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How to Install an OSCAR Cluster Using 

Software Version 2.1

If your organization needs or desires high-performance super-computing power at a very affordable price, OSCAR (Open Source Cluster Application Resource) software offers the ideal solution.  OSCAR software enables virtually any person with minimal computer skills to transform several standard computers into a virtual super-computer.  In order to begin creating an OSCAR cluster, several software and hardware items are required.

Terminology

Cluster -  a group of individual computers bundled together using hardware and software in order to make them work as a single machine.

node - each individual machine of a cluster.

Server (Head) node is responsible for servicing the requests of client nodes. 

Client (Child, Slave)t node is dedicated to computation.

Software Requirements

1)  Linux RedHat 7.3 must be installed on your head node (explained below) and client nodes.  Although OSCAR supports several different versions of RedHat and Mandrake, these instructions are only valid for clusters using RedHat 7.3 as their underlying operating systems.  Before installing RedHat 7.3, please read very carefully the included step-by-step Linux Installation Guide for OSCAR.  

If you do not have already RedHat 7.3, RedHat 7.3 can be downloaded for free at ftp://ftp.redhat.com/pub/redhat/linux/7.3/en/iso/i386/.  You must download three separate files: Valhalla-i386-disc1.iso, Valhalla-i386-disc2.iso, Valhalla-i386-disc3.iso.  After you have downloaded these three files, burn each file on a separate CD-ROM using a CD Writer.  If you do not have a CD Writer, you must borrow or find RedHat 7.3 through some other means.

2) OSCAR Version 2.1.  The “Regular” version is used in this documentation.  There are also “Extra Crispy” and “Secret Sauce” versions.  This software can be downloaded for free at http://prdownloads.sourceforge.net/oscar/oscar-2.1.tar.gz?download  (Although other versions of OSCAR exist, these instructions are specifically designed for OSCAR version 2.1.)  Simply select the closest mirror location and begin your download.  It is probably easiest to burn OSCAR 2.1 onto a CD-ROM, if you have a CD Writer.  If not, then you must first install Linux RedHat 7.3 onto your head node before downloading OSCAR Version 2.1.  

Hardware Requirements 

1) Computers (Nodes)

Although technically you only need one computer in your OSCAR cluster, it makes little sense to have a cluster of one.  Therefore, at a minimum, you should have two computers with one computer acting as the head node and one as the client.  Of course, you can have many more nodes than two.  The following are the system requirements for the head and client nodes. 

Head Node:

· CPU of i586 or above

· A network interface card that supports a TCP/IP stack

· **If your OSCAR head node is going to be the router between a public network and the cluster nodes, you will need a second network interface card

· At least 4GB total free space – 2GB under / and 2GB under /var (although 10+ GB is really preferable because you will need about 2GB for installing the X Window System, GNOME, and KDE).

· A Floppy Drive 

· A CD-Rom Drive

Client nodes:

· CPU of i586 or above

· A disk on each client node, at least 2GB in size (OSCAR will format the disks during the installation)

· A network interface card that supports a TCP/IP stack

· All clients must have the same architecture (e.g., ia32 vs. ia64)

· Monitors and keyboards may be helpful, but are not required

· Floppy or PXE enable BIOS

· A CD-Rom Drive

2) An Ethernet switch – any brand of switch should suffice.  However, make sure that each node (including the head node) has its own port on the switch.  In other words, if you have one head node and 8 client nodes, you need at a minimum a 9-port switch.  The switch is necessary for communication between the nodes.

3) Ethernet Cables – you need a separate Ethernet cable for each node to connect to the switch.

If you have obtained all necessary hardware and software, you are now ready to begin building your OSCAR cluster.

Other Requirements

1) If you plan on remotely accessing your OSCAR cluster through telnet or SSH, you need a static IP address.  If you do not have a static IP, it doesn’t make any sense to have remote access to your OSCAR cluster.  If you do not have a static IP, your OSCAR cluster will strictly have a private network and your head node will only require a single Ethernet card.

