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Check Your Progress: Model Answer
1. Flat-Panel
2. Impact
3. Dot-matrix
4. Laser
5. Microfilm
6. Projector
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Check Your Progress: Model Answer
1.

Data bus

Address

Central processing unit
Logic

Control unit
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Accounting for and paying tor machinc usage moved on from checking the wall clock
to automatic logging by the computer. Run queues evolved from a literal queue of
people at the door, to a heap of media on a jobs-waiting table, or batches of punch-
cards stacked one on top vt the other in the reader, until the machine itself was able to
select and sequence which magnetic tape drives were online. Where program
developers had originally had access to run their own jobs on the machine, they were
supplanted by dedicated machine operators who looked after the well-being and
maintenance of the machine and were less and less concerned with implementing
tasks manually. When commercially available computer centers were faced with the
implications of data lost through tampering or operational errors, equipment vendors
were put under pressure 1o enhance the runtime libraries to prevent misuse of system
resources. Automated monitoring was needed not just for CPU usage but for counting
pages printed, cards punched, cards read, disk storage used and for signaling when
operator intervention was required by jobs such as changing magnetic tapes. All these
teatures were building up towards the repertoire of a fully capable operating system.
Eventually, the runtime libraries became an amalgamated program that was started
before the first customer job and could read in the customer job, control its execution,
clean up after it, record its usage. and immediately go on to process the next job.
Significantly, it became possible for programmers to use symbolic program-code
instead of having to hand-encode binary images, once task-switching allowed a
computer to perform translation of a program into binary form before running it.
These resident background programs, capable of managing multistep processes, were
often called monitors or monitor-programs before the term operating system
established itself. Computer centers were faced with the implications of data lost
through tampering or eperational errors, equipment vendors were put under pressure
to enhance the runtime libraries to prevent misuse of system resources. Automated
monitoring was needed not just for CPU usage but for counting pages printed, cards
punched, cards read, disk storage used and for signaling when operator intervention
was required by jobs such as changing magnetic tapes.

All these features were building up towards the repertoire of a tully capable operating
system. Eventually the runtime libraries became an amalgamated program that was
started before the first customer job and could read in the customer job, control its
execution, clean up after it. record its usage, and immediately go on to process the
next job. Significantly, it became possible for programmers to use symbolic program-
code instead of having to hand-encode binary images, once task-switching allowed a
computer to perform translation of a program into binary form before running it.
These resident background programs, capable of managing multistep processes, were
often called monitors or monitor-programs before the term operating system
established itself. An underlying program offering basic hardware-management,
software-scheduling and resource-monitoring may seem a remote ancestor to the
user-oriented operating systems of the personal computing era. But there has been a
shift in meaning.

With the cra of commercial computing, more and more “secondary” software was
bundled in the operating system package, leading eventually to the perception of an
operating system as a complcte user-system with utilities, applications (such as text
editors and file managers) and configuration tools, and having an integrated graphical
user interface. The true descendant of the early operating systems is what we now call
the “kernel”. In technical and development circles, the old restricted sense of an
operating system persists because of the continued active development of embedded
operating systems for all kinds of devices with a data-processing component, from
hand-held gadgets up to industrial robots and real-time control-systems, which do not
run user-applications at the front-cnd. An embedded operating system in a device
today is not so far removed as one might think from its ancestor of the 1950s.
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8.3 FUNCTIONS OF OPERATING SYSTEM

An operating system performs these general services:

Management of programs in a multitasking operating system where multiple
programs can run simultaneously. The operating system determines which
applications should run in what order and how much time should be allowed for
each application before giving another application a turn.

Memory Management: 1t manages the sharing of internal memory among
multiple applcations.

Device Management: It handles input and cutput to and from attached hardware
devices, such as hard disks, printers and dial-up ports.

Coordination between other software and users: It sends messages to cach
application or interactive user (or to a system operator) about the status of
operation and any errors that may have occurred.

Job accounting: 1t can offload the management of what are called batch jobs (tor
example, printing) so that the imtiating application is freed from this work.

Management of programs in parallel processing computer: An operating system
can manage how to divide the program so that it runs on more than one processor
at a time.

Apart from the above there are few more important functions of operating system such

as:
® FError detecting aids

® File management

® Disk management

e Device management

® Security

e Control over system performance

8.4 THE BOOTING PROCESS

The boot process of a modern system involves multiple phases. Here we will discuss
each step, how it contributes to the boot process, what can go wrong and things you
can do to diagnose problems during booting.

The heart of a modern computer is one or more Central Processing Units. A CPU gets
its instructions from memory. The CPU reads instruction from the BIOS and searches
for the hard disks, CD drives and other hardware. The BIOS program looks at the first
sector for boot code. Devices that feed the initial CPU instructions are known as
bootstrap media.

The booting is a process involving two stages:

1.
2.

Getting hardware up and running, and

Getting the OS and other software up and running

8.4.1 Booting a Computer

Power up; computer runs POST

Boot sequence governed by BIOS ROM
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< BIOS parameters stored in CMOS

< BIOS ROM may be password protected
e Control passes to the MBR of the first bootable device detected
e MBR points to boot record of selected operating system
e Operating system takes control

The following components arc invelved in the boot process. They are each executed in
this order:

e Power Supply Unit

e BIOS and CMOS

® POST Tests

® Reading the Partition Table
® The Boot-loader

® The Kernel and the Ramdisk
® OS Kernel and Init

e Runlevels

o Getty

Power Supply Unit

When the power button is pressed, an electric circuit is closed which causes the power
supply unit to perform a seif-test. In order for the boot process to continue, this
self-test has to be completed successtully. If the power supply cannot confirm the
self-test, there will be no output at all.

Most modern x86 computers, especially those using the ATX standard, will have two
main connectors to the motherboard: a 4-pin connector to power the CPU, and a
24-pin connector to power other motherboard components. [f the self-test passes
successfully, the PSU will send a signal to the CPU on the 4-pin connector to indicate
that it should power on.

Possible Failures

It the PSU is unable to perform a good self-test, the PSU may be damaged. This could
be caused by a blown fusc, or other damage caused by over-/under-current on the
power line. Using a UPS or a good surge protector is always recommended,

BIOS and CMOS

At its core, the Basic Input/Output System (BI/OS) is an integrated circuit located on
the computer’s motherboard that can be programmed with tirmware. This firmware
tucilitates the boot process so that an operating system can load.

Let's examine each of the  1n more detail:

e Firmwareis the software that 1s programmed into Electrically Erasable
Programmable Read-Only Memory (EEPROM). In this case, the firmware
facilitates booting an operating system and configuring basic hardware settings.

® Anintegrated circuit (1C) is what you would likely think of as a stereotypical
“computer chip” - a thin wafer that is packaged and has metal traces sticking out
from it that can be mounted onto a printed circuit board.



Your BIOS is the lowest level interface you will get to the hardware in your computer,
The BIOS also performs the Power-On Self Test, or POST.

Once the CPU has powered up, the first call made is to the BIOS. The first step then
taken by the BIOS 15 to ensure that the minimum required hardware exists:

e CPU

® Memory

® Video card

Once the existence ot the hardware has been confirmed. it must be configured.

The BIOS has its own memory storage known as the CMOS (Complementary Metal
Oxide Semiconductor). The CMOS contains all of the settings the BIOS needs to save,
such as the memory speed, CPU frequency multiplier, and the location and
configuration of the hard drives and other devices.

The BIOS first takes the memory frequency and attempts to set that on the memory
controller.

Next the BIOS multiply the memory frequency by the CPU frequency multiplier. This
is the speed at which the CPU is set to run. Sometimes it is possible to “overclock™
CPU, by telling it to run at a higher multiplier than it was designed to, effectively
making it run faster. There can be benefits and risks to doing this, including the
potential for damaging your CPU.

POST Tests

Once the memory and CPU frequencies have been set, the BIOS begins the Power-On
Self Test (POST). The POST will perform basic checks on many system components,
including:

® (Check that the memory is working
e Check that hard drives and other devices are all responding

® Check that the keyboard and mouse are connected (this check can usually be
disabled)

e Initialize any additional BIOS which may be installed (e.g., RAID cards)

Possible Failures

In the event that a POST test fails, the BIOS will normally indicate failure through a
series of beeps on the internal computer speaker. The pattern of the beeps indicates
which specific test failed. A few beep codes are common across systems:

® One beep: All tests passed successfully (Have you noticed that your computer
beeps once when you press the power button? This is why!)

® Three beeps: Often a memory error
® One long, two short beeps: Video card or display problem

Your BIOS manual should document what its specitic beep codes mean.

Reading the Partition Table

The next major function of the BIOS is to determine which device to use to start an
operating system.
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Typical BIOS can read boot information from the devices below, and will boot from
the first device that provides a successful response. The order of devices to scan can
be set in the BIOS:

® Floppy disks

e (D-ROMs
e USB flash dnives
o Hard drives

® A network

We will cover the first four options here. There’s another section that deals with
booting over the network.,

There are two separate partition table formats: Master Boot Record (MBR) and the
GUID Partition Table (GPT). We will illustrate how both store data i.e.. what’s on the
drive, and how they are used to boot the operating system.

Master Boot Record (The Old Way)

Once the BIOS have identified which drive it should attempt to boot from, it looks at
the first sector on that drive. These sectors should contain the Master Boot Record.

The MBR has two component parts:
1. The boot loader information block (448 bytes)
2. The partition table (64 bytes)

The boot loader information block 1s found where the first program the computer can
run is stored. The partition table stores information about how the drive is logically
laid out.

The MBR has been heavily limited in its design, as it can only occupy the first 512
bytes of space on the drive (which is the size of one physical sector). This limits the
tasks the boot loader program is able to do. The execution of the boot loader literally
starts from the first byte. As the complexity of systems grew, it became necessary to
add “chain boot loading”™. This allows the MBR to load another program from
elsewlhere on the drive into memory. The new program is then executed and continues
the boot process.

If you are familiar with Windows, you may have seen drives labelled as “C:” and “D:”
these represent different logical “partitions” on the drive. These represent partitions
defined in that 64-byte partition table.

GPT - The GUID Partition Table (The New Way)

The design of the IBM-Compatible BIOS is an old design and has limitations in
today's world of hardware. To address this, the United Extensible Firmware Interface
{UEFTI) was created, along with GPT, a new partition format.

There are a few advantages to the GPT format, specifically:

® A Globally-Unique ID that references a partition, rather than a partition number.
The MBR only has 64 bytes to store partition information and each partition
definition is 16 bytes. This design allows for unlimited partitions.

® The ability to boot from storage devices that are greater than 2 TBs, due to a
larger address space to identify sectors on the disk. The MBR simply had no way
to address disks greater than 2 TB.



® A backup copy of the table that can be used in the event that the primary copy is
corrupted. This copy is stored at the ‘end’ of the disk.

There is some compatibility maintained to allow standard PCs that are using old BIOS
to boot from a dreve that has a GPT on it.

The Bootloader

The purpose of a bootloader is to load the initial kernel and supporting modules into
memory.

There are a few common bootloaders. We will discuss the GRand Unified Bootloader
(GRUB), a bootloader used by many Linux distributions today.

sGRUB is a “chain bootloader,” meaning it initializes itself in stages. These stages
are: '

® Stage I - This 1s the very tiny application that can exist in that first part of the
drive. It exists to load the next, larger part of GRUB.

® Stage 1.5 - Contains the drivers necessary to access the file-system with stage 2.

® Stage 2 - This stage loads the menu and configuration options for GRUB.

On an MBR-form: tted Drive and Standard BIOS

These stages must fit in that first 448 bytes of the boot loader information block table.
Generally, Stage | and Stage 1.5 are small enough to exist in that first 448 bytes. They
contain the appropriate logic that allows the loader to read the filesystem that Stage 2
is located on.

On a GPT-formatted Drive and UEF]

UEFI motherboards are able to read FAT32 file systems and execute code. The system
firmware looks for an image file that contains the boot code for Stages 1 and .5, so
that Stage 2 can be managed by the operating system.

The Kernel and the Ramdisk

The kernel is the main component of any operating system. The kernel acts as the
lowest-level intermediary between the hardware on your computer and the
applications running on your computer. The kemel abstracts away such resource
management tasks as memory and processor allocation.

The kernel and other software can access peripherals such as disk drives by way of
device drivers.

So what, then, is this Initial RAM Filesystem, or Ramdisk”?

You can imagine there are tens of thousands of different devices in the world. Hard
drives made with different connectors, video cards made by different manufacturers,
network cards with special interfaces. Each of these needs its own device driver to
bridge the hardware and software.

For our small and cfficient little boot process, trying to keep every possible device
driver in the kernel would not work very well.

This lead to the creation of the Initial RAM disk as a way to provide module support
to the kernel for the boot process. It allows the kemnel to load just enough drivers to
read from the filesystem, where it can find other specific device drivers as needed.

With the kernel and ramdisk loaded into memory, we can attempt to access the disk
drive and continue booting our Linux system.
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OS Kernel and Init

The organizational scheme for d¢ mining the load order for system services during
the boot process is referred to as an init system. The traditional and still most common
init system in Linux is called “System V init™.

After the initial ramdisk sets the stage tor the kernel to access the hard drive, we now
need to execute the first process that will essentially “rule them all™ - /bin/init .

The init process reads /etc/inittab to figure out what script should be run to initialize

the system. This is a collection of scripts that is based on the desired “tunlevel” of the
system.

Runlevels

Various runievels have been defined to bring the system up in different states. In
general, the following runlevels are consistent in most Linux distributions:

® (: Halt the system

® 1: Single User Mode

® 6: Reboot the machine

Across distributions there can be various meanings for runlevels 2-5. RedHat-based

distributions use runlevel 3 for a multiuser console environment and 5 for a graphical-
based environment.

Multiuser vs. Single User Runievels

As the name implies, in some runlevels multiple users can use the machine, versus one
user in single user mode. So why does single user mode exist, anyways?

In multiuser runlevels, the system boots as normal. All standard services such as SSH
and HTTP daemons load in the order defined in the init system. The network
interfaces, it configured, are et led. It's business as usual if you are booting to a
multiuser runlevel,

Conversely, single user mode has the bare minimum of services ¢nabled (notably there
is no networking enabled), making it useful for troubleshooting (and not much else).

You will need (or involuntanly find yourself in) single user mode when something
breaks: something you configured interferes with the bool process and you need to
wrn it off, or perhaps a key filesystem is corrupt and you need to run a disk check.

In single user mode, the only available access is via the console, although that need
not be limited to physical pr«  ce. Remote console access by way of serial consoles
and similar devices is a commun management tool for data centers.

Gerty

Getty is often used to continuously spawn /bin/login, which reads the username and
password of the user and, if authentication succe: ., spawn the user’s preferred shell.
At this point, the boot and login process has completed.

8.5 TYPES OF RE OOT

Rebooting a computer through the menu option or the keystroke combination is
sometimes referred to as a warm boot, perhaps because it is gentler than the alternative
cold boot (simply pressing the computer’s power button once to turn it off and then
again to turn it back on).

Let us discuss different types of reboot in this section.



8.5.1 Cold Boot

Cold boot is the process of starting a computer from shutdown or a powerless state
and setting it to normal working condition. A cold boot refers to the general process of
starting the hardware components of a computer, laptop or server to the point that its
operating system and all startup applications and services are launched.

A cold boot is usually set in motion by pressing a computer's power button. A
computer doing a cold buvot is already in a shutdown state, wherein no hardware,
software, network or peripheral operations are occurring. For the most part, a cold
boot is done so that a computer is able to perform standard computing tasks (general
use). However, sometimes cold boot is necessary after software and usually hardware
troubleshooting.

For example, unlike a warm boot, cold boot flushes not only RAM contents but also
clear the caches. This cnsures that no traces or instances of conflicting programs or
their data are left within the computer memory. Cold boot is also known as hard boot,
cold start or dead start.

8.5.2 Warm Reboot

A warm reboot is the process of aborting and reloading the operating system when it is
already in an operattonal or live mode. This closes current programs including the
operating system and reinitiates the boot sequence until the operating system and all
startup programs are reloaded.

A warm reboot is also known as a soft boot, warm boot or warm restart.

Warm reboot is primarily used in scenarios where it’s essential to restart the computer
to restore its normal working operations, resolve program errors, or initiate changes in
an installed application. Typically, a warm boot is performed by pressing the CTRL-
ALT-DEL key simultanecusly within Windows OS or selecting the restart function
from the Start menu. In warm a reboot, the computer reloads faster than the time it
would take to revive it from cold or dead state.

8.5.3 Hard Reboot

A hard reboot means that the system is not shut down in an orderly manner, skipping
file system synchronisation and other activities that would occur on an orderly
shutdown. This can be achieved by either applying a reset, by cycling power, by
issuing the halt-q command in most Unix-like systems, or by triggering a kernel panic.

8.6 BOOTING FROM DIFFERENT OPERATING SYSTEM

Most computers ship with a single operating system, but you can have multiple
operating systems installed on a single PC. Having two operating systems installed—
and choosing between them at boot time — is known as “dual-booting.”

Google and Microsoft ended Intel’s plans for dual-boot Windows and Android PCs,
but you can install Windows 8.1 alongside Windows 7. have both Linux and Windows
on the same computer, or install Windows or Linux alongside Mac OS X.

8.6.1 How Dual-Booting Works?

Your computer’s operating system is generally installed on its internal hard drive.
When you boot your computer, the BIOS loads the boot loader from the hard drive
and the boot loader boots the installed operating system.
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There’s no limit to the number of operating systems you installed — you are not just
limited to a single one. You could put a second hard drive into your computer and
install an operating system to it, choosing which hard drive to boot in your BIOS or
boot menu. You could also boot an operating system — like a live Linux system or a
Windows To Go USB drive -— from cexternal storage media.

Even if you only have a single hard drive, you can have multiple operating systems on
that hard drive. By partitioning the drive into several ditferent partitions, you can have
one partition for one operating system and another partition for another operating
system, splitting the drive between them. (In reality, many operating systems use
multiple partitions. The potnt is you are devoting part of the drive to one operating
system and part of the drive to another.)

When you install a Linux distribution, 1t typically installs the Grub boot loader. Grub
loads instead of the Windows boot loader at boot time it Windows was already
installed. That allows you to choose the operating system you want to boot. Windows
also has its own boot loader, which can be used to select between different versions of
Windows if you have more than one installed.

8.6.2 Switching between Operating Systems

If each operating system 1s installed to a separate drive, you could actually switch
between both by selecting a different drive as your boot device every time you boot.
This is inconvenient and you will probably have two operating systems installed on
the same drive, so that's where a boot manager comes in.

Switch between your installed operating systems by rebooting your computer and
selecting the installed operating system you want to use. If you have multiple
operating systems installed. you should see a menu when you start your computer.
This menu is typicaliy set up when you install an additional operating system on your
computer, so you will not see if you just have Windows installed or just have Linux
installed.

8.6.3 Setting up a Dual-Boot System

Setting up a dual-boot system is fairly easy. Here is a quick overview of what to
expect:

® Dual Boot Windows and Linux: Install Windows first if there’s no operating
system installed on your PC. Create Linux installation media, boot into the Linux
installer, and select the option to install Linux alongside Windows.

® Dual Boot Windows and Another Windows: Shrink your current Windows
partition from inside Windows and create a new partition for the other version of
Windows. Boot into the other Windows installer and select the partition you
created.

