be stopped when exiting from the emulator.

out_log

File name for logging the output character stream from the CPU to the device. Does not depend on the port being operational (the actual transmission is
not logged). Depending on the data sent, the file may best be viewed using a tool such as hexdump or od.

in_log

File name for logging the input character stream from the port to the device. Best be viewed using a tool such as hexdump or od.
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Console Communication

Charon-PAR provides preconfigured PuTTY session templates for connecting to a serial emulator console port. The templates must be copied to /root/.
putty/sessions or /root/.config/putty/sessions because the emulator must be started as the root user.

Method 1: TCP port 30000, raw data mode

serial .uartO. device. type="socket"
serial .uartO. device. port=": 30000"
serial . uart0. devi ce. command="putty -|oad PAR-Socket"

Method 2: TCP port 30000, Telnet protocol

serial .uartO0. device.type="tel net"
serial .uartO. device. port=":30000"
serial .uartO. device. cormand="putty -load PAR-Tel net-VT100"

To connect to the console port without loading a PUTTY template, the command parameter can be set to
serial .uart0. devi ce. coommand="putty"
To start the xhpterm emulator (Charon-PAR/PA3), the following setting should be used:
serial .uartO. devi ce. cormand="./xhpterm -port 30000 -clean -font 10x20"
Please note::

® |f no command is specified, a connection to the TCP port is possible by starting another terminal emulator manually.
® For device naming on Charon-PAR/PA9-32 refer to the serial line configuration section above.

SCSI Controllers and Devices

Every Charon-PAR emulated model has preconfigured SCSI controllers that can be used to configure emulated disks for the guest system. All models
also have the option to load additional controllers. Please refer to the section I/O Slot Configuration in this chapter.

Please note: The description below shows how to work with preloaded SCSI controllers. Once an additional SCSI controller has been loaded, the steps
below also apply to such a controller.

Preloaded SCSI Device Controllers

Charon-PAR implements I/O using controllers. Each controller

® supports up to 15 SCSI devices,
® s identified by a character code,
® s assigned a path corresponding to the leading for elements of the device path.

The tables below show the preconfigured SCSI controllers of an rp2400 model as an example.

Please note: Other models may have more or less preconfigured controllers with different device paths and code mappings. For details regarding your
model refer to the configuration file template or the chapter Emulated Model Hardware Configuration Details.

Code Module path (rp2400) Controller model

A 0/0/1/0 53C875
B 0/0/1/1 53C875
C 0/0/2/0 53C896
D 0/0/2/1 53C896
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Load Device Command for SCSI Devices

The load command is used to define SCSI devices.
Syntax:
| oad DDXnnn

DDXnnn represents the device name. It has the following components:

Component Value Description
DD SCSiI device type

DK Disk device mapped to file or physical device

MK Tape device mapped to file or physical device

GK Generic SCSI device mapped to physical SCSI target
X Controller Code

The rp2400 model is used as an example below; refer to the template configuration file of your model and to Emulated Model
Hardware Configuration Details for model specific details.

A rp2400 controller device path: 0/0/1/0
B rp2400 controller device path: 0/0/1/1
C rp2400 controller device path: 0/0/2/0
D rp2400 controller device path: 0/0/2/1
nnn SCSI target ID and LUN
(SCSI ID * 100) + LUN Identifies the SCSI device connected to a SCSI controller
Examples:

To load a disk on device path 0/0/1/0.1.2 (SCSI target ID 1, LUN 2), add the command
| oad DKA102

To load a tape on device path 0/0/1/1.12.0 (SCSI target ID 12, LUN 0), add the command
| oad MKB1200
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The image Subcommand

After a SCSI device has been loaded, the associated container file or device must be specified.
Please note: the image subcommand is for MK and DK devices only.
Format:
devi ce. i mage="<pat h-t o-devi ce-or-fil e>"
Parameters:

® device: the virtual SCSI device created by the | oad command. See the load command for details about the device name syntax.
® path-to-device-or-file: the path to the Linux device or container file.