STEP ONE:
Connecting the Hardware to Make the OSCAR Cluster

1. First, each node must have its own Ethernet card and cable.  Connect one end of the cable to the RJ-45 jack in each computer.  The other end of the cable must be plugged into a separate port in the switch.

2. It doesn’t matter which node’s cable is plugged into which port, as long as each node’s cable is plugged into the switch.

3.
Turn on the switch’s power button, and you have completed your setup.  

STEP TWO:  Installing RedHat 7.3 on the Head Node

1.
Insert the RedHat 7.3 CD One into your CD-Rom Drive.  This should automatically begin the installation procedure.  (If you are not very knowledgeable about Linux, it is strongly recommended that you purchase or borrow a book on using RedHat 7.3 Linux.)   This should bring you to a “welcome” screen.  Press <enter> to begin installation.

2. “Welcome to Red Hat Linux” Screen – hit <Next>

3. “Language Selection” Screen – If English is your language, just press <next> as English is the default and already highlighted.  Otherwise select a different language, make sure it is highlighted, and then press <Next>.

4. “Keyboard Configuration” Screen – Most likely, the default selections will be correct.  Just press <Next>.  If they are not correct, you must manually select different preferences.  This is not recommended unless you know what you are doing.

5. “Mouse Configuration” Screen – Again, the default selection should be correct.  Just press <Next>.  If not correct, make the necessary modifications.  Again, not recommended unless you know what you are doing.

6. “Install Options” Screen – You want to select “server” option, as the head node will be acting as a server.  “Custom” is likely too hard to configure and unnecessary.  After selecting the “server” option, click <Next>. 

7. “Choosing Your Partitioning Strategy” Screen – Okay, now this screen actually requires a few different steps.  

a) First, select the “Manually partition with Disk Druid” option and click <Next>. B)

b) Next, you must manually delete all pre-existing partitions.  It is possible that you may not have to delete any partitions if the machine is brand new.  If there are no partitions to delete, you will have a single partition that will be named “Free” under the “/dev/had” heading.  One way to test is simply highlight the only partition and select <Delete>.  You will get a warning message saying “You cannot remove free space”.  So again and delete all partitions until you have only the “Free” partition left. 

c) Now you must add new partitions.  

i) First, you must create a “swap” partition.  Click on the <New> button.  A window will pop up.  Leave the “Mount Point” field blank.  Under the “Filesystem Type:” field, click on the down arrow and select “swap”.  Leave the “Allowable Drives” field alone.  In the “Size (MB)” field, we recommend selecting a size of either 1024 or 512.  The general rule of thumb is that your swap partition should be double the amount of RAM on your head node computer.  If you don’t understand this, simply select 1024 to be safe.  In the “Additional Size Options”, make sure that “Fixed Size” is selected.  Then click <OK>.

ii) Second, you must make a “root” or “/” partition.  Click on the <New> button.  A window will pop up.  In the “Mount Point” field, select the “/” choice.  Click on “/” and you should now see “/” in the “Mount Point” field.  Leave the “Filesystem Type:” field alone.  Also, leave the “Allowable Drives” field alone.  In the “Size (MB)” field, leave it alone, regardless of what number appears in that field.  In the “Additional Size Options”, select “Fill to maximum allowable size”.  Then click <OK>.  Ignore any warning message and select <Add anyway> if a warning message appears. 

You have now finished adding partitions.  Click <Next>.

8. “Boot Loader Installation” Screen – Leave all default selections and press <Next>.

9. “GRUB Password” Screen – You can create a password if you want for better security, but it isn’t necessary.  If you do enter a password, check the “Use a GRUB Password?” box and enter your GRUB password twice.  Make sure it says “Password Accepted” and click <Next>.  If a message warns that your password is too short, you can ignore it or create a longer password.

