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1. INSTALLING FREEAXP

1.1 WINDOWS INSTALLATION
1.1.1  Prerequisites

1.1.2 Operating Systems
FreeAXP™ runs on the following 32 and 64-bit Windows Operating systems:

Windows XP x86, x64 Windows Server 2003 x86, x64
Windows Vista x86, x64 Windows 7 x86, x64
Windows 2008 x86, x64

1.1.3 Hardware

FreeAXP requires the following minimum hardware. Faster hardware will yield better emulator
performance.

Dual core processor
2GB memory
1 NIC (optional: required if emulator network support desired)

1.1.4 Rights

FreeAXP should be installed from an Administrative account. Windows Vista, Windows 7, and
Windows Server 2008 users will need administrative rights to run the FreeAXP configuration
wizard and to launch FreeAXP from the command line or a batch procedure.
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1.15

Windows Installation Steps

1) Download the FreeAXP installation package from:
http://migrationspecialties.com/FreeAXP.html

2) Run freeaxpsetup.exe. Thiswill install the FreeAXP software. Administrator rights are
required to install FreeAXP. The installer automatically determines if a 32 or 64-bit

insgtallation is required.
3)

Installation Warning: When the installation is started, Windows XP and 2003 may issue a

Security Warning similar to Figure 2. Windows Vistaand 7 systems may display a User
Account Control message similar to Figure 1. Click "Run" or "Continue" to proceed with

the installation.

(Open File - Security Warning
Do you want to run this file?

Name: freeaxpsetup.exe
| Publisher:

Type:

Application

From: M:\SoftwaretDriversiDEC

MIGRATION SPECIALTIES INTERNATION. ..

Bun i Lancel

v iways ask before opering this file

‘while files fram the Internet can be useful, this file type can
potentially harm your computer. Only run software from publishers
you trust wWhat's the risk?

Figure 2: Security Warning message

4) Information Window: Next an informational
window will appear similar to Figure 3. Click "Next"

to continue.

5) License Window: The eminently fair and reasonable

User Account Control

——

If you started this program, continue,
=

¥ Details

Installer
MIGRATION SPECIALTIES INTERMATIOMAL, INC

Continue H Cancel

User Account Control helps stop unauthorized changes to your computer,

Figure 1: User Account Control message

<2 MSI FreeAXP 1.0.0.206 3

MSI FreeAXP 1.0.0.206

Publisher: Migration Specialties International, Inc.
Web site: hittp: /e, migr ationspecialties. com

Email address:

support@miqrationzpecislties. com

FreeAkPe4 Installer will install or upgrade MSI FreeAXP on your
computsr.

Click Next bo continue,

Copyright [c] Migration Specialties Intemational, Inc.
This program is pratected by copyright law and international
treaties, Unauthorized reproduction or distribution of this
program, ar any partion of t, is a vislation of applicable laws.

Figure 3: FreeAXP information window

<3 MS1 FreenXP 1.0.0. 206

License agreement

Flease 1ead the license agreement carefully before continuing.

license terms will need to be accepted. Figure 4
provides an example of the license window. Check
the "l agree" box and click "Next" to continue.

FreeAXP™ License Agreement
Covering Free AXP32™ & FreeAXP64™

FreeAXP License Agreement
Free&XP Copyright @ 2009-2010 Migration Specialties Intemational, Inc
All rights reserved

Free&XP is available free of charge for personal and commercial use
Permission is hereby granted, free of charge, to any person or organization
(Entity) obtaining a copy of this software and associated documentation

files (the "Software"), to deal in the Software without restriction, including  +

[[11 agres to these terms and conditions

Figure 4: FreeAXP license window
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6) Installation Options: Figure5 provides an example

= MSI FreeAXP 1.0.0.206

of the Installation Options window. FreeAXP Installation options @
Cong- gs Of tWO maj n Componer]ts’ the ernul mor and These options determine how the application will be irstalled.
the network driver. Emulator installation is always e ) ey | | TSPl ML Frsotip

required and cannot be unchecked. Instalation of the
network driver isoptional. If the network driver is
not installed, the emulator cannot be configured with

6,247 KB
6,351 KB

aNIC. A normal installation would install both e
components. e
The "Installation folder" box allows a different e i)
installation folder to be specified, if desired. Figure 5: FreeAXP installation options
Previous Installation Warning: If a previous e

version of FreeAXP isinstalled on the system, the I
FreeAXP installer will remove it before installing the ﬂ e
current version. Figure 6 depicts atypical installation '
warning message box. Click "OK" to de-install the
previous version of FreeAXP and install the current
version, or "Cancel" to abort the installation process.

Click Ok to uninstall it now, or click Cancel o cancel the instalation process.
Cancel |

Figure 6: Previousinstallation warning

Asthe previous version of FreeAXP isde-installed a
DOS window will flash past. Thisisnormal.

7) Ingtallation Completed: The FreeAXP installer e _
will complete the installation and display a s e e e
completion window similar to Figure 7. The
completion window contains a check box offering to
launch the FreeAXP configuration wizard. The
default isto launch the wizard. The FreeAXP
Configuration Wizard describes the wizard in
detail. Click "Finish" to exit the installation process.

