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Background

Before getting started, a little background information regarding Virtual PC should help in understanding the
whole process.

Virtual PC emulates a standard 32-bit x86-based PC. All of the basic hardware components are emulated except
the processor, which is virtualized. What this means that all VMs will have an identical set of hardware,
NBIFNRf Saa 2F (GKS LIK& & A the ekceptidg i¥thdgric&apsCPUKWiBIIR & | NB ®
virtualized, or in other words, if the physical PC has an AMD Opteron CPU, so will all the VMs running on that
computer. However, if a VM is moved to a physical PC with an Intel Pentium IV CPU, the CPU in the VM will

change to a P4. Depending on the OS installed in the VM, this can cause some issues and may require the OS to

be repaired or reinstalled so the correct kernel is installed.

Emulated Devices Virtual Machines

Component or Device Virtual machine emulated hardware

BIOS AMI BIOS

Chipset Intel 440BX

Sound card Creative Labs Sound Blaster 16 ISA Plug and Play
Network adapter Intel/DEC 21140A 10/100

Video card S3 Trio 32/64 PCI (8 MB Video RAM with VM Additions)
Terminology

HOST PC

The physical PC may also be referred to as the host PC This is the physical computer that the Virtual PC
application is installed on.

GUEST P& Virtual Machine (VM)
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be installed on. A VM consists of two files, a Virtual Hard Disk (.VHD) and a Virtual Machine Configuration (.VMC).
The .VHD is the virtual hard drive and the OS and software that will be installed in the VM will be stored here. To
the host PC, this is simply a file, like a Word document or an MP3 file. To the VM, it will appear to be the first hard
drive on the system (C: ) drive. The .VMC file is simply a configuration file that contains all the information on the
settings of the VM, like its name, RAM assigned, .VHD name and other configuration parameters.

HostKey

The hostkeyor hostkeyis a user-defined key that allows you to regain control of the mouse when it is captured
by a VM and allows special key combinations to be passed to the VM. The default hostkeyis the right-ALTkey. To
pass the key combination of CTRL+ALT+D#6la VM, the hogkey+DELcombination is used instead. Another
useful combination is hostkey+R. This is equivalent to a hard reset on a physical computer. The hostkeyallows
special key combinations to be passed to the VM. A table of additional hostkeycombinations is listed in the VPC
Help.



Virtual PC Toolbar

e

= Located in the lower left corner of the £+ a Qvindow, the VPC Toolbar items provide

information about the status of your VM, from left to right: Hard Drive, CD/DVD-ROM, Floppy Disk, Shared
Folders, and Network. The toolbar offers several handy options through context menus, accessed by right-clicking
the icon. CD/DVD ISO images or floppy disk (VFD) images can also be easily mounted in the VM by dragging the
disk image and dropping it on the appropriate VPC toolbar icon. See the Virtual PC help for more information. To
release a CD/DVD or floppy disk image right-click the appropriate icon and select Releasediskname

When a CD/DVD or Floppy disk or image is mounted, the icon will no longer be grayed out. w UHOL

Virtual Machine AdditiongVMA)

The Virtual Machine Additions provide the following on Windows 9x and above OSes:

T
1
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Improved performance on Windows 9x

Mouse Integration between host PC and VMt without mouse integration, the cursor must be manually

released via the host-keyand tracking issues may occur with remote viewing software

Drag and drop support and Shared Folders

Time synchronization between VM and hostPCt { SSLJa G KS +aQa Of 201 dzLRI (SR
Cut and paste support between VM and host PCt allows ACSII plain text and bitmap images to be pasted

into the VM

Custom Windows desktop resizingt + a Q #eenaietdlution can be adjusted by dragging the edges of the

window. Dragging the window edge or corner while holding the CTRL key allows restricts the resolutions

to standard sizes (800x600, 1024x768, up to 1600x1200)

Virtual Disk Wizard

The Virtual Disk Wizard (VDW) allows you to create and edit virtual floppy disks and virtual hard disks. To access it,
click FileA Virtual Disk Wizardrom the Virtual PC Console. A quick time-saver is to create a single blank floppy,
call it blank.vfd and store it in an easy to access location. Then whenever a new blank VFD is needed, simply
make a copy and rename it. To create blank virtual floppy disks (VFD):

o s LN

VDW:Click Nextto start.

VDW:Disk OptionsCreate a new virtual disk, click Next

VDW: Virtwal Disk TypeSelect A virtual floppy diskand click Next.

VDW: Virtual Floppy Disk OptionsSpecify a name and location, and click Next
VDW:Click Finishto create the VFD.

VDW:When the VFD is created, click OK.

Another great product for working with VFDs and VHDs is Winimage. (http://www.winimage.com). Winimage can
create VFDs from existing floppy disks.



http://www.winimage.com/

Getting Started

When running Virtual PC 2007 (VPC) the first time, two windows will appear: the Virtual PC Cosoleand the New
Virtual Machine Wizard Before VPC can be used, a new virtual machine (VM) will need to be created or
imported.

Creating a new Virtual Machine
To create or add a new VM, use the New Virtual Machine WizargNVMW)

~

Mew Virtual Machine Wizard

Welcome to the New Virtual Machine
Wizard
This wizard helps you create and configure a new virtual

machine or add an existing virtual machine to the Virtual PC
Console,

The virtual machine configuration is stored in a .vmc file,

To continue, dick Mext.

Figurel: New Virtual Machine Wizard

1. New Virtual Machine WizardClick Nextto start the wizard.
2. NVMW:Options The next screen will present you with options to
a. Create avirtual Machinet this should be used when installing a new VM.
Note: After the VM is created, an OS must still be installed.
b. Use default settings and create a virtual machinet this will create a default VM, but the VM will
not have a virtual hard drive (VHD) or an OS.
c. Add an existing virtual machine ¢ existing or pre-created VMs can be imported
Note: the following steps assume that a new VM is being created.

Click Nextto continue.

3. NVMW: VM Name and Locatiottere is where the name of the VM is entered and an alternate location
from the default. The default location is the My Virtual Machinesfolderdzy RS NJ G KS QWINNB y
Documentsfolder. Click Nextto continue.
4. NVMW: Operating Systengelecting an OS, allows the NVMW to recommend the appropriate setting
needed for the OS. For example, selecting OS/2will limit RAM to 64MB and the VHD to 2GB. Selecting an
OS is not required and does not affect what is actually installed in the VM. Windows XReould be selected
as the OS and then a Linux OS could be installed without issue in the VM. The exception here is Window
6



Vista and Windows Server 2008. The .vmc file is specially modified by adding a compatible sound card.
The drivers for this sound card are provided via the VM Additions. Click Nextto continue.

