Opcrating
System Basics

1.1

An operating system is an integrated set of programs that acts as an intermediary
between the user and computer hardware. The primary goal of an operating systems
is to make the computer system convenient to use in an efficient manner. A

secondary goal is to manage the resources of a computer system.

In this chapter, we will learn about operating systems, its need, its functions, and its

types.

What is an Operating System ?

An operating system is an integrated set of specialised programs that are used to

manage over all resources of and operations of the computer. It is specialised

software that controls and monitors the execution of all other programs that reside
4

Inthe computer, including application programs and other system software. Itis the

interface between the user and computer as shown in fig. 1.1
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FIGURE 1.1

A simple way of defining the operating system can be :

An operating system is a program that acts as an interface between the use
and the computer hardware and controls and manages the overall resource
of Computer system. '

A computer system has many resources (hardware and software) that may b
required to solve a problem.

According to this definition, the two primary objectiv_es, or gozls of an operatinc
system are :

1. Making a computer system convenient to use in an efficient manner

The operating systems hides the details of the hardware resources from the
users and provides the users with a convenient interface for using the computer
system. It acts as an intermediary between the hardware and its users and
making it earsier for the users to access and use other resouces.

As shown in figure 1.1, the hardware resources are surrounded by the operating
system layer, which in turn is surrounded by a layer of other system software
(such as assemblers, compilers, interpreters, etc.) and application softwares
(suh as Word processors, spread sheets, Accounting software, etc.). Finally,
the users view the computer system interms of the user interfaces provided

by the operating systems.

The efficient operation of the computer system is particularly important for
large, shared multiuser systems. These systems are very expensive, so it is

desirable to make them as efficient as possible.
(2]
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2. Managing the resources of a Computer System

This objective involves performing such tasks as keeping .track of who is
using which resource, granting resource requests, accounting for resource
usage and mediating conflicting requests from different programs and usgrs. o
The efficient and fair sharing of resources among users and/or programs IS @

key goal of most operating systems.

1.1 The Operating System as an Extended Machine

An average programmer probably does not want to get too initmately involved with
the programming of device like floppy disks, hard disks efc. .lnstead, what the
programmer wants is a simple, high-level abstraction to deal with. In the cas? of
disks, a typical abstraction would be that the disk contains a collection of.named files.
Each file can be opened for reading or writing, then read or written, and finally closed.

The program that hides the truth about the hardware from the programmer and
presents a nice, simple view of named files that can be read and written is, of course,
the operating system: Just as the operating system shields the programmer from
the disk hardware and presents a simple file-oriented interface. Therefore, the
abstraction offered by the operating system is simpler and easier 1o use than that
offered by the underlying hardware.

In this view, the function of the operating system is to present the user with the

equivalent of an extended machine or virtual machine that is easier to program
than the underlying hardware.'

Figure 1.1 shows the logical architecture of computer system. The computer hardware
resoures are surrounded by the operating system layer which in turn is surrounded
by a layer of other system softwares such as compilers, editors, assemblers, loaders
etc. and by a set of application programs such data processihg appiications,

entertainment and education applications etc. Finally, the end users view the
computer system in terms of the user interfaces.
1 A

1.1.2 The Operating System as a Resource Manager

The job-of an operating system is to provide an orderly and controlled allocation of
the processors, memories, and I/0 devices among the various programs competing

for th ing i
em. The resource sharing includes sharing resources in two ways in time
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and in space. Time management includes allocation of CPU, printer and Ot

ith the me
resources to various programs and space management deals wi m

allocation to multiple programs. .

In addition, users often need to share not only hardware, but information (like fj
database etc.) as well. Operating system keep track of who is using which resow
to grant resource requests, to account for usage, and to mediate conflicting reque

from different programs and users..

For example, in a multiuser networked environmént, imagine what would happe
three programs running on some computer all tried to print their output simultaneoy
on the same printer. The first féw lines of printout might be from program 1, the n¢
few from program 2, then some from program 3, and so forth. The result would |
chaos. The operating system can bring order to the potential chaos by buffering;
the output destined for the printer on the disk. When one program is__ﬁnished, i
operating system then copy its output from the disk file where it has’t;een stored
the printer, while at the same time the other prograim can continue generating mo

output (not to the printer yet). As Resource Manager its basic functions are shou
in figure 1.2.
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FIGURE 1.2 [ Rgle of an Operating System ]
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1.2 FUNCTIONS OF OPERAT. ING SYSTEM

/
Functions of Operating Systems are :

4., Memory (Storage) Management

: (a) Itkeeps tracks of primary memory i.e. what part of it are in use by whom'
what part are not in use etc.