=

") WIS FreadXP 10,0187

[¥ Start the configuration utiliy

+ Back [W} Cancel
_ _ _ Figure 7: FreeAXP installation compl ete
1.1.6 Windows Installation Details
1.1.6.1 Installation Folder

By default, the FreeAXP installer creates a folder named FreeAXP in the program-files system
folder (C:\Program Files on most English-language installations of Windows). FreeAXP
components are installed in this folder. The Installation Options window (Figure 5) allowsthe
user to change the installation folder if desired.

1.1.6.2 Firewall Exception

The FreeAXP installer will create an exception for FreeAXP in the default Windows firewall. If
anon-Windows firewall is deployed, an entry may need to be added for
freeaxp.exe t0 support the emulator console connection. The default entry would be:

C:.\ Program Fi | es\ FreeAXP\ f r eeaxp. exe
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1.1.6.3 Installation Log

FreeAXP buildsthe installation log file Installyyymmddhhmmss.log in
C:\Program Files\FreeAXP. If problems are experienced with the FreeAXP installer, the log file
may help identify them.
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2. DE-INSTALLING FREEAXP

2.1 WINDOWS UNINSTALL

FreeAXP can be de-installed from Windows XP and Server 2003 systems using the Control
Panel function Add or Remove Programs. On Windows Vista, 7, and Server 2008 use the
Control Panel function Programs and Features.

When FreeAXP isde-ingtalled, all configuration files created using the Configuration Wizard are
retained. Files created outside of the \Program Files\FreeAXP installation directory are also
retained.
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3. FREEAXP CONFIGURATION WIZARD

Note: Windows Vistaand Windows 7 users will need administrative rightsto run the FreeAXP
configuration wizard.

FreeAXP emulator configurations are easily created using the FreeAXP Configuration Wizard.
As many configurations as desired can be created and stored on a system. FreeAXP
configurations are limited to the following virtual hardware.

One serial port, which is also the console port.

32MB to 128MB in 32MB increments.

One NIC.

Up to seven SCSI devices on one controller, one of which can be a physical CD-ROM.
See the FreeAXP SPD for addition information on FreeAXP capabilities and limitations.

3.1 FREeEAXP CONFIGURATION FILES

The FreeAXP Configuration Wizard generates text files containing a script that defines the
desired hardware configuration for avirtual Alpha system. This script can be viewed and
modified using any text editor. However, modifying the script is strongly discouraged for two
reasons:

1) The Wizard storesthe generated configurationinan &= =
encoded comment at the beginning of the script. Any U —————
modification to the comment precludes using the BB A o
Wizard for further script maintenance. The Wizard
will issue an error smilar to Figure 8 when opening a
script with a missing or modified comment section. Figure 8: Corrupt configuration file error

2) When re-opening a configuration file, the Wizard only parses the encoded comment. Any
user changes in the body of the script will be lost when the script is saved.

In short, if modifying a configuration script by hand, do not later attempt to modify it with the
Wizard. The Wizard always replaces a configuration file with a new one.
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3.2 USING THE FREEAXP CONFIGURATION WIZARD

The premise behind the FreeAXP Configuration Wizard is that each configuration is saved asa
shortcut to the individual User or All Users Start Menu under the FreeAXP folder. This makes
configurations easy to locate and launch.

1) The FreeAXP Configuration Wizard can be launched by navigating to:
Start> All Programs> FreeAXP> FreeAXP Configuration Wizard

2) User Account Control Message: If running from an
account with Administrator privileges, Windows Vista
and 7 users may see a User Account Control message
like the one depicted in Figure 9. The Wizard
automatically detects privileged users and allows them
to create configuration shortcuts for al users. Non-
privileged users can only create configuration
shortcuts for themselves. Shortcuts are discussed
further in the next section.

3) Shortcut Window: When launched, the Wizard will
display the configuration window with a shortcut
window superimposed in front of it. The shortcut
window offers three options:

Figure 9: User Account Control message

a) Edit configuration from start menu

This option allows an existing configuration to be

displayed and changed in the configuration

window. If the Wizard is being started for the

first time or no configurations have been saved as  Figure 10: Configuration shortcut window
shortcuts, then this option will be grayed out, as

depicted in Figure 10.

Otherwise, alist of existing shortcuts will be
displayed, as shown in Figure 11.

To view and modify an existing configuration,
select it and click "OK".

Figure 11: Shortcut window with existing
shortcuts
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b) Browsefor existing configuration

This option allows the user to search for existing
configuration files. Clicking the associated button
and then clicking "OK" brings up a browser
window, as shown in Figure 12. The user can
then browse to afolder containing the desired
configuration file. Select the file and click
"Open" to view and modify the configuration.

Figure 12: Configuration browse window

c¢) Create new configuration

Selecting this option allows the user to create a
brand new configuration. Clicking the associated
button and then clicking "OK" brings up the
configuration creation window, as depicted in
Figure 13. Thiswindow presents the following
options.

i) Location for Emulator configuration
Allows the user to specify the folder in which Figure 13: Create configuration window
to store the new configuration file. The user
can key an existing folder name or use the browse button [...] to locate or create the
desired folder.

