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INTRODUCTION TO
COMPUTERS

Structure:
 History of Computers

 Generations of Computers
 Parts of Computers
 Hardwares: Specifications and Data Storage Management
 Softwares: Concept of System Software and Applications
 Networking: Introduction and Types of Network Topologies
 Questions

HISTORY AND COMPUTER GENERATIONS

Computers have wedged themselves into every facet of our lives–they are what we would use as
the symbolic representation of modern world.

MID 1800s-1930s: Early Mechanical Computers
The first computers were designed by Charles Babbage in the mid-1800s and are sometimes

collectively known as Babbage Engine.

1960s: The Micro Processor and Micro Chip
The integrated circuit or chip were introduced in this era. In 1972 the first processor were 4 bit

and 8 bit.

Sooner 16 bit model were introduced in 1973 and in 1980s 32 bit microprocessor were
introduced and 64 bit were introduced in early 2000s.

1970s: Personal Computers
In early 1970s first personal computer was built that was based on small scale integrated circuits

and multi-chip.
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CPU

1980s-1990s: The Early Notebooks and Laptops

One notable development in 1980s was the advent of the
commercially portable computer.

The first Laptop with flip form format was produced in 1982. By
1989, displays had reached VGA resolution and by 133 they had 256
color screens. From there resolutions and colors progressed quickly.
Other hardware features were introduced during 1990s and early 2000s.

2000s: Mobile Computing
It is major milestone in history of computers. Many smart phones today have higher processor

speeds, more memory than desktop PCs had 10 years ago.

Generations of Computers
A generation refers to state of improvement in the product development process. This term is also

used in different advancements of new computer technology with each new generation, the circuitry
has gotten smaller and more advanced than previous generations. As a result of the miniaturization,
speed, power and computer memory has proportionally increased.

As a result each generation of computers is characterized by major technological development
that fundamentally changed the way computers operate, resulting in increasingly smaller, cheaper, and
more powerful, efficient and reliable devices.

First Generations:1940-1956: Vacuum Tubes

The first generation computers used vacuum tubes for circuitry and
magnetic drums for memory and were often enormous, taking up entire
rooms. They were very expensive to operate and in addition to using a great
deal of electricity, generated a lot of heat, which was often a cause of
malfunctions. First generation relied on machine language to perform
operations and they could only solve one problem at time.

Input was based on punch cards and paper and output was displayed
on printouts.

UNIVAC and ENIAC are examples of first generation computer.
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Advantages
 Vacuum tubes were the only electronic component available during those days.
 Vacuum tube technology made possible to make electronic digital computers.
 These computers could calculate data in millisecond.

Disadvantages
 The computers were very large in size.

 They consumed a large amount of energy.
 They heated very soon due to thousands of vacuum tubes.
 They were not very reliable.

 Air conditioning was required.
 Constant maintenance was required.
 Non-portable.

 Costly commercial production.
 Limited commercial use.
 Very slow speed.

 Limited programming capabilities.
 Used machine language only.
 Used magnetic drums which provide very less data storage.

 Used punch cards for input.
 Not versatile and very faulty.

Second Generation: 1956-1963: Transistors

It had gradually replaced vacuum tubes. It is a device
composed of semiconductor material that amplifies a signal or
opens or closes a circuit. Today’s latest microprocessor
contains tens of million of microscopic transistors.

Prior to invention of transistors, digital circuit were
composed of vacuum tubes, which had many disadvantages
mainly of heating up. Due to heating effect, it were prone to
many failures. It’s safe to say that without the invention of
transistors, computing as we know today would not be
possible.

But still the heat generated by transistors subjected the computer to damage, no doubt it was vast
improvement over vacuum tubes it has punch cards as input and printouts for output.

Advantages
 Smaller in size as compared to the first generation computers.
 The 2nd generation computers were more reliable.
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 Used less energy and were not heated.
 Wider commercial use
 Better portability as compared to the first generation computers.
 Better speed and could calculate data in microseconds
 Used faster peripherals like tape drives, magnetic disks, printer etc.
 Used Assembly language instead of Machine language.
 Accuracy improved.

Disadvantages
 Cooling system was required
 Constant maintenance was required
 Commercial production was difficult
 Only used for specific purposes
 Costly and not versatile
 Punch cards were used for input.

