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—, ., Introduction to Computer System

1.1 Computer System

1.1.1 Introducrion

The word computer comes from the work “compute™ which means to calculate. So a computer
is normally considered to a calculating device that can perform arithmetic operations at enormous
speed)

In fact. the original objective for inventing the computer was to create a fast calculating
machine. But more than 80% of the work done by computer today is of non-mathematical or
non-numerical nature. Hence, to define a computer merely as calculating device is to ignore over
80% of its work.

More accurately. a computer may be defined as a device that operates upon information or
data. Data can be anything like bio-data of various applicants when the computer is used for
recruiting personnel. or the marks obtained by various students in various subjects when the -
computer is used to prepare results, or the details (name, age, sex, etc.) of various passengers
when the computer is employed for making airline or railway reservations, or numbers of different
types in case of application of computers for scientific research problems, etc.

Thus. data comes in various shape and sizes depending upon the type of computer application.
A computer can store, process, and retrieve data as and when desired. The fact that computer
process data is so fundamental that many people have started calling it a data processor.

The name data processor is more inclusive because modern computers not only compute in
the usual sense but also perform other functions with the data that flow to and from them. For
example, data processors may gather data from various incoming sources, merge (process of
mixing or putting together) them all, sort (process of arranging in some sequence - ascending or
descending) them in the desired order and finally print them in the desired format. None of these
operations involve the arithmetic operations normally associated with a computing device but the
term computer is ofien applied anyway.

1.2 Compurer Histony & Anrchirecrure developmenr

Computers have gone through 2 major stages of development :-

|
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Mechanical 1 Electronie




) CoMPUTER OHtMNI:ﬁn]uN

Earlier to 1945, computer were made with mechanical & electromechanical parts. The carl;
mechanical computer can be traced back to 600 BC in the form ::-I' the abacus used in Ching,
The abacus is manually operated to perform decimal arithmetic with carry propagation digjy by
digit.

This is an earliest device that qualifies as a digital computer “ABACUS” also known 4
“SOROBAN". This device permits the user to represent number by the position of beads op
rack. Simple addition and subtraction can be carried out rapidly and efficiently Py positioning gh,
beads appropriately. Although, the abacus was invented around 600 B.C., it is interesting 1o noe
that it is still used in the Far East and its user can calculate at amazing speeds.
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Fig. 1 : A thirteenth Century Abacus.
‘The first mechanical adding machine was invented by Blaise Pascal in 1642, Later, in th
1671 Baron Gottfried Wilhelm von Leibniz of Germany invented the first calculator for ml.llﬁplﬁ:r
Keyboard machwlms m"!ginalod in the United State around 1880 and are extensively used e.ven'
lodfiy. Around LllIIS period only, Herman Hollerith come up with the concept of punched cards
which are extensively used as input media in modern digital computers.
NOTE :- Charles Babbage. a 19" century professor at Cambridge University, i i
to be the father of modem digital uumputers., . i
: Blaise Pascal built a mechanical adder/subtrac
adlffutlme engine in England for polynom
mechanical computer in Germany in 1941.
decimal computer, which was built as 1
Aiken's machines were designed for
Obviously, the fact that computing and communicati i i i i
viuls Rl omgeaty g nication were carried out with moving mechanical

: & speed and reliability of mechanical computers, Modern computers
were marked by the introduction of electronic components. The movF;:; parts in mc:cmhanicﬂl
m:g replaced II;y high-mability electrons in electranic computers. Information transmission
ooy gears or leavers were replaced by electric signals travelling almost at the speed
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inl evaluation in 1827. Konrad Zuse built the first binary
Howard Aiken proposed the very first electromechanical
he Harvard Mark I by IBM in 1944. Both Zuse's and
general-purpose computations.
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1.2.1 Descriprion of Some Eanly Compurens ‘

tor in France in 1642. Charles Babbage designed |

THE MARK-I COMPUTER (1937-44)
THE ATANASOFF-BERRY COMPUTER (1939-42)
THE ENIAC (1943-46) ’
THE EDVAC (1946-52)
THE EDSAC (1947-49)
THE MANCHESTER MARK (1948)
THE UNIVAC (1951)
1.2.1.1 THE MARK-I Computer (1937-44) :- It is also known as Automatic sequence
controlled, calculator, this was the first fully automatic calculating machine designed by Howard
A. Aiken of Haward University in collaboration with IBM International Bussiness Machines)
corporation. [ts design was based on the techniques already developed for punched card machinery.
It was basically an electro-mechanical device since both mechanical and electronic components
were used in its design. Although its operation were not controlled electronically, Aiken's machine
is often classified as computer because its instructions, which were entered by means of punched
paper tape, could be altered. N

Although this machine proved to be extremely reliable, it was very complex in design and huge
in size. It used over 3000 electrically actuated switches to control its operations and was
approximately 50 feet long and & feet high. 1t was capable of performing five basic arithmetic
operations : additions substraction, multiplication, division and table reference. A number as big as
23 decimal digits could be used in this machine. It took approximately 0.3 second to add two
numbers and 4.5 seconds for multiplications of two number. Hence, the machine was very slow
as compared 1o todays computers.