Note: Depending upon the user rights and Start Menu option selected, the Wizard will
default to the My Documents or Public Documents folder as the destination for a new
configuration file. The destination folder can be changed by the user.

ii) Namefor Emulator configuration
Allows the user to enter the configuration file name. Any legal Windows file name is
allowed.

iii) Do not add to start menu
Selecting this button prevents a configuration shortcut from being created. Only the
configuration file will be created. Such a configuration file will need to be launched
manually. See Section 4.5 for instructions on manually launching a configuration.

iv) Add to start menu for current user
Selecting this button creates a configuration shortcut in the current users Start Menu
only. Use thisoption to create private configurations.

v) Addto start menu for all users
Selecting this button creates a configuration shortcut in the All Users Start Menu,
making the configuration available to al users. Use this option to create public
configurations. If auser does not have Administrator rights, this option will be
unavailable.

Note: Be advised that creating a shortcut for All Users does not automatically mean any
user can launch the emulator. In order for anon-privileged user to run the emulator,
file permissions must be set appropriately on the following files:
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Emulator File Default File Name User Permissions
Configuration file configuration-file.cfg read permissions

Log file configuration-file.log read/write permissions
NVRAM file configuration-file.nvr read/write permissions
Time Of Year file configuration-file.toy read/write permissions
Disk images .img, .vdisk, .dsk read/write permissions
CD-ROM images .iso read permissions

The .log, .nvr, and .toy files are described in Chapter 0. To generatethe files, run the
emulator once and terminate it when it reaches the SRM console prompt (>>>) by
typing "exit". The fileswill then be available to set permissions on.

Note: Creating a configuration fileina
system root directory such as C:\ or
system directory such as C:\Windows
is not recommended. The Wizard
issues awarning if the user specifiesa
system directory as the location to
create the configuration file. Under
Windows Vista and Windows 7, the
Windows User Account Control
(UAC) blocks the emulator from Figure 14: System directory warning message
creating its.log, .nvr, and .toy filesin
the root directory, causing the emulator startup to fail. If running from system
directory isa must, then manually modify the shortcut to "Run as an Administrator".
Again, thisis not recommended.

4) Configuration Window: Once anew or
existing configuration is selected, the Wizard's
configuration window isrevealed. Figure 15
depicts atypical new configuration window.
The configuration window allows the user to
define the hardware the virtual Alpha system
will contain. Entries in the configuration
window are straight-forward.

a) Memory Size

FreeAXP allows avirtual Alpha system to

be configured with 32MB to 128MB of

memory. Memory is available in 32MB Figure 15: New FreeAXP configuration window
increments. Select the amount of memory

desired by clicking the appropriate button.

Note: OpenVMS version 8.2 and higher requires more than 32MB of memory to boot.
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b) Serial Port (Console)

The default FreeAXP emulated serial port serves as the virtual system console port.
Console communications are established using alocalhost telnet port. By default, this
port is defined as 9000. The user can define the port number to any valid value.

If you wish to run multiple copies of FreeAXP on a single system, which is only
advisable on systems with multiple CPU cores and lots of memory, be sure to change the
console port number on each configuration or the following error will be issued and the
emulator will fail to launch.

ESL- F- FAIL: Enul ator Fail ure:
CTB- WNOBI ND: Coul d not bind socket to |isten on!

i) Start PUTTY automatically
FreeAXP ships with the free PUTTY?* terminal emulator. PUTTY is configured asthe
default console device. If adifferent console device isto be used, uncheck this box.

Any decent VT terminal emulator, such as KEA, Reflection, Powerterm, and PUTTY
can be defined as a console device. Even Hyperterm can be used. For example, a
user might prefer using a KEA terminal emulator for the console. In this case, they
would define the KEA connection type as Telnet, the Host Name as localhost, and the
Telnet port as 9000. They would launch the KEA console session manually after
launching the FreeAXP emulator session.

c) Network

FreeAXP supports an optional Network Interface Card (NIC) emulated as a DE500
10/100Mb device. The FreeAXP virtual NIC needs to be assigned to a physical NIC on
the host system. To enable the virtual NIC, check the Enabled box. A drop down box
will appear displaying the available host network devices. Select the one which will be
assigned to FreeAXP. Figure 17 shows a FreeAXP configuration with networking
enabled and a NIC selected.

It is recommended that the host system contain dual NICs and that FreeAXP be assigned
exclusive access to one NIC. The other NIC can support host network operations. A
second NIC is also recommended to support telnetting from the host into the emulator.
See section 4.1 for additional information.

d) Disk & CD-ROM devices

FreeAXP provides asingle virtual KZPAA SCSI controller supporting one to seven
devices. The devices can be virtual disk drives, virtual CD-ROMSs, or a single physical
CD-ROM. Available devices names are DKAO thru DKAG0O.

i) Image
Checking the Image button opens up afile window in which a disk or CD-ROM
image can be defined. CD-ROM images are identified by an .iso extension. Disk

PUTTY isfree software devel oped by Simon Tatham. See the FreeAXP license agreement for additional details.

10
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Note:

images, also often called disk container files, can have any legal Windows file name.
Common disk image extensions are .dsk, .vdisk, and .img.

Creating a Disk Image: FreeAXP will create a disk image on the fly if desired.
When the Image button is selected, a Create check box and a GB box open up along
with the image file window. The FreeAXP Configuration Wizard will automatically
generate adisk image folder and name based on the folder and name used for the
configuration file. The DKA100 definition in Figure 17 showsthis feature. If a
different image file name is desired, modify or replace the generated entry.

The GB box can be used to specify the disk image size in Gigabytes. Legal disk
images sizes are 1 to 1000.