Third Generation: 1964-1971: Integrated Circuits

Transistors were tremendous breakthrough in advancing
the computer. However, in today’s era millions of transistors
could be compacted in such a small space. The Integrated
circuit, or as it is sometimes referred to as semiconductor chip,
packs huge number of transistors onto a single wafer of silicon
chip. However it increased the power of single computer and
lowered its cost considerably.

Instead of punch cards and printouts, users interacted
with third generation computers through keyboard and
monitors and interfaced with operating system, which allowed
the device to run many different applications at one time with
central program that monitored memory.

Advantages
 Smaller in size as compared to previous generations.
 More reliable.
 Used less energy.
 Produced less heat as compared to the previous two generations of computers.
 Better speed and could calculate data in nanoseconds.
 Used fan for heat discharge to prevent damage.
 Maintenance cost was low because hardware failure is rare.
 Totally general purpose.
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 Could be used for high-level languages.
 Good storage.
 Versatile to an extent
 Less expensive.
 Better accuracy.
 Commercial production increased.
 Used mouse and keyboard for input.

Disadvantages
 Air conditioning was required.
 Highly sophisticated technology required for the manufacturing of IC chips.

Fourth Generation: 1971-Present Microprocessors

As thousands of integrated circuits were built onto a single silicon chip
that contains a CPU. Microprocessor also controls the logic of almost all
digital devices. The higher the value of microprocessor, the more powerful
the CPU (Central processing unit), CPU is the brain of Computer and has two
components ALU (Arithmetic and logical unit) and Control unit. These small
computers can be linked to networks and also saw the development of GUIs,
the mouse and handheld device.

Advantages
 More powerful and reliable than previous generations.
 Small in size.
 Fast processing power with less power consumption.
 Fan for heat discharging and thus to keep it cold.
 No air conditioning required.
 Totally general purpose
 Commercial production
 Less need of repair.
 Cheapest among all generations.
 All types of High level languages can be used in this type of computers.

Disadvantage
 The latest technology is required for manufacturing of microprocessors.
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Fifth Generations Computer: Present and Beyond: Artificial Intelligence

These computers are based on artificial intelligence and are
still in development. Artificial Intelligence is branch of computer
science concerned with making computers behave like humans.

Some examples includes Voice Recognition (system that can
convert spoken sound into written words), Games (Programming
computer to play games such as chess and checkers), Expert
Systems (its example is that it help doctors diagnose disease
based on symptoms), Neural networks (system that simulate

intelligence by attempting to reproduce the types of physical connection that occur in animal brain),
Robotics (programming computers to see and hear and feel and react to other sensory stimuli).

PARTS OF COMPUTERS

Computer hardware is the collection of physical components that constitute a computer system.
Computer hardware is the physical parts or components of a computer, such as monitor, keyboard,
computer data storage, graphic card, sound card, motherboard, and so on, all of which are tangible
objects. By contrast, software is instructions that can be stored and run by hardware.

Hardware is directed by the software to execute any command or instruction. A combination of
hardware and software forms a usable computing system.

Hardware

Processor
(CPU) I/O devices Memory

Central Processing Unit

Control Unit

Arithmetic/Logic
Unit

Input
Device

Output
Device

Memory Unit
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There are a number of different types of computer system in use today.

Personal Computer

Basic hardware components of a modern personal
computer, including a monitor, a motherboard, a CPU, a RAM,
two expansion cards, a power supply, an optical disc drive, a
hard disk drive, a keyboard and a mouse.

Inside a custom-built computer: power supply at the
bottom has its own cooling fan.

The personal computer, also known as the PC, is one of
the most common types of computer due to its versatility and
relatively low price. Laptops are generally very similar, although
they may use lower-power or reduced size components, thus
lower performance.

Computer Case
The computer case is a plastic or metal enclosure that houses most of the components. Those

found on desktop computers are usually small enough to fit under a desk; however, in recent years
more compact designs have become more commonplace, such as the all-in-one style designs from
Apple, namely the iMac. A case can be either big or small, but the form factor of motherboard for
which it is designed matters more. Laptops are computers that usually come in a clamshell form factor;
however, in more recent years, deviations from this form factor, such as laptops that have a detachable
screen that become tablet computers in their own right, have started to emerge.

Power Supply
A power supply unit (PSU) converts alternating current (AC) electric power to low-voltage DC

power for the internal components of the computer. Laptops are capable of running from a built-in
battery, normally for a period of hours.