Example:
To associate a disk device on 0/0/1/0.0.0 (controller code A, SCSI target ID 0, LUN 0) with a container file called Idev1.dsk, add the command

DKAO. i rage="1 dev1. dsk"

The devhame Subcommand

Use the devname subcommand to specify the device to be used for a generic SCSI device (GK device).

Please note: A generic SCSI device can be a tape or disk device. Guest system SCSI commands are passed through to the device directly and not
handled by the Linux disk or tape driver. The functionality depends on the device understanding the guest system SCSI commands.

Format:
GKXnnn. devnanme="<pat h-t o- devi ce>"
Parameters:

®  GKXnnn: the generic virtual SCSI device created by the load command. See the load command for details about the device name syntax.
® path-to-device: special filename of the generic SCSI device (/dev/sgX) on Linux, for example: /dev/sg0.

Tape autoload Subcommand

To enable tape container files to be automatically loaded as tapes into a virtual tape device, the autoload command can be added for a specific tape
device in the configuration file. Not applicable to physical tape devices.

Format:
MKXnnn. aut ol oad=yes| no
Parameters:
MKXnnn: the emulated tape device. Possible values for X and nnn see above.
Default: autoload is off by default.
Please note:

® The autoload command works well in many situations but can cause problems in some cases, for example with multi-volume backups. Any
applications using tape devices should be tested thoroughly to verify if the autoload option is working as expected.

® MPE/iX can load a tape using operating system utilities. HP-UX cannot. Hence, the autoload command may be more often useful in an HP-UX
environment.
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Tape size Subcommand

The size command limits the maximum size of a tape container file. Not applicable to physical tape devices.
Format:

MKXnnn. si ze=<si ze-i n- byt es>
Parameters:

®  MKXnnn: the virtual SCSI tape device created by the load command. See the load command for details about the device name syntax.
® size-in-bytes: maximum size of the tape container file.

Default: tape container file size is not limited.

Tape Subcommands for Physical Tape Devices

The following two commands can only be used for physical tape devices:

Subcommand Description

MKXnnn. f ast =t rue| f al se Optimization for writing EOF marks. Do not use for old tape drives.
Default is off.

MKXnnn. nounl oad=t rue| f al se Set to true for DDS tapes. Set to false for DLT tapes.
Default is on.

Typical System Disk Configuration

The system disk is usually configured on device path 0/0/1/0.0.0. To load this device and to map it to a disk image file, add the following commands:
| oad DKAO

DKAOQ. i mage="/dat a/ vi rt ual - di sks/| dev1l. dsk"
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Network Card Configuration

General information

The emulated Ethernet interfaces of Charon-PAR can be linked either to a

® physical host interface, or
® to a TAP interface on the host.

Notes for TAP interfaces:

A TAP interface can either be created by the user or will be created automatically by the emulator if it does not already exist.
For automatically created TAP interfaces, the user can specify a name or let the emulator select a name.

A automatically created TAP interface is not automatically added to a bridge, this must be configured via the initialize_command (see the
Ethernet Configuration Parameter table below).

® An automatically created TAP interface is deleted automatically upon emulator stop.
Notes for network configurations on VMware:

ESXi has configuration parameters that improve security but may block certain emulator NIC configurations.
One configuration option allows or blocks promiscuous mode (the default mode of operation for Charon-PAR guest NICs).

Other configuration options allow or block the change of a MAC address or the use of a different, additional MAC address on the same NIC (MAC
address changes, Forged transmits).

By default, emulated models have one Ethernet device. Depending on the model, more Ethernet devices can be added.

A guest HP-UX system will perceive the network card as a 10/100 Mbit/s controller running at 10 Mbit/s half-duplex. If the user tries to change this setting
using SAM or the lanadmin command, the command will be accepted but the displayed interface settings will not change. However, the throughput of
the emulated network card depends on the combination of network performance, physical network card characteristics, host system and guest system
performance - it is not tied to the displayed interface settings. So the actual throughput will be what can be achieved depending on the conditions listed
above.

