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UNIT V –CASE STUDIES 

1. LINUX 

History 

• Linux is a modern, free operating system based on UNIX standards 

• First developed as a small but self-contained kernel in 1991 by Linus Torvalds, with 

the major design goal of UNIX compatibility 

• It has been designed to run efficiently and reliably on common PC hardware, but also 

runs on a variety of other platforms 

• The core Linux operating system kernel is entirely original, but it can run much existing 

free UNIX software, resulting in an entire UNIX-compatible operating system free from  

proprietary code  

 

The Linux Kernel 

Version 0.01 was released at May 1991 

o No networking 

o Ran only on 80386-compatible Intel processors and on PC hardware 

o Extremely limited device-drive support 

Linux 1.0 (March 1994) included these new features: 

o Support UNIX’s standard TCP/IP networking protocols 

o BSD-compatible socket interface for networking programming 

o Device-driver support for running IP over an Ethernet 

o Extra hardware support 

Version 1.2 (March 1995) was the final PC-only Linux kernel 

Linux 2.0 

 Version 2.0 was released in June 1996 

 Support for multiple architectures, including a fully 64-bit native Alpha port 

 Support for multiprocessor architectures 

 Improved memory-management code 

 Improved TCP/IP performance 

 Support for internal kernel threads 

 Preemptive kernel 
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 64-bit memory support 

The Linux System 

Linux uses many free tools developed as part of 

1. Berkeley’s BSD operating system 

o socket interface 

o Networking tools (e.g., traceroute…) 

2. MIT’s X Window System 

3. Free Software Foundation's GNU project 

 -bin-utilities, gcc, gnu libc… 

 Linux used to developed by individual, now also by big cooperators  IBM, Intel, Red hat, 

Marvell, Microsoft... 

 Main Linux repository: www.kernel.org  

Design Principles 

o Linux is a multiuser, multitasking system 

o  Linux is UNIX compatible 

o  its file system adheres to traditional UNIX semantics 

o  it fully implements the standard UNIX networking model 

o  its API adheres to the SVR4 (System V Release 4, or SVR4) UNIX semantics 

o  it is POSIX-The Portable Operating System Interface (POSIX) compliant  

o Linux supports a wide variety of architectures 

o Main design goals are speed, efficiency, and standardization 

 

Components of a Linux System 

http://www.kernel.org/
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1. Kernel.  

 The kernel is responsible for maintaining all the important abstractions of the 

operating system, including such things as virtual memory and processes. 

2. System libraries.  

 The system libraries define a standard set of functions through which applications 

can interact with the kernel. These functions implement much of the operating- 

system functionality.  

 The most important system library is the C library, known as libc.  In addition to  

providing the standard C library, libc implements the user mode side of the Linux 

system call interface, as well as other critical system-level interfaces. 

3. System utilities.  

The system utilities are programs that perform individual, specialized management 

tasks. Some system utilities are invoked just once to initialize and configure some aspect 

of the system.  

• Others —known as daemons in UNIX terminology—run permanently, handling such 

tasks as responding to incoming network connections, accepting logon requests from 

terminals, and updating log files. 
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• All the kernel code executes in the processor’s privileged mode with full access to all 

the physical resources of the computer. Linux refers to this privileged mode as kernel 

mode.  

• Under Linux, no user code is built into the kernel. Any operating-system-support 

code that does not need to run in kernel mode is placed into the system libraries and 

runs in user mode. 

• Unlike kernel mode, user mode has access only to a controlled subset of the system’s 

resources. 

Linux Kernel 

• The Linux kernel forms the core of the Linux operating system. It provides all the 

functionality necessary to run processes, and it provides system services to give 

arbitrated and protected access to hardware resources. 

System libraries 

• The system libraries provide many types of functionality. At the simplest level, they 

allow applications to make system calls to the Linux kernel.  

• Making a system call involves transferring control from unprivileged user mode to 

privileged kernel mode; 

System Utilities 

• The Linux system includes a wide variety of user-mode programs—both system 

utilities and user utilities.  

• The system utilities include all the programs necessary to initialize and then 

administer the system, such as those to set up networking interfaces and to add and 

remove users from the system. 

Kernel Modules 

• The Linux kernel has the ability to load and unload arbitrary sections of kernel code 

on demand.  

• These loadable kernel modules run in privileged kernel mode and as a consequence 

have full access to all the hardware capabilities of the machine on which they run. 

• Kernel code that can be compiled, loaded, and unloaded independently, it allows a 

Linux system to be set up with standard minimal kernel, other components loaded as 

modules 
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• A kernel module can implement a device driver, a file system, or a networking 

protocol.  

• The module support under Linux has four components: 

1. The module-management system allows modules to be loaded into memory and 

to communicate with the rest of the kernel. 

2. The module loader and unloader, which are user-mode utilities, work with the 

module-management system to load a module into memory. 

3. The driver-registration system allows modules to tell the rest of the kernel that a 

new driver has become available. 

4. A conflict-resolution mechanism allows different device drivers to reserve 

hardware resources and to protect those resources from accidental use by another 

driver.  

Module Management  

• Supports loading modules into memory and letting them talk to the rest of the kernel  

• Module loading is split into two separate sections: 

  Managing sections of module code in kernel memory  

  Handling symbols that modules are allowed to reference 

• The module requestor manages loading requested, but currently unloaded, modules; 

it also regularly queries the kernel to see whether a dynamically loaded module is 

still in use, and will unload it when it is no longer actively needed  

Driver Registration  

• Allows modules to tell the rest of the kernel that a new driver has become available  

• The kernel maintains dynamic tables of all known drivers, and provides a set of 

routines to allow drivers to be added to or removed from these tables at any time  

• Registration tables include the following items:  

• Device drivers 

• File systems  

• Network protocols  

• Binary format  

Conflict Resolution 

•  A mechanism that allows different device drivers to reserve hardware resources and 

to protect those resources from accidental use by another driver  
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• The conflict resolution module aims to:  

• Prevent modules from clashing over access to hardware resources  

• Prevent autoprobes from interfering with existing device drivers  

• Resolve conflicts with multiple drivers trying to access the same 

hardware  

 


