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A computer is a system composed of two major

components: hardware and software.

• Hardware is the physical equipment.

• Software is the collection of programs that

allows the hardware to do its job. Computer

software is divided into two broad categories:

o The operating system that controls the

access to hardware by users

o The application programs that use the

computer hardware to solve users’ problems.



Figure A computer system









An operating system is an interface between the 

hardware of a computer and the user 

(programs or humans) 

that facilitates the execution of other programs

and the access to hardware and software resources.

Two major design goals of an operating system are:

❑ Efficient use of hardware.

❑ Ease of use of resources.

1. INTRODUCTION



Bootstrap process

 The operating system, is responsible for loading other

programs into memory for execution. However, the operating

system itself is a program that needs to be loaded into the

memory and be run. How is this dilemma solved?

 The solution is a two-stage process:
1. A very small section of memory is made of ROM and holds a small

program called the bootstrap program. When the computer is turned

on, the CPU counter is set to the first instruction of this bootstrap

program and executes the instructions in this program.

2. When loading is done, the program counter is set to the first

instruction of the operating system in RAM.



Figure The bootstrap process



Personal systems

When personal computers were introduced, there was a need for an

operating system for this new type of computer. During this era, single-

user operating systems such as DOS (Disk Operating System) were

introduced.

Parallel systems

The need for more speed and efficiency led to the design of parallel

systems: multiple CPUs on the same machine. Each CPU can be used

to serve one program or a part of a program, which means that many

tasks can be accomplished in parallel instead of serially.



2.   COMPONENTS

A modern operating system has at least four duties:

Memory manager

 Process manager

 Device manager

File manager



Figure Components of an operating system



 User interface

Each operating system has a user interface, a

program that accepts requests from users.

o The UNIX operating system (os) user interface is

called a shell

o The windows os, denotes that it is menu driven

and has a GUI (graphical user interface) component.





Memory manager

One of the responsibilities of a modern computer system is

memory management.

• Memory allocation must be managed to prevent applications

from running out of memory

• Operating systems can be divided into two broad categories of 

memory management: 

• monoprogramming

• multiprogramming



Monoprogramming

 The memory is shared between a single program and the

operating system

 The whole program is in memory for execution

When the program finishes running, the program area is

occupied by another program.

Figure Monoprogramming



Multiprogramming

More than one program is in memory at the same time

 The programs are executed concurrently, with the CPU

switching rapidly between the programs.

Figure Multiprogramming



Figure Categories of multiprogramming



Figure Partitioning



Virtual memory

 Part of the program is in memory and part is on disk.

 This means that, for example, a memory size of 10 MB

can execute 10 programs, each of size 3 MB, for a total of

30 MB.

At any moment, 10 MB of the 10 programs are in

memory and 20 MB are on disk. There is therefore an

actual memory size of 10 MB, but a virtual memory size

of 30 MB.



Figure Virtual memory



Process manager

A second function of an operating system is process

management, but before discussing this concept, we need to

define some terms.

Program, job, and process

A program is a non-active set of instructions stored on disk.

A program becomes a job from the moment it is selected for

execution until it has finished running and becomes a program

again.

A process is a program in execution. It is a program that has started

but has not finished.



Schedulers

To move a job or process from one state to another, the

process manager uses two schedulers: the job scheduler and

the process scheduler.

Figure Job scheduler



Queuing

Our state diagram shows one job or process moving from

one state to another. In reality, there are many jobs and many

processes competing with each other for computer resources.

To handle multiple processes and jobs, the process manager

uses queues (waiting lists).

Figure Queues for process management



File manager

Operating systems today use a file manager to control 

access to files. 

 controls access to files. 

 supervises the creation, deletion, and modification of files.

 controls the naming of files.

 supervises the storage of files.

 is responsible for archiving and backups.



3. A SURVEY OF OPERATING SYSTEMS

In this section we introduce some popular operating

systems and encourage you to study them further. We

have chosen three operating systems that are familiar to

most computer users: UNIX, Linux and Windows.



UNIX

UNIX was originally developed in 1969 by Thomson and

Ritchie of the Computer Science Research Group at Bell

Laboratories. UNIX has gone through many versions

since then. It has been a popular operating system among

computer programmers and computer scientists.

UNIX is a multiuser, multiprocessing, portable 

operating system.

It is designed to facilitate programming, text 

processing and communication.
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Linux

In 1991, Linus Torvalds, a Finish student at the University

of Helsinki at the time, developed a new operating system

that is known today as Linux. The initial kernel, which was

similar to a small subset of UNIX, has grown into a full-

scale operating system today. The Linux 2.0 kernel,

released in 1997, was accepted as a commercial operating

system: it has all features traditionally attributed to UNIX.



Windows NT/2000/XP/7/8/9

In the late 1980s Microsoft, under the leadership of Dave

Cutler, started development of a new single-user operating

system to replace MS-DOS (Microsoft Disk Operating

System). Windows NT (NT standing for New Technology)

was the result. Several versions of Windows NT followed

and the name was changed to Windows 2000. Windows

XP (XP stands for eXPerience) was released in 2001. We

refer to all of these versions as Windows NT or just NT.