(b) In multiprogramming it decides which process will get memory when

and how much.
Allocates the memory when the process or program request it to do so.

(d) Declaims (deallocate) the memory when the process no longer needs it
or has been terminated.
2. Processor Management

(a) Keep tracks of processor and status of process. Program that does this

is called traffic controller.
(b) In multiprogramming it decides which process gets the processor when
& how much time. This function is called Process Scheduling.

(c) Allocate the processor (CPU) to a process.

(d) Deallocate processor when processor is no longer required.

3. Device Management |
(a) Keeps tracks of all devices (peripherals). This is also typically called the

I/O controller.
(b) . Decides which process gets the device when & for how much time.

(c) Allocate the device in the efficient way.
(d) Deallocate devices. |
4.  File Management
(a) It keeps track of information, its location, uses, status etc. The collective

facilities are often known as file system.
(b) Decides who gets the resources. |
(c) Allocates the resources.

(d) Deallocates the resources.

(5]
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10.

11.

12.

Secondary Storage Management

Main memory as a limited size and it is volatile i.e. it looses its contentg
soon as power turns off. The operating system performs following functioy
regard to secondary storage management.

(@) Free space management i.e., manages free space on the secong,
storage devices by reclaiming memory from used objects.

(b)  Allocation of storage space when new files have to be written.

(¢)  Scheduling the requests for memory access i.e. Disk Scheduling.
(d) Creation and Deletion of files.

Security and protection

By means of passwords & similar other techniques, preventing unauthoriz
access to programs & data.

Protection involves ensuring that all access to system resources is controlle,
Network Management

An operating system works as a network resource manager when multipl
computers are in a network or in a distributed architecture.

Control over system performance
Recording delays between request for a service & response from the system

Job accounting

Keeping track of time & resources used by various jobs and/or users.
Interactior: v ith the operators

The interaction takes place via the console of the computer in the form of
instructions from the Operator acknowledging the same, action thereon, as

well as informing the operation by means of a display screen of works & problem
encountered.

Error-detecting aids

Production of dumps, traces, error messages and other debugging and error-
detecting aids.

Coordination between other softwares and users

Coordination and assignment of compilers, interpretiers, assemblers and other
software to the various users of the computer systems.

ral
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1.3 Services of Operating System

/
~ commonly used services of operating systems are :

/’

1.

Program execution
The system must be able to load a program into memory and to run it. The
program must be able to end its execution, either normally or abnormally

(indicating error).
File-System manipulation
User can directly create, delete, rename, copy etc. files by using the appropriate

commands as specified by the operating system.

/O Opeartions
A running program may require I/0. For specific devices, special functions

may be desired (such as rewind a tape drive, or blank the screen on a CRT).
Users usually cannot control I/O devices directly. Therefore, the operating

system provides some means to do 1/O.

Communications

Operating Systems implements the comm
shared memory or by the technique of me
of information are moved between processes.

unications between processes via
ssage passing, in which packets

Resource allocation

In multiuser or multiprogramming,
will get the resource, when and how much time.

operating system decides which process

Accounting
Sometime we want to keep track of which users use,
kinds of computer resources. Operating system provid

how much and what
es all details.

Security and protection
For security, Login/Logout commands are used in multiuser environment for

logging into or logging out of the system.
Protection involves ensuring that all access to system resources is controlled.

Error Detection

IErrors may occur in the CPU, In memory, in I/O devices or in the user pr ogram.
or each type of error, the operating system should take the appropriate action

to :
énsure correct and consistent computing.
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1.4 Some Examples of Operating System

Some examples of operating systems are :

1.  MS-DOS (Micro - Soft Disk Operation system)
DOS was introduced in 1981 & has undergone many upgrades. The lat
(1995) DOS version is 6.22 which has advanced memory & file managemg
“capabilites, as well as virus protection facilities. DOS is a single-user, sing
tasking O.S. . |

2. CP/M (Control Program for Micro Processors)
This OS is single user & meant for 8-bit micros.

3. Windows : Windows has two verison

° DOS With Windows &
° Windows NT

(a) DOS with Windows : It extends the capabilities of DOS by creating a
operational environment. Actually, itis not an independent O.S. & require:
DOS to run it. Its capabilities include multi-tasking, enhanced memory ¢
graphical user interface.

(b) Windows NT : Itis an OS by itself. It has get to gain adequate popularity
Its capabilities include multiprocessing, multitasking, networking flexibility

& graphical user interface. It has more memory. It is also a multiuse!
OS.