® Dual Boot Linux and Another Linux: You should be able to dual-boot two Linux
distributions by installing one first and then installing the other. Choose to install
the new Linux system alongside your old Linux system. Resize your old Linux
partitions in the nstaller and creatc new ones to make space if the installer will
not do this automatically.

® Dual Boot Mac OS X and Windows: The Boot Camp utility included with Mac
OS X allows you to easily set up a Windows dual-boot system on your Mac.

® Dual Boot Mac OS X und Linux: Boot Camp does not allow you to set up a dual-
boot Linux system, so you will need to do a bit more footwork here.
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Figure 8.3: Concept of Time Sharing System

8.7.3 Mainframe Operating Systems

Through the 1960s, many major features were pioneered in the field of operating

- systems. The development of the IBM System/360 produced a family of mainframe

computers available in widely differing capacities and price points, for which a single
operating system OS/360 was planned (rather than developing ad-hoc programs for
every individual model).
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Figure 8.4: Diagrammatic Representation of Multiple Operating System

This concept of a single OS spanning an entire preduct line was crucial for the success
of System/360 and, in fact, IBM's current mainframe operating systems are distant
descendants of this original systern; applicati s written for the OS/360 can still be
run on modern machines. OS/360 also contained another important advance: the
development of the hard disk permanent storage device (which IBM called DASD).

Another key development was the concept of time-sharing: the idea of sharing the
resources of expensive computers amongst multiple computer users interacting in real
time with the system. Time sharing allowed all of the users to have the illusion of





















the world’s major operating systems has its own passionate following, prompting
endless debate on which is superior, and for what. Leaming about them in the face of
this shifting competitive landscape requires understanding certain basics principles.

8.8.1 Ubuntu

Ubuntu is based on a version of the Linux operating system known as Debian
GNU/Linux. Its matn benefit is that it’s free and open source. This means users can
alter the code as they see fit. Ubuntu also stands out because it is updated once in
every six months, unlike other open source programs those have no strict upgrade
schedule. Most Ubuntu-compatible software is also free and available in on-line
software “repositories.” Users can try Ubuntu on their PC using the program’s “Live
CD” mode. This allows you to run the system without actually installing it on your
computer. Because Ubuntu programs are less ubiquitous than those for more
well-known systems, users may need to do some research before finding the software
solutions they need.

8.8.2 Android

Android is a "mobile” operating system maintained bv the Open Handset Alliance, a
group of companies and organizations that contribute to the system's development
under the management of Google Inc. The system is an “open standard,” meaning that
an entire community of developers can alter the software, not just Google. Android
comes pre-installed on smartphones and tablet PCs for which it was designed. As of
the date of publication, all four major smartphone carriers — Verizon, T-Mobile, Sprint
and AT&T — have Android devices available. A vanety of manufacturers also make
Android-compatible devices. One of the main benefits of the system's open source
status is that developers can create different versions of its basic programs, allowing
users greater freedom to customize their mobile devices.

8.8.3 Mac OS X

While a version of Mac OS X comes pre-installed on all Apple Macintosh computers,
users must pay 1f they wish to use newer versions when they become available. The
system is not open source, so only Apple developers have the ability to legitimately
make alterations or improvements to its code. It differs from other computer operating
systems in that it only works on Apple computers. Its key feature 1s its usability. The
most recent version as of the date of publication includes a “resume” feature that
re-opens applications in the same state they were in when you last closed them. It also
includes a “Misston Control™ feature, which allows you to sce all of your open files at
a glance.

8.8.4 10S

IOS is Apple’s mobile operating system. It runs on the company’s iPod, iPhone and
iPad devices. Like Mac OS X, it can only be used on Apple’s mobile devices. One
advantage of iOS is that more applications are available for it than for any other
mobile operating system. As of summer 2011, it has approximately 400,000 to
Android’s 300,000. This increases the chances that users will find the type of app they
are looking for. The system’s key features include multitasking support, which allows
users to run multiple apps simultaneously, and Face Time, a video chat program that
comes pre-instalied on 10S devices.

8.8.5 Windows

Windows is an operating system owned and operated by Microsoft. It differs from
open source systems in that only Microsoft has the ability to make changes to the
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Multics: It is an influential carly time-sharing operating system, based around the
concept of a single-level memory.

Operating System: The low-level software that supports a computer's basic functions,
such as scheduling tasks and contrulling peripherals.

Ubuntu: 1t is based zzon a version of the Linux operating system known as Debian
GNU/Linux.

Windows: It is an operating system owned and operated by Microsoft. It differs from
open source systems in that only Microsoft has the ability to make changes to the
code.

8.12 QUESTIONS FOR DISCUSSION

1. What is the historical background of operating system?

.y

What do you understand by an operating system?
What are the main functions of operating system?
Describe how to boot from different operating system?

How dual-booting works?

A

What are the main components involved in the boot process? Examine each of
these components in detail.

~

What are the different types of reboot? Differentiate cold reboot and warm reboot.

8. Explain switching between operating systems and how to set up a dual-boot
system.

9. What are the different types of operating system? Explain in brief.

10. Describe the mainframe operating systems and desktop operating systems.

Check Your Progress: Model Answer
1. Device Management
2. BIOS

3. Motherboard
4

Kemel

I

Ubuntu
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MS-DOS 6.2: In November, 1993, DoubleSpace was renamed as DrvSpace.

MS-DOS 6.22: In June, 1994, it was the last sale edition. KC got the authorities of
Microsoft and IBM and it released its own DOS 7.0 collocated with KC Chinese
System.

MS-DOS 7.0: In August. 1995, the version was built in Windows 95, and it supported
long file name.

MS-DOS 7.1: In August, 1996, supports for large hard disk and FAT32 partition were
added.

MS-DOS 8.0: In September, 2000, it is the last edition of DOS. Partial functions were
cancelled. For example, it did not support SYS commands and printer operation.

9.5 DOS COMMANDS

MS-DOS has a relatively small number of commands, and an even smaller number of
commonly used ones. Moreover, these commands are generally inflexible because, in
contrast to Linux and other Unix-like operating systems, they are designed to
accommodate few options or arguments (i.e., values that can be passed to the
commands).

DOS commands can be divided into two categories:

|. Internal commands: Internal commands are those commands that can be entered
once the DOS prompt is available, i.e., they do not need any special files for their
execution. For example

A:/> CD\DOS
is an internal command that changes the directory.

2. External commands: External commands are those commands that need separate
files, containing their source codes, to invoke them. The external commands
basically are accessorics to the operating system that increase its extensibility.

A:/DOS >FORMAT C:

The above command would format the drive C:. The file FORMAT.EXE should be
present in the DOS directly of drive A: for the command to be executed as desired.

Some of the most common commands are as follows (corresponding commands on
Unix-like operating systems are shown in parenthesis):

CD - changes the current directory (cd)

COPY - copies a file (cp)

DEL - deletes a file (rm)

DIR - lists directory contents (ls)

EDIT - starts an editor to create or edit plain text files (vi, vim, ed. joe)
FORMAT - formats a disk to accept DOS files (mformat)

HELP - displays information about a command (man, into)

MKDIR - creates a new directory (mkdir)

RD - removes a directory (rmdir)

REN - renames a file (mv)

TYPE - displays contents of a file on the screen (more, cat)



Directories

In the DOS environment, each disk is organised into directories. Each Directory holds
files. The default directory is the Root Directory and contains the minimum DOS
Files. The Root Directory has no name in the DOS terminology.

The Root Directory cannot show more than 132 files in its directory listing.

Today’s computing environment consists of using various computer languages and
packages in order to satisfy our computing needs. If all these packages, languages and
associated data, program files, etc., are kept together in the same directory, file
managing and handling becomes extremely inefficient. In order to tackle this
inefficiency, DOS allows users to create subdirectories within the Root Directory and
within subdirectories as well.

Commands to Create u Directory

In order to create a directory named DEEP in the Root Directory, type in the following
command:

C:\> MD\DEEP
or type
C:\>MKDIR\DEEP
Changing Your Working Directory
In order to work with files in the directory DEEP type the following command:

C:\>CD\DEEP

Removing a Directory

To remove a directory, pleasc ensure that the directory is empty and enter the
command:

C:\>RD\DEEP

The DIR Command

This command enables us to view the contents of a directory.
C:\>DIR - This gives a complete listing of files and directories.
C:\>DIR/P - This command pauses the directory listing at every screen.

C:\>DIR/W — This command shows the listing width-wise on the screen.

Files

The most common requirements of a computer user are commands to manage his
files. DOS has a nanting convention for all files which states that:

Files can have names up to 8 characters. This can be followed by a (.) dot and an
extension of up to 2 characters. However, special characters like commas, slashes,
blanks, etc., are not allowed in a filc name. Hence:

MYFILE is a valid file name.
MYFILE.BAK 15 a valid file name.
MY FILE is invalid because a blank space has been given.

MY,FILE is invalid because of the comma.
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-A : Changes file scttings to Not archived
+S : Marks file as DOS system file

=S ' Removes DOS system file setting

Renaming a File
C:>RENAME ANYFILE MYFILE
This command allows us o rename the file named ANYFILE to MYFILL.

Deleting a File
C > DEL ANYFILE
The above command will delete the file named ANYFILE.

Erase can also be used tu delete files.

The DELTREE Command

If you wish to remove unwanted directories and their contents (files and
subdirectories) use the DELTREFE command.

C\>DELTREE C:'deep

Printing on Screen

CA>TYPE ANYFILE
This command will output the contents of the file ANYFILE on the screen. However,
it will pause at the end ot the text. As a result, you will not be able to view the total
contents. In order to view screen by screen, usc the Piping teature of DOS.
Piping
If you desire to reprocess the output obtained from ¢ DOS command by another DOS

command then one way to do this is to redirect the output 10 a disk file and then send
the contents of the file as input 1o the next command.

However, DOS allows vou a more convenient method in which you can combine
multipie commands on a single line. This technique 1s called piping and uses the pipe
character | to combinc the DOS cominands,

For instance, in the previous example 1f we wished to pause at every screen to view
our output, we would enter the followir 2 command:

> TYPE ANYFHILE| MORE

MORE forces DOS to display output ong screen at a time.

Redirection Options in DOS

Output can be redirected (o various devices by using the =~ symbol for output and <
symbal for input.

Standard target device names are as under:
CON  The screen or console
PRN  The default printing device
LPT1 Parallel printer port
COMI1 Communication serial port 1

COM2 Communication serial port 2
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NUL  Null device (Suppresses output from device)
C:\> TYPE MYFILE >PRN

The above command will redirect output of the screen to the printer.

Some Disc Commandyx

The Format Command

Formatting or initialising floppy or disk is the technique of creating tracks and sectors
on the floppy which are ultimately used for reading and writing data from and to the
floppy. The command provided by DOS for this important task is as follows:

C:\> FORMAT A: Formats the floppy in drive A.
C:\> FORMAT A:/S Formats the floppy and also transfers the systems files to the
floppy.

The Scandisk Commuand
C:\>SCANDISK /ALL

This command availablie in DOS 6.2 version analyses and repairs logical and physical
disk errors. 1f DOS version is fower than 6.2 use CHKDISK 'F command instead.

The Config.sys File

This is a user defined file in DOS and contains additional information for the
operating system regarding the environment in which the user desires to work. For
instance a config.sys file may contain the following DOS commands:

DEVICE=\DOS\HIMEM.SYS
FILES=100
BUFFERS=40
DOS=HIGH
The device command tells DOS to look for extended memory. DOS would, by default,

assume that your computer has the primary conventional memory of 640 KB only.
However, HIMEM.SYS will check for extra memory,

The FILES command tells DOS that up to 100 files can be open at a given point of
time. Otherwise the default of 8 files is applied by DOS.

DOS=HIGH tells DOS to load the operating system files in upper memory area
leaving the conventional memory area free for applications which require more of
conventional memory.

When the computer is booted, the operating system first reads the CONFIG.SYS file
in order to configure the environment before bringing up the C prompt.

The AUTOEXEC.BAT File

This is also a user defined tile, which contains DOS commands to be executed before
the user actually starts his session on the computer. For instance, if the user desires
that the computer should check for any viruses on his hard disk the following
command should be written in the AUTOEXEC.BAT file.

MSAV C:

We have so far discussed some of the very common and necessary commands and
files of the disk operating system which must have given you an idea of the DOS
environment and which must have illustrated some important features of DOS. We
shall now discuss the commands.



9.6 IMPORTANT INTERNAL COMMANDS OF DOS

A command that is stored in the system memory and loaded from the command.com is
called as Internal Commands.

Directory Commands: DIR shows all the files & Directories. MD Create Directory
CD Changes Directory RD Removes a Directory here is user specified valid name

File Commands:
Copy to Copies the Source file contents to the Target file.
Del Erases the files
Type Show the contents of a file
Rename
Renames the existing file.

Given below are some of the common commands with their function and syntax.

BREAK

Type: Internal command.

Function: When the ‘BREAK’ command is invoked, (i.e.. BREAK ON), the
computer checks to see if Cirl.C would stop the execution of the current DOS
command.
Syntax: BREAK ON or OFF.

CD
Type: Internal command.

Function: The CD command is used to the change the directories which may be
on the same or other drives.

Syntax: CD drive:'path.
CLS
Type: Internal command

Function: The CLS command ciears the screen and only the operating system
prompt on the top left comer is displayed.

Syntax: CLS
COPY
Type: Internal command

Function: As the name suggests the copy command is used to copy files from one
destination to another. .

Syntax: COPY source_drive:\path\file(s) target_drive:\path\file(s).

CTTY
Type: Internal command

Function: The CTTY command redirects a console input or output to a distant
input/output device (e.g., printer).
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Syntax: CTTY device-name.

Suppose the device 1s the printer connected to [LPT!. The appropriate command
would be.

CTTY LPTI
DATE
Type: Intermal command.

Function: If the DATE command ts used without any parameters, DOS displays
the current system date & prompts the user to enter another. [ after the DATE
command, the date 1s included, DOS changes the date.

Syntax: DATE.
DEL (ERASE)
Type: Internal command.
Function: The DEL command is used to delete files.
Syntax: DEL drive.path'file(s)/switches
ERASE drive:\path'tile(s)/switches
DIR

Type: Internal cor and.

Function: The DIR command displays a list of files in a directory. The DIR
command without parameters displays the list of files in the currently logged drive
and subdirectory.

Syntax: DIR drive: pathifile{s)/switches.

LABEL

Type: Internal Command.

Function: Every disk has the option of having a volume label which can be used
for its identification. The LABEL command adds or modifies the volume label.

Syntax: LABEL target: Labelname.

MD
Type: Internal Command.
Function: The MD command 1s used for creating a new directory or subdirectory.
Syntax: MD drive:path directoryname.
MK DIR can also be used in place of MD.

MORE
Type: Intemnal Command.

Function: The MORE command when used displays the output one screen at a
time instead of continuous scrolling. The MORE command is used to display the
contents of a data file or to display the output of a program.

Syntax: MORE < drive:'path\file(s)
or

Command (parameters) MORE



Fore.g..

MORE < STUDENT.TEXT

or

TYPE STUDENT.TXT | MORE

MOVE

Type: Internal Command.

Function: The Move Command Moves files from one location to another. This
command is quite identical to the copy command the only difference being that
the source files remain intact in the case of the copy command while they are
deleted 1n the case of the Move command.

Syntax: Move Source:\path\file(s) target:\pathifile(s)

PATH

Type: Internal Command

Function: The path command searches in a list of subdirectories (specified in 1ts
syntax) for executable program files.

Syntax: PATH drive:pathl: drive\path2

For Example,

PATH C:\DIR{; C:\DIR2

would look for all executable files on MR 1 & DIR2 subdirectories.

PROMPT

The

RD

Type: Internal Command

Function: The PROMT Command 1s used to change the appearance of the Dos
prompt.

Syntax: PROMPT starting

prompt may one or a combination ot the tollowing:
$ $ Dollar Sign ($)

Sb Piping Symbol ()

8d Current date

$g Greater thun symbol ()

$' Less than symbol (<)

8q Equel sign (=)

St Current time

Sv DOS version number

$p Currently logged drive and directory

En Current drive

$e Escape character

Type: Intcrnal Command

Function: The RD Command 1s used to remosve directories. The directory to be
removed should be empty.
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Syntax: N drive:\path'country file

RMDIR can also be used in place of RD.

RENAME OR REN
Type: Internal Command.
Function: The REN command is used to change the file names.
Syntax: REN drive:\path'oldfilename drive:\path\newfilname
RENAME can be used in place of REN.

SORT
Type: Internal Command.

Function: The SORT command sorts data in character based files or sorts the
output of DOS commands.

Syntax: SORT/Switches < drive:\path'file,
or
Command: SORT/Switches.
fore.g.,
VOL
Type: Internal Command.
Function: The VOL command displays the volume label ot the disk.
Syntax: VOL drive

The following statement.
TYPE STUDENT.TXT > PRN directs the output to the printer.

TYPE STUDENT.TEXT : SORT
TIME

Type: Internal Command.

Function: The TIME command is used to display or change the system time.
Syntax: TIME (displays the current system time)
TIME hh:mm:ss a/p
a & p stand for a.m. or p.m.
TREE

Type: Internal Command.
Function: The TREE command displays the subdirectory structure of a drive.

Synrax: TREE drive:path/switches.
TYPE
Type: Internal Command.

Function: The TYPE command displays the contents of a file.

Syntax: TYPE drive:path file
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Type: Internal Comtmand.
Function: The VER command displays the version number of DOS.

Syntax: VER.

9.7 IMPORTANT EXTERNAL COMMANDS OF DOS

External commands are the commands stored separately as .Com files.

FORMAT

This is used to format a floppy disk. Normally a new floppy is used with format. Of
course already used floppy may reused by taking format command.

Syntax: Format a:/s:q Format a floppy quickly and transter system files aiso.

CHKDSK

This is check disk command with this a floppy is analyzed for used space, total no. of
bytes remaining, sectors, tracks and if any bad sectors/tracks.com

This command mainly used to know about any virus.

Syntax :Chkdsk a:

DISKCOPY

To copy the contents of one disk to another floppy disk provided both should have
same size and capacity.

DISKCOPY

SYS

This command is used to transfer the system files to a Hoppy disk.
Sys A

LABEL : This command is used to give name to a floppy disk
Label

CHKDSK
Type: External Command.

Function: The CHKDSK command analyses. diagnoses and optionally corrects
command hard disk errors. CHKDSK can also be madce to work on a specific file
to check whether it 1s contiguous (stored in adjacent areas of the disk) or
noncontiguous (scattered over separate areas of the disk).

Syntax: CHKDSK dnive:\path\file\switches.

DBLSPACE
Type: External commands.

Function: The DBLSPACE command is used to compress the data files. It can
also be used to compress the entire drive. The DBLSPACE has very vast
applications which ure beyond the scope of this book.

Syntax; DBLSPACE/Switches drive:


http:sectors/tracks.com
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DEFRAG
Type: External command.

Function: The DEFRAG command 1s used to arrange the files in contiguous
sectors. Files become fragmented over a period of time. Hence, the DEFRAG
command should be periodically used to increase the performance of the system

Syntax: DEFRAG drive:/Swithces.

DELTREE
Type: External command.