Ethernet Card Device Names

Names on 64-bit systems:
The name of the Ethernet interface in the emulator configuration file has the format EWxn with the following definitions:

® xis an uppercase letter starting with A for the first interface and then continues with B, C, etc. for additional interfaces. The possible number of
network cards depends on the features of the original physical system. The absolute maximum number is 16.

® 1 js the device number of the card starting with O for each value of x.
Names on 32-bit systems:

The currently supported 32-bit system supports only one Ethernet card named system.lan0.card.
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Ethernet Configuration Parameters

This section lists the available Ethernet interface configuration parameters.

Basic syntax:

<device-name>.<parameter>="<value>"

The device-name specifies the name of the Ethernet card as described above in the Ethernet Card Device Names section.

The parameters and their values are described in the following table:

Parameter

mapping_mode

iface

macaddr

initialize_command

adapter_mode
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Values
Possible values:

® RAW: the emulated Ethernet card is mapped to a physical interface on the Charon host that is dedicated to the Charon
guest system. This setting is the default value.

® TAP: the emulated Ethernet card is mapped to a TAP device on the Charon host. If the parameter iface is not set or the
specified interface does not exist, it is created by the emulator.

® DUMMY: presents a network interface without any actual network connectivity to the guest system. All other Ethernet
parameters are ignored if this parameter is set.
It will be set automatically, if

® iface="dummy",
and mapping_mode="RAW".

® oriface=

Specifies the name of the host interface mapped to the emulated interface.
For mapping_mode="RAW": this parameter must be set to an interface dedicated to the emulator.
For mapping_mode="TAP": the parameter can be

® empty: the emulator will choose a name for the TAP interface and create it automatically at startup (and delete it when
stopped).

® name of non-existing TAP interface: the emulator will create the interface automatically at startup (and delete it when
stopped).

® name of an existing TAP interface: the emulator will use this interface.

For any mapping_mode: the value dummy will cause the emulator to present a dummy network interface to the guest
system.

Upon emulator start, Charon-PAR will set a variable IFACE to contain the interface name. This variable can then be used in
the initialization command to refer to the interface name.

Can be set to override the default (same as host interface) MAC address of the interface.

By default, when using mapping_mode RAW, the interface is put into promiscuous mode, and the original MAC address of
the interface is not overwritten.

If the legacy_mode is configured for the interface, it is not set into promiscuous mode, and the MAC address of the
corresponding host NIC is changed to the configured address. The original MAC address is restored upon emulator exit.

Please note: the above behavior is new starting with version 3.0.1 build 21.500. In older versions, when the MAC address
was changed, it was not reset automatically when the emulator was stopped.

Command(s) to initialize the host interface for use with the Charon emulator.

® For physical interfaces (RAW): all offload parameters active on the interface should be turned off, as shown by the
example in the configuration file template.

® For TAP interfaces: the TAP interface should be activated, if needed, and added to the appropriate bridge interface
(example:"ip link set $I FACE up; ip link set $I FACE master br0"); the exact configuration depends
on the customer requirements.

The variable IFACE is set by the emulator and defined automatically for the execution of the initialization command.
Defines the speed and duplex settings of the interface that are reported to the guest system.

Possible values: auto, 10BaseT-HD, 10BaseT-FD, 100BaseT-HD, 100BaseT-FD
Default: 100BaseT-FD
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Parameter (cont'd) Values

legacy_mode New starting with version 3.0.1 build 21.500. Only applicable to mapping_mode RAW. PA64 uses a physical network
adapter in promiscuous mode by default. This parameter allows to change the mode to non-promiscuous.

Possible values:

® true - non-promiscuous mode; if a custom MAC address was set, it will be set on the physical NIC during emulator
operation and reset to the burned-in MAC address when the emulator stops.

® false - promiscuous mode; if a custom MAC address was set, it will not be be set on the physical NIC (not required for
the guest communication due to promiscuous mode)

Default: false

pkg_dump Can be used to enable a packet dump to the log file.
Possible values: true or false
Default: false

rx_fifo_size Can be used to set the size of the RX FIFO buffer (in KB). Do not change unless advised to do so by Stromasys support.

