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For this course, you will need a virtual machine capable of running SUSE Linux version 9.3. Students may create virtual machines on VMware Server, a server application running on csopt4, a large server machine in the Computer Science department. For those wishing to create their virtual machines on VMware Workstation or on other VMware server systems at home or the office, see a companion document here:– (.doc, html). For those wishing to use the free VMware Player, see instructions here:– (.doc, html).
For students using VMware Server in the Computer Science Department, a prototype virtual machine has already been created for you, so you need merely to clone it. If at any time during the term, you mess up your virtual machine so badly that it becomes unusable, you may throw it away and clone a new one from the prototype.
Warning: Your virtual machine on csopt4 is not backed up! If you need to save and protect any files that you create on your virtual machine, you must explicitly copy them out of the virtual machine to your normal CS user directory.

Note: Due to the large enrollment of the CS-502 class this term, disk space on csopt4 is extremely limited. Each virtual machine occupies about 5 gigabytes, and there is only enough room for each student to have one virtual machine at a time. If you must re-clone your virtual machine, be sure to delete the old one before creating a new one.
The following steps assume that you have already obtained a CS department user identification and password.

1. Download and install the VMware client application program (also called the VMware Server Console) on the desktop of the machine where you will work. You may set up more than VMware client in more than one location if you wish.

The VMware client application can be downloaded from here:–

http://download3.vmware.com/software/vmserver/VMware-server-win32-client-1.0.1-29996.zip
or
http://download3.vmware.com/software/vmserver/VMware-server-linux-client-1.0.1-29996.zip
These are the latest versions at the time of this writing and are known to work with the version of VMware Server installed in the CS Department.

Install one of these on your Windows or Linux desktop as you would any other application. There does not seem to be a version for the Macintosh.
2. Using PuTTY or some other secure shell application, log into csopt4.wpi.edu. You may do this on campus or remotely. Change your directory to /xtra_space. Note that this directory is only visible from csopt4; several other machines in the Computer Science Department have their own, directories with the same name, but these are not the same directory and not accessible from csopt4.
Create a new directory under /xtra_space with your user ID as its name. Change your working directory to that new directory, and execute the following command:–

tar xvzf /xtra_space/CS-502/CS-502_VM.tar.gz
This will unpack a copy of the prototype virtual machine into your directory.

3. Start the VMware client application and log in to csopt4.wpi.edu when it asks you to. You should see a screen resembling this:–
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The left-hand panel lists the known virtual machines. At the time of this picture, there were three, but more will be added to the list when you each create your own machine. Click the second icon in the right panel labelled “Open Existing Virtual Machine.” In the dialog box, browse to the directory you created in the previous step. You should find a file called SUSE Linux.vmx, the configuration file for the virtual machine that you just unpacked. Select, open, and accept this file. 

A new virtual machine called CS-502_VM will now appear in the left panel. Notice that it has the same name as other virtual machines. In addition, a new tab will appear in the right-hand panel showing the status and the properties of your virtual machine.  
4. You should rename your virtual machine to something unique, such as your user ID or name. To do so, right click on it in the left panel and select “Rename.” You may also want to edit the settings of this machine by right clicking and selecting “Settings…” You will then get the virtual machine settings dialog box below. You may, for example, click the “Options” tab and select “Permissions” to restrict access to your virtual machine. If you don’t restrict access by this setting, access will be determined by the file permissions in your directory in /xtra_space. 
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5. Click Start this virtual machine. The first thing that should appear is a dialog box like the following:–
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When you clone an existing virtual machine, its virtual network card needs a new address to keep it from being confused with the original one or other clones. VMware Server solves this by generating addresses from a unique identifier, which in turn is generated from the pathname of its configuration file. 
Select the Create radio button and click OK. The machine will begin to boot and eventually display the SUSE Linux boot screen shown next. This screen fills the tab for your virtual machine, and the window will resize itself as necessary.
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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.

6. 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.
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. 
If you find that the VMware client window is too large, you may close the left panel. You can re-open the left panel by clicking on a small icon about halfway across the VMware client toolbar.

7. You now need to do two things. First, you need to create a user identity for yourself. Click 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 follow your instinct to add yourself as an ordinary user with ordinary privileges. You will notice that there is already an ordinary user called “grader.” This allows the graders to look inside your VM if necessary; please don’t delete this user or change its password.
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 was created in Step 4. 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 below. This lists the existing network cards that the Linux kernel knows about – i.e., the one with the wrong address, as shown in the image below. Select this and click Delete, and then click Finish to throw this device away.
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YaST will now re-probe the machine configuration to discover if there are any new 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.
8. You are just about 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 in step 6. 
If the screensaver comes on, do everyone a favor by disabling it. Right click on the virtual machine desktop, select Configure Desktop. Within the next window, select Screensaver, and uncheck the box that says “Start Automatically.” If you let the screensaver run, it gobbles up lots of time and memory on the part of the VMware server.

That’s it. Enjoy your virtual machine. You are now ready for your first kernel project. 

When you are finished working or want to take a break, you may either power off your virtual machine or suspend it. To power off, use the appropriate option from the logout dialog, or use the shutdown or halt command from a shell. To suspend it, use the “Suspend” menu item in the “Power” menu of the VMware client application. Later, you may resume a suspended machine and be right back where you left off.

Documentation

Documentation for VMware Server can be found at

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 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 

� 	I don’t yet know how useful the feature will be that lets others see your virtual machine. We will have to experiment. It might help people doing projects in teams.


� 	Later, we will discover that moving the mouse in and out of the virtual machine’s window automatically changes the input focus. This is a result if VMware tools, which are already installed on the prototype virtual machine but are not yet running at this point.
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