Motherboard
The motherboard is the main component of a computer. It is a board with integrated circuitry that

connects the other parts of the computer including the CPU, the RAM, the disk drives (CD, DVD,
hard disk, or any others) as well as any peripherals connected via the ports or the expansion slots.

Components Directly Attached to or to Part of the Motherboard Include
 The CPU (Central Processing Unit), which performs most of the calculations which enable a

computer to function, and is sometimes referred to as the brain of the computer. It is usually
cooled by a heat sink and fan, or water-cooling system. Most newer CPUs include an on-die
Graphics Processing Unit (GPU). The clock speed of CPUs governs how fast it executes
instructions, and is measured in GHz; typical values lie between 1 GHz and 5 GHz. Many
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modern computers have the option to overclock the CPU which enhances performance at the
expense of greater thermal output and thus a need for improved cooling.

 The chipset, which includes the north bridge, mediates communication between the CPU and
the other components of the system, including main memory.

 Random-Access Memory (RAM), which stores the code and data that are being actively
accessed by the CPU. For example, when a web browser is opened on the computer it takes
up memory; this is stored in the RAM until the web browser is closed. RAM usually comes
on DIMMs in the sizes 2GB, 4GB, and 8GB, but can be much larger.

 Read-Only Memory (ROM), which stores the BIOS that runs when the computer is powered
on or otherwise begins execution, a process known as Bootstrapping, or “booting” or “booting
up”. The BIOS (Basic Input Output System) includes boot firmware and power management
firmware. Newer motherboards use Unified Extensible Firmware Interface (UEFI) instead of
BIOS.

 Buses that connect the CPU to various internal components and to expand cards for graphics
and sound.

 The CMOS battery, which powers the memory for date and time in the BIOS chip. This
battery is generally a watch battery.

 The video card (also known as the graphics card), which processes computer graphics. More
powerful graphics cards and store information both temporarily and permanently, and can be
internal or external to a computer, server or any similar computing device. Data storage is a
core function and fundamental component of computers.

Fixed Media
Data is stored by a computer using a variety of media. Hard disk drives are found in virtually all

older computers, due to their high capacity and low cost, but solid-state drives are faster and more
power efficient, although currently more expensive than hard drives in terms of dollar per gigabyte, so
are often found in personal computers built post-2007. Some systems may use a disk array controller
for greater performance or reliability.

Removable Media
To transfer data between computers, a USB flash drive or optical disc may be used. Their

usefulness depends on being readable by other systems; the majority of machines have an optical disk
drive, and virtually all have at least one USB port.

Input and Output Peripherals
Input and output devices are typically housed externally to the main computer chassis. The

following are either standard or very common to many computer systems.

Input Device
Input devices allow the user to enter information into the system, or control its operation. Most

personal computers have a mouse and keyboard, but lap systems typically use a touchpad instead of a
mouse. Other input devices include webcams, microphones, joysticks, and image scanners.
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Output Device
Output devices display information in a human readable form. Such devices could include

printers, speakers, monitors or a Braille embosser.

HARDWARE

Specifications and Data Storage Management

Types of Storage

Main Memory
Generally, the lower a storage is in the hierarchy, the lesser its bandwidth and the greater its

access latency is from the CPU. This traditional division of storage to primary, secondary, tertiary and
off-line storage is also guided by cost per bit.

In contemporary usage, “memory” is usually semiconductor storage read-write random-access
memory, typically DRAM (dynamic RAM) or other forms of fast but temporary storage. “Storage”
consists of storage devices and their media not directly accessible by the, CPU (secondary or tertiary
storage typically hard disk drives, optical disc drives, and other devices slower than RAM but non-
volatile (retaining contents when powered down).

Historically, memory has been called core memory, main memory, real storage or internal
memory. Meanwhile, non-volatile storage devices have been referred to as secondary storage, external
memory or auxiliary/peripheral storage.

Main Memory
Random access

memory 256-1024
MB

Removable media drive
CD-RW, DVD-RW drive

Removable
medium

CD-RW 650 MB

Mass storage device
Hard disk

20-120 GB

Cental processing unit

Logic
unit

Registers

Cache
memory

Memory
bus

Input/output channels

Removable
medium

Tertiary storage

Removable
medium

Removable
media
drive

Robotic
access
system
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Primary Storage
Primary storage (also known as main memory or internal memory), often referred to simply as

memory, is the only one directly accessible to the CPU. The CPU continuously reads instructions
stored there and executes them as required. Any data actively operated on is also stored there in
uniform manner.