When creating a disk container file, the file is not created by the Wizard. It is created
when the emulator islaunched. Theimagefileisonly created if it does not already
exist. Checking the Create box will not overwrite an existing image file.

If an image file create has been
specified and the image file does not
already exist, the emulator will create
the file upon launch. The Virtual
Layer Command (VLC) window will
display the message DFL-I-CREAT and
a progress count running from 0% to
100%. When the specified disk
image(s) have been created, the
emulator will proceed with the boot.
Figure 16 depicts atypical VLC window inwhich a disk image is being created.
Creating a large disk image file or multiple disk images may take along time.

Figure 16: Creating a disk image

Using an Existing Disk Image: An existing disk image file can be assigned to a
virtual disk device by specifying its name and fold in the file window. The browse
button[...] can be used to navigate to a disk image file.

Remember to clear the Create check box when specifying an existing disk image. If
the Create check box is left checked and the image file name is incorrect, FreeAXP
will create a new image file using the specified name. If the check box is cleared,
FreeAXP will generate an error on launch saying the specified disk image file cannot
be found.

Specifying a CD-ROM Image: A CD-ROM image, or 1SO file, can be specified just
like an existing disk image file. FreeAXP recognizesthe .iso extension as a Read
Only device and treats the device accordingly.

Physical CD-ROM

FreeAXP allows one physical CD-ROM device to be attached to the emulator.
Checking the Physical CD-ROM button automatically assigns the host \\.\cdrom0
deviceto the virtual Alpha. Figure 17 shows DKAG00 assigned as a physical CD-
ROM.

FreeAXP only allows assignment of one physical CD-ROM device per configuration.

11
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5)

6)

7)

12

Working with an Existing Configuration:
Working with an existing configuration is
similar to creating a new one. Once a new
configuration is open, its virtual hardware
characteristics can be modified by adding,
changing, and removing devices. Figure 17
depicts an existing configuration containing a
NIC, three disk devices, and a physical CD-
ROM Device.

Saving a Configuration: Once a
configuration has been defined, it is saved by
clicking the [OK] or [OK & Run] button in the
configuration window. The configuration will

Figure 17: Existing FreeAXP configuration

be saved in atext file. Depending upon the shortcut options selected earlier, a configuration
shortcut may also be saved inthe User or All Users Start Menu.

If the [OK & Run] button is selected, the configuration will launch immediately after being

saved.

Removing Configuration Shortcuts: Section 3) above discussed creating configuration
shortcuts. A configuration shortcut can be removed from the Start Menu by right clicking the
shortcut and selecting "Delete". Note that deleting a shortcut does not delete the associated

configuration file.
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4. RUNNING FREEAXP

4.1 HoST NETWORK CONFIGURATION

Prior to launching FreeAXP, open the Properties box of the NIC
assigned to FreeAXP and uncheck all items assigned to the NIC,
as shown in Figure 18. Thiswill prevent Windows from trying
to share the NIC with FreeAXP. For usersrunning FreeAXP on
a system equipped with awired and wireless NIC, assigning
FreeAXP the wired NIC will provide more stable network

performance.

4.2 LAUNCHING FREEAXP

With a configuration created, it'stime to
launch FreeAXP. Launching FreeAXP is
equivalent to powering up areal Alpha
system. The emulator launches the Virtual
Layer Command (VLC) window and runs
a series of checks on itsvirtual hardware,
ensuring that all of its devices are present.
If adisk image file has been misnamed or
aNIC has changed, the emulator will
display an error, wait for a user
acknowledgement, and exit. If the
configuration is valid, the emulator will
launch the console window?, load the
SRM console firmware, and display the
three chevron console prompt (>>>).

Once the console prompt appears, the
virtual Alphaisready to load or boot a
supported O/S. The two most common
O/Srunon Alpha systems are Tru64 Unix
and OpenVMS. Seethe FreeAXP SPD for
other supported O/S.

Figure 18: FreeAXP NIC properties

Figure 19: FreeAXP boot screens. VLC window on top,
system consol e below.

2 Assuming the console has not been disabled in the configuration file.

13
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4.3 FReEeAXP VLC WINDOW

When FreeAXP is launched, a Virtua
Layer Console (VLC) window similar to
Figure 20 appears. Closing theVLC
terminates the emulator. Closing the
VLC isequivalent to powering off the
virtual system. If the emulator is
shutdown normally and exited from the
console window, the VLC will close
automatically.

Warning: Terminating FreeAXP viathe
VLC window is equivalent to crashing real hardware. Dataloss may occur and the TOY and
NVRAM settings for that emulator instance will be lost.

Figure 20: FreeAXP VLC window

43.1 Emulator Units of Performance

Once the emulator is running, a dynamic counter labeled Emulator Units of Performance (EUP)
will appear inthe VLC. One EUP is roughly equivalent to 700,000 Alpha-instructions executed
per second. Some of the instructions the emulator executes are not real Alpha instructions, but
custom instructions replacing bits of firmware or PALcode. These can take the place of multiple
Alphainstructions.

The EUP number fluctuates depending on the host system load and the type of instructions being
executed. For example, a high percentage of floating-point operations results in a lower number
of EUPs. The EUP serves as an emulator heartbeat. Aslong asthe EUP is fluctuating, it
confirms that the emulated CPU isin fact running.