Function: The DELTREE command 1s used to remove an unwanted directory.,
plus all files on it, and all subdirectories nested below it. tn a single command.

Syntax: DELTREE/switch drive:\path.

DISKCOMP
Type: External command

Function: The DISKCOMP command compares the contents of two floppy disks
on a track to track basis. reporting which track numbers are not identical.

Syntax: DISCOMP source; target:/switches.

DISCOPY
Type: External command

Function: The DISCOPY command copies the contents of one floppy disk to
another on a track to track basis.

Syntax: DISCOPY source: target:/switches.

DOSHELP
Type: External command

Function; The DOSHELP command provides instant help to the user when
invoked.

Syntax: DOSHELP Command

or

Command /?

When executed 1 ant help ts provided on the 'Command Name' entered.

DOSKEY
Type: External Command.

Function: Once invoked the DOSKEY command introduces a special buffer
space in which the DOS commands being entered are stored. Each time a
command is entered it is added to the DOSKEY's Command butfer. These

commands can be recalled.
Syntax: DOSKEY.

EDIT
Type: External Command.

Function: The EDIT command provides a text editor for the editing of text files
or batch files.

Syntax: EDIT dnve:path file’switches.



FC
Type: External command

Function: The FC command matches the contents of two files or sets of.files and
reports the differences between them.

Syntax: FC/switches drive:\path\file(s) drive:\path\file(s)

FDISK
Type: External Command.

Function: The FDISK command is used to partition the hard disk. This command
should be used on a formatted hard disk, otherwise it may erase or overwrite the
existing files.

Syntax: FDISK/switch.

FIND
Type: External Command.

Function: The FIND command is used to find all occurrences of a specified
character string in a file. This command is case-sensitive, i.e., it distinguishes
between upper case and lowercase letters.

Syntax: FIND switches "string" drive:\path\file.
FORMAT

Type: External Command.

Function: The FORMAT command prepares a blank disk for storing, or creates a
new blank disk trom a used one. In other words, the disk is formatted.

Syntax: FORMAT targetdrive:/switches.

HELP
Type: External Command.

Function: The HELP command is synonymous to the DOSHELP command. It
displays the syntax summary of the command name entered.

Syntax: HELP Command.

KEYB
Type: External Command.

Function; This command when invoked loads a non-standard keyboard
configuration into memory.

Syntax: KEY B keyboard codepage drive:\path\library file.
The Library file usually is KEYBOARD.SYS

MEM
Type: External Command.

Function: The MEM command displays the information on the allocation of the
random access memory.

Syntax: MEM/switches.
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MSAV
Type: External Command.

Function: The MSAV (Microsoft anti-virus) command scans the memory for the
presence of computer viruses.

Syntax: MSAV drive:\path\switches

NLSFUNC

Type: External Command

Function: The NLSFUNC command when invoked loads national language
support functions which atlow the user to switch to international character set
tables in RAM.

Syntax: NLSFUNC drnive:\path\country file

REPLACE
Type: External Command.

Function: The REPLACE command is used to replace and files with new files of
the same name. This command is used update data files.

Syntax: REPLACE source:\path\file(s) target:\path\switches.
The above statement replaces the files in the target directory with that of the
source directory.
UNDELETE
Type: External Command.

Function: As the name suggests the UNDELETE command is used to
UNDELETE files that have previously, not always successful in recovering the
deleted files. A file may be undeleted if the disk area it occupied has into been
overwritten by another file.

Syntax: UNDELETE drive:\path\file(s)/Switches

UNFORMATED
Type: External Command.

Function: The UNFORMAT command is used to recover files which were lost
when the disk was formatted.

Syntax: UNFORMAT drnive:/switches.

9.8 EXECUTABLE VS. NON-EXECUTABLE FILES IN DOS

An executable file is a file that is used to perform various functions or operations on a
computer. Unlike a data file. an executable file cannot be read because it has been
compiled. On an IBM compatible computer, common executable files are .BAT,
COM, .EXFE, and .BIN. On an Apple mac computer running macOS the .DMG and
.APP files are executable files. Depending on the operating system and its setup, there
can also be other executable files.

9.8.1 How to Run an Executable File?
® To execute a file in Microsoft Windows, double-click the file.

® To execute a file in other GUI operating systems. a single or double-click will
execute the file.



® To execute a file in MS-DOS and numerous other command line operating
systems, type the name of the executable file and press enter. For example, the file
myfile.exe is executed by typing “myfile” at the cornmiand prompt,

® Other command line operating systems such as Linux or Unix may require the
user to type a period and a forward slash in front of the file name. For
example,./myfile would execute the file named myfile.

Non-executable Files

Non-executable fiies contain only the data that we produce. 1t cannot execute them. It
needs application program to run.

Programming command is not run or executed when being read by the computer, A
commonly used non-executable statement is a remark (REM) used in batch files and
other Microsoft Windows and DOS programs.

Below is a listing of other text used to remark, comment, or cause the line to by
skipped.

Table 9.1: List of Symbol and Remark

# | The pound symbol is a used to comment a line in programming languages such
as Perl. This symbol is only required once at the beginning of what you want
ignored.

The semicolon is used to remark a line in an IN! file and in AutoHotkey. This
symbol is enly required once at the beginning of the line. Note that it must be at
the beginming of the line in an INI file.

! The exclamation mark is used in scripting programs 1o comment a line. This
symbeol 1s commonly required at the beginning of the line.

/* */ | Used to add a comment 10 & line in the C. PHP and other programming languages.
The comment must begin with "/*" and end with "*/". Below 1s an example of how
this may look

/* Computer Hope comtment */

<!— -->| Used in HTML and some other scripting languages. Begin the comment with "<!--
" and end it with "-->" Below is an example of how this may look in the HTML
code.

<{-- Computer Hope comment -->

’ In Microsoft QBasic starting a line with single quote is a way of creating a non-
executable line.

Fill in the blanks:

1. has a relatively small number of commands, and an even
smaller number of commonly used ones.

2. are those commands that can be entered once the DOS prompt
is available. i.c., they do not need any special files for their execution.

3. Extermal commands are those commands that need files.
containing their source codes, to invoke them.

4, command is used for making your file ANYFILE as read and
write, i.c., vou can both read as well as write from and to the file.
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9.9 LET US SUM UP

DOS stands for Disk Operating System. It is used for abstraction and management
of secondary storage devices of the computers and the information stored there.

DOS for DEC PDP-II Minicomputers. The best known family of operating
systems named DOS was that running on IBM PC’s type hardware using the
INTEL CPU’s or alike.

MS-DOS (Microsoft Disk Operating System) is a single-user, single-tasking
computer operating system that uses a command line interface. In spite of its very
small size and relative simplicity, it is one of the most successful operating
systems that have been developed to date.

September, 2000 version was the last edition of DOS. Partial functions were
cancelled. For example, it did not support SYS commands and printer operation.

MS-DOS has a relatively small number of commands, and an even smaller
number of commonly used ones.

Internal commands are those commands that can be entered once the DOS prompt
1s available, i.c., they do not need any special files for their execution.

External commands are those commands that need separate files, containing their
source codes, to invoke them.

In the DOS environment, each disk is organised into dtrectories. Each Directory
holds files.

Today's computing environment consists of using various computer languages
and packages in order to satisfy our computing needs.

Files can have names up to 8 characters. This can be followed by a (.)dot and an
extension of up to 3 aracters.

C:> ATTRIB -R ANYFILE: This command is used for making vour file
ANYFILE as read and write, i.e.. vou can both read as well as write from and to
the file.

If you desire to reprocess the output obtained from a DOS command by another
DOS command then one way to do this is to redirect the output to a disk file and
then send the contents of the file as input to the next command.

Directory Commands: DIR shows all the files & Directories. MD Create Directory
CD Changes Directory RD Removes a Directory here is user specified valid
name.

9.10 LESSON END ACTIVITY

Make a list of DOS commands. Which of the following commands is correct if we
wish to copy a file named ANYFILE in the root directory to a directory named
MYDIRECT?

9.11 KEYWORDS

Directory: 1t 1s a list of file which is itself a file stored in the computer’s memory so
that users can reference it as it is required.

Label Command: 1t is 1 to check the label of the disk that you have been currently
working.



EDIT Command: 1t is used to edit the files in MS DOS. It provides a different full
screen Editor window with a few menu options.

Command: 1t is a set of instructions used to perform a specific work.

9.12 QUESTIONS FOR DISCUSSION

What is the concept ot disk operating system?

What is the history ol DOS?

List out the examples of disk operaling systems.
What are the main leaturcs of DOS?

What are the key functions of disk operating system?
Define the versions of DOS in Microsoft.

What are the key DOS commands?

What are the important internal comnmands of DOS?

Al A o B S

Discuss important external commands of DOS.

<

. Describe executable vs. non-executable files in DOS.

Check Your Progress: Model Answer
1. MS-DOS

2. Internal comimands

3. separate

4. C:> ATTRIB -R ANYFILE
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V. Rajaraman, Fundamentals of Computer, Prentice Hall of India.

Ramesh Bangia, Computer Fundamentals and Information Technology. Firewall
Media.

Pelin Aksoy, Laura DeNardis, fnformation Technology in Theory, Cengage Leaming.

Ramesh Bangia. Computer Fundamentals and Information Technology, Firewall
Media.

J. B. Dixit, Fundamentals of Computer Programming and Information Technology,
Laxmi Publications Pvt. Limited.
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10.0 AIMS AND OBJECTIVES

After studying this lesson, you should be able to:

Describe computer programming languages

Explain various generations of programming languages
Classify various programming languages

Understand the concept of program and programming

Discuss vartous fourth generation languages

Describe various high level languages

10.1 INTRODUCTION

Language is the main tool of communication among people. Languages like English,
Hindi, Punjabi, Marathi, etc., which we use to communicate with each other are
known as general languages in India. Each language uses its own constructs and rules
for word formation known as semantic rules. Words themselves cannot communicate
the full meaning until joined together to form sentences or statements under certain
syntax rules. Similarly. 1n order to communicate with the computer, we use
programming languages. These programming languages are used to communicate
instructions and commands of a user-written program to the computer to accomplish
the tasks assigned by the program. Learning a programming language means learning
the syntactic and semantic rules and other various constructs and structures of the
language.

In this lesson, we will study about the evolution and generation of languages, why we
need to learn different languages, how the programs are interpreted and implemented
in the computer, ctc. In this lesson, data, information and knowledge, comparison
between human language and computer language, programming concepts, algorithm,
program flowcharts and Pseudocode will be studied. We will also learn programming
approaches, programming paradigms, programming development cycle, generations
of programming languages and classification of programming languages. This
knowledge will help us in selecting the languages according to our work and choice.

10.2 DATA, INFORMATION AND KNOWLEDGE

Let us discuss data, information and knowledge in detail.

10.2.1 Data

Data is unprocesscd facts and figures without any added interpretation or analysis. For
example, “The price of crude oil 1s $ 80 per barrel.”

10.2.2 Information

Information is data that has been interpreted so that it has meaning for the user. “The
price of crude oil has risen from $70 to $80 per barrel” gives meaning to the data and
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performs it and then gets the next instruction. The storage area or memory can also
contain the data that the instruction operates on.

Programs can be characterized as interactive or batch in terms of what drives them and
how continuously they run. An interactive program receives data from an interactive
user (or possibly from another program that simulates an interactive user). A batch
program runs and does its work, and then stops. Batch programs can be started by
interactive users who request their interactive program to run the batch program. A
command interpreter or a Web browser ts an example of an intcractive program. A
program that compuies and prints out a company payroll is an example of a batch
program. Print jobs are also batch programs.

A program is a set of instructions that are arranged in a sequence to guide the
computer in what steps should be taken and how they can be computed in order to
solve a problem. Writing programs 1s known as programming.

10.4.1 Why We Learn About Programming Language?

There are hundreds of programming languages available but we use only a few
languages because it is a very tedious task to learn all of them. But in most cases,
programmers are supposed to know at least about the features of many different
programming languages and then decide which language suits them the most for their
work. The reasons why programming languages are studied:

® To improve the ability to develop the effective algorithms and making use of
programming language features. Improper use of the programming language can
cause logical errors. Solving these errors is a very time-consuming and difficult
task because syntax errors can be detected by compilers but not logical errors,

® Improve programming capabilitics by being able to select more suitable
languages.

® It is easier to leamm a new programming language, if we know the basic construct
and features of different programming languages.

10.4.2 Programming Concepts

As we all know that programs are a sequence of instructions which tell a computer
what to do and how to do it. Making programs for complex problems is a very tedious
task and requires expertise and deep knowledge of the programming language with
some basic concept of programming technique. Programming is a step-by-step process
which involves:

e Study of the problem.

® Breaking big and complex problems into small and easily understandable
forms.

Define inputs for each problem.
Define outputs required for each problem.

Define processes that are required to get desired output

Define the steps involved in each process.

Develop algorithms for cach process.

Draw flow charts using algorithms.

e Write the program and subroutines according to the flow charts.















(b) At first supervisor program is identified to control other sub modules. Main
modules are divided into sub modules, sub-modules into sub-sub modules. The
decomposition of modules continues until desired module level is not obtained.

(c) Top module 1s tested first, and then sub-modules are combined one by one and
tested.

cr] [c2] [c3

Figure 10.8: Top Down Approach

Example: The main program is divided into sub-program A, B, and C. The A is
divided into subprogram Al, A2 and A3. The B is into Bl, and B2. Just like these
subprograms. C is also divided into three subprograms C1, C2 and C3. The solution of
Main program is obtained from sub program A, B and C.

Bottom up Approach

e In this approach, designing is started from bottom and advanced stepwise to top.
So, this approach 1s called Bottom up approach.

® At first bottom layer modules are designed and tested, second layer modules are
designed and combined with bottom layer and combined modules are tested. In
this way, designing and testing progressed from bottom to top.

® In software designing, only pure top down or bottom up approach is not used. The
hybrid type of approach is recommended by many designers in which top down
and bottom up. both approaches are utilized.

Object-oriented Programming

In the object-oriented programming, program is divided into a set of objects. The
emphasis is given on objects not on procedures. All the programming activities
revolve around objects. An object is a real world ennty. It may be airplane, ship, car,
house, horse, customer, bank account, loan, petrol, fee, courses, registration number,
etc. Objects are tied with functions. Objects are not free for walk without leg of
functions. One object talks with other thr¢ 1 earphone of functions. Object is a boss
but captive of functions.

Features of Object-oriented Language

® The program is decomposed into several objects. In this language, emphasis is
given to the objects and objects are central points of programming. All the
activities arc object centered.

® Objects occupy spaces in memory and have memory address like as records in
PASCAL and structure in C language.

® Data and its tunctions are encapsulated into a single entity.

® Reusability: In C++, we create classes and these classes have power of
reusability. Other programmers can use these classes.

® It supports bottom up approach of programming. In this approach, designing is
started from bottom and advanced stepwise to top.
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10.4.7 Programming Paradigms

Programming paradigms are a way to classify programming languages based on their
teatures. Languages can be classified into multiple paradigms.

Some paradigms are concerned mainly with implications for the execution model of
the language, such as allowing side effects, or whether the sequence of operations is
defined by the execution model. Other paradigms are concerned mainly with the way
that code is organized, such as grouping a code into units along with the state that is
modified by the code. Yet others are concerned mainly with the style of syntax and
grammar.

Common programming paradigms include:

e imperative which allows side effects,

e functional which disallows side effects,

® declarative which does not state the order in which operations execute,

® object-oriented which groups code together with the state the code modifies,
e procedural which groups code into functions,

® logic which has a particular style of execution model coupled to a particular style
of syntax and grammar, and

® symbolic programming which has a particular style of syntax and grammar.

For example, languages that fall into the imperative paradigm have two main features:
they state the order in which operations occur, with constructs that explicitly control
that order, and they allow side effects, in which state can be modified at one point in
time, within one unit of code, and then later read at a different point in time inside a
different unit of code. The communication between the units of code is not explicit.
Meanwhile, in object-oriented programming, code is organized into objects that
contain state that is only modified by the code that is part of the object. Most object-
oriented languages are also imperative languages. In contrast, languages that fit the
declarative paradigm do not state the order in which to execute operations. Instead,
they supply a number of operations that are available in the system, along with the
conditions under which each is allowed to execute. The implementation of the
language's execution model tracks those operations which are free to execute and
chooses the order on its own.

10.5 WHAT IS A PROGRA [MING LANGUAGE?

A computer, being an electronic device, cannot understand instructions if provided in
a general language. The ore. a special language is used to provide instructions to a
computer system. This language 1s known as computer programming language. It
consists of a set of symbols and characters, words and grammar rules that permit the
user to construct instructions in the format that can be understood and acted upon by
the computer system. A major goal of computer scientists is to develop computer
system which can accept instructions in normal human language — known as Natural
Language Processor.

10.6 PROGRAMNMN G DEVELOPMENT CYCLE

The programming development cycle is a process of steps, used by programmers to
more e¢fficiently manage their time in designing error-free programs that produce the
desired output.
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e Fourth Generation (late 1970 onwards)

includes a whole range of query languages and other tools.

10.8 CLASSIFICATION OF PROGRAMMING LANGUAGES

Computer programming languages can be classified into two major categories:
1. Low Level
2. High Level

Madhine Procadurel Graphical
Languoge Languages Visual
Longuoges
Madhine ! | | | I User
(Ccrnputer) ! I ! I (Human)
| | | |
Assembly Fourth Naturol
Languoges Generation Languages
Laonguages
!__ Low Level _L_ _L_ High Llevel _
| longusges | | Llonguoges |

10.8.1 Low Level Languages

The languages, which use only primitive operations of the computer, are known as
low level languages. In these languages, programs are written by means of the
memory and registers available on the computer. As we all know that the architecture
of computer differs from one machine to another, so for each type of computer there is
a separate low level programming language. In the other words. programs written in
onc low level language of one machine cannot be ported on any other machine due to
architectural changes. Beca.se of this, low level languages are known as machine
dependent languages. Examples are Machine Language and Assembly Language.

Muchine Language

In machine language programs. the computation is based on binary numbers. All the
instructions including operations. registers, data and memory locations are given in
there binary equivalent.

The machine directly rstands this language by virtue of its circuitry design so
these programs are directly executable on the computer without any translations. This
makes the program execution very tast. Machine languages are also known as first
generation languages. A typical low level instruction consists essentially of two parts:

|. An Operation Part: Specities operation to be performed by the computer, also
known as Opcode.

2]

An Address Part: Specifies location of the data on which operation is to be
performed.

Muchine Language Instruction

There are several types of machine instructions for performing a variety ot tasks. For
example, one group of machine language instructions known as "RX" type, are
" igned to perform operations on two operands or variables. First is stored in one of
the CPU registers and the other is stored in the internal memory.



| |
"e— 4 Byte or 32 Bit Length _1
| Opeode k1 X2 B2 D2 | Deseription
|
oo 1010 o1 | oo | o101 [0000 0001 0000 | pachine
o 7 8 11 12 15 14 19 20 31 Biss  °de
Add from Storogae to 3 o] 5 15
- Register

This instruction requires computer to add the contents of a particular storage location
(which can be calculated from values of X2, B2 and D2) to the contents of register R1.
The result will be stored in register R1 and will overwrite whatever was stored there.
The address part of the instruction is known as the ‘operand’ and it specifies to the
computer where to find or store the data that are to be manipulated.