Historically, early computers used delay lines, Williams tubes, or rotating magnetic drums as
primary storage. By 1954, those unreliable methods were mostly replaced by magnetic core memory.
Core memory remained dominant until the 1970s, when advances in integrated circuit technology
allowed semiconductor memory to become economically competitive.

This led to modern random-access memory (RAM). It is small-sized, light, but quite expensive at
the same time. (The particular types of RAM used for primary storage are also volatile, i.e., they lose
the information when not powered).

As shown in the diagram, traditionally there are two more sub-layers of the primary storage,
besides main large-capacity RAM:

 Processor registers are located inside the processor. Each register typically holds a word of
data (often 32 or 64 bits). CPU instructions instruct the arithmetic logic unit to perform
various calculations or other operations on this data (or with the help of it). Registers are the
fastest of all forms of computer data storage.

 Processor cache is an intermediate stage between ultra-fast registers and much slower main
memory. It was introduced solely to improve the performance of computers. Most actively
used information in the main memory is just duplicated in the cache memory, which is faster,
but of much lesser capacity. On the other hand, main memory is much slower, but has a much
greater storage capacity than processor registers. Multi-level hierarchical cache setup is also
commonly used—primary cache being smallest, fastest and located inside the processor;
secondary cache being somewhat larger and slower.

As the RAM types used for primary storage are volatile (uninitialized at start up), a computer
containing only such storage would not have a source to read instructions from, in order to start the
computer. Hence, non-volatile primary storage containing a small startup program (BIOS) is used to
bootstrap the computer, that is, to read a larger program from non-main memory is directly or
indirectly connected to the central processing unit via a memory bus. It is actually two buses (not on
the diagram): an address bus and a data bus. The CPU firstly sends a number through an address bus, a

Memory

Primary
(Main memory)

RAM

ROM

External storage
devices.

Secondary
(Auxilliary memory)
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number called memory address, that indicates the desired location of data. Then it reads or writes the
data in the memory cells using the data bus. Additionally, a memory management unit (MMU) is a
small device between CPU and RAM recalculating the actual memory address, for example to provide
an abstraction of virtual memory or other tasks.

Volatile secondary storage to RAM and start to execute it. A non-volatile technology used for
this purpose is called ROM, for read-only memory (the terminology may be somewhat confusing as
most ROM types are also capable of random access).

Many types of “ROM” are not literally read only, as updates to them are possible; however it is
slow and memory must be erased in large portions before it can be re-written. Some embedded
systems run programs directly from ROM (or similar), because such programs are rarely changed.
Standard computers do not store non-rudimentary programs in ROM, and rather, use large capacities
of secondary storage, which is non-volatile as well, and not as costly.

Recently, primary storage and secondary storage in some uses refer to what was historically
called, respectively, secondary storage and tertiary storage.

Secondary Storage

Secondary storage (also known as external memory or
auxiliary storage), differs from primary storage in that it is not
directly accessible by the CPU. The computer usually uses its
input/output channels to access secondary storage and transfers
the desired data using intermediate area in primary storage.
Secondary storage does not lose the data when the device is
powered down—it is non-volatile. Per unit, it is typically also
two orders of magnitude less expensive than primary storage.

Modern computer systems typically have two orders of
magnitude more secondary storage than primary storage and
data are kept for a longer time there.

A Hard Disk Drive with
Protective Cover Remove

In modern computers, hard disk drives are usually used as secondary storage. The time taken to
access a given byte of information stored on a hard disk is typically a few thousandths of a second, or
milliseconds. By contrast, the time taken to access a given byte of information stored in random-
access memory is measured in billionths of a second, or nanoseconds. This illustrates the significant
access-time difference which distinguishes solid-state memory from rotating magnetic storage devices:
hard disks are typically about a million times slower than memory. Rotating optical storage devices,
such as CD and DVD drives, have even longer access times. With disk drives, once the disk read/write
head reaches the proper placement and the data of interest rotates under it, subsequent data on the
track are very fast to access. To reduce the seek time and rotational latency, data are transferred to and
from disks in large contiguous blocks.