4.4 LAUNCHING FREEAXP FROM
A SHORTCUT

Note: When accessing a physical device like a
CD-ROM, FreeAXP needsto run from an
account with administrator rights.

FreeAXP is designed to be easily launched from
configuration shortcuts created by the FreeAXP
Configuration Wizard. See Chapter 3 for a
description of the Configuration Wizard. To
launch a configuration, navigate to the FreeAXP
folder in the Start Menu and select the desired

configuration, as depicted in Figure 21.
9 P 9 Figure 21: Sdecting a FreeAXP configuration shortcut
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4.5 LAUNCHING FREEAXP MANUALLY

FreeAXP emulators can also be launched manually from a command window or batch file. The
configuration file needs to be declared in the command line using the /CONFIGURATION_FILE=
parameter. The following command line would launch the Alpha0l FreeAXP configuration:

"C:\ Program Fi | es\ Fr eeAXP\ fr eeaxp. exe" [ CONFI GURATI ON_FI LE="C: \ Al pha\ Al pha0O1l. cf g"

Note the use of quotesin the command and
parameter strings to ensure the file names are
correctly passed to the emulator. Thisis
particularly important when passing file names
containing blanks.

Figure 22 depicts a command line launch of
FreeAXP.

Figure 22: FreeAXP command line launch
4.6 FIRST LAUNCH MESSAGES

When a new configuration is launched for the first time, two error messages are display in the
console window during the virtual hardware boot:

ERROR: | SA table corrupt!
Initializing table to defaults
type >>>init to use these changes

TI MER _TPS environnment variable invalid
Defaulting to 1nS per tick

This behavior is similar to what happens on ared
AlphaServer when the CMOS battery is replaced.
The Time Of Year (TOY) and NVRAM variables
have not yet been initialized by the console
firmware. Once the emulator has successfully
booted to the console prompt and has then been
shutdown in a controlled fashion using the exit
command, TOY and NVRAM information will be
written to .toy and .nvr files. The next timethe
emulator boots, the required information will be
extracted from these files and the above errors
will not occur.

Figure 23: FreeAXP first launch errors

4.7 CONSOLE OPERATIONS

Once the system console prompt appears (>>>), operations proceed just as they would on areal
AlphaServer 400. FreeAXP runsthe actua AlphaServer 400 console firmware, providing all of
its functionality and limitations. From this point forward refer to the actual legacy hardware
documentation for configuration and set up options. The hardware isvirtual, but it acts like the
real thing.
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4.7.1 Console Help

The FreeAXP console supports the same help
functionsas areal AlphaServer 400. Type Help
to view available console help text.

4.8 LAUNCHING FREEAXP
WITHOUT THE CONSOLE Figure 24: Console help screen
Like areal Alphasystem, it is possible to launch FreeAXP without aconsole if the console boot

parameters are properly configured. Under OpenV M S the console can be set to boot
automatically by setting the following console variables:

>>> SET AUTO_ACTI ON BOOT
>>> SET BOOTDEF_DEV ddua

Where ddua is a disk device such as DKAO.

4.9 EXTING FREEAXP

A normal O/S shutdown under FreeAXP will return control to the system console, just like on
real Alphahardware. A <Ctrl"P> entered from the console window will also return control to the
console. To exit FreeAXP from the console in a controlled fashion, type exit a the console
prompt. The message "exit: No such command" will appear in the console window and
FreeAXP will shutdown. The TOY and NVRAM settings for the configuration will be saved.

Warning: Terminating FreeAXP viathe VLC window is equivalent to crashing real hardware.
Data loss may occur and the TOY and NVRAM settings for that emulator instance will be lost.

4.10 RUNNING MULTIPLE COPIES OF FREEAXP

Running multiple copies of FreeAXP on a single system is feasible, but requires robust host
hardware and manual intervention. At a minimum, the host system should have two CPU's, one
for the host O/S and the other to support FreeAXP. For each additional copy of FreeAXP
launched, an additional host CPU should be available. Each additional FreeAXP process must
be manually assigned to its own CPU. Additional memory and afast 1/0 bus will also be
required to achieve adequate performance.
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5. FREEAXP TIPS & TRICKS

Items in this section will help you get the most out of FreeAXP.

5.1 NETWORKING NOTES

5.1.1 Dedicating a NIC

On dual NIC systems, and this includes systems with a hardware NIC and awirelessNIC, it is
best to disable TCP/IP services on the NIC assigned the FreeAXP. Prior to launching FreeAXP,
open the Properties box of the NIC assigned to FreeAXP and uncheck all items assigned to the
NIC. Thiswill prevent Windows from trying to share the NIC with FreeAXP. For users running
FreeAXP on a system equipped with awired and wireless NIC, assigning FreeAXP the wired
NIC will provide more stable network performance.

5.1.2 Networking FreeAXP on a System with a Single NIC
Here is one way to network FreeAXP on a system that only has one NIC:

1) Download the OpenVPN 2.1.1 installation package for Windows from
http://openvpn.net/index.php/open-source/downloads.html

2) Runtheinstallation package, selecting only the “TAP Virtual Ethernet Adapter”.

3) Refresh the system's Network Properties. A new network connection with “TAP-Win32
Adapter V9" asthe description should now be available. Rename this virtual adapter to
“FreeAXP NIC”.

