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For this course, you will need a virtual machine capable of running SUSE Linux version 9.3. This document explains how to set up a virtual machine on your personal computer using the free VMware Player program. This should give better interactive performance than using VMware Server remotely via the internet. It assumes that you have a Windows PC of reasonably modern vintage or a Macintosh system capable of running Windows programs.
Note: 
Students interested in setting up their virtual machines on VMware Server, a server application running on the csopt4 server machine in the Computer Science department, should look here:– (.doc, html). 
Students interested in using VMware Workstation should look here:– (.doc, html).
VMware Player is a freeware package designed to run pre-existing virtual machines that were created under some other VMware system. It appears to be a highly streamlined version of VMware Workstation stripped of the virtual machine creation tools and other capabilities such as the ability to take snapshots. 
The instructor has created a virtual machine based on SUSE Linux 9.3 that you can load and run using VMware Player. There are three parts to this set up:–
· Obtain and install a copy of VMware Player.

· Get a copy of the files representing the virtual machine

· Boot up your virtual machine in VMware Player and make the necessary adjustments for networking and for user identities.

Installing VMware Player
Download and install the VMware Player application program from the VMware web set to the machine on which you will work. The VMware Player application can be downloaded from here:–

http://www.vmware.com/download/player/
Versions are available for both Windows and Linux desktop environments. There does not seem to be a version for the Macintosh, but the Windows version is reputed to be usable on Macintosh systems that are capable of running other Windows programs.
Install the downloaded application as you would any other application. There seems to be nothing special about it. However, the installation package suggests at one point that “Autoplay” be disabled for CD-ROM drives. I did not disable it, but this might lead to confusion if certain CDs are inserted into a CS-ROM drive while the player is running.
Obtaining and Expanding a copy of the CS-502 Virtual Machine
There are three ways to obtain the virtual machine created for this course — to copy it from a DVD, to copy and decompress it from two CDs, or to download it from the Computer Science department server csopt4.wpi.edu. You should select whichever is most convenient (and quickest) for you.
The easiest way to obtain the virtual machine is to copy it from the distribution DVD handed out in class. The DVD contains one folder named “CS-502 VM4” containing ten files listed below.
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Create a new folder on your PC and copy these files to it. The folder as copied will occupy about 3 gigabytes of disk space. As you use the virtual machine, the VMware virtual disk files will increase in size to a cumulative maximum of about 8 gigabytes.
If your computer does not have a DVD drive but it does have a CD-ROM drive, then you may instead use the distribution CDs handed out in class. This 2-CD set contains compressed versions of these files spanning two discs. CD-1 contains the first four files in the list above, while CD-2 contains the last six. The large VMware virtual disk files are individually compressed in .zip format.

Create a new folder on your PC and copy the files from both CDs to this folder. Then extract each of the four large VMware virtual disk files to their uncompressed form. Once you have extracted these, you may discard the zipped versions, but you should retain the CDs. You should have the same ten files listed above with the same time and date stamps. Once expanded, the folder will occupy about 3 gigabytes of disk space.
If you do not have access to a distribution DVD or a set of distribution CDs, you may download a copy of the virtual machine from csopt4.wpi.edu. This is a single zip file of about 1.2 gigabytes. It is too large to be reliably downloaded via a web browser. Instead, you should use a version of scp, the secure copy protocol. This is capable of downloading large files over secure connections, even in the face of network glitches. 

A free version called pscp is a relative of PuTTY, the secure terminal program that is needed to access WPI computers from off campus. To obtain pscp, visit Google.com in your browser, type “PuTTY” in the search field, and click “I’m feeling lucky.” This takes you to the PuTTY home page. Click the download link at the top of the page, and on the next page scroll down to the pscp link for your platform. Download this program to a convenient directory. It does not need to be installed; you simply run it.
In a command prompt, change to the directory to which you wish to download and execute the command

pscp -v userID@csopt4.wpi.edu:/xtra_space/CS-502/CS-502_VM4.zip .
where userID is replaced by your login identifier for the CS Department machines.
The program will ask you for your password and then start downloading a zipped version of the directory listed in option a above. The download time depends upon the speed of your internet connection. With a Comcast broadband connection, download speed was about 375 kilobytes per second, and download time was a little less than one hour. Slower connections will take longer.