When data reside on disk, blocking access to hide latency offers an opportunity to design
efficient external memory algorithms. Sequential or block access on disks is orders of magnitude
faster than random access, and many sophisticated paradigms have been developed to design efficient
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algorithms based upon sequential and block access. Another way to reduce the I/O bottleneck is to use
multiple disks in parallel in order to increase the bandwidth between primary and secondary memory.

Some other examples of secondary storage technologies are flash memory (e.g. USB flash drives
or keys), floppy disks, magnetic tape, paper tape, punched cards, standalone RAM disks, and Iomega
Zip drives.

The secondary storage is often formatted according to a file system format, which provides the
abstraction necessary to organize data into files and directories, providing also additional information
(called metadata) describing the owner of a certain file, the access time, the access permissions, and
other information.

A large tape library, with tape cartridges placed on shelves in the front, and a robotic arm moving
in the back. Visible height of the library is about 180 cm.

Most computer operating systems use the concept of virtual memory, allowing utilization of
more primary storage capacity than is physically available in the system. As the primary memory fills
up, the system moves the least-used chunks (pages) to secondary storage devices (to a swap file or
page file), retrieving them later when they are needed. As more of these retrievals from slower
secondary storage are necessary, the more the overall system performance is degraded.

Tertiary storage or tertiary memory provides a third level of storage. Typically, it involves a
robotic mechanism which will mount (insert) and dismount removable mass storage media into a
storage device according to the system’s demands; this data is often copied to secondary storage before
use. It is primarily used for archiving rarely accessed information since it is much slower than secondary
storage (e.g. 5–60 seconds vs. 1–10 milliseconds). This is primarily useful for extraordinarily large data
stores, accessed without human operators. Typical examples include tape libraries and optical jukeboxes.

Tertiary Storage
When a computer needs to read information from the tertiary storage, it will first consult a

catalog database to determine which tape or disc contains the information. Next, the computer will
instruct a robotic arm to fetch the medium and place it in a drive. When the computer has finished
reading the information, the robotic arm will return the medium to its place in the library.

Tertiary storage is also known as near line storage because it is “near to online”. The formal
distinction between online, near line, and offline storage is:

 Online storage is immediately available for I/O.
 Near line storage is not immediately available, but can be made online quickly without human

intervention.
 Offline storage is not immediately available, and requires some human intervention to

become online.
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For example, always-on spinning hard disk drives are online storage, while spinning drives that
spin down automatically, such as in massive arrays of idle disks (MAID), are near line storage.
Removable media such as tape cartridges that can be automatically loaded, as in tape libraries, are near
line storage, while tape cartridges that must be manually loaded are offline storage.

Off-line Storage
Off-line storage is a computer data storage on a medium or a device that is not under the control

of a processing unit. The medium is recorded, usually in a secondary or tertiary storage device, and
then physically removed or disconnected. It must be inserted or connected by a human operator before
a computer can access it again. Unlike tertiary storage, it cannot be accessed without human
interaction.

Off-line storage is used to transfer information, since the detached medium can be easily
physically transported. Additionally, in case a disaster, for example a fire, destroys the original data, a
medium in a remote location will probably be unaffected, enabling disaster recovery. Off-line storage
increases general information security, since it is physically inaccessible from a computer, and data
confidentiality or integrity cannot be affected by computer-based attack techniques. Also, if the
information stored for archival purposes is rarely accessed, off-line storage is less expensive than
tertiary storage.

In modern personal computers, most secondary and tertiary storage media are also used for off-
line storage. Optical discs and flash memory devices are most popular, and to much lesser extent
removable hard disk drives. In enterprise uses, magnetic tape is predominant. Older examples are
floppy disks, zip disks, or punched cards.
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Characteristics of Storage

Storage technologies at all levels of the storage hierarchy can be
differentiated by evaluating certain core characteristics as well as measuring
characteristics specific to a particular implementation. These core
characteristics are volatility, mutability, accessibility, and addressability. For
any particular implementation of any storage technology, the characteristics
worth measuring are capacity and performance.

A 1GB DDR RAM
Module

Volatility
Non-volatile memory retains the stored information even if not constantly supplied with electric

power. It is suitable for long-term storage of information. Volatile memory requires constant power to
maintain the stored information. The fastest memory technologies are volatile ones, although that is
not a universal rule. Since the primary storage is required to be very fast, it predominantly uses
volatile memory.