4) Gotothevirtual “FreeAXP NIC” properties, choose “Configure”, and on the “ Advanced”
tab set “Media Status’ to “ Always Connected”.

5) Select both the physical NIC that is connected to the outside world and the virtual “FreeAXP
NIC”, right click, and choose “Bridge connections’.

6) Fromacmd window, run “NET STOP MSIPCAP’ followed by “NET START MSIPCAP’
to restart the FreeAXP PCAP driver.

7) Runthe FreeAXP configuration wizard and choose the virtual “FreeAXP NIC” asthe
network adapter.

This configuration allows the creation of network connections between the virtual Alpha, the
host system, and the external network.

5.1.3 Manually Modifying the FreeAXP MAC Address

Running more than one instance of FreeAXP on the same network may cause problems. The
configuration wizard in FreeAXP uses the same MAC address for each configuration. To correct
this, manually modify the NIC configuration in the .cfg file using a unique MAC address with a
mac line similar to the following:

pci 11 = de500
{
adapt er =" Fr eeAXP";
nmac="08- 00- 3b- aa- bb-cc";
}
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Note: Once a configuration has been manually modified, do not access it with the configuration
wizard. Doing so will overwrite any changes you have made.

Warning: Do not set the LSB (multicast bit) of the first octet. Doing so makes the first number
odd (ex. "09-00-2b-aa-bb-cc"), which violates the Ethernet MAC standard and will
interfere with NIC functionality.

We will address automatically providing a uniqgue MAC address in a future release of FreeAXP.

5.1.4  Networking with Wireless Ethernet

Setting the FreeAXP MAC to the same MAC address as your wireless card will allow sharing a
wireless connections ASLONG ASYOU DO NOT RUN DECNET PHASE IV, which will
forcibly change the FreeAXP MAC address to the DECnet phase IV address (AA-00-04-xx-Xx-
xX), breaking the wireless connection. Do not share the same TCP/IP address between the
wireless host and your FreeAXP system, or you will confuse both systems.

5.1.5 Manually Configuring a Second NIC

FreeAXP supportstwo NICs. This feature is available primarily to support Tru64 clustering.
Enabling the second NIC requires manual modification to the FreeAXP configuration file.

A second NIC is defined viathe virtual pcil2 device. The following example depicts a second
NIC definition:

pci 12 = de500

{
adapt er =" Fr eeAXP";

}

The second NIC must be unique from the primary NIC. In the above example, the string
\Device\Msi Pcap {964C6727-2EBE-432E-95F0-FDE78ECCBBCL1} uniquely identifies the
second NIC. Thisstring is part of the Windows NIC definition. There are several waysto obtain
this string:

1) Create adummy FreeAXP configuration file defining the secondary NIC. Copy the pcill
definition out of thisfile, changing pcill to pcil2.

2) Useadapter="ask"; inthe pci12 clause. FreeAXP will prompt for the desired NIC upon
launch. Copy the NIC string and place it in the configuration file.

3) Look upthe NICID viaregedit under HKEY_LOCAL_MACHINE\SYSTEM\
CurrentControlSet\Control\Network\{4D36E972-E325-11CE-BFC1-08002BE10318}.

Warning: Inadvertently modifying the Windows registry can disable a Windows system.

Note: Once a configuration has been manually modified, do not access it with the configuration
wizard. Doing so will overwrite any changes you have made.

FreeAXP will automatically assign the second NIC a MAC address differing from the primary
NIC. However, if running multiple instances of FreeAXP, the second NIC address will be
duplicated like the first one. If running multiple instances of FreeAXP on the same network,
manually set the MAC address of each NIC to unique values. See section 5.1.3.
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5.1.6 Installing a New NIC
If installing anew NIC, re-install FreeAXP to allow Winpcap to recognize the NIC.

51.7 NIC and Older O/S

If you are experiencing network problems with older versions of OpenVMS or Tru64, try
changing the NIC from a DES00 to the DE435. The DEA435 offers better compatibility with
older O/S. We recommend using the DE435 with versions of VMS prior to VMS 7.2 and Tru64
Unix prior to 4.0.

pci 11 = de435

5.1.8 VMware NICs

Not all virtual NICs provided viaVMware are created equal. If you are running FreeAXP ina
VMware environment and having problems with the NIC, try these solutions:

Treat the VMware NIC like awirelessNIC. Assign the NICs MAC address to the FreeAXP
NIC. All the caveats in section 5.1.4 apply.

Some versions of VMware ESX and VMware Server require that the virtual NICs be
manually set to promiscuous mode. Depending on the VMware product, accomplishing this
may require adding an entry to aVVMware configuration file or finding the right configuration
option in the configuration menus. Promiscuous mode is required to process DECnet traffic.

5.2 PERSONALALPHA & CHARON CONTAINER FILE

If you are attempting to boot a PersonalAlpha or CHARON-AXP system container file using
FreeAXP, you may need to make the following changes to achieve a successful boot:

Disable the CHARON Accelerator utility. Aswith real Alpha hardware, this extension will
cause a boot check under OpenVMS.

Personal Alpha's NIC device shows up as ESAO. FreeAXP's NIC device shows up as EWADO.
If booting from a Personal Alpha image, you may need to reconfigure LAT, DECnet, and
TCP/IP services.