Possible values: 0, or 16 to 1024
Default: 0 = disabled
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Logging configuration

This section defines how Charon-PAR handles logging. Note that the default log file location is the directory in which the emulator was started.
This can be changed with the emulator command-line option - | (or - -1 ogfi | e- pat h).

Log File Parameters

The following table shows the parameters relevant to the log file and their values:

Parameter Description

| 0og. name="pat h/ | og-fil e- nane" log-file-name specifies the base name of the log file. The full log file name will be created using the base
name combined with date, time and serial number. Default: charon-par.X_log.

A link with the name | og-fi | e- nane. | og will be created that points to the active log file. After a log
rotation, the link will be set to the new active log file.

The pat h specification is optional. It can be absolute or relative and indicates where the log file and the
log-file link will be created. Default is the directory in which the emulator is started. The specified directory
must exist - otherwise the emulator will not start.

| 0g. on_consol e= false | true Defines if logging output should be sent to the Charon-PAR console. Default: true.
| 0og. di sabl e= false | true Enable or disable logging. Default: false.
log.no_rotate= false | true If set to false, once the line limit for a log file has been reached, the old log file will be closed and a new

one will be opened with the last number in the log-file name incremented.. Default: false.

log.line_limt = value Maximum number of lines in the log file before rotation. Default: 100000.

Log File Format

Starting with version 3.0.1 the log file has the following format:

YYYYMVDD: hhmmss. uuuuuu: <severity><nessage>
wher e

- year
- nonth

- day

- hour

- nunites
- seconds
uuuuuu - usecs

3§§8§§

<severity> :='(warn|err| ERR):' or enpty
war n - warning

err - error

ERR - fatal error

<message> the conponent's nmessage in free form
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Parameter system.license_logging_level

Starting with Charon-PAR version 1.11, periodic (once per hour) log messages indicating a successful periodic license check are disabled by default to
avoid cluttering the log file. They can be re-enabled by adding this parameter to the emulator configuration file.

Syntax:

system license_l oggi ng_I| evel = val ue
Parameters:

® |f value is set to 2, the messages are enabled.

® |f value is set to 0 or 1, the messages are disabled.

Please note that this parameter must be placed towards the end of the configuration file and will not work if placed before the memory configuration.
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SuperlO Configuration

General Information

The SuperlO module is included in the Astro chipset and emulates a PCI board with PC style peripherals used in historic 64-bit PA-RISC systems:

parallel port

2 serial ports

dual-channel IDE controller
floppy disk controller

USB controller

timer

PIC interrupt controller

The current version of Charon-PAR supports only a subset of these devices. And the SuperlO module is only supported on models that are
based on the Astro chipset (rp24xx and rp54xx).

Currently supported are (depending on support by the emulated model and guest operating system)

® two serial ports
® one parallel port

Loading the SuperlO device

Before any devices of the module can be configured and used, the module must be loaded in the emulator configuration file.

The SuperlO module can be loaded in any system model with PCI bus support. By default it is loaded on models based on the Astro chipset (rp24xx and
rp54xx).

Use the following syntax to load this module:
| oad SUPERI O si o <bus-nunber> <sl ot - nunber >
Example:

|l oad SUPERIO sio 0 6

Please note:

Only one SuperlO module can be loaded in the configuration. Multiple SuperlO instances will not work properly.

The usable bus numbers and slot numbers depend on the emulated model and the already loaded devices.

If another PCI device is already installed in the specified PCI slot, the load command will fail with an error message.

The correct bus/slot location of the device is important to preserve the correct GSP (service processor) console configuration:

® |f the SuperlO module is inserted in a slot before the normal system serial console, the service processor console (GSP console) is set
to the first SuperlO serial port.
® HP-UX does not support the SuperlO serial port as GSP console. With such a configuration, it will crash early-on in the boot process.

Therefore, take care to always use a slot number higher than the one where the correct system console line has been loaded.
Otherwise, HP-UX will fail on boot.