Dynamic random-access memory is a form of volatile memory that also requires the stored
information to be periodically reread and rewritten, or refreshed, otherwise it would vanish. Static
random-access memory is a form of volatile memory similar to DRAM with the exception that it never
needs to be refreshed as long as power is applied; it loses its content when the power supply is lost.

An uninterruptible power supply (UPS) can be used to give a computer a brief window of time to
move information from primary volatile storage into non-volatile storage before the batteries are
exhausted. Some systems, for example EMC Symmetric, have integrated batteries that maintain
volatile storage for several minutes.

Mutability

Read/Write Storage or Mutable Storage
Allows information to be overwritten at any time. A computer without some amount of read/write

storage for primary storage purposes would be useless for many tasks. Modern computers typically
use read/write storage also for secondary storage.

Read Only Storage
Retains the information stored at the time of manufacture, and write once storage (Write Once

Read Many) allows the information to be written only once at some point after manufacture. These are
called immutable storage. Immutable storage is used for tertiary and off-line storage. Examples
include CD-ROM and CD-R.
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Slow Write, Fast Read Storage
Read/write storage which allows information to be overwritten multiple times, but with the write

operation being much slower than the read operation. Examples include CD-RW and swayne memory.

Accessibility

Random Access
Any location in storage can be accessed at any moment in approximately the same amount of

time. Such characteristic is well suited for primary and secondary storage. Most semiconductor
memories and disk drives provide random access.

Sequential Access
The accessing of pieces of information will be in a serial order, one after the other; therefore the

time to access a particular piece of information depends upon which piece of information was last
accessed. Such characteristic is typical of off-line storage.

SOFTWARE

The diagram alongside shows the interaction of user with
application software on a typical desktop computer. The application
software layer interfaces with the operating system, which in turn
communicates with the hardware. The arrows indicate information flow.

Computer software, or simply software, is a part of a computer
system that consists of data or computer instructions, in contrast to the
physical hardware from which the system is built. In computer science and
software engineering, computer software is all information processed by
computer systems, programs and data. Computer software includes
computer programs, libraries and related non-executable data, such as
online documentation or digital media. Computer hardware and software
require each other and neither can be realistically used on its own.

At the lowest level, executable code consists of machine language instructions specific to an
individual processor—typically a central processing unit (CPU). A machine language consists of
groups of binary values signifying processor instructions that change the state of the computer from its
preceding state. For example, an instruction may change the value stored in a particular storage
location in the computer—an effect that is not directly observable to the user. An instruction may also
(indirectly) cause something to appear on a display of the computer system—a state change which should
be visible to the user. The processor carries out the instructions in the order they are provided, unless it is
instructed to “jump” to a different instruction, or is interrupted (by now multi-core processors are
dominant, where each core can run instructions in order; then, however, each application software runs
only on one core by default, but some software has been made to run on many).

The majority of software is written in high-level programming languages that are easier and more
efficient for programmers to use because they are closer than machine languages to natural languages.
High-level languages are translated into machine language using a compiler or an interpreter or a

User

Application Software

Operating System

Hardware
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combination of the two. Software may also be written in a low-level assembly language, which has
strong correspondence to the computer’s machine language instructions and is translated into machine
language using an assembler.

Types of Software
Based on the goal, computer software can be divided into:

 Application software: Is software that uses the computer system to perform special functions
or provide entertainment functions beyond the basic operation of the computer itself. There
are many different types of application software, because of the range of tasks that can be
performed with a modern computer.

 System software: a is software that directly operates the computer hardware, to provide basic
functionality needed by users and other softwares, and to provide a platform for running
application software. System software includes:

 Operating systems which are essential collections of software that manage resources and
provides common services for other software that runs “on top” of them. Supervisory
programs, boot loaders, shells and window systems are core parts of operating systems.
In practice, an operating system comes bundled with additional software (including
application software) so that a user can potentially do some work with a computer that
only has one operating system.

 Device drivers which operate or control a particular type of device that is attached to a
computer. Each device needs at least one corresponding device driver; because a
computer typically has minimum at least one input device and at least one output device,
a computer typically needs more than one device driver.

 Utilities which are computer programs designed to assist users in the maintenance and
care of their computers.

Architecture
Users often see things differently from programmers. People who use modern general purpose

computers (as opposed to embedded systems, analog computers and supercomputers) usually see three
layers of software performing a variety of tasks: platform, application, and user software.