5.3 Disk /O

FreeAXP allows simultaneous access against up to 7 virtual disks. These disks can all exist as
container files on asingle physical disk on the host system. If you are running an application
under FreeAXP that puts high 1/0 loads on multiple disks, you can easily saturate the physical
disk controller, which in turn will adversely impact performance on the FreeAXP system.

To aleviate this problem, spread virtual disks across multiple physical disks if your FreeAXP
application is1/0 intensive across multiple volumes simultaneously.
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5.4 MANUALLY ADDING A SECOND SERIAL PORT

FreeAXP supports two serial ports, the console (OPAQO) and TTAO. TTAO can be added to the
configuration file viathe configuration wizard or manually. The following sample code shows
OPAO (serial0) assigned to port 9000 and TTAO (seriall) assigned to port 9001.

serial 0 = i 16550

sO_tn = tel net

{

port = 9000;
wait = true;
action = """C \Program Fi |l es\ FreeAXP\putty.exe"" telnet://| ocal host: 9000";

}

seriall = i16550
{

sl tn = tel net

{

port = 9001;
wait = true;
action = """C \Program Fi |l es\ FreeAXP\putty.exe"" telnet://l ocal host:9001";

}
}

5.5 SERIAL PORT LOGGING

FreeAXP supports logging activity at each serial port (OPAO and TTAOQ). To enable logging on
a serial port, add the following code to the FreeAXP configuration file.

serial 0 = i 16550
sO_log = logfile
fil ename="D:\ FreeAXP\ OPAO. | 0og";

sO_tn = tel net

{

port = 9000;
wait = true;
action = """C \Program Fi |l es\ FreeAXP\putty. exe"" telnet://| ocal host: 9000";

}
}

5.6 USING CDs AND DVDs

FreeAXP permits mounting and using real OpenVMS and Tru64 Unix CDs and DVDs,
However, you will obtain much better performance if you create an 1SO image of these devices.
I/0 on virtual CDs and DVDs s very fast, speeding up installations and data access.

We have had good luck creating Tru64 and VMS 1 SO images with ImgBurn, available free at
http://www.imgburn.conv.
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5.7 TUNING

No specific tuning is required to run OpenVMS or Tru64 Unix on FreeAXP. However, utilizing
alow performance host or overloading the 128M of memory will have consequences, just ason a
real Alphaserver. Tuning the O/S may help rectify the situation. If not, consider using a more
powerful host system, reducing the work load, or moving to FreeAXP's commercial big brother,
Avanti.

58 PUTTY SETTINGS

Starting with adefault PUTTY configuration, these are the settings we typically use to access
VMS systems. These work for VAX, Alpha, and Integrity platforms along with virtual VAX and
Alpha systems via serial or telnet connections.
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5.9 WRITE PROTECTING A DISK

To write protect adisk container file, add the read only and cdrom qualifiersto the disk
definition link in the FreeAXP configuration file.

di sk0.2 = file

{
imge = "M\ Al pha\ BURNER\ Dat al. vdi sk";
read_only = true;
cdrom = true;

}
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6. OPENVMS SPECIFIC NOTES

6.1 OPENVMS 8.3

OpenVMS 8.3 requires a minimum of 64MB of memory to run.

6.2 VMS 6.2 IMAGE BACKUPS

To create a proper system disk image backup under V6.2, it is necessary to issue the BACKUP
command with the /NOALIAS qualifier. BACKUP/IMAGE without /NOALIAS does not pick
up the VM S$SCOMMON directory or its contents.

These commands properly copy and restore the VM SSCOMMON directory under VMS 6.2.

I mage Backup Command
$ BACKUP/ | MAGE/ NOALI AS/ | GNORE=I NTERLOCK DKA200: MKA600: SYSTEM BCK/ SAVE

I mage Restore Command
$ BACKUP/ | MAGE MKAG00: SYSTEM BCK/ SAVE DKB500:

6.3 FLOATING POINT VALUES

We have run extensive tests against the VAX and | EEE floating point instructions. We are
aware of only two minor deviations under FreeAXP from the behavior of real AlphaServer 400
hardware.

1. With IEEE floating point instructions, the least significant bit of the fraction may be
differ between the FreeAXP and areal AlphaServer 400. We believe thisisdueto a
rounding difference. There should be very few applications where this would matter.

2. After an overflow occursin a multiplication or division instruction, the result (which is
invalid either way) differs between FreeAXP and area AlphaServer 400. Asthe
overflow condition is properly signaled, this should not be a problem for a well-behaved
application.

6.4 OPENVMS CLUSTERING

OpenVMS NI clusters between FreeAXP and real Alpha and Itanium hardware have been
successfully created and are stable.

FreeAXP Beta 1.0.5.261 and subsequent releases support satellite boot into acluster.

6.5 VMS 6.2 NETWORK SUPPORT

FreeAXP supports both a DE435 and DE5S00-BA virtual NICs. VMS 6.2 is not fully compatible
with the DE5S00-BA. We recommend using the DE435 with versions of VMS prior to VMS 7.2.

If you insist on using the DES500, insert the following code into SYSTARTUP_VMS.COM to
work around the compatibility issues and bring up DECnet and TCP/IP services.
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$ @BYSSMANAGER: STARTNET. COM I Start DECnet

$ MC NCP SET EXEC STAT OFF | Shut down DECnet

$ WAI T 00: 00: 10 | Pause 10 seconds*
$ OBYSSMANAGER: STARTNET. COM | Restart DECnet

*Failure to pause long enough may result ina NETNOSTATE bug check.