1.2.1.2 THE ATANASOFF-BERRY COMPUTER (1939-42) :- This electronic machine
was developed by Dr. John Atanasoff to solve certain mathematical equation. It was called the
Atanasoff-Berry Computer, or ABC, afier its inventor's name and his assistant, Cliffore Berry.
1t used 45 vacuoum tubes for internal logic and capacitors for storage.

1.2.1.3 THE ENIAC (1943-46) :- The clectronic Numerical integrator and calculator
(ENIAC) was the first a electronic computer, It was constructed at the Moore School of Engineering
of the University of Pennsylvania, U.S.A. by a design team led by Professors J. Presper Eckert
and John Mauchly.

ENIAC was developed as a result of military need. [t took up the wall space in a 20 * 40
square feet room and used 18,000 vacuum tubes. The addition of two numbers was achieved in
200 microseconds, and multiplication in 2000 microseconds.

Although, much faster in speed as compared to Mark | computer, ENIAC had two major
shortcomings : it could store and manipulate only a very limited amount of information, and its
programs were wired on boards. These limitations made it difficult to detect emrors and lo change
the programs. Hence its use was limited. However, whatever be the shorteomings of ENIAC, it

ted an i ive feat of electronic engineering and was used for many years to solve
represented an impressive of & i eng z
ballistic problems.
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1.2.1.4 THE EDVAC (1946-52) :- The gpcn‘llit‘m of ENiACIWN;:TiBE:‘]{s:ImC;fDM
the wiring board. This problem was laier overcome :{h;:: :1:: stcoo.:cd Smgmn concept is 2
developed by Dr. John Von Neumann. The basic idea he memory of the computer for gy,

g 3 in
a sequence of instructions as well as data can be silored in :
p;?osc of automatically directing the flow of operations. The stored program feature considergh

i igi ters and because of this feature we g
influenced the development of modem digital c::;ﬂ ::g m e ot D

refer to modern digital computers as stored prog
B R G 0 e o s o
of the credit for introducing A n

m;l:ﬁ;:nihz% system that uses enly two 33115 -0 & 1 to represent all characters) insteq
of the decimal numbers or human readable words. o

1215 THE EDSAC (1947-49) : Almost simultancously with hDV»ﬁCCofT;J;SA,, the
Britishers developed the Electronic Delay Storage Automatic _m_alcuralm' ( _EDBA ). mm?hjm
executed its first program in May 1949. In this machine, addition aperations was accomplisheg
in 1500 microseconds, and multiplication operation in 4000 muclruseco_nd& The mafhlne W
developed by a groups of scientists headed by professor Maurice Wilkes at the Cambridg,
University.

1.2.1.6 THE MANCHESTER MARK-I (1948) :- This computer was a small “P“'"“l-‘maj
machine based on the stored program concept. It was designed at Mam:hcs!e:r_ University by 4
group of scientists headed by Professor M.H.A. Newman. Its storage capacity was only 32
words, each of 31 binary digits. This was too limited to store data and instructions. Hence, the
Manchester Mark 1 was hardly of any practical use.

1.2.1.7 THE UNIVAC-I (1951) :- The Universal Automatic Computer (UNIVAC) was the
first digital computer which was not “one of the kind”. Many UNIVAC machine were produced,
the first of which was installed in the Census Bureau in 1951 and was used continuously for 10
years. The first business use of a computer, a UNIVAC-1, was by General Electric Corporation
in 1954,

Note :- In 1952, IBM (Intemational Business Machines) corporation introduced the 701
commercial computer. In 1953, IBM produced IBM-650 and sold over 1000 of these computers,

1.2.2 Compurer Generation

“Generation” in computer talk is a step in technology. It provides a framework for the growth
of the computer industry. Originally, the term *generation’ was used to distinguish between varying
hardware technologies. But nowadays, it has been extended to included both the hardware and
the software which together make up an entire computer system.