5. NVMW: Memory:The amount of memory assigned to the VM is configured here. It is also possible to
modify the amount of RAM assigned to VM after it is created. For installation of older OSes, it is usually
better to leave the RAM at the default and then increase the RAM, if necessary, after the OS has been
successfully installed. Click Next to continue.

6. NVMW: Virtual Hard Disk OptionsThis is where the VHD is either assigned or created. Depending on
the choice different options will follow. Select the appropriate choice and click Next to continue.

7. NVMW: Virtual Had Disk Location:The default location of a new VHD is in the same folder as the .VMC
file created in step 3. After creating a new VHD or browsing and selecting an existing VHD, click Nextto
continue.

8. Finished!¢ KS +a Kl & 0SSy O21hitthedd R de andindtall tha.08. Qlik FidighY S
to complete the wizard.

The previous steps listed are used when creating a VM to for any OS.



Windows 98

Create a Virtual Machine
Using the same steps as outlined in the Getting Started section:

1.
2.
3.

From the Virtual PC Console, clitke b S & ¢ start the New Virtual Machine Wizard
New Virtual Machine Wizard Click Nextto start the wizard.
NVMW: Options If creating a Windows 98 VM from scratch select the first option below, if using the pre-
made Windows 98 VM from http://vpc.essjae.com/Win98SE.zip select the last option below.
a. Create avirtual Machinet this should be used when installing a new VM.
Note: After the VM is created, an OS must still be installed.
b. Add an existing virtual machine ¢ existing or pre-created VMs can be imported
Note: the following steps assume that a new VM is being created. (See the addendum at the end
of the Installing Windows 98 section.
NVMW: VM Name and Locatioior the purpose of this guide, Windows 98SE will be used as the name

“New Virtual Machine Wizard

Virtual Machine Name and Location —4
The name you specify will appear in the list of virtual machines in the Virtual PC E
Console,

Type the name for the virtual machine file, Choose a name that will help you identify this
virtual machine's hardware or software configuration or which operating system it will run.
The file is automatically saved to the My Virtual Machines folder. To save it to a different
location, use the Browse button,

Mame and location:

D: WPCO7\Windows 98 SE\Windows 985E. vmc] Browse...

Figure2: VM Name Location

and the location for the VM will be D:\VPCO7\Windows 98 SE\Windows 98SE. If the location does not
exist, you will be prompted to create it. Click Nextto continue.

NVMW: Operating System{ A y OS (KS +*aQa ylIYS ¢l a RSaONBWliABSS
be installed and will recommend the RAM and VHD size. Click Nextto continue.

NVMW: Memory:Here is where the amount of memory can be assigned to the VM. Generally, for older
OSes like Windows 98 and Windows NT, the initial OS installation should be done using the recommended
amount of RAM. If additional RAM is required by the VM, this setting can be changed at a later time. For
our Windows 98 VM, the NVMW recommends 64MB of RAM. Click Nextto continue.

NVMW: Virtual Hard Disk Optionst is possible to use an existing virtual hard drive, or create a new one.
In this case, a new hard disk will be created. Select A new virtual hard diskand click Nextto continue.
NVMW: Virtual Hard Disk LocatiorBy default, the location of the VHD will be the same as the .VMC that
was created in step 4 previously. It is also possible here to modify the size of the VHD created. For a


http://vpc.essjae.com/Win98SE.zip

Windows 98 installation, the default is a 16GB VHD. The defaults are fine for this installation. Click Next
to continue.
Note: It is important to remember that the size of the VHD cannot be changed after it is created. Also,
remember that the actual amount of disk space that can be used by the OS is also limited by the OS in
some cases.
9. Finished!¢t KS +a Kl & 06SSy O2YLX SGSR® b2¢ AlQA& FibighyS G 2
to complete the wizard. The figure below shows the completed VM in the VPC Console.

L 2 \.I"thu.al PC Console
Eile Action Help

Settings

Remove

Start

Figure3: VPC Console with Win98 VM

Now the OS must be installed. Windows 98, like many older OSes, requires a bootable floppy disk to start the
installation and prepare the VHD for the OS. It is possible to use a real Windows 98 startup floppy, or a virtual
floppy disk (VFD) image. A Windows 98 Emergency Boot Disk is available here:
http://vpc.essjae.com/win98EBD.zip. A Windows 98 CD-ROM and license key will also be needed to complete the
installation.

Note: To use serial (COM) or parallel (LPT) ports in the guest PC, these should be enabled before installing
the + a @pkerating system to allow the ports to be properly detected and installed. To enable serial or
parallel ports:

1. The guest PC must be turned off and display Not Runningin the Virtual RC Consolgif it is
Runningor Saved settings cannot be changed.
Select the VM from the PC List and click Settings
Select the port you want to enable (COM1 COM2 LPT]
For LPT1select Physical parallel portind select a host parallel port to emulate.
For COMports, select Physical serial porand pick the host COM port to emulate. Wait for
modem command to open porshould only be selected if using a modem.
6. Click OKto close PC Settings.

ok~ wD

Install the Windows 98 Operating System
10. Virtual PC ConsoleSelect Windows 98SEnd click Start


http://vpc.essjae.com/win98EBD.zip

11. After the initial POST screen, the PXE boot agent will appear and if it does not find a boot server, the next
screen will show an error.

12

13
14
15
16

17

18
19

_% Windows 985E - Microsoft Virtual PC 2007 - |d|

Reboot and Select proper Boot device

or Insert Boot Media in selected Boot device

Figure4: Initial Boot Screen

This is to be expected because the hard drive is empty. The first thing that needs to be done is to capture
a floppy disk, either real or virtual.

a.

LT | LKeaAolOlf 2AyR2g¢a ¢y Ff2LIR RAA]l Aa
right-click the Floppy icon on the VPC Toolbar and click Control Physical Drive And this will

OF LG dz2NBE GKS K2ad t/ Qa Ft2LlLkR RNAGSO

If a VFD is being used, simply drag and drop it onto the Floppy icon in the VPC Toolbar, this will
mount the VFD. Alternately, right-click the Floppy icon, and click Capture Floppy Disk Image
ONRgaS (2 (GKS RAGPEnQa f20FdA2y FyR Of A0}
al 1S adaNB GKFd GKS aQa gAYy R2 dmteh tiswilQause S
VM to begin to read the Win98 boot disk.