Once the zip file is downloaded, extract it to the directory in which you wish to run. You should get exactly the same list of files with the same time and date stamps as above. The folder will occupy about three gigabytes of disk space.
Starting your Virtual Machine
Start VMware Player as installed above,
 browse to the folder where you copied or extracted your files, select the VMware Configuration file named SUSE Linux, and click open. This will start the virtual machine. There are several things you need to do before you are ready to use it. These are

· To create a user identity for yourself;

· To fix the network configuration; and

· To decide whether to use bridge networking or network address translation (NAT).

The first thing that should appear is a dialog box like the following:– 
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This is a statement by VMware that it wants to change the hardware address of the virtual Ethernet device in the virtual machine, which is derived from unique identifiers (UUIDs) generated from the path names of the directories in which the virtual machine files reside. When an existing machine is cloned, its virtual network card typically needs a new address to keep it from being confused with the original one, other clones, or other machines. 
Select the Create radio button and click OK. The machine will begin to boot and eventually display the SUSE Linux boot screen shown next. 
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If you do nothing at this point, the virtual machine will boot the default option (SUSE Linux 9.3). In the future, you will need to control the boot options; do this by clicking in boot screen, then using the arrow keys to select the desired option. 

Note:
You transfer the input focus of the mouse and keyboard to the virtual machine by clicking in its window. You return the input focus to the desktop by typing CTRL-ALT. If the input focus is in the wrong place, the virtual machine won’t hear you type or move the mouse.

During booting, the screen will change to a text console, and then it will eventually change to a graphical login interface. Login is as root with password cs502. You will be presented with a graphic desktop called KDE, the Linux Desktop Environment.
Note:
In modern versions of Linux, you rarely have to log in as root. Most of the time, you should log in as a non-privileged user and use the sudo command to invoke root privileges where needed. This avoids accidents that are typical in most system development environments. As a helpful reminder, KDE provides the user root with a red desktop background that contains warning signs and images of bombs.

Today, however, you do need to log in as root in order to create a user identity for yourself. You may say no to an annoying dialog box that asks you about your screen size, and you may also dismiss some advertising windows that come with the SUSE release. 
You now need to do the following to get your virtual machine ready for use. 
a. Create a user identity for yourself. Do this by clicking on the little circle in the bottom left corner of the virtual machine screen. This invokes the K-menu, KDE’s equivalent of the inappropriately named “Start” menu in Windows. In the K-menu, select System (about halfway up), then select YaST from the System submenu. You will get a window in your virtual machine GUI like this:–
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Select Security and Users in the left panel, and then use the GUI to add yourself as an ordinary user with ordinary privileges. You may also want to change the password of root at this time. You may do this either from the YaST GUI or from a command prompt.
To get a command prompt, click on the icon at the lower left of the virtual desktop that resembles a seashell in front of a video terminal; this invokes Kconsole, the KDE terminal window. In Kconsole, type the command passwd and reply to its prompts. It will want to know the current password of the root user, along with the new one and a confirmation of it. Whenever you change the password of root, don’t forget it! If you do, you will have to start over by recreating your virtual machine from the files.
Second, at this point, networking does not yet work for your virtual machine. You need to tell Linux about the new address for the network card that resulted from your selecting “create” in the first dialog box above. Unix and Linux keep all of their configuration information in text files, but finding it and changing the value is tedious and time consuming. An easier way follows:– 
While still in YaST, click Network Devices in the left panel and Network Card in the right panel; you will now be in the YaST Network Card Configuration tool, which looks like this:–
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In the bottom half of the tool window, under “Already Configured Devices” click Change. You will now get the Network Card Configuration Overview shown next. 
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This lists the existing network cards that the Linux kernel knows about— in particular, the one with the wrong address. Select this and click Delete, and then click Finish to throw this device away.
YaST will now re-probe the machine configuration to discover if there are any unconfigured network devices. In the main YaST window, click Network Card again to re-open the Network Card Configuration window, which should now look like this:–
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In the top half of the window, select the AMD PCnet – Fast 79C971 device listed and click Configure…. In the next window, entitled Network Address Setup, you will see the new network card address in the field labeled Configuration Name. Click on the radio button for Automatic Address Setup (via DHCP) and then click Next.
You are almost finished. In the K-menu, select Logout, and in the dialog box, select Restart Computer. After it reboots, log in under the user ID you created above. 
Test your network connection by clicking on the Mozilla icon at the top of your KDE desktop. If it opens the SUSE Linux home page at novell.com, you are finished. If not, however, you need to make one more change. 
The VMware Player window resembles something like the following:–
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In the title bar, about one quarter of the way across, is a field labeled “Ethernet” with an arrow indicating a pulldown menu. Open this menu and you will see the three networking options of a virtual machine