 Platform software: The Platform includes the firmware, device drivers, an operating system,
and typically a graphical user interface which, in total, allow a user to interact with the
computer and its peripherals (associated equipment). Platform software often comes bundled
with the computer. On a PC one will usually have the ability to change the platform software.

 Application software: Application software or Applications are what most people think of
when they think of software. Typical examples include office suites and video games.

Software

Application System
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Application software is often purchased separately from computer hardware. Sometimes
applications are bundled with the computer, but that does not change the fact that they run as
independent applications. Applications are usually independent programs from the operating
system, though they are often tailored for specific platforms. Most users think of compilers,
databases, and other “system software” as applications.

 User-written software: End-user development tailors systems to meet users’ specific needs.
User software include spreadsheet templates and word processor templates. Even email filters
are a kind of user software. Users create this software themselves and often overlook how
important it is. Depending on how competently the user-written software has been integrated
into default application packages, many users may not be aware of the distinction between the
original packages, and what has been added by co-workers.

NETWORKING: INTRODUCTION AND TYPES OF NETWORK
TOPOLOGIES

Data Communication Networking Components
A data communications system has five components

Five Components of Data Communication

1. Message: The message is the information (data) to be communicated. It can consist of text,
numbers, pictures, sound, or video—or any combination of these.

2. Sender: The sender is the device that sends the data message. It can be a computer,
workstation, telephone handset, video camera, and so on.

3. Receiver: The receiver is the device that receives the message. It can be a computer,
workstation, telephone handset, television, and so on.

4. Medium: The transmission medium is the physical path by which a message travels from
sender to receiver It could he a twisted-pair wire, coaxial cable, fiber optic cable, or radio
waves (terrestrial or satellite microwave).

5. Protocol: A protocol is a set of rules that governs data communications. It represents an
agreement between the communicating devices. Without a protocol, two devices may be
connected but not communicating, just as a person speaking French cannot be understood by
a person who speaks only Japanese.

Protocol

Sender
Medium

Receiver

Protocol

Step1:
Step 2:
Step 3:
...........
...........

Step1:
Step 2:
Step 3:
...........
...........

Message
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Network Topologies (Structure)
Network topology is the arrangement of the various elements (links, nodes, etc.) of a computer

network. Essentially, it is the topological structure of a network and may be depicted physically or
logically. Physical topology is the placement of the various components of a network, including device
location and cable installation, while logical topology illustrates how data flows within a network,
regardless of its physical design. Distances between nodes, physical interconnections, transmission
rates, or signal types may differ between two networks, yet their topologies may be identical.

Different Types of Network Topologies

Star Topology
1. In a star topology, each device has a dedicated point-to-point link only to a central

controller, usually called a hub.
2. The devices are not directly linked to one another.
3. Unlike a mesh topology, a star topology docs not allow direct traffic between devices.
4. The controller acts as an exchange: If one device wants to send data to another, it sends the

data to the controller, which then relays the data to the other connected device
5. In a star, each device needs only one link and one I/O port to connect it to any number of

others.

Advantages
1. A star topology is less expensive than a mesh topology: In a star, each device needs only

one link and one I/O port to connect it to any number of others.

Ring Mesh Star Fully Connected

Line Tree Bus

Hub
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2. It easy to install and reconfigure: Far less cabling needs to be housed, and additions, moves,
and deletions involve only one connection: between that device and the hub.

3. Robustness: If one link fails, only that link is affected. All other links remain active.
4. Easy fault identification and fault isolation: As long as the hub is working, it can be used to

monitor link problems and bypass defective links.
5. Star requires far less cable than a mesh: each node must he linked to a central hub.

Disadvantage
1. As long as hub is working it can be used to monitor link problem and bypass defective link.

Application
1. Organization of 30 to 50 can go for star topology

Bus Topology
1. A bus topology, on the other hand, is multipoint.
2. One long cable acts as a backbone to link all the devices in a network .
3. Nodes are connected to the bus cable by drop lines and taps.
4. A drop line is a connection running between the device and the main cable.
5. A tap is a connector that either splices into the main cable or punctures the sheathing of a

cable to create a contact with the metallic core.
6. As a signal travels along the backbone, some of its energy is transformed into heat. Therefore,

it becomes weaker and weaker as it has to travel further and further.