. Once the floppy begins booting, a menu will appear with regards to CD-ROM support. At this point, CD

support is not needed because a reboot will be needed before the CD-ROM is required. Press Enterto
continue.

Note: These instructions assume the use of a Windows 98 EBD, a normal Windows 98 Startup Disk may
offer different menu options.

. Once at the A:> prompt, type fdisk and press Enter. Press Enteragain to enable large disk support.

. FDISK Option®ress Enterto create a DOS partition.

. Create DOS Patrtitroor Logical DOS DrivBress Enteragain to create a Primary DOS Partition.

. Create Primary DOS PartitioRress Enteragain to use the maximum available size. Once completed,

press ESQo exit FDISK.

. The VM needs to be reset, press the hostkey4DEL to send a CTRL+ALT+D{&bft reset) to the VM and

restart it. Hoskey+Rwill also reset the computer, but this would be a hard reset.

. During boot, select the option to Start computer with CEROM supportand press Enter.
. At the A:> prompt, type format c:, and press Enter. Press Y, then Enter to proceed with the format.

10
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20.
21.
22.

23.

24,

25.
26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.

Note: As long as the commands N SESOdziSR Lb{L59 (KS *aQad 6AyR2S

A 2 L oA ~

t/ Q4 LIKeaAOlFt RNAGS gAftf y2id 06S FFT¥FSOGSRO®
After the format is complete, enter a volume label and press Enter, or press Enteralone for no label.
At the A:> prompt, type C:and press Enter.
To avoid potential installation issues, create a Win98 directory on the C: drive and copy the Win98
directory contents from the Windows 98 CD-ROM to it. Type md win98and press Enter. Type cd win98
and press Enter.
The CD-ROM needs to be mounted before the files can be copied. Insert the physical CD-ROM in the host
t / Q4 RNR BdcK thelCKi®@yin theaVPE Rodlbar and click Use PhysicaDrive X; where X is the
K2ad t/ Qa /5k5+5 RNA SROM KEGtedSIf using £ 1@ ivhageRd2agdiaiid dobpy
the ISO file onto the CD icon to mount it, or right-click the CD icon and select Capture ISO Imag
ONRgAaS F2NJ inKkeCD-ROM 6 B0 if c@rectlyimaudted when the CD icon in the VPC
Toolbar is no longer grayed out.
If using the Windows 98 EBD virtual floppy, the CD-ROM drive inside the VM will be D, if a standard
Windows 98 Startup Disk is used, the default drive letter for the CD-ROM is E:. To verify the CD-ROM
drive letter, type D:or E:and press Enter. If an error is returned, the drive letter is incorrect and another
drive letter should be tried.
After verifying the CD-ROM drive letter, change back to C:\Win98. Type C:and press Enter.
Copy the files from X:\Win98 to C:\Win98, where X is the drive letter determined in step 24 above. Type
copy x\win98\*.* and press Enter.
Once all the files have been copied, type setup.exe /isand press Enter. The /is switch skips the scandisk
LR NIA2Y 2F GKS &aSidzioe CKAA AayQi ySOSaal Ne
AGQa aAvYLXe I FAES 2y (GKS K2adG t/ Qa LIKeaAOllf
Eject the floppy disk or release the floppy image. Leaving the floppy in the drive will prevent Windows
setup from continuing on its first reboot.
Windows 98 SetupClick Continueto begin.
Windows 98 Setup Wizard: License Agreemefitick L | O @nfl dlitik Mext
Windows 98 Setup: Windows Product Kelnter the product key here and click Next.
Windows 98 Setup Wizard: Select Directorjo use the default CA\Windows, click Next.
Windows 98 Setup Wizard: Setup OptionSlick Nextto use the Typicalsetup.
Windows 98 Setup WizardJser Information: Enter a name, company is optional, and click Next.
Windows 98 Setup Wizard: Windows Componentéick Nextto install the most common components.
Identification: Enter a computer name, workgroup (optional) and description (optional) and click Next
Windows 98 Setup Wizard: Establishing your Locatéefect the appropriate country or region from the
list and click Nextto continue.
Windows 98 Setup Wizardtartup DiskClick Nextto launch the Startup Disk Wizard.
a. Insert Disk:
i. To cancel and not make a Startup Disk, click Cancel
ii. To create a Startup Disk, insert a blank floppy disk or capture a floppy disk image (.VFD)
using the VPC Toolbar and click OKto continue.

iii. Remove the floppy disk, or release the disk image and click OKto continue.
Windows 98 Setup Wizardstart Copying Fileslick Nextto begin copying the Windows 98 files to the
guest PC.

11

5
AAY 0
KI N



40.

41.

42.

43.

44,
45.

Windows 98 Setup:Click OKto restart the computer after removing any floppy disks, floppy disk images,
or CD-ROMs before restarting the Windows 98 guest PC.
Restart ComputerWhen Setup has finished copying files, click Restart Nowor wait and let Setup restart
the guest PC.
Date/Time PropertiesSelect the correct Time Zone

a. Click Date & Timeto verify the date and time, adjust if necessary.

b. Click Close
Enter Network Passwordthe Windows 98 installation is nearly complete. There is no password set up
yet. Click OKto log onto Windows 98.
Windows will finalize the installation and boot to the desktop. Installation is complete.
Click Closeto close the Welcome to Windows 98creen.

Install the VM Additions

46.

47.
48.
49.
50.

Before installing any Windows Updates, the next step is to install the VM Additions and get additional
performance from the VM. If the mouse pointer is captured in the VM, press the host-keyto release it.
Click ActionA Install or Update Virtual Machinédditions from the Windows 98 VM window menu.
Click Continueto begin the installation.

Virtual Machine Additions (VMA)Click Nextto begin the installation.

VMA: Click Finishto complete the installation.

VMA: Click Yesto restart the VM. After restarting the VMA will be loaded and there should be a
noticeable improvement in performance.

A VM should be treated the same as a physical machine and should be updated and protected. If a VM will be
exposed to the Internet or external data sources, it should have an anti-@ A NHdza LINE I NI Y &

program will not protect the VM. Free AV software that works well in VMs is available from Grisoft and Avast.
tfSIFAaS O2yadzZ & GKS @GSyR2NRa fAO0SyaiAy3a (2 OSNRATE

Connecting to the Internet

51.
52.

