
Linux kernel-Driver Model

The Driver Model is a component of the Linux kernel that provides a standard interface and
architecture for device drivers to interact with the kernel. It was introduced in 1998 as a way to
simplify driver development, improve code reusability, and enhance kernel modularity.

Key Components:

1. Driver Model Hierarchy: The Driver Model uses a hierarchical structure to represent devices
and their associated drivers.

2. Device Class: A device class is a category of devices that share similar characteristics (e.g.,
keyboard or network interface).

3. Bus Type: Bus types define the communication protocol used between the kernel and device
drivers (e.g., PCI, USB, or I2C).

4. Device Driver: A device driver is a module that interacts with a specific device on a particular
bus.

5. Device Files: Device files are special files in the file system that represent devices and allow
users to interact with them.

Driver Model Components:

1. device.c : The device.c  file is the entry point for all drivers, which must call the
register_driver()  function to register themselves.

2. class.c : The class.c  file provides functions for registering and unregistering device
classes.

3. bus.c : The bus.c  file contains bus-specific code (e.g., PCI or USB).

Example: Simple Device Driver

Suppose we want to write a driver for a fictional "hello world" LED device that's connected to the
system via a character device interface. We'll create a simple driver using the Driver Model.



// hello_driver.c

#include <linux/module.h>

#include <linux/init.h>

// Register our device class and driver

static struct class *hello_class;

module_init(hello_init);

module_exit(hello_exit);

void hello_init(void) {

    // Register our device class

    hello_class = class_create(THIS_MODULE, "hello");

}

void hello_exit(void) {

    // Unregister our device class

    class_destroy(hello_class);

}

// Device file operations (e.g., read, write)

static struct file_operations hello_fops = {

    .owner   = THIS_MODULE,

};

module_init(hello_init);

In this example:

1. We include the necessary kernel headers.

2. We define a hello_class  device class using class_create() .

3. In hello_init() , we register our device class and initialize its file operations.

4. In hello_exit() , we unregister our device class when the driver is unloaded.

Loading the Driver:

To load this driver, create a Makefile  in your kernel module directory:

obj-m += hello_driver.o

all:

    make -C /lib/modules/$(shell uname -r)/build M=$(pwd) modules

clean:

    make -C /lib/modules/$(shell uname -r)/build M=$(pwd) clean



Then, compile the driver using make  and load it into the kernel using insmod  or modprobe .

This example illustrates a basic Driver Model implementation. In real-world scenarios, drivers will
require more complex logic to handle device-specific operations, error handling, and
communication with the user space.

Keep in mind that this is an extremely simplified example and should not be used as-is for
production code. You'll need to consult the Linux kernel documentation and examples for a more
thorough understanding of the Driver Model and its applications.
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