After booting the guest HP-UX system, the example above will result in an ioscan output similar to the following:

ba 1 o0/0/6/1 superio CLAI MED BUS_NEXUS PCl Core |/ 0O Adapter

tty 1 0/0/6/1/1 asi 00 CLAI MED | NTERFACE Built-in RS-232C

tty 2 0/0/6/1/2 asi 00 CLAI MED | NTERFACE Built-in RS-232C

ext _bus 4 0/0/6/1/3 SCent | f CLAI MED | NTERFACE Built-in Parallel Interface
unknown -1 0/0/6/1/4 UNCLAI MED  UNKNOWN Built-in Floppy Drive
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SuperlO Serial Ports

Serial ports installed on SuperlO module can be configured the same as other serial ports. Please see chapter Serial Line Emulation Notes for more
information.

Path names for serial devices in the emulator configuration:

® superio_001.uart0 - COMO port
® superio_001.uart1 - COM1 port

Serial ports configuration example:

superi o_001. uartO. devi ce.type="tel net"
superi o_001. uartO. devi ce. port=":30001"

superi o_001.uart 1. device.type="tel net"
superi o_001. uart 1. devi ce. port=":30002"
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SuperlO Parallel Port

The parallel port installed on a SuperlO module connects to the host system parallel port device / dev/ par port 0. The parallel port output from the
guest OS is redirected to the host parallel port. No additional configuration for the parallel port is required.

However, it may be necessary to install the required kernel drivers in HP-UX and rebuild the kernel to activate the interface.
If the ioscan command shows the parallel port as UNCLAIMED, perform the following steps:

1. Use the kemodule command to verify the status of the required drivers:
# kcnodul e | grep Centlf
Cent|f static explicit
SCent|f static explicit

2. If the status is unused, load the modules into the kernel using the commands:
# kcnodul e Cent | f =best
# kcnodul e SCent | f =best

3. You will be informed that this change can only become active after the next reboot. If you confirm, the kernel will be modified and you can reboot
the system.

Once the ioscan command shows that the parallel port as CLAIMED by the correct driver, you can, for example, use SAM to configure a printer on the
parallel port
(Printers and Plotters > LP Spooler > Printers and Plotters > Action > Add Local Printer > Add Parallel Printer).

If no parallel port device exists on the host system, an error message similar to the one below will be printed to the emulator log. It does not affect system
operation, but the parallel port redirection will not work.

err:open('/dev/parport0', ORDW) is failed (errno 2) No such file or directory
err:ioctl(handle, PPCLAIM is failed (errno 9) Bad file descriptor

Modern host systems often have no physical parallel port. In such cases, a USB-LPT adapter or a software redirector (such as LPT-over-IP) can be used.
The emulated parallel port operation depends on the host parallel port operation and some USB-LPT adapters may not produce reliable results.
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Other Parameters

Parameter system.do_timer_correction

If the system time of the emulated system deviates too much from the correct time, it can cause application problems in the emulated system. If this
cannot be solved by other means (e.g., NTP), the parameter described here can be used to adjust the system time of the emulated system based on the
host system's NTP adjusted time.

Syntax:
system do_timer_correction = false | true
Parameters:

If set to false, no time correction will take place.
If set to true, the time of the emulated system will be corrected as described above.

Default: false

Parameter fma_check

Charon-PAR requires a host CPU that supports the FMA capability. Normally, an emulator will not run when trying to start it on a CPU without the
required capabilities.

This parameter allows you to disable the FMA check. However, this may lead to unexpected problems with the guest operating system.
Please note: Do not use this parameter if you run PA9 instances. For PA3 instances, use the configuration option at your own risk.
Syntax:

fma_check = false | true
Parameters:

If set to false, Charon-PAR will not check the FMA support of the host CPU.

Default: the check is enabled.

Parameter system.stop_on_halt

Available starting from version 3.0.5. This parameter is applicable to emulated systems in which a HP-UX guest operating system runs. When HP-UX is
shut down with the shut down - h command, the guest system will be halted. By default, the emulated system will be powered off automatically when a
halt is detected (that is, the Charon-PAR process will be stopped). The stop_on_halt parameter allows the user to influence this behavior.