53.
o4,

55.
56.
57.

Note: The following assumes the network the VM is in is a LAN type environment that includes DNS and
DHCP servers.

Double-click the Connect to the Interneicon on the desktop.

Internet Connection Wizard (ICWJelect | want to set up my Internet connection matzl t ,fargél dick
Next

ICW:Select | connect through a LAMNd click Next

ICW: Local area network Internet configuratiofitick Nextto accept the default, unless the environment
requires the manual configuration of proxy.

ICW: Set Up Your Internet Mailccount:Click No, then click Nextto continue.

ICW:Click Finish to complete the wizard.

Update Internet Explorer to version 6. Windows Update requires a later version than is included with
Windows 98. IE6 for Windows 98 can be downloaded individually from Microsoft here:
http://www.microsoft.com/downloads/details.aspx?FamilylD=1e1550cb-5e5d-48f5-b02b-
20b602228de6&DisplayLang=env

Note: Since the VMA are installed, it is possible to download the IE6 installer on the host PC and drag and
drop it onto the Windows 98 desktop.

12
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58. After installing IE6 and rebooting, Windows Update will function correctly.

59. Click StartA Windows Updateand update Windows 98. Follow the on-screen instructions to complete
Windows Update.

60. Finished!

Adding a Second Hard Drive to a Windows 98 VM
1. Completely shut down the Windows 98 VM. It cannot be running, paused or in a Saved State.
2. Select the VM from the Virtual PC Console and click Settings
3. Click to select Hard Disk 2.
4. Click Virtual Disk Wizardo create a new hard disk.

o

9.

a.

b.
C.
d

0.
h.

Virtual Disk WizardClick Nextto begin

VDW:Disk OptionsClick Nextto Create a new virtual disk

VDW: Virtual Disk TypeSelect A virtual hard diskand click Next

VDW: Virtual Hard Disk LocatioBrowseto the location the new disk will be located and enter a
name, or manually enter a name and location. Click Save then click Next

Note: Placing the disk in the same location as the original VHD and VMC simplifies management.
VDW: Virtual Hard Disk OptionSelect the appropriate disk type and click Next.

Note: The most common type used is usually Dynamically expandingr Fixed size

VDW: Virtual Hard Disk SizH:the size needs to be adjusted, enter the correct size, otherwise
click Nextto continue.

Note:¢ KS | Y2dzyi 2F RA&al aLlk O0S GKS RNRGS Oly
VDW: Completing the Virtual Disk Wizardlick Finish

Click Closeto close the Virtual Disk Wizardpop-up.

Select Virtual Hard disk file, then click Browse

Browse to the location of the newly created VHD and select it. Click Open.

Note: The new VHD can also be dragged and dropped into the Virtual Hard disk filetext box.
Click Ok The second VHD had been added to the VM.

Now that the VHD has been added, it must be partitioned and formatted for Windows 98 to see it.
When turning on the VM, after the RAM amount is displayed, press F8 several times to enter the
Windows 98 Startup Mnu.

Using the arrow keys, select 5. Command prompt onlyand press Enter.

10. At the C:> prompt, type fdisk and press Enter.

11. Press Enterto enable large disk support.

12. FDISK Options:

a.

@ "o oo o

h

Select 5. Change current fixed disk drivand press Enter.

Enter 2 and press Enter.

Select 1. Create DOS partition or Logical DOS Partitiod press Enter.
Select 1. Create Primary DOS Partiti@md press Enter.

When prompted to use the maximum available size, press Enter.

Press Escto continue.

Press Escto exit.

Press Escto exit FDISK.

13. Press hostkey+Ror hostkey+DELo restart the VM.
14. After booting to the Windows 98 desktop, open My Computeror Windows Explorer

13
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15.
16.
17.
18.
19.

20.
21.
22.

A new hard drive should appear, D:. Right-click D: and select Format

Formatc (D:):Click Full, then click Startto begin the format.

Click OKto accept the format warning and begin the format.

Format ResultsClick Close

Click OK to close the Scandisk notice. Scandisk should not be necessary since the VHD is not a physical
drive and should not have any bad sectors.

Close the Windows Helpwindow.

Click Closeto exit the Formatapplet.

Finished!

Addendum
If using the Win98SE.ZIP bundle:

o bk~ wn e

N o

Extract the ZIP file. Move the Win98SHlirectory to the desired location.

From the Virtual PC Consolelick New.

NVMW:Click Next

NVMW: Options:Select Add an existing virtual machinend click Next

NVMW: Existing Virtual Machine Name and LocatioBrowse to location from step 1 above, or drag and
drop the Win98SE Package.vmc into the Name and locatiorfield. Click Next

NVMW:Uncheck When | click Finish, open Settingad click Finish

Continue at step 10 on page 9 under Installing Windows 98

14



Windows NT 4 Workstation

Create a Virtual Machine
Using the same steps as outlined in the Getting Started section:

M owbdE

From the Virtual PC Console, clitke b S & 06 start the New Virtual Machine Wizard

New Virtual Machine Wizard Click Nextto start the wizard.

NVMW: OptionsSelect Createa virtual Machine then click Next.

NVMW: VM Name and Locatiofor the purpose of this guide, Windows 95 will be used as the name

b |
Mew Virtual Machine Wizard l
Virtual Machine Name and Location —
The name you spedfy will appear in the list of virtual machines in the Virtual PC E

Consale,

Type the name for the virtual machine file, Choose a name that will help you identify this
virtual machine's hardware or software configuration or which operating system it will run.
The file is automatically saved to the My Virtual Machines folder. To save it to a different
location, use the Browse button.

MName and location:

D:WPCOT\Windows NT4lWWindows NT4.vmc Browse...

<Back | MNed> | [ Cancel

Figure5: VM Name Location

and the location for the VM will be D:\VPCO7\Windows NT4\Windows NT4. If the location does not exist,
you will be prompted to create it. Click Nextto continue.

NVMW: Operating SystemSince Windows NT was a descriptive name, the operating system
recommended is WindowsNT. Click Nextto continue.

NVMW: Memory:Here is where the amount of memory can be assigned to the VM. Generally, for older
OSes like Windows 98 and NT, the initial OS installation should be done using the recommended amount
of RAM. If additional RAM is required by the VM, this setting can be changed at a later time. Click Nextto
continue.