Over the past five dmdes('c_lzclronlc computers have gone through five generations of
developmenl) Table 1.1 provideS™ summary of the five gencrations of electronic complter
development. Each of the first three generations lasted about 10 years. The fourth generation
covered a time span of 15 years. We have just entered the fifth generation with the use of
processors and memory devices with more than 1 million transistors on a signal silicon chip:)

The division of generations is marked primarily by sharp changes in hardware and software
technologies. The enteries in‘Table 1.1 indicate the new hardware and software features introduced

Generation | Technology and Software and Repnsentnliv'e
Architecture Applications Systems
First Vacuum tubes and relay Machine/assembly languages. | ENIAC,
(1945-54) | memories, CPU driven by | single user, no subroutine Princeton IAS,
PC and accumulator, linkage, programmed /0 IBM 701,
fixed-point arithmetic. using CPU.
| Second Discrete transistors and HLL used with compilers, IBM 7090,
(1955-64) | core memories, floating- subroutine libraries, batch CDC 1604,
point arithmetic, /0 processing monitor. Univae LARC.
processors, multiplexed
memory access.
Third Integrated circuits (SS1/- Multiprogramming and time- |- IBM 360/370,
(1965-74) MSI), microprogramming, sharing OS, multiuser CDC 6600,
pipelining, cache, and applications. TI-ASC,
lookahead processors. PDP-8.
Fourth LSI/VLSI and semicondu- | Multiprocessor OS5, languages, | VAX 9000,
(1975-90) | ctor memory, multiproce- | compilers, and environments | Cray X-MPF,
ssors, vector supercompu- | for parallel processing. IBM 3090,
ters, multicomputers. BBN TC2000
Fifth ULSI/VHSIC processors, | Massively parallel processing, | Fujitsu VPP 500,
(1991- memory, and switches, grand challenge applications, | Cray/MPP,
present) high-density packaging heterogeneous processing. TMC/CM-5,
i scalable architectures. Intel Paragon.
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with ca::h generation. Most features introduced in earlier generations have been passed to later
generations. In-other words, the latest generation computers have inherited all the nice features
and eliminated all the bad ones found in previous generations.

Table 1.1 Generations of Electronic Computers

1.2.2.1 The first Generation
From the architectural and software points of view, first generation computers were built with
a signal cenral processing unit (CPU) with performed serial fixed-point arithmetic using a
counter, branch instruetions, and-af accumulator) The CPU must be involved in all
memory access and input/output (L/O) operations. Machine or bly 1 were used
Representative systems included the ENIAC (electronic Numerical Integrator and Caleulator)
built at the Moore School of the University of Pennsylvania in 1950; the IAS (Institute for
Advanced Studies) computer based-on a design proposed by John von Neumann. Arthur Burks,
and Herman Goldstine at Princeton in 1946; and the IBM 701, the first electronic stored-program
commercial computer built by IMB in 1953] Subroutine linkage was not implemented in early
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Advantages
1. Vacuum tubes were the only electronic components available
during those days.
2. Vacuum tube technology made possible the advent of electronic
digital computers,
3. These computers were the fastest calculating device of their
time. They could perform computations in milliseconds.
Disadvantages
1. Too bulky in size.
2. Unreliable
3. Thousands of vacuum tubes that were used emitted large
amount of heat and bumt out frequently.
. Air conditioning required %
Prone to frequent hardware failures
Constant maintenance required.
Monportable
Manual assembly of individual components into functioning unit required,
Commercial production was difficult and costly
10. Limited commercial use.

Note :- Invention of vacuum tube (which was a fragile glass device, could control and amplify
electronic signals.

1.2.2.2 The Second Generation [1955-64)

The transistor, a smaller and more reliable successor to the vacuum tube, was invented in
1947, However, computers that used transistors were not produced in quantity until over a decade
later. The second generation emerged with transistors being the brain of the cumplfl_-.I.L

‘With both the first and second generation computers, the basic '
component was a discrete or separate entity, The many thousands of
||3d|vgdual components had 1o be assembled by hand into functioning
circuits\The manual assembly of individual components and the cost
of labour involved at this assembly stage made the commercial
production of these computers difficult and costly.y

ndex registers, floating-point arithmetic, multiplexed memory, and
UQ processors were introduced with second-generation computers.

High level languages (HLLs), such as Fortran, Algol, and Cobol, were

1mrodu|md along \Ei;h compilers, subroutine libraries, and batch

processing monitor, Register transfer language was devel Trvin, "

Reed (1957) for systmatic design of Qi computers . . T 3¢ A transistor

Representative systems include the IBM 7030 (the Stretch computer) featuring instruction

lookshead and error correcting memaries built in 1962, the univac LARC built in 1950 and CC
built in I%O,-_B
Advantages :-

1. Similar in size as compared to first generation computers.

Fig. 2 : A vacuum Tube

I
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2, More reliable,

3, Less heat generated.