Syntax:
system stop_on_halt = false | true
Parameters:

If set to false, Charon-PAR will not stop the emulated system automatically after the guest operating system has been halted. The emulator must
be stopped from the Charon-PAR console (at the pa9-64> or pa9-32> prompt).

Default: true. the emulated system will be stopped automatically after the guest operating system has been halted.
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When a Charon-PAR instance is started, the first interface visible to the user is the PDC (processor dependent code) console of the emulated system (i.
e., the firmware of the system). It provides some important function that will be described below:

® PDC Main and Configuration Menus
® ODE MAPPER2 Program

PDC Main and Configuration Menus

At the console prompt Mai n menu: Enter conmmand or menu > the user can enter either one of the available commands directly or display the main
menu by entering nenu:

Please note: Commands can be entered by typing the full command or the abbreviation indicated by the uppercase letters. The commands must
be entered in lowercase.

There is an overlap between menus, as shown by the configuration menu (type co or more letters of the command) below:
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Important commands in the main menu:

Command Description

boot pri Boot from the primary boot device.

boot alt Boot from the alternative boot device.

boot device Boot from device with specified device path. Example device path: 0/0/1/0.0.0

path pri Display primary boot path.

path alt Display alternative boot path.

path <pri |alt> path Set the boot path. If neither PRI nor ALT is specified, the primary path will be set.

search Search for boot devices

I'i f path lifimage Boot a lif file. This parameter is currently mostly used for testing. Use only as advised by Stromasys. The path

parameter is a SCSI device path for 64-bit systems, on a 32-bit system it can be the device path of a network
card or a SCSI device path. The lifimage parameter contains the path of the bootable lif file (absolute path or
path relative to the directory in which the emulator runs).

reset Restart the system.
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Important commands only available in the configuration menu:

Command Description

auto Display the autoboot settings.

auto boot on | off Enable or disable system autoboot.

booti nfo Displays a summary of boot parameter and paths as shown below:

def aul t Reset the parameter values to the predefined settings.

Please note: the service menu and the information menu currently do not contain important additional commands.
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ODE MAPPERZ2 Program

The MAPPER2 program can be used to report all the emulated hardware of the emulated historic PA-RISC system.

To start it, perform the following steps:
1
2
3
4
5

The program will display the hardware found on the system. A partial output is shown below:

. Start the Charon instance.

. At the PDC menu, enter boot pri to boot from the main path.

. Atthe promptinteract with IPL (Y or N)? > enterY.
. At the | SL> prompt, enter the command ODE.

. At the ODE> prompt, enter RUN MAPPER2.

After the program has completed, type exi t at the ODE prompt to return to the ISL prompt, or type exi t in the Charon-PAR console to stop the
emulator.
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The preconfigured MPE/iX system for Charon-PAR/PAS3 provides several command files and UDCs (User Defined Commands). For the most part, all
customizations are located in the CHARON.SYS group.

This section provides an overview of the following utilities:

Configuring the IP Address
Configuring the Time Zone
Synchronizing the System Time
Default UDCs

Configuring the IP Address

Stromasys provides a special command file (SETIP.CHARON.SYS) in the preconfigured MPE image. This command file enables the user to configure
the network without using a block-mode terminal that would otherwise be required to access the relevant MPE utility (NMMGR).

The command file takes three parameters: host IP address, default gateway address, and netmask. The image below shows a sample:

3" ON LDEV #10.

IFF ON LDEW
Canfiguration changes applied.

After changing the configuration, the command file will automatically restart the network to activate the changes.

Configuring the Time Zone

The preconfigured MPE/iX system is configured with TZ="PST8PDT" .

The supplied LOGON UDC (which executes out of UDC.CHARON.SYS ) runs the command file TZ.CHARON.SYS which in turn sets the TZ system
variable local to every Job and Session:

: PRI NT TZ. CHARON. SYS
setvar tz ' PST8PDT'

To change the time zone, edit the file TZ.CHARON.SYS, and adjust the system clock using the commands:

1 SETCLOCK TI MEZONE=WKX: Yy
1 SETCLOCK ; CANCEL

xx:yy stands for the time offset of your timezone.
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Synchronizing the System Time

The preconfigured system contains the :SYNC utility to update the system time. It must be run as manager.