NVMW: Virtual Hard Disk Optionst is possible to use an existing virtual hard drive, or create a new one.
In this case, a new hard disk will be created. Select A new virtual hard diskand click Nextto continue.
NVMW: Virtual Hard Disk LocatiorBy default, the location of the VHD will be the same as the .VMC that
was created in step 4 previously. It is also possible here to modify the size of the VHD created. Since
Windows NT was selected for installation, the default is a 8GB VHD. Click Nextto continue.

Note: It is important to remember that the size of the VHD cannot be changed after it is created. Also,
remember that the actual amount of disk space that can be used by the OS is also limited by the OS in
some cases, as mentioned above.
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9.
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to complete the wizard. The figure below shows the completed VM in the VPC Console.

M

%

Virtual PC Console
Eile

__?-- Windows 985E New...
Mot running ——

Remove

Action Help

Start

Figure6: VPC Console with Win98 VM

Install the Windows NT 4 Workstation Operating System
Now the OS must be installed. Windows NT 4 can be installed via a bootable CD-ROM or via 3 boot floppies.

Installing Windows NT via bootable GROM:

10.
11.

12.

13.

14.
15.

Insert the Windows NT CD-ROM in the host PC, select Windows NT 4and click Start.

If using an 1SO image, click Start and then mount the ISO image by either dragging and dropping the 1SO
image to the CD-ROM tray icon, or by right-clicking the CD-ROM icon and clicking Select CD Image to
Capture browse to the correct location, select the 1SO, then click Open

If the Argon PXE Boot Agemiessage is displayed, reset the guest PC to boot from the 1SO image, press
hostkeyR, or hostkey-DELto reset the guest PC.

If the CD-ROM is bootable, the Windows setup will begin loading.

Welcome to SetupPress Enterto continue the installation., Skip to step 23.

If the CD-ROM is not bootable, see the next step:

Starting the Windows NT installatiofrom floppy disk:

16.

17.
18.

19.
20.
21.
22.

Windows NT should include 3 floppy disks to begin the Windows NT setup. These disks can also be
created manually.

a. See the Microsoft KB article: http://support.microsoft.com/kb/131735
Start up the Windows NT guest by selecting it from the PC List and clicking Start Up.
Insert/mount the Windows NT 4 CIROM and théNindows NT Workstation Setup Boot Disk
At the prompt, insertWindows NT Workstation Setup Diskath® press Enter.
Welcome to SetupPress Enterto continue the installation.

PressEnteri 2 06 S3AYy {SidzJQa YlIaa ai2N}3IS RSHAOS R

At the prompt, insert Windows NT Workstation Setup Diska#8 press Enter.

Common Windows NT installation procedures:

23.
24.
25.
26.

27.

IDE CEROM (ATAP1.2)/PCI IDE ControllePress Enterto continue.

Setup may inform you that your disk has more than 1024 cylinders, press Enterto continue.

Setup may warn you that your hard disk is new or been erased, press Cto continue setup.

Windows NT Licensing Agement:Press PAGE_DOWRb reach the end of the agreement. If you agree
to the licensing, press F8

Press Enterto accept the hardware and software components determined by Windows Setup.
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http://support.microsoft.com/kb/131735

28.

29.
30.
3L
32.
33.

34.

35.
36.

37.
38.

39.
40.
41.
42.
43.
44,
45.

46.
47.
48.

49.

50.
51.
52.
53.

o4,
55.

56.
57.
58.

Windows NT 4 Setup will not accept and install on a system partition greater than 4GB. If you have
created a larger custom disk image, you will need to create a partition on it using Windows Setup that is
4GB or less.

Creating a partition:

Press cto Create Partition

Enter a partition size of 4GB or less and press Enter

Press Enterto install Windows on the selected partition.

Partition format: you have the option to format it with FAT or NTFS. Select NTFS&nd press Enter.

a. C2NXI GOGAY3 6AGK Cl ¢ gAff fAYAG GKS 06220Gu LI NI A

created a partition larger than 2GB, it should be formatted with NTFS.
b. Follow the on-screen instructions required to complete the format, if necessary.
Install location the default location for Windows NT is the \winnt directory. To accept the default, press
Enter.
Press Enterto allow Setup to perform an exhaustive examination of the hard drive.
When prompted that the first portion of Setup is complete, remove any floppy disk, floppy disk images,
CD-ROMs, or .ISO images and press Enterto restart the guest PC.
Insert Disk Insert or mount the Windows NT CD-ROM or .ISO Image and click OK
Files NeededClick OKto continue the installation.
a. This may not occur on all installations.
Windows NT SetupClick Nextto continue.
Setup OptionsSelect Typicaland click Next.
Name and OrganizatiorEnter your Nameand Organization Click Next
Registration:Enter your CD Kewnd click Next.
Computer NameEnter the Namethe guest PC will be identified with. This should be a unique name.
Administrator AccountEnter a Passwordor the Administrator account and confirm the password.
Emergency Repair Disk:you would like to create an ERD, click Yesand follow the on-screen instructions,
otherwise select No and click Next. An ERD can be created after the installation has completed also.
Windows NT Component£lick Nextto Install the most common components (recommended)
Windows NT SetupClick Nextto continue.
Windows NT needs to know how this computer should participate on a netwdliick Nextto accept
the default This computer will participate on a network
Network Adapter:Click Start Searcho locate the network adapter. Setup should locate the DEC PCI Fast
Ethernet DECchip 21140lick Next
Network Protocol:Click Nextto accept the default protocol of TCP/IP.
Click Nextto install selected components.
DEC DECchip 21140 Based Adapter Sdlligk Continueto accept the default network adapter settings.
TCP/IP Setudf you have a DHCP server on your network, are using Shared Networking, or are unsure,
click Yes otherwise click No. If you click No, you will need to manually enter in the correct TCP/IP
information for your network. DHCP settings can also be changed after the installation completes.
Click Nextto start the network.
Setup will now allow you to either have Windows NT join a domain or a workgroup. If you are unsure,
click Nextand join the default Workgroup Workgroup.
a. To join a domain, click Domainand enter in the domain you wish to join.
b. If acomputer account needs to be created, select Create a Computer Account in the Domalfou
will need network administrative privileges to add an account to the domain.
c. Enter a domain User Namend Passwordwith the add workstations to the specified domain.
Click OK
Click Finishto continue.
Date/Time PropertiesSelect the correct time zone and click Close
Detected Display€lick OK
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59.
60.
61.

62.
63.
64.