Writing programs in machine language is a tedious task since it is very difficult
for humans to remember binary codes of all the operations. The number of bits in the
operation part determines the number of possible unique instructions that can be
framed for a computer to execute. The number of bits in the address part determines
the number of directly addressable, unique storage locations in internal memory of the
computer. '

Advantages

Machine language makes most efficient use of computer system resources like
storage, registers, etc. The instructions of a machine language program are directly
executable so there is no need of translators. Machine language instructions can be
used to manipulate the individual bits in a computer system with a very high execution
speed due to direct manipulation of memory and registers.

Drawbacks

Machine languages are machine dependent and theretore programs are not portable
from one computer to the other. Programming in machine language usually results in
poor programmer productivity. Machine languages require programmers to control the
use of each register in the computer's Arithmetic Logic Unit and computer storage
locations must be addressed directly, not symbolically. Machine language requires a
high level of programming skill which increases programmer training costs. Programs
written in machine language are more error prone and difficult to debug because it is
very difficult to remember all binary equivalent of register, opcode, memory locations,
etc. Program size is comparatively very big due to non-use of reusable codes and use
of very basic operations to do a complex computation.

Assembly Language

Assembly languages are also known as second generation languages. These languages
substitute alphabetic or numeric symbols for the binary codes of machine language.
That is, we can use mnemonics for all opcodes, registers and for the memory locations
which provide us the more readable form of the program. These languages also
provide us with a facility to write reusable code in the form of macros. Macros have
two parts, one is macro name and the other is macro body which contains the line of
instructions. A macro can be called at any point of the program by its name to use the
instructions given in the macro repetitively.

These languages require a translator known as 'Assembler’ for translating the program
code written in assembly language to machine language. Because computer can
interpret only the machine code instructions, once the translation is completed the
program can be executed. A typical assembly language instruction consists of four
components:
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The steps taken by a compiler to compile a high level program into machine language
are:

Souvrce Program

Lestient Analysis \
4 N

Syntesc Analysis
7 3 AN \

Table ) ) Error
Management Intermediate Code Generdtion Handling

v

Code Optimization //
Code Generdtion /

v

Turge' Program

Figure 10.10: Phases of Compiler

Lexical Analyzer: Lexical analyzer reads source program characters by character and
returns the tokens of the source program. The character groups, called as tokens can
be a keyword, variable name, operator such as +, —, >, etc., punctuation marks like (,),
", Comma (.), etc., which in isolation provide very little meaning. For example, the
plus (+) symbol shows addition but does not show the addition of what.

The output of lexical analyzer is a stream of these tokens which are just like the words
of a language. This phase, checks for error in token formation and if found any, passes
it to the error handling section and then, passes the token stream to the next phase of
the syntax analysis.

Syntax Analyze: The syntax analyzer groups tokens together to form a set of
expressions based on the grammatical rules of the programming language.
Expressions can be used further to form a statement. The syntactic structure can be
represented, as a tree whose leaves are tokens. The upper levels of the tree represent
strings of tokens logically being together to form expressions and top of the tree (root)
represents the statement.

B+C™*E

PN
B + C*E




Here A, =, B, +, C, *, E represent the leaves, C* E and B+C*E represents expressions
and A = B+C*E represents a statement.

If any syntax problem occurs according to the grammar rules of the language, it is sent
to the error handling phase. Then the code is passed to the next phase which is
intermediate code generation.

Intermediate Code Generation: This phase uses the structures provided by the syntax
analyzer and breaks them into simple instructions which can further be easily
translated into machine language program. These instructions are further transferred to
the code optimization or to the code generation phase if the code optimization phase is
not present.

Code Optimization: Code optimization is an optional phase. It provides the facility to
improve the intermediate code in such form that it provides for fast execution of the
program and takes less space. The output of this phase is another intermediate code
which is passed to the code generation phase.

Code Generation: This phase takes responsibility of converting the intermediate code
generated by the previous phase into the machine language code known as object
program or target program.

Table Management: Table management phase collects all the information of each
phase, for example; what variables and intermediate variable it uses; what types of
each variable and what data structures are used. All this information is stored for
further use in a data structure known as ‘symbol table".

Error Handling: Error handling is invoked when a flaw in the source program is
detected. It collects information of each error in every phase and warns the
programmer by issuing error code and error information by diagnosing them. The
compilation should be completed on the entire program so that maximum possible
errors can be detected in one compilation. It is also supposed to see that, if an error
occurs due to the error in a previous line, it should be suspended. Table management
and error handling phases interact with all the compilation phases.

Interpreter

An interpreter is the language translator for the third generation programming
languages. Rather than generating object code for the entire source code, this class of
translators examines and executes source code on a line by line basis. Each line of
source code is scanned. parsed, translated and executed before moving on to the next
line,

“Interpreter is smaller than compiler and facilitates the implementation of complex
programming language construct by translating, interpreting and executing each line
one by one.”

Assembler

Computer hardware is capable of executing an instruction only when it is presented to
it in machine language. Therefore, any instruction to the computer in any language
other than machine language has to be first translated into machine language
instruction before it can be executed. A program written in assembly language has to
be first converted into its corresponding machine code before it can be executed. The
translation or code convcersion is performed by the computer itself using specialized
software called Assembler.
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PROLOG: Programming in Logic

PROLOG was designed for handling complex logical operations. The language is
being used to design intclligent computer systems. LISP and PROLOG are the
primary languages used in artificial intelligence research and applications for
simulation of games.

10.8.5 Network Programming Languages

Networking programming languages are the languages which are used to write
programs and can be downloaded and executed on different computers of a network.
These languages are generally ‘platform independent’ languages. This means that the
programs written in these languages can be executed on any operating system and on
any computer. The common examples of such languages are Java, perl, etc.

10.8.6 Hypertext Mark-up Language (HTML)

HTML is the language for creating web pages which can be seen by using any web
browser like Internct Explorer, Netscape Navigator, etc. This language provides
formal rules for marking text which governs its display as part of the web page. It
could be used, for example, to mark text so that it appears in boldface or italics. It also
provides the facility to create links to the other sites and pages shown in the form of
highlighted items known as hyperlinks.

10.8.7 Java as Platform Independent Language

JAVA is an object-oriented programming language developed by Sun Microsystems
for writing programs for running on the internet. The programs written using JAVA
can be distributed on World Wide Web (WWW) and executed on a variety of
computers. Programs written in JAVA are translated by the JAVA compiler in a
format called byte codes which can be executed on any computer. Programs can be
developed in JAVA and the executable code can be distributed on the Internet.
Anyone with a program to interpret the code can download and use the program. This
feature of JAVA is known as “Architecture-Neutrality”, Web pages include small
application programs written in JAVA, called APPLETS. which can perform a variety
of tasks like animations, sound generation, video playback and perhaps most
importantly, interaction between users.

10.8.8 Visual La nages

Development of visual programming languages is one more step in the direction of
making it easier for non-computer professionals to make use of computers for solving
their problems. Use of visual representation makes man-computer interface more user-
friendly and easy to use. The term “visual programming™ has been used to imply the
use of graphic tools and techniques in connection with programming.

A visual programming language can be defined as a language which uses some visual
representations (in  ition to or in place of words and numbers like buttons, check
boxes, list boxes, etc.) to accomplish what would otherwise have to be written in a
traditional linear programming language. Visual programming languages utilize visual
representation of two things:

1. Programming constructs and various ways of combining these basic constructs to
develop complex problem-solving logic, are visually presented.

2. Various objects to be dealt with as part of the problem-solving process, including
traditional data types such as arrays, stacks, queues, and application-oriented data
types, etc., are also presented visually.



Application domains of visual programming languages include:
® (Computer Graphics

® User Interface Design

® Database Interface

® Forms Management

o Computer-aided Design

Listed below are some of the well-known visual programnming languages:
1. Pygmalion

The Xerox Star

Programming by Rehearsal

Pict

Vennlisp

State Transition Diagram Language

Pascal-HSD

Programming with Interactive Graphical Support (PIGS)

© 0 N n R W

Formal
. Query-by-Example (QBE)
. Visual Basic (VB)
. Visual C++ (VC+t)
13. Visual Java (VI++)

Visual Basic and Visual C++ are the most widely used visual languages in the current
world but the usage of Visual Java is also growing very rapidly and it is becoming
very popular due to platform independence. It is used in Intemet as Network
Programming Language.

—_ =
[ S R o]

10.8.9 Visual C++

Visual C++ is a highly Integrated Development Environment (IDE) that allows you to
create, build and debug Windows applications faster than ever before. It also serves as
a fully functional vehicle for cross platform applications development. There are two
major features which account for growing popularity of C++,

1. The Visual C~—+ environment itself runs in Windows so that the full set of
Windows based tools become available to create and manage projects and
applications in Windows.

2. The Visual C++ uses visual user interface to facilitate the task of developing new
applications.

The core of the Visual C++ environment is built around three basic components.
1. The C/C++ Compiler and Linker

2. The Developer Studio

3. The Microsoft Foundation Class Library (MFC)
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Check ) our BESNN.

Fill in the blanks:

1. 1s sometimes used as a detailed step in the process of
developing a program,

2. In modular approach, large program is divided into many small discrete
compunents called

3. are a way to classify programming languages based on their
features.

4. The is a process of steps, used by programmers to more
efficiently manage their time in designing error-free programs that

produce the desired output.

10.10 LET US SUM UP

Language 1s the main tool of communication among people. A computer
understands a special language called machine language. Writing a machine
language program involves clerical chores. To alleviate this, assembly languages
were developed. The assembly language for a computer uses mnemonics to
represent operation codes and symbolic addresses instead of absolute numerical
addresses.

Knowledge 1s a combination of infonmation, experience and insight that may
benefit the individual or the organisation.

Good information is relevant for its purpose, sufficiently accurate for its purpose.
completes enough for the problem, reliable and targeted to the right person.

Programs can be characterized as interactive or batch in terms of what drives them
and how continuously they run.

Programming languages are unambiguous, while natural languages arc often
multiply ambiguous and require interpretation in context to be fully understood
(also why it’s so hard to get machines to understand them).

High-level languages were developed to allow application programs to be run on a
variety of computers. These languages are machine independent and procedure
oriented. One statement in a high-level language would be translated into many
statements in its machine language equivalent. Every high level language has
precise rules of syntax and semantics. The most commonly used high level
languages are FORTRAN, COBOL, BASIC. PASCAL, C, C++, Java, RPG. LISP,
and SNOBOL.

Object oriented programming is becoming popular as it allows reuse of old code
and program generalization. C++ is an object oriented language.

Programming languages are unambiguous, while natural languages are often
multiply ambiguous and require interpretation in context to be fully understood
(also why 11's so hard to get machines to understand them),

An algorithm is a procedure or formula for solving a problem, based on
conducting a sequence of specified actions.

Program flowchart is a diagram which uses a set of standard graphic symbols to
represent the sequence of coded instructions fed into a computer, enabling it 1o
perform specit  logical and arithr- -*ical operations.
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10.13 QUESTIONS FOR DISCUSSION

1.

What do you understand by programming? Describe the features of programming
languages.

Write down the classification and generation of programming languages with
examples.

What is a low level language? Describe in detail.

Write down the programming concepts of procedural languages.
Differentiate between:

(a) Compiler and Interpreter

(b) Low Level Languagerand High Level Language

(c) Assembler and Compiler

(d) Linker and Loader

(e) 4th Generation and 2nd Generation Languages

Write short notes on:

(a) Syntax analyzer (b) Code optimization
(c) Code generation (d) Table management
(e) Visual programming languages (f) Visual basic

What is compiler based and interpreter based language?
Make a list of 4" Generation language and explain Visual C++ language.

What do you understand by Pseudocode, algorithm, program and flowcharts’

. Explain the programming development cycle in detail.

Check Your Progress: Model Answer
1. Pseudocode

2. Modules

3. Programming paradigms

4

Programming development cycle

10.14 SUGGESTED READINGS

D. Bharihoke. Fundamentals of IT. Excel Books.

V. Rajaraman. Fundamentals of Computer. Prentice Hall of India.

Ramesh Bangia, Computer Fundamentals and Information Technology, Firewall
Media.

Pelin Aksoy. Laura DeNardis, Information Technology in Theory, Cengage Leaming.

Ramesh Bangia, Computer Fundamentals and Information Technology, Firewall
Media.

J. B. Dixit, Fundamentals of Computer Programming and I[nformation Technology.
Laxmi Publications Pvt. Limited.

209
Programming Languages






UNIT IV









214
Introduction to Computers &
Information Technology

e List out the types of computer virus
® Know about antivirus | ms
® Analyse Norton AntiVirus (NAV)

@ Understand execution of Norton AntiVirus

11.1 INTRODUCTION

A computer virus, much like a flu virus, is designed to spread from host to host and
has the ability to replicate itself. Similarly, in the same way as viruses cannot
reproduce without a host cell, computer viruses cannot reproduce and spread without
programming such as a file or document. In this lesson, we will discuss basics of
computer virus, activation of virus and history of virus,

Damages caused by virus, mechanism of virus, how a virus spreads, how is virus
named will be discussed in this lesson. Lastly, we will elaborate types of computer
viruses, antivirus programs, Norton AntiVirus (NAV) and execution of Norton
AntiVirus.

11.2 BASICS OF COMPUTER VIRUS

A computer virus is a program, script, or macro designed to cause damage, steal
personal information, modify data, send e-mail, display messages or some
combination of these actions.

When the virus is executed, it spreads by copying itself into or over data files,
programs, or boot sector of a computer's hard drive, or potentially anything else
writable. To help spread an infection the virus writers use detailed knowledge of
security vulnerabilities, zero days, or social engineering to gain access to a host’s
computer.

A computer virus resides on a host computer and can replicate itself when executed.
Virus can steal user data, delete or modify files and documents, records keystrokes
and web sessions of a user. It can also steal or damage hard disk space, it can
slowdown CPU processing.

11.2.1 Activation of Virus

When the computer virus starts working, it is called the activation of virus. A virus
normally runs all the time in the computer. Different viruses are activated in different
ways. Many viruses are a -ated on a certain data. For example, a popular virus
“Friday, the 13th” is activated only if the date is 13 and the day is Friday.

11.2.2 Damages Caused by Virus

Computer virus cannot damage computer hardware. IT may cause many damages to a
computer system. Av . can:

e Damage data or software on the computer.
® Delete some or all files on the computer system.
e Destroy all the data by tormatting hard drive.

e Display a politically wrong or false message.
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Fill in the blanks:

l. is a file that is sent along with an email. An email may
contain an infected file attachment.

2. Virus phases are the life cycle of the , described by using an
analogy to biology.
3. When the computer virus starts working, it is called the of

virus. A virus normally runs all the time in the computer.

4. Computer Viruses are actually just one type of ' , self-
replicating programs designed to spread itself from computer to computer.

11.11 LET US SUM UP

® A computer virus is a program, script, or macro designed to cause damage, steal

personal information, modify data, send e-mail, display messages or some
combination of these actions,

When the computer virus starts working, it is called the activation of virus. A
virus normally runs all the time in the computer.

Computer Viruses are actually just one type of malware, self-replicating programs
designed to spread itselt from computer to computer.

1983 — This was the year when the term “Virus” was coined by Frederick Cohen
for the computer programs that are infectious as it has the tendency to replicate.

2014 - Backoff: Malwarc designed to compromise Point-of-Sale (POS) systems to
steal credit card data.

A viable computer virus must contain a search routine, which locates new files or
new disks which¢  worthwhile targets for infection.

Virus phases are the life cycle of the computer virus, described by using an
analogy to biology.

Flash drives and disks are the main cause of spreading viruses. Flash drives and
disks are used to transfer data from one computer to other.

Email attachment is a file that is sent along with an email. An email may contain
an infected file attachment.

Released in September 2013, CryptoLocker spread through email attachments and
encrypted the user’s files so that they could not access them.

MyDoom is considered to be the most damaging virus ever released.

Antivirus programs are designed to provide ultimate protection against potential
hazards a person might face while browsing the Intemnet.

Norton AntiVirus is anti-malware software developed and distributed by
Symantec Corporation since 1991 as part of its Norton family of computer
security products.

Certain malware applications consume valuable resources that critical services
and applications need to operate.



11.12 LESSON END ACTIVITY

Make a list of computer virus. Why should you not open email messages from
unknown or untrusted individuals?

11.13 KEYWORDS

Anna Kournikova: This virus was spread by emails to the contacts in the
compromised address book of Microsoft Outlook.

Antivirus Programs: These are designed to provide ultimate protection against
potential hazards a person might face while browsing the Internet.

Backoff: Malware designed to compromise Point-of-Sale (POS) systems to steal
credit card data.

CIH Virus: The release of the first version of CIH viruses developed by Chen Ing Hau
from Taiwan.

ILOVEYOU: The virus is capable of deleting files in JPEGs, MP2, or MP3 formats.
Infection Mechanism: 1t is how the virus spreads or propagates.

MyDoom: This infectious worm also called the Novang. This was developed to share
files and permits hackers to access to infected computers. It is known as the fastest
mailer worm.

Norton AntiVirus: It is anti-malware software developed and distributed by Symantec
Corporation since 1991 as part of its Norton family of computer security products.

Payload: 1t is the actual body or data that perform the actual malicious purpose of the
virus.

Virus: It can steal user data, delete or modify files & documents, records keystrokes &
web sessions of a user.

Wabbit (Rabbit): This infectious program was developed to make multiple copies of
itself on a computer clogging the system reducing the performance of the computer.

11.14 QUESTIONS FOR DISCUSSION

1. What is the name of the viruses that fool a user into downloading and/or executing
them by pretending to be useful applications?

How do you update your antivirus program?
What is a computer virus? Explain the history of virus in brief.
What software can be used against viruses and how does it function?

How do you explain the activation of vir

A

What are the main damages caused by virus? What are the main types of computer
virus?

7. Explain the mechanism of virus and also define parts and phase of mechanism of
virus.

8. Explain how a virus spreads. How is virus named?’

9. What do you understand by antivirus programs? Explain Norton AntiVirus
(NAV).

10. Describe execution of Norton AntiVirus. How do you run Norton AntiVirus from
the command prompt?
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Check Your Progress: Model Answer

1.

2
3.
4

Email attachment
Computer virus
Activation

Malware
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12.0 AIMS AND OBJECTIVES

After studying this lesson, you should be able to:

® [Leam about computer network

e Discuss the characteristics of a computer network
& Know about communication process

e Explain communication types

® Describe transmission media

e Explain communication channels/media

e List out the characteristics of a modem

e Leamn about the types of modem






1. Sender: The person who intends to convey the message with the intention of
passing information and ideas to others is known as sender or communicator.

2. Ideas: This is the subject matter of the communication. This may be an opinion,
attitude, feelings. vicws, orders or suggestions.

3. Encoding: Since the subject matter of communication is theoretical and
intangible, its further passing requires use of certain symbols such as words,
actions or pictures, ¢tc. Conversion of subject matter into these symbols is the
process of encoding.

4. Communication Channel: The person who is interested in communicating has to
choose a channel for sending the required information, ideas, etc. This information
is transmitted to the receiver through certain channels which may be either formal
or informal.