: HELLO MANAGER. SYS
: SYNC. CHARON

If :SYNC detects that the system date was updated, it displays the old and new timestamp:

:sync. charon. sys
Ti me changed from SAT, JAN 1, 2000, 12:00 PM
to SAT, FEB 2, 2013, 9:40 PM

Otherwise it will just display the current date.

Notes:

® By default, :SYNC performs a :SETCLOCK;NOW to adjust any large discrepancies between the system clock, and the current time. It should
only be used when starting or resuming an emulated system, and should not be used while date-aware programs or command files are running.

:SYNC should not be used at or close to midnight - this could result in an incorrect date being set.
® :SYNC is supplied 'as-is', with no warranty as to correct performance.

Default UDCs

The Charon-PAR preconfigured MPE/iX system includes the following predefined UDCs.
Stromasys provided UDCs in UDC.CHARON.SYS:

Command Description

LOGON Logon UDC

SH Posix Shell access

ABORTCON ABORTCON script front-end
FSCHECK Shortcut to FSCHECK
SHOWCONN SHOWCONN script
SHOWCLKS Shortcut to SHOWCLKS
NSLOOKUP Shortcut to NSLOOKUP
ABORTJ ABORTJ script

PRINTO "Tail" on running/terminated job
HELLO HELLO command with default ID
L Shortcut to LISTF,2
SHUTDOWN Access to :SHUTDOWN command

The original vendor provided Posix "smoothing" commands in HPPXUDC.PUB.SYS: PLISTF, FINDDIR, FINDFILE, LISTDIR, DISKUSE, SH,
HPMPETOHFS, HPLISTFCLEANUP, HPPARSEFEQ.

Command to access SNMPCONTROL in SNMPUDC.NET.SYS.
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Including all the relevant information when you report a problem with Charon-PAR will facilitate the problem solution.

Please note: log files may contain sensitive information. It is the responsibility of the user to verify that the information may be shared with
Stromasys support according to the regulations of the user's organization.

To include the most important information, perform the following steps described in the following sections:
® Running charon-report

® Collecting Additional Information
® Providing the Collected Data to Stromasys Support

Running charon-report

The charon-report tool (/opt/charon/bin/charon-report) collects important information about the Charon-PAR installation and the environment in which
Charon-PAR runs. For example, it includes the host operating system version, a list of installed packages, the output of Iscpu, Ishw, Ispci, Isusb, and dm
esg, and the networking configuration.

The tool has several parameters to influence its behavior:

Parameter Description

-h Displays a short help text and a summary of the available parameters.

--help

-C Utility runs in non-interactive mode. Reports are stored in /opt/charon/reports. Without this

--crash-report parameter, the utility will prompt you for a short description of the problem and store the report in
tmp.

-f PATH [PATH ...] File/directory to include in report. Can be used multiple times. May contain wildcards for files

--add-file PATH [ PATH ...] /directory selection. If empty, the Charon config and log directories (/opt/charon/cfg, /opt/charon/log)

will be included in the report. Important parameter to include the correct directories containing the
relevant emulator configuration and log files.

Please do not include vdisk or vtape container files in the report. Upload them separately if
advised to do so by Stromasys support.

-e Send report on email. Default address: support@stromasys.com. It is strongly recommended to
--enuil review the content of the produced report before sending it via email to make sure the content of
the report can be shared externally without violating company regulations.

-t EMAIL Email address to send report. Can be used multiple times.
--email-to EMAIL

Collecting Additional Information

In addition to the data collected by the charon-report utility, prepare the following information:

® The Charon-PAR configuration file used and the log files showing the problem.
® A detailed problem description.
® Detailed instructions on how to reproduce the problem.

Providing the Collected Data to Stromasys Support

The data can be provided to Stromasys support via email or via an upload to a location provided by Stromasys support.

Please note: log files may contain sensitive information. It is the responsibility of the user to verify that the information may be shared with
Stromasys support according to the regulations of the user's organization.
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