6.6 RECONFIGURING THE NETWORK

FreeAXP uses the EWAO and EWA1 network devices. If you system uses a difference network
controller, you will need to reconfigure the network settings in VMS to support the EWA
adapters. Hereisasimple set of steps to accomplish this for DECnet Phase IV and
Digital/Compag/HP TCP/IP services.

1) Disable the DECnet (STARTNET) and TCP/IP (UCX$STARTUP) start upsin
SYSTARTUP_VMS.COM. Comment out commands similar to these:

$ | F F$SEARCH( " SYS$SYSTEM NETACP. EXE") . NES. ""
THEN @BYS$MVANAGER STARTNET

$ @YS$MANAGER: UCX$STARTUP. COM

$ @YS$SMANAGER: TCPI P$STARTUP. COM

2) Reboot VMS.
3) Run NETCONFIG.COM and reset your DECnet parameters.
4) Enable DECnet start up in SYSTARTUP_VMS.COM (STARTNET).

Note: It isvery important that DECnet services start before TCP/IP services. Some VMS
startup configurations submit DECnet and TCP/IP startup commands as batch
procedures. We recommend you discontinue this practice and execute the startup calls
directly from the SY STARTUP_VMS procedure as inline commands.

5) Reboot. This ought to fix DECnet and LAT.

6) Run UCX$CONFIG.COM or TCPIPSCONFIG.COM and reset your TCP/IP configuration.
7) Enable TCP/IPin SYSTARTUP VMS.COM (UCX$STARTUP or TCPIO$STARTUP).
8) Reboot. This should fix TCP/IP.

6.7 BOOT CONSOLE VARIABLES.

FreeAXP emulates the Alphaserver 400/166, and its boot variables behave exactly as the real
Alphaserver. To save the boot variables between boots, ensure the emulator writes them to the
nvram file viaan init.

>>> set boot def _dev DKAO
>>> set boot _osflags 0
>>> jnit

24



Migration Secialties International, Inc. 719-784-9196, Fax: +1 888-854-3417 Info@MigrationSpecialties.com

7.  TRU64 UNIX SPECIFIC NOTES

7.1 TRuU64 VERSION SUPPORT

FreeAXP supports Tru64 UNIX V5.1B, V5.1A, V5.1, V5.0A, V4.0x, and V3.2C. FreeAXP has
not been tested with V5.0 or any EFT or pre-release variants.

7.2 NIC SUPPORT IN V3.2X RELEASES

Tru64 verions in the V3.2X family require that the DE435 NIC be used since they pre-date the
introduction of the DE5S00 NIC. A DE500 will not be recognized by aV3.2x release.

7.3 NIC CONSOLE VARIABLES

Regardless of the settings of the physical NIC used in Windows, set and lock the DE500 mode to
'Fast', and the DE435 to "Twisted Pair'. Do NOT use Auto at any time.

>>> set ewaO_npde Fast
>>> set ewb0_node Twi sted Pair
>>> init

Failing to select and lock the NIC speed from the console may result in unpredictable behavior
by the Tru64 Tulip NIC driver. Symptoms may include not recognizing the card, poor
performance, and only uni-directional traffic.

7.4 LAT AND DUAL NICs

When operating with dual NICs and running LAT, if both NICs are on the same segment or
switch, exclude one or other NIC from LAT. This prevents creation of ghost services or nodes.

# latcp -E tul

7.5 BOOT CONSOLE VARIABLES.

FreeAXP emulates the Alphaserver 400/166, and its boot variables behave exactly as the real
Alphaserver. To save the boot variables between boots, ensure the emulator writes them to the
nvram file viaan init.

>>> set boot def _dev DKAO
>>> set boot _osflags A
>>> jnit
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Appendix A: GLOSSARY

EUP Emulator Units of Performance: One EUP is roughly equivalent to 700,000 Alpha-
instructions executed per second. Some of the instructions the emulator executes are not
real Alphainstructions, but custom instructions replacing firmware or PALcode
components. These custom instructions may replace multiple Alpha instructions.

SPD  Software Product Description: A document providing detailed product specifications.

VLC Virtual Layer Command: The VLC isthe command window used to display emulator
activity. Itisnot the system console.
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Appendix B: FREEAXP EMULATOR FILES

Each FreeAXP emulator configuration has a set of files associated with it. Thefilesare stored in
the same folder as the configuration file and use the configuration file name. 1f the emulator

configuration is moved, these files should be moved with it.

File Example Function Created by...
Extension

.cfg AlphaOl.cfg | Configuration file. Defines the User
emulator's virtual hardware.

.log Alpha02.log | Log file. Records launch and FreeAXP at configuration launch. The
runtime information during an file is overwritten each time the
emulator session. configuration is launched.

.nvr AlphaOl.nvr | NVRAM information storage. FreeAXP on normal exit after first

launch of configuration.

.toy AlphaOl.toy | Time Of Year information storage. | FreeAXP on normal exit after first

launch of configuration.

Disk and CD-ROM image files are also a user defined part of a FreeAXP configuration. |If these
files are moved, the associated FreeAXP configuration file needs to be updated.
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