Display PropertiesSelect a Color Paletteand Desktop Areaand click Test

Testing ModeClick OK

Testing Modeif you saw the test bitmap, click Yes otherwise click No and adjust your Desktop Area
and/or Color Palette.

Display SettingsClick OKto save the display settings.

Display Properties€lick OKto continue.

Windows NT SetupClick Restart Computeko complete the installation are reboot the guest PC. Make
sure to remove the CD-ROM or ISO image before restarting.

Installing the VPC Additions in Windows NT 4

1.
2.
3.

o

Windows NT service packs should be installed prior to installing the VM Additions.
Log on to Windows with local Administrator rights.
Once Windows has finished loading and at the desktop, press the hostkeyto release the mouse and click
Action from the Windows NT guest's menu bar.
Select Install or Update Virtual MachineAdditions. This will launch a Setup Wizard to guide you through
installing the VPC Additions in Windows.
a. VMNAME Click Continueto mount the VM Additions ISO.
Welcome: Click Nextto begin.
Setup Completedclick Finishto restart the Windows NT VM and reboot with the VM Additions.
Virtual Machine Additions:Click Yesto restart.
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Windows 2000 Professional

Create a Virtual Machine
Using the same steps as outlined in the Getting Started section:

1. New Virtual Machine WizardClick Nextto start the wizard.
2. NVMW:Options The next screen will present you with options to
a. Create avirtual Machinet this should be used when installing a new VM.
Note: After the VM is created, an OS must still be installed.
b. Use default settings and create a virtual machinet this will create a default VM, but the VM will
not have a virtual hard drive (VHD) or an OS.
c. Add an existing virtual machine ¢ existing or pre-created VMs can be imported
Note: the following steps assume that a new VM is being created.

Click Nextto continue.

3. NVMW: VM Name and Locatioror this Windows 2000 VM, the location used was D\ VPCOYWindows
2000 Windows 2000.vmc Click Next to continue.

a. Ifthe folder does not exist, you will be prompted to create the folder, click Yesto do so.

4. NVMW: Operating Systengince a descriptive name was used, Windows2000was selected. Click Next
to continue.

5. NVMW: Memory:The amount of memory assigned to the VM is configured here. It is also possible to
modify the amount of RAM assigned to VM after it is created. For this installation, memory was increased
to 256MB. Additional memory can be assigned if necessary. Click Nextto continue.

6. NVMW: Virtual Hard Disk OptionsThis is where the VHD is either assigned or created. Depending on
the choice different options will follow. Select the appropriate choice and click Next to continue.

7. NVMW: Virtual Hard Disk Locatiorithe default location of a new VHD is in the same folder as the .VMC
file created in step 3. After creating a new VHD or browsing and selecting an existing VHD, click Nextto
continue. The size of the VHD cannot be changed after it is created. If a larger disk is required, it should
be configured now.

8. Finished!¢t KS +a Kl & 0SSy O2YLX SGSR® b2¢ A0QAa FinighyS 2
to complete the wizard.

Note: To use serial (COM) or parallel (LPT) ports in the guest PC, these should be enabled before installing
the + a @pkerating system to allow the ports to be properly detected and installed. To enable serial or
parallel ports:
7. The guest PC must be turned off and display Not Runningin the Virtual PC Consolef it is
Runningor Saved settings cannot be changed.
8. Select the VM from the PC List and click Settings
9. Select the port you want to enable (COM1 COM2 LPT)
10. For LPT1select Physical parallel portind select a host parallel port to emulate.
11. For COMports, select Physical serial poréand pick the host COM port to emulate. Wait for
modem command to open porshould only be selected if using a modem.
12. Click OKto close PC Settings.
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Install the Windows 2000 Professional Operating System

Installing Windows 2000 via bootable GROM:

9.

Insert the Windows 2000 CD-ROM in the host PC.
a. Ifusing an ISO image, click Startand then mount the ISO image.
b. If the Argon PXE Boot Agemiessage is displayed, reset the guest PC to boot from the 1SO image,
press hostkeyR or hostkey-DELto reset the guest PC.
c. Click Start If the CD-ROM is bootable, when prompted, press any key to boot from the CD-ROM.
Skip to step 11.
d. Ifthe CD-ROM is not bootable, see the next step:

Starting the Windows 2000 installation from Floppy disk:

10.

11.
12.

13.

14.

15.
16.

17.
18.

19.
20.

Windows 2000 CD-ROMs include 4 floppy disk images for booting. These images can be directly mounted
in Virtual PC and booted from. The floppy disk images are located in the BOOTDISHirectory of the
Windows 2000 CD-ROM, the files are: cdbootl.img cdboot2.img cdboot3.img and cdboot4.img

a. Copy the four boot disk images to an easily accessible location, like the desktop, on the host
machine.

b. Click Startand mount the first disk image, cdboot1.img If the Argent is displayed, press the Enter
key and another message should be displayed, Reboot and Select proper Boot device or Insert
Boot Media in selected boot devic®ress Enteragain and the guest should begin booting off the
floppy disk image. Alternately, press the hostkeyRto restart the system with the floppy disk
image.

c. Verify that the Windows 2000 CD-ROM or ISO image is mounted in the guest PC. Follow the on-
screen prompts and mount the remaining three floppy disk images when asked.

Note: After setup copies files from the CD-ROM, be sure to remove the floppy disk image before
rebooting.

Welcome to SetupPress Enterto set up Windows 2000.

Windows 2000 Licensing AgreemetRead the license agreement, press F8to accept the license and
continue the installation.

Press Enterto start the partition setup.

a. Use the arrow keys to select an alternate option: Format the partition using NTFS file system,
Format the partition using the FAT file system, or Convert the partition to NTeSnstall
Windows 2000 on an NTFS partition, select Format the partition using the NTFS file g and
press Enter.

Regional Setting<lick Next to accept the default settings and continue.

a. Click Customizeto change the system locale, user locale, and/or the keyboard layout.
Personalize Your Softwarenter a name and optionally an organization. Click Nextto continue.
Your Product KeyEnter the 25-character Product key from the Windows 2000 Certificate of Authenticity.
Click Nextto continue.
Computer Name and Administrator Passworgktup will suggest a computer name, or enter a custom
name. Enter an Administrator password and confirm it. Click Next to continue.
Date and Time Settinga/erify the correct date and time are displayed, click Nextto continue.
Network SettingsSelect Typical Settingand click Next to continue.
Workgroup orComputer DomainSelect whether this Windows 2000 installation will be part of a domain
or workgroup. Click Nextto continue.
Note: It is also possible to join the Windows 2000 guest to a domain after the installation has completed.
To join a domain, a user account with permissions to add a computer account to the domain is necessary.
Select No, this computer is not on a network, or is on a network without a domaimd click Next
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21.