5 Receiver: Receiver is the person who receives the message or for whom the
message is meant for. It is the receiver who tries to understand the message in the
best possible manner in achieving the desired objectives.

6. Decoding: The person who receives the message or symbol from the
communicator tries to convert the same in such a way so that he may extract its
meaning to his complete understanding.

7 Feedback: Feedback 1s the process of ensuring that the receiver has received the
message and understood in the sani¢ sense as sender meant it.

12.4 COMMUNICATION TYPES

Computer networks can be classified based on interconnected computers by scale-
LLAN, MAN and WAN,

Local Area Network (LAN)

This technology connects people and machines within a site. A Local Area Network
(LAN) is a network that is confined to a relatively small arca. Local Area Networks
(LANSs) are most often described as privately owned networks that offer reliable high
speed communication channels optimized for connecting information processing
equipment in a limited geographical area.

Metropolitan Area Network (MAN)

It may include cities or school districts. By inter necting smaller networks within a
large geographic area. information is easily disseminated throughout the network.

Wide Area Network (WAN)

You must understand that this technology connects sites that are in diverse locations.
Wide Area Networks (WANs) may connect larger geographic areas such as New
Delhi, India or the world.

12.5 TRANSMISSION MEDIA

This section will help you understand the concept of transmission of media. You can
define data transmission as the movement of data in the form of bits among two or
more digital devices. This transmission of data occurs through some form of
transmission media, The transmission medium, in a data transmission system, is the
physical path between transmitter anc -eceiver. In case of guided media, the
electromagnetic waves are guided along a solid medium, like copper twisted pair,
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Conductor

Insulation

Figure 12.4: Shielded Twisted Pair (STP) Configuration

Shielded copper offers the advantage of enhanced pertormance for reasons of
reduced emissions and reduction of electromagnetic interference. Reduction of
emissions offers the advantage of maintaining the strength of the signal through
the confinement of the electromagnetic field within the conductor. In other. words,
signal loss is reduced. An additional benefit of this reduction of emissions is that
high-frequency signals do not cause interference in adjacent pairs or cables.
Immunity from interference is realized through the shielding process, which
reflects electromagnetic noise from outside sources. such as electric motors, other
cables and wires, and radio systems.

Shielded twisted pair, on the other hand, has several disadvantages. Firstly, the
raw cost of acquisition is greater as the medium is more expensive to produce.
Secondly, the cost of deployment is greater as the additional weight of the shield
makes it more difficult to deploy. Additionally. the electrical grounding of the
shield requires more time and effort.

The general properties of twisted pair are as follows:

1.

Gauge: Gauge is a measurc of the thickness of the conductor. The thicker the
wire, the less the resistance, the stronger the signal over a given distance, and the
better the performance of the medium, Thicker wires also offer the advantage of
greater break strength. The gauge numbers are retrogressive. In other words, the
larger is the nu1  :r. the smaller is the conductor.

Configuration: In a single pair configuration, the pair of wires is enclosed in a
sheath or jacket, made of polyethylene, polyvinyl chloride or Teflon. Usually,
multiple pairs arc so bundled in order to minimize deployment costs associated
with connecting multiple devices (e.g., electronic PBX or KTS telephone sets,
data terminals and modems) at a single workstation.

Bandwidth: The effective capacity of twisted pair cable depends on several
factors, including the gauge of the conductor, the length of the circuit and the
spacing of the amplifiers/repeaters. One must also recognize that a high-
bandwidth (high frequency) application may cause interterence with other signals
on other pairs in clos¢ proximity.

Error Performance: Signal quality 1s always important, especially relative to data
transmission. Twisted pair is especially susceptible to the impacts of outside
interference, as the lightly insulated wire act as untennae and, thereby, absorbs
such errant signals. Potential sources of Electro Magnetic Interference (EMI)
include electric motors. radio transmissions and fluorescent light boxes. As
transmission frequency increascs, the error performance of copper degrades
signiticantly with signal attenuation increasing approximately as the square root of
frequency.
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system supports such a high volume of traffic that it is ditficult to intercept and
distinguish a single transmission from the tens of thousands of other transmissions
that might ride the same cable system. The digital nature ot most fibres, coupled
with encryption techniques frequently are used to protect transmission from
interception, make fibres highly secure.

e (Cost: While the acquisition, deployment, and rearrangement costs of fibre are
relatively high, the immense bandwidth can outweigh that cost in bandwidth-
intensive applications. At Gbps speeds, a single set of fibres can carry huge
volumes of digital transmissions over longer distances than alternative systems,
thereby lowering the transport cost per bit and cost per conversation to fractions of
a penny per minute.

® Applications: Applications tor fibre optic transmission systems are bandwidth
intensive. Such applications include backbone carrier networks, international
submarine cables, backbone LANs (FDDI), interoffice trunking, computer-to-
computer distribution networks (CATV and Information Superhighway) and fibre
to the desktop (Computer Aided Design).

12.5.2 Unguided or Wirel Transmission

You must understand that wireless transmission systems do not make use of a physical
conductor, or guide, to bind the signal. In this case, data are transmitted using
electromagnetic waves. Therefore, they are also known as unguided or unbounded
systems. Energy travels through the air rather than copper or glass. Hence the term
radiated often is applied to wireless transmission. Finally. such systems employ
electromagnetic energy in the torm of radio or light waves that are transmitted and
received across space, and are referred to as airwave systems. The transmission
systems addressed under this category include microwave, satellite and infrared. There
are different techniques to convert the data suitable for this mode of communication.
Conceptually similar to radio. TV, cellular phones, radio waves can travel through
walls and through an entire building. They can travel for long distance using satellite
communication or short distance using wireless communication.

Use of this technology for delivery of real time applications like multimedia material
should be treated carefully, becausc radio links are susceptible to tading, interference,
random delays, etc.

Non-real time use of this technology is likely to perform as well as current Ethernet
LANs.

Radio Transmission

It is a method where data is transmitted through radio waves and energy travels
through the air instead of copper or glass ware. Conceptually, radio, TV, cellular
phones, etc., use radio transmission in one type or another. The radio waves will travel
through walls and through a complete building. Relying upon the frequency, they will
travel long distance or short distance.

Example: Satellite rel  is the one example of long distance communication.

Therefore, you must keep in mind that each frequency range 1s divided into different
bands, which has a specific range of frequencies in.the Radio Frequency (RF)
spectrum. The RF is divided in different ranges starting from Very Low Frequencies
(VLF) to Extremely High Frequencies (EHF). Figure 12.11 shows each band with a
defined upper and lower frequency limit.
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Satellite

Satellite dish Satellite dish

Figure 12.13: Satellites in Geostationary Earth Orbit

You must understand that the papularity of satellite communications has placed great
demands on the international regulators to manage and allocate available frequencies,
as well as the limited number of orbital slots available for satellite positioning are
managed at national, regional and international levels. Generally speaking,
geostationary satellites are positioned approximately 2° apart in order to minimize
interference from adjacent satellites using overlapping frequencies.

Such high frequency signals arc especially susceptible to attenuation in the
atmosphere. Therefore, in case of satellite communication two different frequencies
are used as carrier frequencies to avoid interference between incoming and outgoing
signals. These are given below:

® Uplink frequency: It is the frequency accustomed transmit signal from earth
station to satellite. Table 12.2 shows the upper of the two frequencies is employed
for the transmission. The uplink signal will be tailored stronger and thus better
handle atmospherical distortion. The antenna at sending side 1s centred during a
concave, reflective dish that serves to focus the signal, with impact result, on the
receiving satellite antenna. The receiving antenna, similarly, is centred during a
concave metal dish, that serves to gather the maximum quantity of incoming
signal.

Table 12.2: Example Uplink/Downlink Satellite Frequencies

Frequency Band Uplink/Downlink Frequency Range Example

C-band 6 GHz'4 GGHz7 TV, Voice, Videoconferencing
Ku-band 14 GHz 1l GHz TV, Direct Broadcast Satellite /DSS
Ka-band 30 GHz20 GHz Mobile Voice

® Downlink frequ cy: It is the frequency used to transmit the signal from satellite
to earth station. [n other words, the downlink transmission is focused on a
particular footprint or area of coveruge. The lower frequency, used for the
downlink. can better pencirate the earth’s atmosphere and electromagnetic field,
which can act to bend the incoming signal much as light bends when entering a
pool of water.

® Broadcast: The wide footprint of a satellite radio system allows a signal to be
broadcast over a wide area. Thereby any number (theoretically an infinite number)
of terrestrial antennae can receive the signal, more or less simultaneously. In this
manner, satellites can serve a point-to-multipoint network requirement through a
singlc uplink station and multiple downlink stations.

Recently, satel’” s have been developed which can serve a mesh network
requirement, w by each terrestrial site can communicate directly with any



other site. Previously, all such communications were required to travel through a
centralised site, known as a head end. Such a mesh network, of course, imposes an
additional level of difficulty on the network in terms of management of the flow
and direction of traffic.

The general properties of satellite communication are discussed below:

Configuration: Satellite communication systems consist of antennae and
reflective dishes, much as in terrestrial microwave. The dish serves to focus the
signal from a transmitting antenna to a receiving antenna. The send/receive dishes
that make up the carth segment are of varying sizes, depending on power levels
and frequency bands. They generally are mounted on a tripod or other type of
brace, which 1s anchored to the earth, pad or roof, or attached to a structure such
as building. Cables connect the antennae to the actual transmit/receive equipment.
The terrestrial antennae support a single frequency band.

It is important to note that the higher the frequency bands the smaller the possible
size of the dish. Therefore, while C-band TV dishes tend to be rather large, Ku—
band DBS (Direct Broadcast Satellite) TV dishes tend to be very small. The space
segment dishes are mounted on a satellite, ot course. The satellite can support
multiple transmit/receive dishes, depending on the various frequencies, which it
employs to support various applications, and depending on whether it covers an
entire footprint or divides the footprint into smaller areas of coverage through the
use of more tightly focused spot beams. Sa  te repeaters are in the form of
number of transponders. The transponders accept the weak incoming signals,
boost them, shift from the uplink to the downlink frcquencies, and transmit the
information to the earth stations.

Bandwidth: Satellites can support multiple transponders and, therefore.
substantial bandwidth, with each transponder generally providing increments in
bandwidth.

Error Performance: Satellite transmission is susceptible to environmental
interference, particularly at frequencies above 20 GHz. Sunspots and other types
of electromagnetic interference affect satellite and microwave transmission.
Additionally, some satellite frequency bands, for example, C—band needs careful
frequency management. As a result of these factors, satellite transmission often
requires rather extensive error detection and correction capabilities.

Distance: Satellite is not considered to be distance limited as the signal largely
travels through the vacuum of space. Further each signal travels approximately
36,000 km in each direction.

Propagation Delay: Geostationary satellites, by virtue of their high orbital
altitude, impose rather significant propagation delay on thc signal. Hence, highly
interactive voice, data, and video applications are not effectively supported via
two-way satellite communications.

Security: As is the case with all microwave and other radio systems, satellite
transmission is inherently not secure. Satellite transmission is especially
vulnerable to interception, as the signal is broadcast over the entire area of the
footprint. Therefore, the unauthorized user must know only the satellite and
associated frequency range being employed. Security must be imposed through
encryption (scrambling) of the signal.

Cost: The acquisition, deployment, and rearrangement costs of the space segment
of satellite systems can be quite high in several millions dollars. However, the
satellite can be shared by a large number of users. with each user perhaps
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13.4.1 Homogeneous and Heterogeneous Networks

13.0 AIMS AND OBJECTIVES

After studying this lesson, you should be able to:
® Define network
e Lecarn about Internet vs. Intranet

e Describe various network topologies












13.3.3 Similarities between Internet and Intranet
® Intranet uses the internet protocols such as TCP/IP and FTP.

® [ntranet sites are accessible via the web browser in a similar way as websites in
the internet. However, only members of Intranet network can access intranet
hosted sites.

e In Intranet, own instant messengers can be used as similar to yahoo
messenger/gtalk over the internet.
13.3.4 Differences between Internet and Intranet

® Internet is gencral to PCs all over the world whereas Intranet is specific to few
PCs.

e Internet provides a wider and better access to websites to a large population,
whereas Intranet is restricted.

® Internet is not as safe as Intranet. Intranet can be safely privatized as per the need.

13.4 TYPES OF NETWORK

Used for everything from accessing the intcrnet or printing a document to
downloading an attachment from an email, networks are the backbone of business
today. They can refer to a small handful of devices within a single room to millions of
devices spread across the entire globe, and can be defined based on purpose and/or
size. In this section, we will the types of networks in use today, and what they are used
for.

Personal Area Network

A personal area nctwork or PAN, is a computer network organized around an
individual person within a single building. This could be inside a small office or
residence. A typical PAN would include one or more computers, telephones,
peripheral devices. video game consoles and other personal entertainment devices.

If multiple individuals use the same network within a residence, the network is
sometimes referred to as a home area network, or HAN. In a very typical setup, a
residence will have a single wired Internet cc  2ction connected to a modem. This
modem then provides both wired and wireless connections tor multiple devices. The
network is typically managed from a single computer but can be accessed from any
device.

Peer-to-Peer Network

These networks are used for a small range of computers. In this network, all machines
have their own resources and can also have sharabie resources for other machines. It
means that the resources of machines available for the network are controlled by

different computers, so wc can call it a network of decentralized resources. This type

of network can be developed very easily using Windows' 95.

Local Area Network (LAN)

LAN is a group of computers and associated peripheral devices connected by a
communication channel. capable of sharing files and other resources between several
users. Using LAN. we can get high speed connections among computers but have to
sacrifice the ability to cover large distances.

Example: Network in an organization. buildin  schools or campus can be a LAN.
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Storage Area Network

A type of network that specializes in files sharing and other matters in storing various
software within a group of computers.

Enterprise Private Network

This is a softwarc network that’s often used in businesses so that they can have
privacy over files and interactions between computers.

Virtual Private Network

This software is capable of setting up a network where everyone registered in the
network using a credential will be able to access cach other through other registered
computers.

System Area Network

This term is fairly new within the past two decades. It is used to explain a relatively
local network that 1s designed to provide high-speed connection in server-to-server
applications {(cluster environments), storage area networks (called “SANs” as well)
and processor-to-processor applications. The computers connected on a SAN operate
as a single system at very high speeds.

Passive Optical Local Area Network (POLAN)

As an alternative to traditional switch-based Ethernet LANs, POLAN technology can
be integrated into structured cabling to overcome concerns about supporting
traditional Ethernet protocols and network applications such as PoE (Power over
Ethernet). A point-to-multipoint LAN architecture, POLAN uses optical splitters to
split an optical signal from one strand of single mode optical fiber into multiple
signals to serve users and devices.

Enterprise Private Network (EPN)
These types of networks are built and owned by businesses that want to securely
connect its various locations to share computer resources.

13.4.1 Homogeneous and Heterogeneous Networks

Homogeneous Network

A network that consists of only one type of workstation, server, operating system and
network interface card is known as a homogenous network.

It uses a standard network interface card that plugs into a personal computer or server
and works with the network. All nodes use the same protocol and the same control
procedures in this type of network.

Heterogeneous Network

A network that consists of workstations, servers, network interface cards, operating
systems and applications from many different vendors, all working together as a single
unit is known as Heterogeneous network. These networks may also use different
media and different protocols over different network links.

13.5 TOPOLOGY

Network topology can be defined as the way of physical interconnection between
computers to form a computer network. Computers are connected to each other
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13.7 NETWORK DEVICES Networs

Following is the list of network devices required to set up a computer network.
Hub

Switches

Bridges

Gateways

ISDN (Integrated Services Digital Network)
Network Protocols

Network Cables

Distributors

Routers

Network Cards

Universal Serial Bus (USB)

Hub

Hub is one of the basic icons of networking devices which works at physical layer and
hence connect networking devices physically together. HHubs are fundamentally used
in networks that usc twisted pair cabling to connect devices. They are designed to
transmit the packets to the other appended devices without altering any of the
transmitted packets received. They act as pathways to direct electrical signals to travel
along. They transmit the information regardless of the fact if data packet is destined
for the device connected or not.

Switches

Switches are the linkage points of an Ethernet network. Just as in hub, devices in
switches are connected to them through twisted pair cabling. But the difference shows
up in the manner bath the devices; hub and a switch treat the data they receive. Hub
works by sending the data to all the ports on the device whereas a switch transfers it
only to that port which is connected to the destination device. A switch does so by
having an in-built leaming of the MAC address of the devices connected to it. Since
the transmission of data signals are well defined in a switch hence the network
performance is consequently enhanced. Switches operate in full-duplex mode where
devices can send and receive data from the switch at the simultaneously unlike in half-
duplex mode. The transmission speed in switches is double than in Ethernet hub
transferring a 20Mbps connection into 30Mbps and a 200Mbps connection to become
300Mbps. Performance improvements are observed in networking with the extensive
usage of switches in the modern days.

Bridges

A bridge is a computer networking device that builds the connection with the other
bridge networks which use the same protocol. It works at the Data Link layer of the
OSI Model and connects the different networks together and develops communication
between them. It connects two local-area networks; two physical LANs into larger
logical LAN or two segments of the same LAN that use the same protocol.

Gateways

Gateway is a device which is used to connect multiple networks and passes packets
from one packet to the other network. Acting as the ‘gateway’ between different












13.8 LET US SUM UP

® A network is a collection of interlinked computers by means of a communication
system. The networks facilitate resource sharing, increased reliability, reduced
costs, increased and fast communication.

® ' The pattern of interconnection of nodes in a network is called topology. Most
popular topologies are star, bus, ring, graph and mesh.

e On the basis of gcographical spread, networks can be classified into LAN, MAN
and WAN. Small computer networks that are confined to a localized area e.g., an
office, a building etc.. are called LANs. MANs are the networks spread over a
city. A WAN is a group of computers that are separated by large distances and
tied together. It can even be a group of LANSs that are spread across several
locations and connected together to look like a big LAN.

e Ethernet is a LAN architecture developed by Xerox Corp along with DEC and
Intel. It uses either a bus or star topology and supports data transfer rates of up to
10 Mbps.

® Network connectivity describes the extensive process of comnecting various parts
of a network to onc another, for example, through the use of routers, switches and
gateways, and how that process works.

e The two different computer network connection types are: point-to-point
connection and muitipoint connection.

e Several network communication devices are used for efficient transmission of data
between and within networks. Some of them are bndges, gateways, routers,
modem, decoders, encoders, multiplexers, hubs and switches.

e The communication links are established using various types of transmission
media such as twisted pair cables, co-axial cables, microwave links, radio waves,
fibre optic cables and satellite links.

13.9 LESSON END ACTIVITY

Make a list of advantages of network applications and various types of network
topologies.

13.10 KEYWORDS

Bridge: A network device that connects two networks following the same set of
protocols.

Ethernet: A LAN architecture developed by Xerox corp along with DEC and Intel. It
uses either a bus or star topology and supports data transfer rates of up to 10 mbps.

Gateway: A network device that connects multiple networks using different protocols
and routes packets among them.

Heterogeneous Network: A network that consists of workstations, servers, network
interface cards, operating systems and applications from many different vendors, all
working together as a single unit.

Homogeneous Network: A network that consists of only onc fype of workstation,
Server, Operating system and Network interface card.