10. “Network Configuration” Screen – There are many different options at this screen, so we must consider several different scenarios.  

a) Scenario One – the Head Node only has one Ethernet card.  Under this scenario, there will be no public Internet connection.  You will have a strictly private network.  The head node can only be accessed locally, meaning you cannot use telnet or ssh to remotely login to the cluster.  

i) Make sure that “Configure using DHCP” is unchecked.  Make sure that “Activate on Boot” is checked.  In the IP Address field, type “192.168.1.1”.  This means that this is a private network.  For the “Netmask” field, type “255.255.255.0”.  In the “Network” field, type in “192.168.1.0”.  In the “Broadcast” field, type in “192.168.1.255”.  In the “Hostname:” field, you can enter any name except for “localhost”.  It is probably a good idea to select “Oscar1” or something like that.  Leave all remaining fields blank.  Press <Next> when you have finished.  (Gateway and Primary DNS will automatically default to 192.168.1.254 and 192.168.1.1).

b) Scenario Two – You have two Ethernet cards, one for public Internet access and one for the private network.  Under this scenario, the Network Configuration page should list both “eth0” and “eth1”.  First, make sure that eth0 is connected to the public Internet.  If you cannot tell, basically assume that eth0 is connected to the public Internet as this can be corrected later.  Make sure that “Configure using DHCP” is unchecked and “Activate on boot” is checked.  Enter your static IP address in the “IP Address” field.  Enter your Netmask in the “Netmask” field, and “Network” and “Broadcast” addresses in the appropriate fields.  If you do not know this information, you should call you local Internet Service provider for this information.  You can also run the “Ipconfig” command on a Windows machine on your network, and it will give you this information.  Linux and Unix have the “Ifconfig” command to get this information.  In the “Hostname:” field, you can enter any name except for “localhost”.  It is probably a good idea to select “Oscar1” or something like that.  Leave all remaining fields blank.  For eth1, follow the directions for Scenario One above. Press <Next> when you have finished.  

11. “Firewall Configuration” Screen – Unless you have unusually high security requirements, you can select “Medium” for you security level.  You probably want to allow some incoming packets such as SSH and HTTP, but no others.  SSH will allow remote access and HTTP will allow surfing the Internet.  Click <Next>.

12. “Language Support Selection” Screen – English is already the default, but if you would like to add additional languages, simply check them.  Press <Next> when you are finished.

13. “Time Zone Selection” Screen – Select the time zone that you are in and press <Next>.  For Los Angeles area, please select “America/Los_Angeles”.

14. “Account Configuration” Screen – You must choose a “Root Password”.  Make sure it is easy for you to remember, but difficult for others to crack.  Also, you should add all additional user accounts at this time.  Just click <Add> and enter all required information.  When finished, press <Next>. 

15. “Selecting Package Groups” Screen – At this screen, choose all the applications you wish to install.  We recommend selecting “Classic X Window System”, “X Window System”, “GNOME”, and “KDE”.  All other selections are unnecessary.  Click <Next>.

16. “Video Configuration” Screen – Select the Video Graphic Card installed in your computer.  The Linux install wizard should automatically pick the correct card installed on your system.  Click <Next>. 

17. “About to Install” Screen – Click <Next> and installation will begin.  When Disc 1 is finished, install disc 2 if necessary and click <Next>.  

18. “Boot Disk Creation” Screen – If you want to create a boot disk (not necessary), insert a floppy and follow the directions.  If you want to skip this step, simply click on the “Skip boot disk creation” box and click <Next>.

19. “Monitor Selection” Screen – The installation program will probably select the correct monitor and you simply need to click <Next>.  Only if you are very certain the wrong monitor is selected should you change the defaulted selection.

20. “Custom X Configuration” Screen – You can choose either GNOME or KDE as your default desktop environment (if you had chosen to install both).  Usually the default is GNOME.  You should leave all other defaults alone.  Click <Next>.  This should complete installation.  Click <Exit>.

Step 3 Installing the RPMs

1. Login as the root user.  Open a terminal window.  Change to the root “/” directory.  You can do this by typing  “cd /”.  

2. Create a directory called “tftpboot” in the root directory.  Type in “mkdir tftpboot”.  Then create a subdirectory called “rpm” within the tftpboot directory by typing “mkdir /tftpboot/rpm”  

3. Install the Linux RedHat 7.3 disk 1 into the cd drive.  Type at the command prompt “cd /mnt/cdrom”

4. Now copy all files in RPMS to  “/tftpboot/rpm” directory by typing “cp –Rv /mnt/cdrom/RedHat/RPMS /tftpboot/rpm”  This will take a while.  (Note:  You can also perform this step using the Graphical User Interface and simply click and point.)