22.
23.

24.

Completing the Windows 2000 Setup Wizar@move or release and CD-ROM or ISO image and click
Finishto restart Windows 2000.

Welcome to the Network Identification Wizardtlick Next to continue.

Users of This Computeselect an option for logging in. Select Users must enter a user name and
password to use this computeand click Next

Completing the Network Identification Wizardlick Finish.

Installing the VPC Additions in Windows 2000 Professional

1.

o

o o

Windows service packs should be installed prior to installing the VM Additions. Installing a service pack
after the VM Additions may require the VM Additions to be reinstalled.
Log on to Windows with local Administrator rights.
Once Windows has finished loading and at the desktop, press the hostkeyto release the mouse and click
Action from the Windows 2000 guest's menu bar.
Select Install or Update Virtual MachineAdditions. This will launch a Setup Wizard to guide you through
installing the VPC Additions in Windows.

a. VMNAME Click Continueto mount the VM Additions ISO.
Welcome: Click Nextto begin.
Setup Completedclick Finishto restart the Windows 2000 VM and reboot with the VM Additions.
Virtual Machine Additions:Click Yesto restart.
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Windows XP Professional

Create a Virtual Machine
Using the same steps as outlined in the Getting Started section:

1. New Virtual Machine WizardClick Nextto start the wizard.
2. NVMW:Options The next screen will present you with options to
a. Create avirtual Machinet this should be used when installing a new VM.
Note: After the VM is created, an OS must still be installed.
b. Use default settings and create a virtual machinet this will create a default VM, but the VM will
not have a virtual hard drive (VHD) or an OS.
c. Add an existing virtual machine ¢ existing or pre-created VMs can be imported
Note: the following steps assume that a new VM is being created.

Click Nextto continue.

3. NVMW: VM Name and Locatiofor this Windows XP VM, the location used was D\ VPCOYWindows
XRWindows XPvmec. Click Nextto continue.

a. Ifthe folder does not exist, you will be prompted to create the folder, click Yesto do so.

4. NVMW: Operating Systengince a descriptive name was used, Windows XPwas selected. Click Nextto
continue.

5. NVMW: Memory:The amount of memory assigned to the VM is configured here. It is also possible to
modify the amount of RAM assigned to VM after it is created. For this installation, memory was increased
to 384MB. Additional memory can be assigned if necessary. Click Nextto continue.

6. NVMW: Virtual Hard Disk OptionsThis is where the VHD is either assigned or created. Depending on
the choice different options will follow. Select the appropriate choice and click Next to continue.

7. NVMW: Virtual Hard Disk Locatiorthe default location of a new VHD is in the same folder as the .VMC
file created in step 3. After creating a new VHD or browsing and selecting an existing VHD, click Nextto
continue. The size of the VHD cannot be changed after it is created. If a larger disk is required, it should
be configured now.

8. Finished!¢t KS +a Kl & 0SSy O2YLX SGSR® b2¢ A0QAa FinighyS 2
to complete the wizard.

Note: To use serial (COM) or parallel (LPT) ports in the guest PC, these should be enabled before installing
the + a @pkerating system to allow the ports to be properly detected and installed. To enable serial or
parallel ports:

9 The guest PC must be turned off and display Not Runningin the Virtual PC Consolef it is
Runningor Saved settings cannot be changed.
Select the VM from the PC List and click Settings
Select the port you want to enable (COM1 COM2 LPT]
For LPT1select Physical parallel poraind select a host parallel port to emulate.
For COMports, select Physical serial porand pick the host COM port to emulate. Wait for
modem command to open porshould only be selected if using a modem.
1 Click OKto close PC Settings.

=A =4 =4 =4
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Installing Windows XP Professional

InstallingWindows XP via bootable CROM:

9.

10.
11.

12.

13.

14.
15.

16.

17.
18.
19.

20.
21.
22.

23.
24,
25.

26.
27.
28.
29.

Insert the Windows XP CD-ROM in the host PC and click Start
a. Ifusing an ISO image, click Startand then mount the ISO image.
b. When prompted, press any key to boot from the CD-ROM.

Welcome to Setup:Press Enterto begin the installation.

Windows XP Licensing AgreemeRead the license agreement, press F8to accept the license and
continue the installation.

Press Enterto begin the partitioning.

a. Use the arrow keys to select an option: Format the partition using NTFS file dgsn (Quick),
Format the partition using the FAT file system (Quick), Format the partition using NTFS file
system, Format the partition using the FAT file system, or Convert the partition to NT&S.
install Windows XP on an NTFS partition, select Formatthe partition using the NTFS file system
(Quick)and press Enter.

Regional and Language Settin@ick Next to accept the default settings and continue.
a. Click Customizeto change the regional and language settings, if necessary.
b. Click Detailsto change the text input language and method, if necessary.
Personalize Your Softwarenter a name and optionally an organization. Click Nextto continue.
Your Product KeyEnter the 25-character Product key from the Windows XP Certificate of Authenticity.
Click Next to continue.
Computer Name and Administrator Passworgktup will suggest a computer name, or enter a custom
name. Enter an Administrator password and confirm it. Click Next to continue.
Date and Time Setting&/erify the correct date and time are displayed, click Nextto continue.
Network SettingsSelect Typical Settingand click Nextto continue.
Workgroup or Computer Domair8elect whether this Windows XP installation will be part of a domain or
workgroup. Click Nextto continue.
Note: It is also possible to join the Windows XP guest to a domain after the installation has completed. To
join a domain, a user account with permissions to add a computer account to the domain is necessary.
Display SettingsClick Okto continue.
Monitor Settings:Click Okif the text box is readable.
Welcome to Microsoft WindowsClick Next to continue.
Note: Depending the SP level of XP you're installing the following screens may or may not appear.
Help protect your PCSelect one of the options and click Next.
Checking Internet connectivityif there is no Internet connection, click Skip.
How will this computer connect to the InternetSelect the type of connection you have and click Next, or
click Skipto cancel.
Read to Activate WindowsSelect Yesor No and click Next.
Register with MicrosoftSelect whether or not to register with Microsoft and click Next.
Who will use this computerEnter at least one name and click Next.
Click Finishto complete setup.