Hub: A hardware device used to connect several computers together.
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14.1 INTRODUCTION

Today’s world i1s an intormation-rich world and 1t has become a necessity for
everyone to know about the store house of all information e.g., Internet applications.
This lesson will provide an introduction to the various terms like web pages, web
server, browser, etc. You might have come across these terms while surfing the
Internet. It will provide an easy but a comprehensive explanation of what web pages
are and how they are created. It will give you an idea of how communication takes
place between web clients and a web server and how web pages are transferred from
the web server to the web clients.

14.2 WHAT IS INTERNET ACTUALLY?

The Internet, sometimes called as, “the Net,” is a worldwide system of computer
networks - a network of networks. Users at any onc computer can (if they have
permission) get information from any other computer (and sometimes talk directly to
users at other computers). This idea was conceived by the Advanced Research
Projects Agency (ARPA) of the U.S. Government in 1969 and was first known as the
ARPANet. The original aim was to create a network that would allow users of a
research computer at one University to “‘talk to” research computers at other
Universities. A side benefit of ARPANet's design was that, messages could be routed
or rerouted in more than one direction. The network could continue to function even if
parts of it were destroyed. Today, the Internet is a public, cooperative and
self-sustaining facility accessible to hundreds of millions of people worldwide.
Physically, the Internet uses a portion of the total resources of the currently existing
public telecommunication networks. Technically, what distinguishes Internet is its use
of protocols called TCP:IP (for Transmission Control Prc  ol/Internet Protocol). Two
recent adaptations of Intemet technology. the intranet and the extranet, also make use
of the TCP/IP protocol.

For most Internet users, electronic mail (email) practically replaced the postal
services. People communicate over the Internet in a number of other ways including
Internet Relay Chat (IRC), Internet telephony, instant messaging, video chat and
social media.

The most widely used part of the Internet is the World Wide Web (often abbreviated
“WWW” or called “the Web™). Its outstanding teature is hypertext, a method of
instant cross-referencing. In most Web sites, certain words or phrases appear in text of
a different colour than the rest; often this text is also underlined. When you select one
of these words or phrases, you will be transferred to the site or page that is relevant 1o
this word or phrase. Somctimes there are butto  1mages, or portions of images that
are “clickable.” If you move the pointer over a spot on a Website and the pointer
changes into a hand. this indicates that you can click but will be transferred to another
site.

Using the Web, you can access billions of pages of information. Web browsing is
done with a Web browser. the most popular of which are Chrome, Firefox and Internet
Explorer. The appearance of a particular Website may vary slightly depending on the
browser you use. Also, later versions of a particular browser are able to render more
“bells and whistles” such as animation. virtual realitv, sound, and music files, than
carlier versions.

The Internet has continued to grow and evolve over the years of its existence. [Pvo,
for example, was designed to anticipate enormous future expansion in the number of
available IP addresses. In a related development, the Intermet of Things (IoT) is the

271
Internet






| June, 2008 1,463 millions 21.9% | Internet World Stats
Sept, 2008 1,504 millions 22.5% | Intermet World Stats
Dec, 2008 1,574 millions 23.5% | Internet World Stats
Mar, 2009 1,596 millions 23.8% | Internet World Stats

| Tune, 2009 1,669 millions 24.7% | Intenet World Stats
Sept, 2009 1,734 millions 25.6 % | Internet World Stats

Bec, 2009 1,802 millions 26.6 % | Intemet World Stats
June, 2010 1,966 millions 28.7% | Internet World Stats
Sept, 2010 1,971 millions 28.8 %% | Internet World Stats W
Mar, 2011 2,095 millions 30.2 % | Internet World Stats |
Jun, 2011 2,110 millions | 30.4 % | Internet World Stats (
Sept, 2011 2,180 millionsT 31.5% | Internet World Stats T
Dec, 2011 2,267 millions 32.7% | Intemet World Stats |
Mar, 2012 2,336 millions | 33.3% | Intemnet World Stats |
June, 2012 2,405 millions | 343 % | Internet World Stats |
Sept, 2012 2,439 millionﬂ 34.8°4 | Internet World Statﬂ
Dec, 2012 2,497 millions 357% | LT.U. T

| Dec, 2013 2,802 millions 39.0% | Internet World Stats
June, 2014 3,035 millions 42.3% | Intemet World Stats

EJec, 2014 3,079 millions 42.4 % | Internet World Stats
June, 2015 3,270 millions 4530 % | Internet World Stats
Dec, 2015 3,366 millions 46.4 % | Internet World Stats

Ljun. 2016 3,631 millions 49.5 % | Internet World Stats

| Dec. 2016 3,696 millions 19.5% | Internet World Stats

| Mar. 2017 3,739 millions 49.6 % | Internet World Stats

LJune 2017 3,885 millions 51.7 % | Internet World Stats

14.2.2 Owner of the Internet

Who actually owns the Internet? There are two answers to this question:
I. Nobody

2. Lots of people

If you think of the Intemnet as a unified, single entity, then no one owns it. There are
organizations that determine the Internet’s structure and how it works, but they do not
have any ownership over the Internet itself. No government can lay claim to owning
the Internet, nor can any company. The Internet ts like the telephone system no one
owns the whole thing.

From another point of view, thousands of people and organizations own the Internet.
The Internet consists of lots of different bits and pieces, each of which has an owner.
Some of these owners can control the quality and level of access you have to the
Internet. They might not own the entire system, but they can impact your Internet
experience.

The physical network that carries Internet traffic between different computer systems
is the Internet backbone. In the early days of the Internet, ARPANET served as the
system’s backbone. Today, several large corporations provide the routers that serve as
the Internet backbone. These companies are upstream Intermet Service Providers
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computers) and the software (programs and network protocols) that enable computers
to communicate with each other. '

When information is sent across the Internet, the Transmission Control Protocol
(TCP) the networking-language, the computers use while communicating over the
Internet). It first breaks the information up into packets of data. The client computer
sends those packets to the local network, Internet Service Provider (ISP) or online
service. From here, the packets travel through many levels of networks, computers and
communications lines until they reach their final destinations. Many types of hardware
help the packets on their way. These are:

Hubs, which link groups of computers together and let them, intercommunicate
through multiple ports.

 Bridges, link Local Area Networks (LANs) with each another. Gateways, act like
bridges, but also convey data between dissimilar networks.

Repeaters amplify the data at intervals so that the signal does not weaken. Routers,
which ensure packets of data arrive at their proper destination across different
technologies, media and frame formats. Servers, which deliver web pages and other
services as requested. Client computers make the initial request for Internet services,
and run applications to handle those services. Cables and/or satellite communications
make the hardware connections,

All hardware units need common operating methods, basic instructions called
protocols that specify to all parties how the data will be handled.

14.5 ARPANET

ARPANET was the network that became the basis for the Internet. Based on a concept
first published in 1967, ARPANET was developed under the direction of the U.S.
Advanced Research Projects Agency (ARPA). In 1969, the idea became a modest
reality with the interconnection of four University computers. The initial purpose was
to communicate with and share computer resources among mainly scientific users at
the connected institutions. ARPANET took advantage of the new idea of sending
information in small units called packets that could be routed on different paths and
reconstructed at their destination. The development of the TCP/IP protocols in the
1970s made it possible to expand the size of the network, which now had become a
network of networks, in an orderly way.

In the 1980s, ARPANET was handed over to a separate new military network, the
Defense Data Network and NSFNet, a network of scientific and academic computers
funded by the National Science Foundation. In 1995, NSFNet in turn began a phased
withdrawal to turn the backbone of the Intemet (called vBNS) over to a consortium of
commercial backbone providers (PSINet, UUNET, ANS/AOL, Sprint, MCI and
AGIS-Net99).

Because ARPA's name was changed to Defense Advanced Research Projects Agency
(DARPA) in 197], ARPANET is sometimes referred to as DARPANET. (DARPA
was changed back to ARPA in 1993 and back to DARPA again in 1996.)

14.6 INTERNET HISTORY OF THE WORLD WIDE WEB

The web today is a growing universe of interlinked web pages and web apps, teeming
with videos, photos and interactive content. What the average user does not see 1s the
interplay of web technologies and browsers that makes all this possible.

Over time web technologies have evolved to give web developers the ability to create
new generations of useful and immersive web experiences. Today's web is a result of
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14.7 SERVICES AVAILABLE ON INTERNET (INTERNET
TOOLS)

There are various Intemet tools available here:

Archie

Archie is a search tool, developed at McGill University, which archives lists of files
located on ‘anonymous FTP’ sites. Internet users can access public Archie sites and
search the Archie index for file names. The Archie server will return a list of hits,
including the name of the file or directory, its size, the date that was last altered, and
the name of the FTP server on which it is stored.

It is always advisable when choosing an Archie server to choose one close to you. All
Archie servers have the same capabilities, so choosing one close to home will never be
to your disadvantage and will always be appreciated by other Net users.

E-Mail

Electronic Mail was one of the original uses of the Internct. By assigning individual
addresses to users, the routing system of the Internet is able to direct messages from
user to user. This process is usually very quick, because electronic mail is often made
up of small quantities of low-ASCII (plain text), which is not resource intensive.
Many electronic mail packages are commercially available for SLIP, PPP and Direct
Connections to the Intemnet.

File Transfer Protocol (FTP)

FTP is one of the standard languages of the Internet which determines how files are
transferred from one location to another.

Many FTP sites are called anonymous FTP sites, because they allow users to log in
with the user name 'anonymous'. This is much like being able to go to a private club as
a guest. It also means that certain restrictions will govern the use of a site by an
anonymous user. For example. an anonymous user will not usually be able to alter the
contents of a directory. though they may download from it.

FTP is a client server application, which means thi n Internet user must have access
to an FTP client (a program which resides on the user's computer or host computer to
which they dial-up) and an FTP server (a host computer on the Intermet which will
allow users to connect and access files).

Gopher

It is a menu-driven system of organizing inform: >n in a hierarchical and intuitive
order. What makes gopher so useful is that it is a browsing tool. It does not just tell
you where a document is, it takes you there, offers the document for your perusal and
then offers you the choice of abandoning it, e-mailing it to your account or saving it to
your notebook.

The Internet Gopher protocol is designed for distributed document search and
retrieval. The protocol and software follows a client-server model. Documents reside
on many autonomous servers on the Intermet. Users run client software on their
desktop systems, connecting to a server and sending the server a line of text, such as a
search word,

The Gopher interface is designed to resemble a file system to enable users to easily
access tiles and documents which are arranged ¢  ording to categories. The Gopher
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collects menus and documents from all over the Internet and presents them for display
or mailing in a standard menu format.

Hypertext Makeup Language (HTML)

HTML is a set of codes which World Wide Web Browsers use to display documents
in a rich format. The codes are ordinarily placed within comer brackets. The way a
user would instruct a browser to display text in italics would be to insert italics codes
on either side of the text, such as the following. <i>This text would be displayed in
italics.</i>

Hypertext Transfer Protocol (HTTP)

This is the language used by the World Wide Web to transfer files during a client-
server session.

Listserv

This is an automated mailing list to which Internct users can subscribe and will
receive mail from regularly. Listservs are often designed for the purpose of
participating in discussions about specific topics.

Transmission Control Protocol/Internet Protocol (TCP/IP)

This is the language which is the heart of the Internet, and allows computers to
exchange information by using the different Internet tools.

TELNET

The Terminal Emulation protocol allows users to log in to host computers remotely
over the Internet. Telnet applications are available for most operating systems and are
typically provided with Internet access accounts.

USENET

A distributed and decentralized world-wide system ot topical discussion groups are
arranged according to abbreviated prefix and sutfix groups. The following is an
example.

alt. - prefix indicating alternative discussion groups comp. - prefix indicating
computer-related discussion groups rec. - prefix indicating recreational discussion
groups

There are approximately ten thousand different news groups.

Very Easy Rodent Oriented Net-wide Index to Computerized Archives (VERONICA)

A search engine locates menu items from Gopher servers around the world. Veronica
is accessed thro  h Gopher sites.

World Wide Web (WWH)

The World Wide Web s a client-server application system which transfers text,
graphics and sound files through the Hypertext Transfer Protocol. The WWW clients
are called Web Browscers. The availabie applications such as Mosaic and Netscape are
compatible with PC, Macintosh and UNIX.



14.8 BASIC INTERNET TERMINOLOGIES

The internet is a vast interconnection of computer networks comprised of millions of
computing devices. Desktop computers, mainframes, smartphones, tablets, GPS units,
video game consoles and smart devices all connect to the Internet. No single
organization owns or controls the Internet.

The World Wide Web, or web for short, is the space where digital content is served to
users of the Internet. The web contains the most useful and popular content on the
Internet that the users can see.

To make sense of the internet and the World Wide Web, an understanding of basic
terms is bound to be helpful.

Browser

A browser is a free software package or mobile app that lets you view web pages,
graphics, and most online content. The most popular web browsers include Chrome,
Firefox, Internet Explorer and Safari, but there are many others.

Browser software is specifically designed to convert HTML and XML computer code
into human-readable documents.

Browsers display webpages. Each webpage has a unique address called a URL.

Uniform Resource Locator

A Uniform Resource Locator (URL) is a standard way developed to specify the
location of a resource available electronically.

They may be listed at the bottom of business cards, on TV screens during commercial
breaks, linked in documents you read on the internet or delivered by one of the
internet search engines. The format of a URL resembles like this:
http://www.examplewebsite.com/mypage

Webpage

A webpage is what vou see in your browser when you are on the Internet. Think of the
webpage as a page in a magazine. You may see text, photos, images, diagrams, links,
advertisements and more on any page you view.

HTTP and HTTPS

HTTP is the acronym for “Hypertext Transfer Protocol,” the data communication
standard of web pages. When a web page has this prefix. the links, text, and pictures
should work properly in your web browser.

HTTPS is the acronym for “Hypertext Transfer Protocol Secure.” This indicates that
the webpage has a special layer of encryption added to hide your personal information
and passwords from others. Whenever you log in to your online bank account or a
shopping site, you enter credit card information to look for “https” in the URL for
security.

HTML

Hypertext Markup Language is the programming language of webpages. HTML
commands your web browser to display text and graphics in a specific fashion. Early
Internet users do not need to know HTML coding to enjoy the webpages the
programming language delivers to browsers.
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http:202.3.104.55

be spam. Look for a spam or junk folder in your mailbox to see your quarantined or
filtered email.

To protect yourself against hackers who want your personal information, be
suspicious. Your bank will not mail you and ask for your password. The fellow in
Nigeria does not really need your bank account number. Amazon is not handing you a
free $50 gift certificate. Anything that sounds too good to be true probably is not true.
If you are unsure, do not click any links in the email and contact the sender (your bank
or whomever) separately for validation.

Social Media

Social media is the broad term for any online tool that enables users to interact with
thousands of other users. Facebook and Twitter are among the largest social
networking sites. LinkedIn is a combination social and professional site. Other popular
sites include YouTube, Google+, Instagram, Pinterest, Snapchat, Tumblr and Reddit.

Social media sites offer free accounts to everyone. When selecting the ones that
interest you, ask your friends and family which ones they belong to. That way you can
join a group where you already know people.

As with all things internet related, protect your personal information when you sign up
for sites. Most of them offer a privacy section where you can choose what to reveal to
other users of the site.

E-Commerce

E-commerce is electronic commerce—the transaction of business, selling and buying
online. Every day, billions of dollars exchange hands through the internet and World
Wide Web.

Internet shopping has cxploded in popularity with internet users, to the detriment of
traditional brick-and-mortar stores and malls. Every well-known retailer has a website
that showcases and sells its products. Joining them are dozens of small sites that sell
products and enormous sites that sell just about everything.

When shopping on the internet, you are asked to enter a credit card, PayPal
information or other payment information.

Encryption and Authentication

Encryption is the mathematical scrambling of data so that it is hidden from
eavesdroppers. Encryption uses complex math formulas to turn private data into
meaningless gobbledygook that only trusted readers can unscramble.

Encryption is the basis for how we use the internet as a pipeline to conduct trusted
business, like online banking and online credit card purchasing. When reliable
encryption is in place, your banking informa 1 and credit card numbers are kept
private.

Authentication is directly related to encryption. Authentication is the complex way
that computer systems verify that you are who you say you are.
Downloading

Downloading is a broad term that describes transferring something you find on the
internet or World Wide Web to your computer or other device. Commonly,
downloading 1s associated with songs, music and software files. For example, you
might want to:

e Download a new musical ringtone for your cel one.
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e Download a trial copy of Microsoft Office.

e The larger the file you are copying, the longer the download takes to transfer to
your computer. Some downloads take seconds; some take minutes or longer
depending on your internet speed.

Webpages that offer material that can be downloaded are usually clearly marked with
a Download button (or something similar).

Cloud Computing

Cloud computing began as a term to describe software that was online and borrowed,
instead of purchased and installed on your computer. Web-based email is one example
of cloud computing. The user's email is all stored and accessed in the cloud of the
internet.

Firewall

Firewall is a generic term to describe a barrier against destruction. In the case of
computing, a firewall consists of software or hardware that protects your computer
from hackers and viruses.

Computing firewalls range from small antivirus software packages to complex and
expensive software and hardware solutions. Some firewalls are free. Many computers
ship with a firewall you can activate. All the many kinds of computer firewalls offer
some kind of sal wuard against hackers vandalizing or taking over your computer
system.

Just like everyone ¢lse, beginners to the internet should activate a firewall for personal
use to protect their computers from viruses and malware.
Malware

Malware is the broad term to describe any malicious software designed by hackers.
Malware includes viruses, trojans, keyloggers, zombie programs and any other
software that seeks to do one of four things:

1. Vandalize your computer in some way

2. Steal your private information

3. Take remote control of your computer (zombie your computer) for other ends
4. Manipulate you into purchasing something '

Malware programs are the time bombs and wicked minions of dishonest programmers.
Protect yourselt w'** a firewall and knowledge of how to prevent these programs from
reaching your comuter.

Trojan

A trojan is a special kind of hacker program that relies on the user to welcome it and
activate it. Named after the famous Trojan horse tale, a trojan program masquerades as
a legitimate file or software program.

Sometimes it is an innocent-looking movie file or an installer that pretends to be
actual anti-hacker softwarc. The power of the trojan attack comes from users naively
downloading and running the trojan file.

Protect yourself by not downloading files that are sent to you in emails or that you see
on unfamiliar websites.
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Electronic Mail: 1t was one of the original uses of the Internet. By assigning
individual addresses to users, the roufing system of the Internet is able to direct
messages from user to user.

File Transfer Protocol: FTP is one of the standard languages of the Internet which
determines how files are transferred from one location to another.

14.14 QUESTIONS FOR DISCUSSION

—

What do you understand by Internet?

Describe the growth of Internet in detail.

Who are the owners of the Internet?

What is the anatomy of Internet?

What do you understand by ARPANET?

Discuss Internet history of the World Wide Web.

What are the services available on Internet (Internet Tools)?

Describe key Internet terminologies in detail.

o e Ny kW

What are the Net etiquettes?

bt
=2

. What are the applications of Internet?

Check Your Progress: Model Answer
1. Webpage

Communication

2
3. Programming language
4, ISP
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e Explain the characteristics of MIS

e Describe the impact of MIS

e Know about designing an MIS

® Understand the pitfalls in designing an MIS
@ Leamn about the views and placement of MIS

® Make a list of advantages and disadvantages of MIS

15.1 INTRODUCTION

Management Information System (MIS) is a planned system of collecting, storing and
disseminating data in the form of information needed to carry out the functions of
management.

