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Abstract
This week we will be working with the experimentation machines.
Each of you has been assigned one, though the part-timers might have
to share theirs. We will first install an Ubuntu distribution, and then
we will look at the way it boots and initializes the system. For installation we will use PXE booting.

These assignments include topics not yet covered curing the
lectures. We want you to try to find the right information yourself in order to complete the assignments. Choose your sources
of information carefully and reference them to support your answers.
As previously stated you are to keep a log of your progress,
including choices or assumptions made, problems encountered and
answers to both the numbered and unnumbered questions posed.

1

Experimentation computers

Each student will use an experimentation computer during the year. You
can find out which is yours in the list in Figure 1.
Some of you, notably those returning this year will have to make due with
the old experimentation computers. You will not be given extra instructions
on how to reach your computers as you should already know how. . .
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Installation

We will install Ubuntu using PXE. You will connect to you machines remotely using the iDrac. In the time that we are waiting for the install to
finish we will look at and find out about installation and booting.

1

2.1

Using the Drac

You can reach the Drac of your experimentation computer by visiting the
web page at drac.$name.studlab.os3.nl. From there you can open a java
program which will give you a window to the console of the computer.
1. What is a Drac and how does it work?

2.2

Before OS installation. . .

It would do you well to read about the installation procedure before installing.

2.3

Installation instructions

Connect to the console of your Experimentation Machine using the iDrac.
Reboot the machine and use the BIOS option to start a PXE boot, then follow the directions to install Ubuntu. Use the Ubuntu-12.04-server-amd64
option. Make sure you install the ssh daemon for remote access.

Questions during Install
2. What is PXE booting?
3. How does it work?
4. How does it compare to booting from the hard disk or a CD?
5. What is an MBR?
What is its layout?
What is a partition table?
6. What are primary and logical partitions?
Can you boot an OS from both?
7. What is fdisk, how does it work, and what can you do with it?

2.4

Trouble. . .

If you get into trouble during or after an install and you end up with an unbootable system, you can use PXE boot, option Ubuntu-12.04-rescue-amd64
to boot into an Ubuntu rescue environment.
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Post install. . .

Now that we have Ubuntu installed, we will look at the booting process and
look at the partition table.
2

3.1

Booting

On how your system boots. . .
8. What is the bootloader and where does it reside on the system?
9. Describe in order all the steps required for booting the computer (not
the OS!).

3.2

GRUB

There are two bootloaders that are generally in use today, LILO and GRUB.
We will be looking at GRUB.
10. Grub is set up in stages, what stages are there and what do they do?
11. Why are they separate/necessary?
12. How do they communicate with each other, and with the kernel?
13. How does GRUB use or interact with the BIOS?
Do they always get along?

3.3

Partitions

Boot into Ubuntu and use the dd utility to dump the MBR and partition
table into a file in your home directory.
Use a hex dump utility to look at the raw code in the file.
14. What index does the partition table start at?
15. Copy and dump the partition table in hex format in your Wiki page,
and fully annotate the entries. Translate all sector information into
human readable format.
Now start fdisk an have it print the partition table.
16. What are the differences between the original content (the dump),
your annotations and the fdisk printout?
17. If you wanted to add a (1 + your table number )GB primary partition
to the table by hand, what values would you have to use for the entry
in the raw table? And in the fdisk table?
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Initialization

After the machine has booted up, the chosen OS is started and goes through
a (large) number of steps before you end up at the login prompt. We will be
looking at the startup procedure of Ubuntu, so be sure to have it installed
before answering the following questions. . .
The startup sequence of Ubuntu can be different per version, and
definitely different from other flavors of UNIX. Be sure not to copy
other peoples mistakes. . .

Questions
18. Describe the entire startup process of Ubuntu. The subquestions below
are leaders to help you along, they must be answered but by no means
represent the entire startup process of Ubuntu. . .
What stages are there, and what are they for? (hardware, system
configuration, system initialization, etcetera)
Where is the configuration kept, and how do you change it?
What are runlevels?
What happens when you log in?
...
19. Describe the entire startup process of the X windows subsystem
What stages are there, and what are they for? (hardware, system
configuration, system initialization, etcetera)
Where is the configuration kept, and how do you change it?
Who owns the subsystem?
...
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