Installing the VPC Additions in Windows XP Professional

1.

n

Windows service packs should be installed prior to installing the VM Additions. Installing a service pack
after the VM Additions may require the VM Additions to be reinstalled.

Log on to Windows with local Administrator rights.

Once Windows has finished loading and at the desktop, press the hostkeyto release the mouse and click
Action from the Windows XP guest's menu bar.
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o

Select Install or Update Virtual MachineAdditions. This will launch a Setup Wizard to guide you through
installing the VPC Additions in Windows.
a. VMNAME Click Continueto mount the VM Additions ISO.
Welcome: Click Nextto begin.
Setup Completedclick Finishto restart the Windows XP VM and reboot with the VM Additions.
Virtual MachineAdditions: Click Yesto restart.
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Linux Installation Notes:

With so many different GNU/Linux, *nix, BSD, and related distributions, this section will only focus on the specific
changes or selections that need to be accounted for when installing in VPC.

Cent0S 5.0

Create a VM using the standard method, Creating a new Virtual Machinghown on page 6. Since Linux is an
unsupported guest in VPC, the operating system selection Other should be chosen. During installation, some
Linux distributions have a problem with large amounts of memory when running under VPC. In general, keep the
allocated RAM to 512MB or less for installation. Additional RAM can be allocated later, if necessary. For the
installation used for this guide, 512MB was used.

The VHD size should be considered carefully also, since it cannot be increased from its maximum size. Note that
the maximum size of the VHD is the number listed in the textbox across from Virtual hard disk sizenot the
Maximum virtual hard disk sizehown above. Maximum virtual hard disk sizé the limit of the largest VHD that
may be created and in order to create a disk with that size as its maximum, that number 130,557 must be entered
into Virtual hard disk size

After the VM has been created, start the VM. Since VPC can use ISOs directly, there is no need to burn the ISO
after download. The ISO image will also perform much faster than a physical disc.

1. Start the VM by selecting the CentOS VM and clicking Start, or by double-clicking the VM from the VM
List.
2. Mount the ISO.
a. Select the ISO with the mouse, drag and drop it on the CD-ROM icon in the VPC Toolbar
b. Right-click the CD-ROM icon and click Capture 5O image Browse to the I1SO's location and click
Open
3. Restart the VM. Press hostkey+DEbr hostkey+R
4. Type linux textto install in text mode. The default color depth for CentOS 5 is 24bit, which VPC is
incapable of displaying.
5. Install CentOS using whatever selections or packages desired. Keep in mind that additional packages can
be installed after the installation is complete and the graphics is properly configured.
6. After finishing the install and rebooting, login as root.
7. Edit the xorg.conf file located in the etc/X11 folder, type vi /etc/X11/xorg.confand press Enter.
8. Locate the Section "Screenand change the 24 under DefaultDepthto 16. Also, change the 24to 16
under the Subsection "Display* Depth.
9. Restart the OS, type shutdown-r -t 00 now
10. Login again as root and type startx to launch the GUI.
11. To have X launch automatically, edit /etc/inittab and change the id:X:initdefault where X is the value
listed in the file for X11.
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Tips

Keyboard/Mouse Capture

A very useful and neat feature of VPC is that as long as the VM's window is in focus, it is possible to type into the
VM and the mouse will remain un-captured. This is very handy when moving between multiple windows and
saves an extra keystroke by avoiding the hostkeyto release the mouse pointer. Of course, once the mouse is
"clicked-in" to the VM, the hostkeymust be used to release both the mouse and keyboard. This works great when
installing a new OS, while doing other work.

Pasting Text into a VM during installation (w/o Additions)

Text can be directly pasted into a VM using the Edit-->Paste option from the menu. This works great for entering
in Windows COA product keys. Simply delete any spaces or dashes in the key, copy it via CTRL+C, then make sure
the cursor in the VM is in the correct entry box, and click Edit-->Paste The text is then entered via a "typing"
method, where each character is "typed" into the VM by VPC.

Upgrading an OS in a VM

Before upgrading an OS inside a VM, make sure to remove the VM Additions of the current OS before the upgrade
is started. After the upgrade is complete, reinstall the VM Additions for the newly upgraded OS. Not removing
the VM Additions may cause problems with the upgraded OS and the VM Additions for the old OS may not be able
to be uninstalled.

Virtual Disk Wizard: Maximum Virtual Hard Disk Size

The maximum size of the VHD is the number listed in the textbox across from Virtual hard disk sizenot the
Maximum virtual hard disk sizehown above. Maximum virtual hard disk sizé the limit of the largest VHD that
may be created and in order to create a disk with that size as its maximum, that number 130,557 must be entered
into Virtual hard disk size

Virtual Hard Disk Size
You can enter the size to which this dynamically expanding virtual hard disk can g

expand.

Maximum virtual hard disk size: 130,557 MB

Virtual hard disk size: ME

Maximum Size of VHD

<Back | New> | [ Caneel

Figure?: Virtual Disk Wizard
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Hardware Virtualization Notes

If you're running supported OSes, like the various versions of Windows, the main benefit you get from Hardware
Virtualization. Once you've installed the VM Additions, HV doesn't play much of a role. If you're using
unsupported OSes, like GNU/Linux based OSes, HV will help since there are no VM Additions that provide any
performance increases.

If you're running another VM product, like VM Ware Workstation, or Innotek VirtualBox, only one of these
applications can use HV at a time. for example, if you're running VPC and VMW Workstation, you should disable
HV on any guests you're running in VPC, otherwise when both applications attempt to use HV, the host OS will
crash.

Emulated Video Card and GNU/Linux

The video card in VPC cannot emulate 24bit color depth. As such, many newer GNU/Linux distributions will not
be installable due to video distortion. Changing the color depth to 16 or 32bit will resolve this issue. In some
cases, this can be done at the initial installation screen, but a text installation may be required if the distribution
cannot run in a lower color depth. Once example of this is Ubuntu, which even in the Safe Mode graphics
installation still uses a 24bit color depth.

Notes:
Version 0.1-October 24™, 2006t initial version: background, terminology, VDW, creating a VM, installing Win98

Version 0.11-March 11", 2007t corrected A NJ YY I G A OF £ S NNR N¥3 5+ RR/SR Aq/AhyEG | € f

Version 0.50-October 2007--added new content, WinNT, Win2000, Tips.
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