This lesson covers the concepts related to information and provides a detailed
coverage on MIS and other major enterprise-level systems. We will also learn how
these systems help in the decision-making process, which is cntical to any business
enterprise. In this lesson. we will discuss information system, Management
"nformation System (MIS), fields of information system, elements, objectives and
characteristics of MIS. We will also elaborate impact of MIS, designing an MIS,
pitfalls in designing an MIS, views and placement of MIS and advantages and
disadvantages of MIS.

15.2 INFORMATION SYSTEM

Information can be defined as meaningfully interpreted data. If we give you a number
1-212-290-4700, it does not make any sense on its own, It is just a raw data. However,
if we say Tel: +1-212-290-4700, it starts making sense. It becomes a telephone
number. If [ gather some more data and record it meaningfully hke:

Address: 350 Fifth Avenue. 34th floor
New Yo NY 10118-3299 USA
Tel: +1-212-290-4700
Fax: +1-212-736-1300

It becomes a very useful information - the address of New York office of Human
Rights Watch, a non-profit, non-governmental human rights organization.

So, from a system analyst's point of view, information is a sequence of symbols that
can be construed to a useful message.

An Information System is a systemn that gathers data and disscminates information
with the sole purpose of providing information to its users.

The main object of an information system is to provide information to its users.
Information systems vary according to the type of users who use the system.

15.3 MANAGEMENT INFORMATION SYSTEM (MIS)

A Management Information System 1s an information system that evaluates, analyzes,
and processes an organization's data to produce meaningful and useful information
based on which the management can take right decisions to ensure future growth of
the organization.



15.3.1 Defining Information

"Information can be recorded as signs or transmitted as signals. Information is any
kind of event that affects the state of a dynamic system that can interpret the
information.

Conceptually, information is the message (utterance or expression) being conveyed.
Therefore, in a general sense, information is “Knowledge communicated or received,
concemning a particular fact or circumstance". Information cannot be predicted and
resolves uncertainty.”

15.3.2 Information vs. Data

Data can be described as unprocessed facts and figures. Plain collected data as raw
facts cannot help in decision-making. However, data is the raw material that is
organized, structured and interpreted to create useful information systems.

Data is defined as ‘groups of non-random symbols in the form of text, images and
voice representing quantities, action and objects’.

Information is interpreted data; created from organized, structured and processed data
in a particular context.

15.3.3 Information/Data Collection Techniques

The most popular data collection techniques include:

® Surveys: A questionnaires is prepared to collect the data from the field.

® Secondary data sources or archival data: Data is collected through old records,
magazines, company website, etc.

® Objective measures or tests: An experimental test is conducted on the subject and
the data is collected.

® [Interviews: Data is collected by the system analyst by following a rigid procedure
and collecting the answers to a set of pre-conceived questions through personal
interviews.

15.4 FIELDS OF INFORMATION SYSTEM

The field of study called information systems encompasses a variety of topics
including systems analysis and design, computer networking, information security,
database management and decision support systems.

There are various fields of information system given here.

Finance

Financial information is data, and in its raw form, it can leave heads spinning.
Financial institutions deal with millions of dollars’ worth of their clients” money, and
it is all spread out between dozens of types of savings accounts, retirement funds,
stocks, bonds and other forms of investments. Without a reliable way to manage all
that data, chaos can quickly take over.

People who can find new ways of organizing data and generating reports are
indispensable in finance. In fact, according to the Bureau of Labour Statistics, 12 per
cent of computer and information systems managers work in the financial and
insurance fields.
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o Common data flows: Because of the integration concept of MIS, there is an
opportunity to avoid duplication and redundancy in data gathering, storage and
dissemination. System designers are aware that a few key source documents
account for much of the information flow. For example, customer’s orders are the
basis for billing the customer for the goods ordered, setting up accounts
receivables, initiating production activity, sales analysis, sales forccasting, etc.

15.8 IMPACT OF MIS

MIS plays a very important role in the organization: it creates an impact on the
organization’s functions. performance and productivity.

MIS supports the management of marketing, finance, production and personnel. With
the help of MIS the tracking and monitoring of the functional targets becomes easy.
The functional managers are informed about the progress, achievements and shortfalls
in the activity and the targets. The manager is kept alert by providing certain
information indicating and probable trends in the various aspects of business. This
helps in forecasting and long-term perspective planning. The manager’s attention is
bought to a situation which is expected in nature, inducing him to take an action or a
decision in the matter. Disciplined information reperting system creates structure
database and a knowledge b : for all the people in the organization. The information
is available in such a form that it can be used straight away by blending and analysis,
saving the manager’s valuable time.

The MIS creates another impact in the organization which relates to the understanding
of the business itselt. The MIS begins with the definition of data, entity and its
attributes. It uses a dictionary of data. entity and attributes, respectively, designed for
information generation in the organization. Since all the information systems use the
dictionary, there is common understanding of terms and terminology in the
organization bringing clanty in the communication and a similar understanding of an
event in the organization.

The MIS calls for a systematization of the business opcrations ftor an effective system
design. This leads to streaming of the operations which complicates the system design.
It improves the administration of the business by bringing a discipline in its operations
as everybody is required to follow and use systems and procedures. This process
brings a high degree of professionalism in the business operations.

The goals and objectives of the MIS are the products of business goals and objectives.
It helps indirectly to pull the entire organization in one direction towards the corporate
goals and objectives by providing the relevant information to the organization.

A well designed system with a focus on the manager makes an impact on the
managerial cfficiency. The tund of information motivates an ¢nlightened manager to
use a variety of tools of the management. It helps him to resort to such exercises as
experimentation and modeling. The use of computers enables him to use the tools and
technigues which are impossible to use manually. The ready-made packages make this
task simple. The impact 1s on the managenial ability to perform. It improves decision-
making ability considerably high.

Since. the MIS work on the basic system such as transaction processing and database,
the drudgery of the clerical work is transterred to the computerized system, relieving
the human mind for better work. It will be observed that lot of manpower is engaged
in this activity in the organization. Seventy (70) per cent of the time is spent in
recording, searching, processing and communicating. This MIS has a direct impact on
this overhead. It creates information-based working culture in the organization,



15.9 DESIGNING AN MIS

A management information systems must be flexible and adaptive and must have the
capacity to accommodate deficiencies as the system evolves. Procedures should be
developed to detect these deficiencies and to make adjustments in the system so as to
eliminate or reduce them. Managers, as well as information specialists and operations
researchers, should participate in each phase of the design of an MIS.

The design of an MIS should begin with an identification of the important types of
strategic, managerial and operational decisions required by the organization,
Relationships among decisions should be defined and the flow of decisions should be
determined. Such a decision-flow analysis often reveals that important decisions are
being made by default. For example, past decisions often may still be binding on the
operations of an organization even though they are no longer applicable to current
problems and procedures.

An analysis of decision flows may also uncover situations in which interdependent
decisions are being made independently. Frequently changes can be identified that
hould be made in the f  of decisions to correct information deficiencies which may
involve (a) the responsibilities of management, ) the organizational structure, or
(c) measures of performance.

The next step in the designing an MIS involves, an anatysis of the information
requirement for the major classes of decisions. Ackoff has suggested that
organizational decisions can be grouped into three types: (1) decisions for which
adequate models exist or can be developed and from which optimal solutions can be
derived; (2) decisions for which models can be constructed but from which optimal
solutions cannot be readily extracted; and (3) decisions for which adequate models
cannot be constructed.

In response to the first type of decisions, the model should have the ¢ acity to
identify the relevant information required for a solution to the problem. The decision
process should be readily incorporated into the MIS (thereby converting it, at least
partially, to a management control system). In the second case, while the model may
specify what informa 1 is required, a further search process may be necessary,
including the examination of alternative approaches. to fully explicate these
information requirem

Further research is required in the third situation to determine what information is
relevant and how this information can be organized to address the decision situation. It
may be possible through such research, to make more explicit the implicit models
used by decision makers and in so doing, to treat such models as type-2 decision
situations.

In each of these catcgories, it is appropriate to provide feedback by comparing actual
decision outcomes w 10se predicted by the models. It is important that the MIS
have the capacity no / to answer the questions that might be addressed to it, but
also to report any deviations from expectations (that is. actual decision outcomes that
differ from those predicted). Each decision made, along with its predicted outcome,
should become an input to a management control system.

As Rapport has noted, the first step in solving a problem is to state it.

The statement usually involves a description of an existing state and desirable state of
affairs where the tactors involved in the discrepancy are explicitly pointed out. The
success with which any problem is solved de ' toa cat extent on the clarity with
which it is stated. In fact, the solution of the p.vv.em s, inas  : aclari  ation (or
concretization) of the objectives.

295
Management Information
System (MIS)









298
Introduction to Computers &
Information Technology

Tactical and technical innovations must be sought to improve the overall
responsiveness of the organization (in the private sector, these innovations also
improve the competitive position of the organization). Various "what if" scenarios
may be tested through the analytical subroutines contained within the MIS.

Management plans must translate the overall intent of strategic plans into more
specific programs and activities. Management plans arc both information demanding
and information producing. The budget process provides important managerial
feedback in terms of evaluations of prior program dectsions and actions. Feed-forward
information emerges from the various projections and forecasts that are required by
financial analysis and budgeting processes.

Management control activities draw on the memory banks of the organization in
search for programmed decisions that have worked successfully in the past. Timely
resource evaluations also provide important inputs into the process. These evaluations
include information regarding the current fiscal status of the organization (accounting
data), as well as the overall response capacity of other organizational resources
(systems readiness). The process should provide critical feedback to the further
refinement of objectives. In some cases, this feedback will require a recycling before
proceeding to the next phase.

Program development involr  the activities of task identification and budgeting.
Specitic operattons are detailed within the framework provided by the strategic plan
and fiscal planning decisions. Responsibilities for carrying out these operations are
assigned, as are the resources required by these operations. Specific operations may be
further detailed through the procedures of operations planning and control (which may
include such techniques as Program Evaluation Review Technique (PERT) and
Critical Path Method (CPM)). Programming and scheduling procedures usually
require further information regarding resource capabilities. They also may precipitate
a recycling of the fiscal planning process.

The final component of the MIS involves the information derived from performance
evaluations. Performance evaluation draws data from the broader environment
regarding the efficiency and effectiveness with which client needs are met problems
are solved, opportunities are realized, and so forth. Some wrters view performance
evaluation as a separate process outside the management information system. Others
recognize the importance of incorporating the data and information developed through
such evaluations by referring to a management information and program evaluation
system.

A basic problem of organizations today — whether in the public or private sectors is
to achieve an appropriate balance in programs and decisions to ensure systems
readiness. Systems readiness defines the response capacity of the organization in the
short, mid and long-range futures. Sufficient flexibility is required to meet a wide
range of possible competitive actiors. The development and maintenance of an MIS
that includes the basic components outlined herein can contribute significantly to
meeting this challeng..

Feedback is a basic requirement of any MIS. Feedback must be obtained in terms of
quality (effectiveness), quantity (efficiency of service levels), cost and so on.
Programs must be monitored to maintain process control. Evaluations of resources
(inputs) provide feedback at the earliest stages of program implementation.

Feedback data must be collected and analyzed at vanous siages in the implementation
of programs and the maintenance of ongoing operations. These analyses involve
processing data, developing information, and comparing actual results with plans and
expectations. Routine adjustments may be programmed into the set of ongoing
procedures, and instructions 1 be provided to those individuals who must carry out



specific tasks. Feedhack from the operating systems provides an information flow
within the management control procedures to initiate and implement program changes
in a timelier basis, Thus, procedures are modified and files updated simultaneously
with routine decision making and program adjustments.

Summary and exception reports may be generated by the MIS and become part of
higher-level reviews and evaluations, These evaluations, in tum, may lead to
adaptations or innovations of goals and objectives. Subsequent management activities
should reflect such feedback. and the entire process is recycled.

Managers must seek data and information that will permit actions to be taken before
problems reach crisis proportions. Historic data provided by conventional accounting
systems may be insufficient to meet these decistons needs (even when the time lag is
only a few weeks). Resource evaluations on the input side and resource monitoring as
programs or projects progress can provide the more timely information required to
anticipate rather than merely to react to problems.

An information system appropriate for fiscal planning and management control must
use feed-forward as well as control based on feedback. Feed-torward anticipates lags
in feedback systems by monitoring inputs and predicting their effects on output
variables. In so doing. action can be taken to change inputs and, thereby, to bring the
outputs into equilibrium with desired results before the measurement of outputs
discloses a deviation from accepted standards.

In time, an organization "learns” through the processes of planning, implementation,
and feedback. Approaches to decision making and the propensity to select certain
means and ends change as the value system of the organization evolves.

15.10 PITFALLS IN DESIGNING AN MIS

The following are the pitfalls of the MIS development:

15.10.1 Fundamental Weaknesses
The following are the fundamental weaknesses ot the MIS development:

No Management System to build Upon: The MIS must be built on top of a
management system that includes the organizational arrangements, the structure and
procedures for adequate planning and control, t  clear establishment of objectives,
and all the other manitestations of good organization and management. The lack
managerial and operational application is serious because it implies that the process
not being performed well. It we can say that the information is the raw material of
decision making and it information is not generated. disseminated and used for
management, then no system-manual or computer-is going to solve the problem.

What business are we in?: Not having the crispy stated mission and purpose for the
company is a common weakness. Since if it is not terrible clear what business we are
in, each major challenge the company must face is a completely new challenge and
must be analyzed from the ground up. If there was a mission statement, some of these
problem could be dealt with routinely as opposed to their being major crises.

Company Objectives: Written objective are also often missing in the company. A firm
without objectives is much like a company withoul a statement of mission and
purpose.

An effective MIS requires continuous, consistent, long-range planning with
involvement and commitment from the manage 1t as an institutionalized planning
process involving everybudy concerned. There . need for an informatic - steering
committee and it may take more than one iteration to establish the process nirmly. It
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volume and repetitive nature of transactions, degree of mathematical processing,
quick turnaround time, accuracy and validity of data, common source documents
and well understood processing logic,

® FEnormous Time, Effort and Rescources Required. MIS budget includes data
processing costs, hardware costs, personnel costs. supplies, services, etc.

15.11 PLACEMENT OF MIS

Management Information Systems are primarily concerned with the delivery of
information (both internal and external) to orgamzational members from the shop
floor workers to the management. The purpose of MIS is to help the smooth running
of the business by providing information on the firms data (such as accounting
figures) employces trom different levels will then evaluate this information so that
decisions can be made to ensure that the business remains competitive and successtul.
MIS have been created 1o support the whole range of business’s administration and
regulatory activities and can be seen in all parts of the world and in all types of
industries both public and private sector.

In the US, for example, the National Drivers Register has MIS facilities to report on
driver license details, such as all those within a given state whose license has been
revoked or suspended. Similarly. the Environmental Protection Agency is pushing
forward in use of MIS to help monitor and control environmental risks.

15.12 VIEWS OF MIS

The concept is a blend of principles, aries and practices of management,
information and svstem giving nise to a single product called management information
system.

The concept of management gives high regard to the individual and his ability to use
the information. MIS gtves information through data analysis. While analyzing the
information, it relics on many academic disciplines like management science or
organization behaviour and psychology, etc.

The foundation of MIS is the principles of management and its practices. MIS uses the
concept of management control in its design and relies heavily on the fact that the
decision maker is a human being and is a human processor of information.

A MIS can be evolved tor a specific objective. It is evolved after systematic planning
and design. It calls for an analysis of business. management views and policies,
organization culture and the management style.

The MIS, therefore relies heavily on systems theory. The systems theory offers
solutions to handle complex situations of the input and output flows. It uses theory of
communication which helps to evolve a system design capable of handling data
inputs, process the outputs with the least possible noise or distortion in transmitting
the information from a source to destination.
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Figure 15.2: Conceptual View of MIS

15.13 ADVANTAGES AND DISADVANTAGES OF MIS

Modern businesses have been leveraging Management Information Systems (MIS) to
manage, order, organize and manipulate the gigabytes and masses of information
generated for various purposes. MIS helps businesses optimize business processes,
address information needs of employees and various stakeholders and take informed
strategic decisions. However, budget allocation and monitoring issues can affect the
efficacy of MIS. It has its advantages and disadvantages depending on organizational
deployment and usage.

15.13.1 Advantages
An MIS provides the following advantages:

® [t Facilitates Planning: MIS improves the quality of plants by providing relevant
information for sound decision-making. Due to increase in the size and
complexity of organizations, managers have lost personal contact with the scene
of operations.

® In Minimizes Information Overload: MIS changes the larger amount of data in
summarize form and there by avoids the confusion which may arise when
managers are flooded with detailed facts.

® MIS Encourages Decentralization: Decentralization of authority is possible when
there is a system for monitoring operations at lower levels. MIS is successfully
used for measuring performance and making necessary change in the
organizational plans and procedures.

® It Brings Co-ordination: MIS facilities integration of specialized activities by
keeping each department aware of the problem and requirements of other
departments. It connects all decision centers in the organization.

® It Makes Control Easier: MIS serves as a link between managerial planning and
control. It improves the ability of management to evaluate and improve
performance. The used computers has increased the data processing and storage
capabilities and reduced the cost.

e MIS assembles, process, stores. retrieves, evaluates and disseminates the
information.



15.13.2 Disadvantages ‘ 303

Management Information

There are various disadvantages of MIS as follows: System (MIS)

e Highly sensitive and requires constant monitoring.
e Budgeting of MIS 1s extremely difticult.

e Quality of outputs governed by quality of inputs.
e Lack of flexibility to update itself.

® Effectiveness decreases due to frequent changes in top management.

Check Your Progress

Fill in the blanks:

1. The main object of an Is to provide information to its
users. Information systems vary according to the type of users who use
the system.

2. Information is data; created from organized, structured,

and processed data in a particular context.

3. of information systems is a broad field of work that
offers no shortage of job opportunities.

4. To understand MIS clearly, it is very much required to define these three
words management, information, and

15.14 LET US SUM UP

® An Information System is a system that gathers data and disseminates information
with the sol¢ purposc of providing information to its users.

® The main objective of an information system is to provide information to its users.
Information systems vary according to the type of users who use the system.

® A Management Information System is an information system that evaluates,
analyzes, and processes an organization's data to produce meaningful and useful
information based on which the management can take right decisions to ensure
tfuture growth of the organization.

® The field of study called information systems encompasses a variety of topics
including systems analysis and design. computer networking, information
security, database management and decision support systems.

® Managing with information involves gathering the necessary data (crude input or
raw material) and processing these data into meaningful information. To
understand MIS clearly, it is very much required to detine these three words
management, information, and system.

® When any organization wishes 10 establish the MIS, it must be very clear about
the need of information required by the difi znt levels of management.

® The information system follows a system's approach. The system’s approach
implies a holistic approach to the study of the svstem and its performance to
achieve the objective for which it has been formed.

e MIS plays a very important role in the organization: it creates an impact on the
organization’s functions, performance and productivity.






Check Your Progress: Model Answer
1. Information system

2. Interpreted

3. Management
4

System

15.18 SUGGESTED READINGS

D. Bharihoke, Fundamentals of IT, Excel Books.
V. Rajaraman, Fundamentals of Computer, Prentice Hall of India.

Ramesh Bangia, Computer Fundamentals and Information Technology, Firewall

Media.