5. Remove Linux RedHat 7.3 disk 1 and insert disk 2.

6. You must now repeat steps 3-4 for Linux RedHat 7.3 disk 2 and then disk 3.  Again, this will take a while.  (Note: sometimes when you remove a CD, you must unmount that CD before inserting a new CD.  You can do this by typing “cd /mnt” and then typing “umount cdrom”.  Then insert the new CD, type “cd /mnt” and then “mount cdrom”.  This should fix most problems.)

Step 4 Installing OSCAR 2.1 on the Head Node

1. Insert the CD containing OSCAR 2.1 into the CD drive of the head node.  You should be logged in as “root”.  

2. Open a terminal and type “cd /mnt/cdrom”.

3. Now type “ls –a”.  You should see the OSCAR distribution “oscar-2.1.tar.gz”.  If you do not, you must go back and download another copy of OSCAR 2.1 from http://prdownloads.sourceforge.net/oscar/oscar-2.1.tar.gz?download
4. Now you must copy the OSCAR file to your root directory.  Do this by typing “cp /mnt/cdrom/oscar-2.1.tar.gz /”.

5. Now, change to the root directory by typing “cd /” and expand the OSCAR distribution by typing “tar zxf oscar-2.1.tar.gz”.  This should unzip Oscar 2.1.

6. Type “ls –a” and you should see a directory “oscar-2.1”.

7. Change to the directory “oscar-2.1” by typing “cd oscar-2.1”.

8. Now we are ready to install OSCAR.  Type “./install_cluster eth1” if you have two Ethernet cards or “./install_cluster eth0” if you have a single Ethernet card and a private only network.  Remember that eth1 must be configured as the private network’s Ethernet adapter connected to the switch.  eth0 is connected to the public internet.  

9. This will cause a series of scripts to run and then a window will open called the “OSCAR Installation Wizard.”  To finish Step 1, click on <Select OSCAR Packages to Install>.  A window will open with a listing of settings.  All the default settings should be appropriate, so simply click <Save> and the window will close.  It should say in your terminal, “Step 1: Completed successfully”.

10. Complete Step 2 by clicking on <Configure Selected OSCAR Packages>.  A window will open.  Simply click <Done> and the window will close.  It should say in your terminal, “Step 2: Completed successfully”.

11. Complete Step 3 by clicking on <Install OSCAR Server Packages>.  When finished, it should say in your terminal, “Step 3: Completed successfully”.

12. Build your OSCAR client image in Step 4 by clicking on <Build OSCAR Client Image>.  A window will open.  All the default selections should be accurate.  However, for “IP Assignment Method”, choose “static” and then press <Build Image>.  When finished, it should say in your terminal, “Step 4: Completed successfully”.

13. To complete Step 5, click on <Define OSCAR clients>.  A window will open.  This step is used to add client nodes to your cluster.  

a) First, select an “Image Name” for your cluster.  You can call it something like “oscarimage”.  This is the name of the image that this client will be attached to and must already exist on your image server.  

b) Next, select a “Domain Name” and “Base Name”.  The “Domain Name” can be “oscardomain” and the “Base Name” can be “oscarnode”.  Just make sure when adding clients to the same cluster that you keep using the same domain and base names.

c) In “Number of Hosts”, you enter a number equal to the number of client nodes you wish to add at this time.  (Note: you can also add additional clients later or delete them later.  We actually recommend adding clients one at a time until you become more familiar with the process.)  For “Number of Hosts, enter a number equal to the number of clients you wish to add.  Although it might take more time, a preferred strategy is to add one client at a time.  Thus, even if you wish to have a cluster of 8 clients, it is safer to add each client one at a time.  So if you wish to be safe, select “1” as your “Number of Hosts”.  