Advantages
1. A bus Topology includes ease of installation
2. Backbone cable can be laid along the most efficient path, then connected to the nodes by drop

lines of various lengths
3. In this way, a bus uses less cabling than mesh or star topologies
4. Only the backbone cable stretches through the entire facility. Each drop line has to reach only

as far as the nearest point on the backbone.

Disadvantages
1. Difficult reconnection and fault isolation
2. It is usually designed to be optimal efficient at installation. it can therefore be difficult to

add new topology

Drop
line

Drop
line

Drop
line

Drop
line

Cable end
TapTapTapTap

Cable end
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3. Signalreflection at the taps can cause degradation in quality. This degradation can be
controlled by limiting the number and spacing of devices connected to a given length of a
cable.

4. Adding new devices may therefore require modification or replacement of the backbone.
5. A faults or breaks in bus cable stops all transmission even between devices on the same side

of the problem the damaged area reflects signal back in a direction of origin, creating noise in
both direction.

Ring Topology
1. In a ring topology, each device has 3 dedicated point-to-point connections only with the two

devices on either side of it.

2. A signal is passed along the ring in one direction from device to device, until it reaches its
destination.

3. Each device in the ring incorporates a repeater. When a device receives a signal intended for
another device, its repeater regenerates the bits and passes them along.

Advantages
1. It easy to install and reconfigure.
2. Each device is linked only to its immediate neighbours (either physically or logically). To add

or delete a device requires changing only two connections.
3. Fault isolation is simplified.
4. Generally in a ring, a signal is circulating at all times. If one device does not receive a signal

within a specified period, it can issue an alarm. The alarm alerts the network operator to the
problem and its location.

Disadvantages
1. Unidirectional traffic: A break in the ring (such as a disabled station) can disable the entire

network. This weakness can be solved by using a dual ring or a switch capable of closing off
the break.

2. The main constraints are media and traffic consideration.

Application
 5-6 computers linked and least preferred.
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QUESTIONS

I. Fill in the Blanks
1. The __________ computers used vacuum tubes for circuitry as a systems.
2. __________ were used in the third generation as a main system of computers.
3. __________ is used in the fifth generation as a main system of computers.
4. In __________ computers the integrated circuit or chip is introduced first time.
5. The first computers were designed by __________.
6. __________ is branch of computer science concerned with making computers behave like

humans.
7. __________ refers to the brain of computers.
8. __________, which stores the code and data that are being actively accessed by the CPU.
9. The CMOS battery, which powers the memory for date and time in the __________.
10. __________ often referred to simply as memory, is the only one directly accessible to the

CPU.
Ans.: 1. First Generation, 2. Transistors, 3. Artificial Intelligence, 4. Micro-processor, 5. Charles

Babbage, 6. Artificial Intelligence, 7. CPU, 8. Random-Access Memory (RAM), 9. BIOS chip
10. Primary Storage

II. Multiple Choice Options
1. RAM stands for __________.
(a) Random origin Memory (b) Random only Memory
(c) Read only Memory (d) Random Access Memory

2. BIOS stands for __________.
(a) Basic Input Output System (b) Binary Input Output System
(c) Basic Input Off system (d) all the above

3. The instructions that tells a computer how to carry out the processing tasks are referred to as
computer __________.
(a) programs (b) processors
(c) input devices (d) memory modules

4. An area of computer that temporarily holds data waiting to be processed is __________.
(a) CPU (b) Memory
(c) Storage (d) File

5. __________ computer software designed to operate the computer hardware and to provide
platform for running application software.
(a) Application Software (b) System Software
(c) Software (d) Operating system



INFORMATION TECHNOLOGY IN ACCOUNTANCY – I22

6. __________ computer is a medium sized computer.
(a) Micro (b) Mainframe
(c) Super (d) Mini

Ans.: 1 – (d), 2 – (a), 3 – (a), 4 – (b), 5 – (b), 6 – (d)

III. State Whether the Following Statement is True or False
1. Mainframe computers are of largest size.
2. PARAM is an example of Super computers.
3. The CPU and memory are located on the motherboard.

Ans.: 1. False, 2. True, 3. True

IV. Questions
1. Write a short note on History of Computers.
2. Specify different generations of computers.
3. Define Parts of computers with neat diagram.
4. Explain hardware and data storage management.
5. Explain memory and types of memory.
6. Explain software and types of software.
7. Explain Data communication network model.
8. Explain different network topologies.
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