Pelin Aksoy, Laura DeNardis, Information Technology in Theory, Cengage Learning.

J. B. Dixit, Fundamentals of Computer Pr._ramming and Information Technology.

Laxmi Publications Pvt. Limited.
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16.0 AIMS AND OBJECTIVES

After studying this lesson, you should be able 1o:
e Discuss about business and computer

e Know about e-mail and c-commerce



e Understand project management and computers in personnel administration
® Describe accounting and computers in cost and budget control

® Leam about marketing and manufacturing

e Know about materials management and banking

® Analyze insurance and stock broking

® Discuss purchasing and computers in warehousing

16.1 INTRODUCTION

No invention has ever influenced the human beings as computer. Today’s best
technology to manage and process data is the Information teciinology. IT must be seen
as an investment and not an expense. IT is laying a vital and expanding role in
business. IT helps the manager to improve the efficiency and effectiveness of their
business processes, managerial decision making, and workgroup collaboration, thus
helping the managers to strengthen the positions of their company in a rapidly
changing environment. IT has become a necessary ingredient for Managers to succeed
in today’s dynamic global environment. In this lesson. we will discuss about the use of
business and computer, e-mail, e-commerce, project management, computers in
personnel administration, accounting and computers in cost and budget control. We
will also explain marketing, manufacturing, materials management, banking,
insurance and stock broking, purchasing and computers in warehousing.

16.2 BUSINESS AND COMPUTER

Almost every business uses computers to complete daily tasks. From making contact
with clients to inputting data for reports, computers allow businesses a more efficient
way to manage affairs when compared to traditional paper and manila folders.
Businesses use a varicty of different types of computers such as desktops, laptops,
servers, smartphones and tablets, depending on their needs. With computers,
employees are able to work anytime, anywhere.

The computer's different characteristics as high speed of calculation, diligence,
accuracy, reliability, or versatility has made it an integrated part in all business
organizations. Computer used in business organization tor:

® Payroll Calculations

e Budgeting

® Sales Analysis

® Financial forecasting

° Managing employees dat.abase

e Maintenance of stocks etc.

Communication

Computers are critical for communication and are the centerpiece of information
technology. The early 1990s saw the emergence of household Internet use, which
eventually spurred common use of email, websites, blogs. social networking, video
chat and Voice-Over-Intemet Protocol. Today, many traditional communication
modes including postal mail and landline phones seem obsolete. Computers are
instrumental in communication.
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vision and direction of the business? One, quick solution is to find and hire individual
who would help materialize that vision. On the other hand, with fast growing
information technology, therc are some tools that may help the project manager to
improve implementation and cffectiveness of any enterprise.

Project management software 1s a software application usually available for all
computer systems, which with casy to navigate and intuitive user interface, allows
managers to effectively control their projects. Most modern project management
software provides great help to managers in conducting all phases of the project:
planning, managing, and execution from most critical aspects such us: budgeting/cost,
resourcing, scheduling and many more. They allow quick and easy glimpse on the
projects development. check current and predict future constrains, as well as analyze
alternative project's paths or adjusting current project settings. Such applications are
usually very critical espectally for big and complex enterprises that require large
budgets, involve of various resources, and are time critical. However, they are also
very helpful in conducting projects in small businesses as well. In any case, PM
software may support project leaders to manage projects morce efficiently and run
business operation more smoothly. Overall, technology has a big impact on project
duration, tracking costs and overall project performance. The use of technology can
assist managers bctter communicate, share knowledge and improve processes.
Moreover, complex projects that deal with a large amount of data and information can
be challenging for project managers, therefore the use of software tools that help track
all this-information is beneficial in successfully completing any project.

16.6 COMPUTERS IN PERSONNEL ADMINISTRATION

The reliability of any personnel management information system, depends firstly on
the method of data collection and organization, and secondly on the accuracy of
summary statistics which are used for describing manpower resources, forecasting
manpower demands, allocation, etc. In larger and more advanced organizations,
methods of personnel data collection require the completion ot forms which are then
coded on to cards or magnetic tape and read into a computer file. During the
completion of his form. an employee may well have to refer to exhaustive lists of
alternatives in order (o code information concerning his experience, job history,
qualifications, or worse, complete the form without reterence to any standard
vocabulary. Misunderstandings inevitably lead to errors. coding lists become
unrepresentative, and time and accuracy are lost.

The purpose of the computer for Personnel Administration is to improve the quality of
the services they are oftering. Computers update our knowledge. As a manager we
carry out our human resources responsibilities by performing a variety of time
consuming jobs. A large amount of the work n the human resources office is clerical
in nature. By using Information Technology, many of the routine jobs can be
automated and the number of persons can be reduced for these tasks. In large
organizations. one of the biggest problems is to upkeep the current data file. It has
been proved that one of the supporting pillars which can contribute to the fulfillment
of the personal policy is the usage of Information Technologies in Personnel
Administration. Computers should be belicved of as another Personnel Administration
tool, like a growth program, an assignment process which when used properly, can
help us to maximize the quality of the products and services we ofter.

Benefits administration involves the creation and management of employee benefits,
as well as providing a means for employees to be trained in understanding how the
benefits work and what types of standards employees must meet in order to qualify for
the benefits. This mod+!> h=lps provide a system for organizations to administer and



track employee participation in benefits programs. Thesc typically encompass —
insurance, compensation, profit sharing and retirement.

The applications of computers in human resources management has extended into
areas imagined merely two decades back. With just a tew keystrokes, or clicks on a
mouse, organizations can instantly connect to sources of information that used to take
weeks or months to access. Computers facilitate the storing and retrieving of
employee records, policy information, and correspondence creating a showable paper
trial. The vast majority of firms have made at least some of IT to transform their HR
functions. In fact, within US corporations alone, IT now represents the single largest
capital expenditure. accounting for almost one-third of all capital investment.
Recently, the computers have lowered the employee training costs through interactive
training programs, implementations and hands-on training opportunities,

16.7 ACCOUNTING

Accounting without computers presents a high risk for human error. Accounting
software allows businesses to simply input their financial data and instantly see gains
and losses. All necessary tax reports are available the moment the data is entered.
‘Using computers for invoicing, managing expenses and calculating payroll is vital for
ensuring financial data is as accurate as possible.

The manual system of recording accounting transactions requires maintaining books
of accounts such as journal, cash book, special purpose books, ledger and so on. From
these books summary of transactions and financial statements are prepared manually.

The advanced technology involves various machines, which can perform different
accounting functions, for example a billing machine. This machine is capable of
computing discount, adding net total and posting the requisite data to the relevant
accounts.

With substantial increase in the number of transactions, a new machine was developed
to store and process accounting data with greater speed and accuracy. A computer, to
which it was connected, operated this machine.

As a result, the maintenance of accounting data on a real-time basis became almost
essential. Now, maintaining accounting records became more convenient with the
computerized accounting.

16.7.1 Objectives of Introducing Computers in Accounting

Labour Saving

Labour saving is the main aim of introduction of computers in accounting. It refers to
annual savings in labour cost or increase in the volume of work handled by the
existing staff.

Time Saving

Savings in time is another object of computerization. Computers should be used
whenever it is important to save time. It is important that jobs should be completed in
a specified time such as the preparation of pay rt  and statement of accounts. Time
saved by using computers may be used for other jobs.

Accuracy

Accuracy in accounting statements and books of accounts is the most important factor
in any business. This can be done without any errors or mistakes with the help of
computers. It also helps to locate the errors and frauds very easily.
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Minimization of Frauds

Computer is mainly installed to minimize the chances of frauds committed by the
employees, especially in maintaining the books of accounts and handling cash.

Effect on Personnel

Computer relieves the manual drudgery, reduces the hardness of work and fatigue, and
to that extent improves the morale of the employees.

16.8 COMPUTERS IN COST AND BUDGET CONTROL

Computers are very helpful for various accounting operation such as invoicing,
calculation of wages. maintaining accounts, collection of money from customers,
maintaining assets, cash book, etc. With the help of computer. a business concern can
have better control over its operations. Computers may be used for credit control,
budgetary control, inventory control, etc.

Utility of computers in cost and budget control are as follows:

e (Computers facilitate the budget preparation work, which is otherwise a lengthy
clumsy and cumbersome exercise.

@ Since budget represents an estimate of future costs and revenues. Correct and
accurate estimations can be made with the help of computers.

® Accuracy in various budget calculation exercise can be achieved with the help of
computers.

e Time saving fast specd working, flexible budget preparing and budgetary control
exercise can be implemented with the help of latest software package in
computers.

e (Control ratios may be computed accurately with the help of computers.

Budgeting is closely connected with control. The exercise of control in the
organization with the help of budgets is known as budgetary control. The process of
budgetary control includes:

® Preparation of various budgets
e Continuous comparison of actual performance with budgetary performance
e Revision of budgets in the light of changed circumstances

A system of budgetary control should not become ngid. There should be enough
scope of flexibility to provide for individual initiative and drive. Budgetary control is
an 1mportant device for making the organization more etficient on all fronts. It is an
important tool for controlling costs and achieving the overall objectives,

16.9 MARKETING

Computers allow businesses to create websites, stunning ads and complete marketing
campaigns. Marketing videos can be edited and custom ads created in-house with the
use of specialized software. Businesses can completely develop and manage websites
with their own servers or connect remotely to a third-party business to upload their
latest content such as articles, product images and blog posts.

In marketing uses of computer include:

® Advertising: With computers. advertising professionals create art and graphics,
write and revise copy. ar ~ orint and disseminate ads with the goal of selling more
products.



e Home Shopping: At home shopping has been madc possible through use of
computerized catalogues that provide access to product information and permit
direct entry of orders to be filled by the customers.

16.9.1 How Computers are Used in Marketing?

Creating a product or service that fulfills a consumer need is necessary for a small
business to achieve success, but a strong concept alone is not enough to ensure
profitability. Small businesses have to convince consumers to try a new product and
find ways to deliver those products to consumers to be successtul. Computers can be a
powerful tool for assisting small companies in many aspects of marketing new
products and services.

Web-based Promotion

The Internet provides busincsses with an advertising channel that can potentially reach
millions of customers all around the world. Web advertising can take many forms,
including banner and in-text advertisements on popular websites, emails sent to past or
potential customers and video advertisements played betore or during online videos.
Advertising on the web can be cheaper than traditional advertising through media such
as TV, radio and print, which can make it attractive 10 new companies with small
advertising budgets.

Market Research

Market research is the collection of data concerning the current state of a market,
consumer preferences and competitors. Administering surveys to customers is one of
the most common ways that businesses conduct market rescarch. Computers offer a
way for companies to give surveys without actually going out and meeting customers.
Businesses can gather data by offering surveys on their own official websites, using
third-party Internet surveying services or sending out email questionnaires.

16.10 MANUFACTURING

Computer-integrated Manufacturing (CIM) is the manufacturing approach of using
computers to control the entire production process.

In a CIM system, functional areas such as design, analysis. planning, purchasing, cost
accounting, inventory control and distribution are linked through the computer with
factory floor functions such as materials handling and management. providing direct
control and monitoring of all the operations.

Computers are now widely used in product design and in automation of selected arcas
in factories. Within the next decade, the use of computers in the entire spectrum of
manufacturing applications, from computer-aided design to computer-aided
manufacturing and robotics, is expected to be practical und economically justified.
Such widespread use of computers on the factory floor awaits further advances in
computer capabilities, the emergence of systems that are adaptive to the workplace,
and the development of interfaces to link islands of automation and to allow effective
user communications.

16.11 MATERIALS MANAGEMENT

In modern management, time plays a great role. Right deciston at right time is the
need of hour. All the decisions are based upon the past data or information and as such
with the change in technology and other developments, it is necess:  that the
decision be based on the latest information, for which a sound data proce:__1g system
is called for. The materials manager who wishes to utilize a computer in the operation
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of his department does not have to understand its electronic intricacies. He should,
however, know generally what a computer can do, what it cannot do and how his
departmental procedures must be designated so as to be compatible with computer
operation. Effective use of a computer offers a manager several significant
advantages:

e Computing ability to process huge volumes of data rapidly.

e Freeing the personnel from routine clerical work and repetitive tasks.

® Enable departmental personnel to do more creative work.

® Immediate availability of much more complete data for use in decision making.

The materials management activities which can be performed by computerized system
are the same in all cases. They are:

e Posting of inventory records.

e Computation of cconomic order quantities.

® Preparation of purchase requisitions.

® Preparation of purchase orders.

e Distribution of accounting charges.

® Automatic preparation of follow-up memos.

® Posting of delivery and quality records, by part and by vendor.
® Preparation of numerous operating reports for management.

e Auditing of invoices and preparation of cheque for payment of invoice.

16.12 BANKING

Bank can be defined as a financial institution, organization or a place that provides a
financial service, equally one can also define bank as an establishment authorized by a
government to accept deposits, pay interest, clear checks, make loans, act as an
intermediary in financial transactions, allows the purchase of bills and checks or the
purchase and sales of securities and provide other financial services to its customers.

Today banking is almost totally dependent on computer. Banks provide following
facilities:

e Banks online accounting facility, which include current balances, deposits,
overdrafts, interest charges, shares and trustee records.

® ATM machines are making it even easier for customers to deal with banks.

There are numerous benefits of computer in the banking sector such as: Bring about
simplicity in term of worrying condition. Reduce stress ot work and consuming less in
the bank. This work shall be of vital benefit to the financial sectors, on an effective
use of computer in delivering precise data.

Benefits of computer in the banking sector include:
® Acceptance of deposits from customers.

e Banking payments locally or internationally.

e (Granting loans and advances.

® Trading in securities.

e C(Clearing of cheques and similar instruments.
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16.14 PURCHASING

Today more and more tood service operations have beconte computerized, through the
use of microcomputers or through outside services. Purchasing department
management should be assigned a formal performance objective for technological
development within the department. The general performance should be pursued
through technological advancement. In recent years, the role of purchasing has
developed into a sophisticated function in most successful hospitality operations.
Purchasing currently commands cons adorable attention from hospitality professionals
as a tool vehicle to ensure product supply and increase profit margins. Managecment
has responded to the changing needs. desires and cxpectations of guests besides
recognizing the need to consider both cost and quality aspects of purchasing decisions.
Managers have recognized the need to maximize value for the hospitality operations
and its guests. Purchasing should no longer be considered a simple matter of ordering
needed products; the economic and operational benefits derived from effective
purchasing are too greater to disregard the complexities of modermn purchasing
systems. Every hospitality operation cant  efit from a thorough examination of the
purchasing system. Regardless of the resources at its disposal, progressive purchasing
practices will heip a hospitality operation achieve a significant competitive edge. Any
firm needs an automated system to approve requisitions and standardize purchasing
tasks. It needs to simplity and improve portions of purchasing processes and
purchasing negotiations to realize cost savings. Using purchasing computer system
may be the solution 1o firms in this regard. Purchasing computer system allows firms
to harness the power of organizational spending, standardize purchasing processes and
improve the bottom-line. Purchasing software can help the hotel by reducing
inefficiencies and unnecessary costs rclated to purchasing methods.

16.15 COMPUTERS IN WARE OUSING

A warehouse is a commercial building for storage of goods. Warehouses are used by
manufacturers, importers, exporters, wholesalers, transport businesses, customs, etc.
They are usually large plain buildings in industrial areas of cities and towns. They
usually have loading docks to load and unload goods from trucks.

Automation can dramatically impact all phases of warehousing, including counting
and monitoring of inventory items: recording and retrieval of item storage location;
recording changes to inventory; and anticipating inventory needs, including inventory
handling requirements. This is true even of stand-alone systems that are not integrated
with other areas of the business, but many analysts indicate that productivity—and
hence profitabil —gains that arc gamered through the use of automated systems can
be increased even more when a business integrates its inventory control systems with
other systems such as accounting and sales to better control inventory levels.

16.15.1 Uses of Computers in Inventory Control

Computerization has revolutionized inventory management, as technologies ranging
from automatic scanners to radio trequency identification chips now allow businesses
to track their inventory from the moment a company buys to the moment the products
leave the building to the hands of a customer.

Receipt of Goods

A retail store or a central warechouse uses bar code or radio-frequency identification
scanning at the point ot receipt of goods. Scanning individual items or shipment
pallets allows & mpany to itemize all shipments from the supplier, which can be
compared agaiust the purchase order for errors or losses in transit. When your



business ships these goods out of the warchouse to their point of sale, a second scan
can automatically tally the remaining stock in the warehouse, and send messages to
the purchasing managers indicating that it 1s time to reorder.

Retail Turnover

Many businesses use sinular scanning techniques at the point of checkout. As of 2010,
bar code scanners are more popular than RFID for this purpose. Both will
automatically enter the correct price at the register and prevent data entry errors. They
also can create a perfect real-time record of how much stock remains on the shelves,
how much is available in on-site storage, and whether a new shipment is necessary
from the warchouse. Combine this infermation with warchousing data, and your
business can create additional alerts te key management when a bottleneck occurs. For
example, if @ dozen retail stores anticipate needing restocking, but the warehouse does
not have sutficient goods on hand, your business can piace a rush order to fill the
need.

Stock  nagement und Cost Reduction

The process of mwving goods through a company pipeline is always economically
incfticient. The purchase of the goods represents an investment of company capital,
which your busmess cannot recoup until you sell vour inventory. Warehousing of
goods before sale introduces the possibility of inventory shrinkage in value from thett,
damage, detertoration or changes in customer taste. Moving goods from warehouses to
the point of sale involves shipping costs, especially 1f the shipment is incorrect, or it
the internal shipping process is inetficient. Computerization provides a real-time
picture of this entire work flow process, and allows managers to reduce purchasing
costs through minimizing inventory, increase the cfficiency of intemal shipping
systems, and reduce the possibility of theft or damage by being able to track each item
down to the individual staffer who takes responsibility for it.

in the blanks:

L. __provides a real-time picture of this entire work flow
process. and allows managers to reduce purchasing costs through
minimizing inventory. increase ¢ efficiency of internal shipping
systems.
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can dramaucally impact all phases of warehousing,
including counting and monitoring of mventory items; recording and
retrieval of 1item storage location.
3. Brokers can prospect for new busine  with

4, The further gives the evidence of excessive use of
computers in banking sectors.

16.1- _ET US SUM UP

® Businesses use a variely of different types ol computers such as desktops, laptops,
servers, smartphones and tablets. dep  ing on their needs. With computers,
employees are able to work anytime, anywhere.

o Communication is key when gaining and maintaining clients and other important
contacts.
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Apphcations of Computers and
Information Technology






Describe the use of computer in e-mail and e-commerce. 19
Applications of Computers and

Explain project management and computers in personnel administration. Information Technology

What are the uses of computer in accounting in cost and budget control?

What are the use of computer in marketing and manufacturing?

Explain the role of computer in materials management and banking.

What do you understand by insurance and stock broking?

® XN RN

Describe purchasing and computers in warehousing. What are the uses of
computers in inventory control?

9. What are the objects of introduction of computers in accounting?

10. How computers are used in marketing? What are the importance of computers to
stock brokers?

Check Your Progress: Model Answer
1. Computerization
2. Automation

3. Computers

4. Online banking
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