
Unix kernel
and its storage subsystem
A brief introduction to the core of a Linux 
system
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At boot time the kernel makes a check

if (module exist) then load it

or at compilation time (when you build your kernel image) 

the kernel has to have defined all the entries for each

hardware device present on the system.

It is a duty of the hardware producer (and/or of the Linux 

OS community) to provide the modules (device drivers) for 

having those hardware working properly on your machine. 
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The case of Nouveau Device Drivers
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To prevent conflicts and ensure proper NVIDIA driver loading, it's crucial to blacklist the nouveau driver before installing CUDA.

This involves modifying system configuration files to prevent nouveau from loading at boot time. Specifically, this can be achieved by 

creating a file in /etc/modprobe.d/ that instructs the system to ignore nouveau. Here's a step-by-step guide:

Create a Blacklist Configuration File:

•Open a terminal.

•Create a new file with a name like nvidia-blacklist.conf in the /etc/modprobe.d/ directory:

sudo nano /etc/modprobe.d/nvidia-blacklist.conf

•Add the following lines to the file:

blacklist nouveau

options nouveau modeset=0

Save and close the file.

Update Initramfs (Optional, but Recommended):

•Some distributions require updating the initramfs to ensure the blacklist is applied during the boot process.

•Use the following command:

sudo update-initramfs –u

Update GRUB (If Needed):

•If you're using GRUB, you can also add a kernel parameter to blacklist nouveau.

•Edit /etc/default/grub:

•Add nouveau.blacklist=1 to the GRUB_CMDLINE_LINUX_DEFAULT line (e.g., GRUB_CMDLINE_LINUX_DEFAULT="quiet nouveau.blacklist=1").

•Save and close the file, then update GRUB

sudo update-grub

Reboot:

•After making these changes, reboot your system to ensure the blacklist is applied.

•After rebooting, you can check if the nouveau driver is loaded by running:

lsmod | grep nouveau

If no output is shown, the nouveau driver is successfully blacklisted.   



The modular structure of the POSIX kernel permits to 

manage the hierarchy of modules with a schema where 

some of them are organized as a set. This self-consistent set 

of modules is called (kernel) subsystem.

In this way we can operate on a group of module as a 

whole thus facilitating the management of the undelying

hardware at which they refer to.

So we could speak of I/O subsystem, interconnect (or 

communication) subsystem, memory subsystem, and so on.
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Kernel Subsystems
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As an examples, let’s have a look at the IPC (Inter 

Process Communication) subsystem which includes the 

management of the kernel queues (que) the share 

memory segments (shm) and semaphores (sem). All of 

these modules may be managed through a common 

set of parameters.

IPC subsystem control the communication among

processes and it is of vital importance in any Unix OS.

The IPC subsystem interact with the (VM/mem/PROC) 

subsystems from which it get the reference to the 

memory pages addressable in kernel space and process 

info.
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procfs:
•/proc/<PID>/cmdline:  commands and arguments for execution.

•/proc/<PID>/stat: detailed statistic information per process.

•/proc/<PID>/environ: env variables.

•/proc/<PID>/mem: allocated memory.

•/proc/<PID>/cwd: Current directory.

•/proc/<PID>/status: Status of the PID process.



Among the various subsystem of a Unix OS, one 

is particularly useful for us: the Unix filesystem.

We can say, aproximately, that a file system is the 

transposition of the disk geometry into the kernel logic for 

the management of block-devices.

But what are those block-devices we are speaking

about…block-devices provide buffered access to 

hardware devices, and provide some abstraction from 

their specifics; see /dev
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One of the first and mostly used filesystems for disk drives 

avalable for Unix kernels is called Unix File System (UFS) 

and has its own standard known as BSD4.2.

In UFS there exist a direct correlation between the 

elements of the hard disk geometry (disks, tracks, sectors, 

heads, cylinders, etc.) and their representation at higher

level into the logic of kernel, that is, the i-node. 

An inode (index node) is a data structure in a Unix-style file system that 

describes a file-system object such as a file or a directory. Each inode stores 
the attributes and disk block locations of the object's data.
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https://en.wikipedia.org/wiki/Data_structure
https://en.wikipedia.org/wiki/Unix_filesystem
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Directory_(computing)
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:=
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Structure of a modern filesystem

At present a filesystem implements two basic concepts: 

the fileset (LV – Logical Volume) and il filedomain

(Volume Group – VG).

Fileset and filedomain thus enable a 2 levels structure of 

filesystems which decouples the layer of the physical

storage from the hierarchy of the directory tree.
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A fileset has a logic structure resembling a traditional UFS 

made out of a hierarchy of directory and file names of which 

one typically «mount».

Modern filesystems go beyond the limit of traditional UFS and 

permit to share a common set of storage elements call 

filedomain.

Un filedomain (VG) is then, a set of storage which can be 

managed indipendently from the directory structure.

In this way, you sysadmin may add or remove volumes

(partitions or filesets) without altering the directory structure.
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LVM & Linux
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LVM & Linux
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A practical example:

Let us suppose to have to partitions: /dev/sda1 e /dev/sdb1.

1.PV:
•sudo pvcreate /dev/sda1

•sudo pvcreate /dev/sdb1

2.VG:
•sudo vgcreate myvg /dev/sda1 /dev/sdb1

3.LV:
•sudo lvcreate -L 10G myvg home (crea un LV di 10 GB chiamato "home")

•sudo lvcreate -L 20G myvg data (crea un LV di 20 GB chiamato "data")

4.Mount points:
•sudo mkdir /mnt/home

•sudo mkdir /mnt/data

•sudo mount /dev/myvg/home /mnt/home

•sudo mount /dev/myvg/data /mnt/data

See also /etc/fstab file and fdisk utility from command

line 



LVM & Linux
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