d) This is used to assign a unique number to each client node.  Choosing the “Starting Number” is simple when adding your first client.  But you must be careful when adding additional clients to choose the correct starting number.  For your very first client, the starting number should ideally be 1.  However, the next time you add a client, the starting number should be 2, since you already have used 1 on the first client node.  The key thing to remember is to number your clients consecutively and do not use the same number twice.  For example, if you already have client 1 and 2, you should select 3 and your starting number.

e) This is used to assign private IP addresses to the clients.  For “Starting IP”, be mindful not to accidentally use the same number twice.  Also, be especially careful not to use the IP address that has already be assigned to the head node.  To prevent any chance of confusion, initially select a starting IP like 192.168.1.10 for your first client. (If your head node private IP address is 192.168.1.1).  But when adding your second client, the starting IP address must now be 192.168.1.11.  

f) Subnet Mask and Default Gateway values should probably be left at their default values.  The subnet mask should likely be 255.255.255.0 and the default gateway 192.168.1.254.

14. Now click <Addclients> to begin adding new client(s) to your cluster.  When finished, your terminal should say “Step 5: Completed successfully”.  A  window may also pop up saying “Successfully created clients for image oscarimage”.

15. Begin Step 6 by clicking on <Setup Networking>.  A “MAC Address Collection” window will open.  Now, insert a blank floppy disk into the floppy drive and press on <Build Autoinstall Floppy>.  A window will pop up.  It will ask, “Which flavor would you like to use for this diskette? [standard]:”.  Type “standard”.  Continue by typing “y” and pressing the <enter> key on your keyboard.  The autoinstall floppy will begin to build.  When finished, your terminal will say “Step 6: Successfully built autoinstallfloppy”. 

16. Now you must begin collecting the MAC address(es) of the client node(s) you are adding.  Start by clicking on <Collect MAC Addresses>.  Now place the autoinstall floppy you just created into the floppy drive of the client you wish to add and reboot the client.

17.  It will take a little bit of time, but you should eventually see the MAC address(es) of the client(s) you wish to add on the left hand side.  (If not, you should repeat step 16).  Click on a MAC address and make sure it is highlighted.  Then highlight the “eth0 mac = “ of the client you wish to assign the MAC address to.  Then click <Assign Mac to Node> and the MAC address should be assigned to that client.  Repeat this step for each client you wish to add.  Press <Close> to finish.

18. To complete the cluster setup in Step 7, Press <Complete Cluster Setup>.  There should be a message stating that cluster setup finished successfully.  

19. Finally, you should test the cluster setup in Step 8 by pressing <Test Cluster Setup>.  A window will open and through a series of tests.  Most of the tests should pass, but even if some fail, your cluster can still work fine.

20. Congratulations!!  You have successfully completed your cluster installation.

Trouble Shooting Issues:

1) If you cannot run the install_cluster script, you may have accidentally locked the install script.  You simply have to remove the install_cluster_locked script which is located in your “oscar-2.1” folder.

2) If your installation has a lot of problems, you may wish to begin your installation over again.  There is a start over script located in the “oscar-2.1” folder.

3) When you are adding additional clients, make sure that you add the exact number you specify at the same time.  In other words, if you specify that you are adding 2 new clients and only add one, it will probably not work.  You must make sure that you add both.

4) Make sure that you have added all RPM files from all three RedHat disks.  There are well over a thousand, so even one missing file can cause OSCAR not to work.  

5) Make sure that your root directory has at least 2 gigabytes of free memory after the RedHat installation to download the RPMs.  This means that if you install KDE and GNOME, you should have at least a 6-8 gigabyte root directory from the start.

6) The OSCAR installer GUI provides little protection for user mistakes. If the user executes steps out of order, or provides erroneous input, Bad Things may happen. Users are strongly encouraged to closely follow the instructions provided in this document.

7) All nodes must have a hostname other than “localhost” that does not contain any underscores.

8)
Although OSCAR can be installed on pre-existing server nodes, it is typically easiest to use a machine that has a new, fresh install of a distribution with no updates installed. If the updates are installed, there may be conflicts in RPM requirements. It is recommended to install RedHat updates after the initial OSCAR installation has completed.