4. These computer were able to reduce computational times from milliseconds to microseconds.
5. Less prone to hardware failures.

6. Wider commercial use.

1. Air-conditioning required

2. Frequent maintenance required

3, Manual assembly of individual components into a functioning unit was required

4. Commercial produetion was difficult and costly.
1.2.2.3 The Third Generation (1965-T4)

LAdvmcc in electronic technology continued and the advent
of “microelectronic™ techniology made it possible to integrate large
number of circuit elements into very small (less than 5 mm square)
surface of silicon known as “chips”, This new technology was
called “integrated circuits” (1Cs). The third generation was based
on IC technology and the computer that were designed with the
use of integrated circuits were called third generation computers.

The third generation was represented by the [BM/360-370
Series, the CDC 6600/7600 Series, Taxes Instruments ASC
(Advanced Scientific Computer), and Digital Equipment’s PDP-
8 Series from the mid-1960s 1o the mid Ig?Qg.,Jm

Microprogrammed control became popular with this generation. Pipelining and cache memory
were introduced to close up the speed gap between the CPU and main memory. The idea of
multiprograming was implemented to interleave CPU and DO activities across multiple user
programs. This led to the development of time-sharing operating systems (0S) using virtual
memory with greater sharing or multiplexing of resources.

Advantages

Smaller in size as compared to previous generation computers.

Even more reliable than second generation computers.

Even lower heat generated than second generation computers.

The computers were able to reduce computational times from microseconds to nenoseconds.
Maintenance-cost is low because hardware failures are rare.

Easily portable.

Totally general purpose. Widely used for various commercial applications all over the
word.

§. Less power requirement than previous generation computers.
9. Manual assembly of individual components into a ing unit not
labour and cost involved at assembly stage reduced drastically.

10. Commercial production was easier and cheaper.

Fig. 4 :An IC chip

- LI

quired. So human
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Disadvantages .
1. Air conditions required in many Cases: facture of IC chips.
2. Highly spohisticated technology required for mant!
1.2.2.4 The Fourth Generation 119?5-9‘3: .
Initially the integrated circuits contained cmlt;\;1 a“b;cout en
was named small scale integration (SSI) Later MM R

15 on a single chip. This ¢
ICs, it became possible to integrate Upto a:'e?ﬂlion (MSI). Then came the era of larg,

to be known 25 medium scale int ts ONto a signy
%ti'm‘l (LST) when ti was possible to integrate OVer 3&?@%: b od?‘nﬂ o
Effort is still on for further miniaturization and it is o e integration (VLSI). M!
will be integrate on a single chip kn‘f‘m_m“;:y 1611'18; now, has LSI chips as its brain, fy ;;
A fourth generation computer, which is we mall’but o in Itiggy
technology which has led to the development of very i wpmmﬁ!ailable ::t:z%

Tt was the start of a social revolution. A whole compuler Circt i ing,
chip, the size of a postage stamp. Ovemight computer became Wmhzdw;ﬂemh::'w becoy
inexpensive to make and suddenly it became possible for any Ty 0 oy,

Parallel computers in various architectures appeared in the fourth generation of
using shared or distibuted memory or optional vector hardware. Multprocessing O, g
languages, and compilers were developed for parallelism. Software tools and Erl\'lmrimc“hw
created for parallel processing or distributed computing. 3
Represeniative system include the VAX 9000, Cray X-MP, [BM/3090 VF, BBN Te.gy
etc. During these 15 years (1975-1990), the technology of parallel processing gradually becyy,
mature and entered the production mainstream.
Adwvantages
Smallest in size because of high component density.
Very reliable
Heat generated is negligible
No air conditioning required in most cases.
Much fmcr_ﬁj computation than previous generations.
Har_dware failure is negligible and hence minimal maintenance is required.
Easily portable because of their small size.
Totally general purpose.
. Minimal labour and cost involved at assemb
y ;
10. Cheapest among all generations, e
Disadvantage

I Highly sophisticated technology required for
1.2.2.5 The Fifth Generation (1991-Pre

pwenty components. This
in technology for map

bl S

the manufacture of 18] chips.

Fifth-generation computers have j i
Just begun 1 2
_fwaﬂe.f precessing (MPP), Scalable igm n:;hlol -1ese machines emphasize massivel
MMP system using VLS| erent architectures are being adopled

I silicon, GaAs technologies, high-density packaging, and opticsl
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technologies.