· “Bridged” means that VMware Player is connecting your virtual network card directly to the same network that your PC is connected to. To use this form of networking, your network must be capable of accepting a new device and assigning an IP address via the DHCP protocol. If you have a home network, this is fairly straightforward. If, however, your IP address was assigned by someone else, such as a service provider, then your virtual network card would not be recognized by it and therefore you would not get a network connection.

· “NAT” means Network Address Translation. This is a method by which an unknown network card in your virtual machine masquerades as a connection from your PC itself. If you cannot get a bridged network connection, select this option. It means that VMware Player will intercept every packet from your virtual machine, change its address to the same as your PC, and send it out. It will also recognize packets addressed to the PC that really should be re-addressed and forwarded to the virtual machine. This is not as fast as bridged networking, but it works for all networks.
· “Host networking” is an option that we do not want to use for this course.
Conclusion

That’s it. Enjoy your virtual machine. You are now ready for your first kernel project. When you are ready to take a break, you may power off your virtual machine by invoking the logout command from the K-menu and selecting the appropriate option. You may also “Suspend” the virtual machine by simply exiting VMware Player. When you open VMware Player again and select your virtual machine in the dialog box, it resumes where you left off.
Documentation

There is not a lot of documentation for VMware Player. To learn more about VMware virtual machine facilities, you may visit
http://www.vmware.com/support/pubs/server_pubs.html
This page points to the following:–.

· The Virtual Machine Guide, VMware Server 1.0. A general overview of the server and things to know about setting up virtual machines. Downloadable from

http://www.vmware.com/pdf/server_vm_manual.pdf
· The Guest Operating System Installation Guide. This contains some brief notes about guest operating systems in general, followed by detailed notes on every supported guest operating system. It appears to be applicable to all versions of VMware. Downloaded from

http://www.vmware.com/pdf/GuestOS_guide.pdf
· The Administration Guide, VMware Server 1.0. While this is mainly for the system team who supports the VMware Server, a crucial chapter for faculty, teaching assistants, and other users is Chapter 5, “Moving and Sharing Virtual Machines.” Downloadable from

http://www.vmware.com/pdf/server_admin_manual.pdf 
· The Virtual Machine Mobility Planning Guide. This is also useful for helping to set up virtual machines that can be shared or cloned for projects, etc. Downloadable from

http://www.vmware.com/pdf/mobility_guide.pdf 

Here are the two SUSE Linux manuals. They are available on-line and are also installed in your virtual machine. They provide lots of valuable information about using and supporting SUSE Linux. However, don’t try to print them; together they are over 1,000 pages in length.

· The SUSE Linux User Manual. http://www.novell.com/documentation/suse93/pdfdoc/user93-screen/user93-screen.pdf 

· The SUSE Linux Administration Guide. http://www.novell.com/documentation/suse93/pdfdoc/admin93-screen/admin93-screen.pdf 

� 	In creating the virtual machine, upload time was about much slower, about ten hours. The “-v” option on pscp showed the progress of the upload, and it could be seen that the secure copy protocol resynchronized itself a number of times as a result of network glitches. Nevertheless, the transfer completed successfully.


� 	If you own a copy of VMware Workstation, you may use the virtual machine with that. For some reason, the virtual machine does not appear to work with VMware Server, even though the documentation says that it should.


� 	Later, after the virtual machine is running, moving the mouse in and out of the virtual machine’s window will automatically change the input focus. That is a feature of software already installed in the guest operating system.
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