4. 0s/2

It was jointly developed by IBM & Microsoft Corportion. It requires at least the
Power of intel's 80386 processor. Its capabilities include multiasking, enhanced

memory, networking flexibility & graphical user interface.
5. Macintosh

The OS is ( i : , ,

08 S is contained in two primary files known as system file and finder. The

f“;s. ptroc:dures. Include such tasks as formatting disk, copying files, erasing
€lC. & running application Programs. These files also manage the user

(8]
(% scanned with OKEN Scanner



interface, displaying menus and activating tasks that are chosen f
n from the

menus. Its main advantage is ease of use, quaility graphics, multitaski
- sking &

communication among programs.

6. UNIX

The programmes written on Unix OS are termed as portable. Unix OS can be

used on microcomputers, mini computers & is multi user, multi processing &
multi tasking OS.

The OS have very good networking .facilities & is very popular on

microcomputers called work stations.

Measuring System Performance

1.5

Following terms aré used to measure the efficiency of an operating systems and

the overall performances of a computer systems.

1. Throughput

Throughput is the amount of work that the system is able to do per unit time.

For example, if n processes aré completed in an interval of t seconds, then

the throughput is taken as n/t processes per second.

2.  Turnaround time

Turnaround time is the interval from the time of submission of a job to the

system for processing to the time of completion of the job.

3. Response time
mission of a job to the system

duced by the

Response timeis the interval from the time of sub
for processing to the time the first response for the job is pro

“system. Response time is better measure as compared to turnarround time.

(9]
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1.6  Types of An Operating System (According to the number of user )

—

There are two types of O.S.

Single User Systems : In this kind of system the processor or a computey

does only one job at a time. That is at one point of time only one task can be

performed. » b\’/J
e —D VS

For Example : MS-DOS ' 2:5

The disadvantage of single user operating system is that CPU sits idle for

most of the time and is not fully utilized.

Multi User System : This type of system is used by more than one user as
shown in figure 1.3. It allows the interaction of one user with the other. It also

helps in executing more than one task at a particular time.

For Example : Unix and Windows NT.

User 1 User 2
— gr‘* I:D_f;

| [” g

Server I:D '

User 3

FIGURE 1.3
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1.6.1 Difference Between Single User & Multi User O.8S.

SINGLE USER (0S)

MULTI USER (0S)

/’

1.

Single person can use at atime

1. More than one user can use at

atime

—
o, Standalone

2. Many systems are connected

with one system

—

3. More securé

3. Less secure

4. No sharing of data

4. Sharing of data

L

B -Hé;e interactive - 2 5 tess Interactive
6. Simple 6. Complex
7. Cheap, 7. Costly .

Less functions

oo

8. More functions

9. Smallin size

9. Large in size

10. Examples are DOS, Windows

1.7 Historical evolution of Operating System

10. Examples are Windows NT, Unix

Operating systems have evolved through a number of distinct generations which

corresponds roughly to the decades.

1. The 1940's - First Generations

The earliest electronic digital computers had no operating systems. Machines

of the time were so primitive that programs were often entered one bit at time
o . .
n rows of mechanical switches (plug boards). The individual user was

res [ i
ponsible for all machine set up and operation. Programming languages

were unknown. Operating systems were unheard of.

[11]
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2. The 1950's - Second Generation
By the early 1950's, the routine had improved somewhat with the intradquo
of punch cards. The General Motors Research Laboratories implementeq th
first operating systems in early 1950's for their IBM 701. Early Compmer;
could perform only one job at a time and the users often had to wait for lor,
time to complete their job. The operating system of the 50's generally ran gy,
job at a time. This system was named as batch processing systems.

\F” = |
%/ — Note : Main operaling system of this generation is Batch processing
system. !

3. The 1960's - Third Generation

In the year of 1960's, the operating system designers thought that the single
user batch processing system was inefficient because most of the time was
spent waiting for the slow I/O devices to complete their tasks. Thersfore.
operating system designers developed the concept of multiprogramming in
which several jobs are in main memory at once; a processor is switched from
jobto job as needed to keep several job advancing while keeping the peripheral
devices in use.

Another major feature in third-generation operating system was the technique
called spooling (simulteneous peripheral operations on line).

Another feature present in this generation was time-sharing technique.

N —h
e ——————— —_—— e ———— \
¢ == Note : Operating System of this generations are :

I
: ® Multiprogramming operating system ll
| ® Time sharing operating system |
| ® Multitasking operating system '

4.  Fourth Generation and Present

With the development of LS| (Large Scale Integration) circuits, chips, operating
system entered in the system entered in the personal computer and the
workstation age. Microprocessor technology evolved to the point that it become
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