Fifth-gencration computers are targeted to achieve Teraflops (10" floating-point operations
per second) performance by the mid-1990s, Heterogeneous processing is emerging to solve
large-scale problems using a network of heterogeneous computers with shared virtual memories.
The fifth-generation MPF system are represented by several recently announced projects at
Fujitsu (VPP500), Cray Research (MPP), Thinking Machines Corposration (the CM-5), and intel
Supercomputer System (the Paragon).

" Scientists are now at work on the firth generation computers, - a promise, but not yet a reality.
They aim to bring us machines with genuine 1.0)., the ability to reason logically, and with real
knowledge of the world. Thus, unlike the last four generations which nawrally followed its
predecessor, the fifth generation will be totally different, totally novel, totally new.

In structure it will be parallel (the present ones are serial) and will be able to do multiple tasks
simultaneously. In functions, it will not be algorithmic (step by step, with one step at a time). In
nature, it will not do just data processing (number crunching) but knowledge processing. In
inference, it will not be merely deductive, but also inductive. In application, it will behave like an
expert. In programing, it will interact with humans in ordinary language (unlike BASIC, COBOL.
FORTRAN, ete. which present computers need). And in architecture, it will have KIPS (Knowledge
Information Processing System) rather than the present DIPS/LIPS (Data/Logic Information
Processing System).

“The odds of coming out with a fifth generation computer are heaviest for Japan. They have
already started work in this direction few years back. Japan has chosen the PROLOG (Programming
in Logic) language as its operating software and plans to have the final machine talk with human
beings, see and deliver pictures and hear the normal, natural language.

1.2.3 Block Diagram of Computer

Computer is an automatic device which converts raw input data into useful information and
presenting it to a user.

Input

u Output
Unit

Unit

[ —— Control
Unit
Arithmatic
logic unit

Fig. 5 : Control Processing Unit




10 CoMpUTER ORGANIZATION
B

The computer systems performs the following five basic aperafians: = »
1. Inputting :- Process of entering data and instroductions mtlo a comp_-ulli‘:r S:r-‘-lull: i
2. Storing :- Saving data and instruction to make them readily available for initial or additiona)
processing as and when required.
3. Processing :- Performing arithmatic operation or logical operation on data to convert
them into useful information, ;
4. Outputting :- Process of producing useful information or results for a user,
5. Controlling :- Directing the manner and sequence in which the above operalions are
performed.
These five units correspond to the five basic operations performed by all computer systems.
1. Input Unit :- The input unit links the extemal environment with computer using the input
interfaces. The functions of input unit.
{a) It aceepts instruction and data from outside world.
(b) It converts these instrictions and data in computer acceptable form,
(¢} Tr supplies the converted instructions and data to computer system for further processing.
2. Qutput Unit :- It is a reverse of input unit. It supplies information obtained from data
processing to outside world. Hence it links a computer with its external environment using
output interfaces. The functions of output unit.
(a) It accepts the results produced by a computer.
(b) It converts these coded resultrs into human acceptable form.
It supplics the converted results to outside work.
3. Storage Unit : This unit stores the data and instructions entered into a computer,
intermediate results for ongoing processing and result for output.
There are two types of storage unil.
(a) Primary storage :-
(i) It is known as “Main memory™.
(ii) Tt can hold the information only while computer system is on (volatile memory).
(iii) It has limited storage capacity because it is expensive.
(iv) It is made up of semiconductor devices.
{b) Secondary storage :-
(i) It is known as “auxiliary storage".
(ii) It is used to take care of the limitations of primary storage.
(iti) It can hold the program instructions, data and information when computer system
is off or reset.
(iv) It has unlimited storage capacity because it is much cheaper than primary
slorage,
() It holds the program instructions, data and information of those jobs on which

computer system  is currently not working but needs to h 55l
i 2 0 hold them for processing

InrropUcTIoN T0 COMPUTER SYSTEM 'l 'I

4.

Arithmetic logic Unit (ALU) :- ALU is the place where actual execution of instructions
take place during processing operations. ALU are designed to perform the arithmetic
operations. Data and instruction, stored in primary storage before processing are transferred
as and when needed to the ALU. where processing takes place. Intermediate results
generated in the ALU are temporarily transferred back to primary storage until needed
later.

Control Unit :- It acts as a central nervous system for other components of a computers
system. It manages and coordinates the entire computer system. It tells the input that it
is time for it to feed data to storage unit. It tells/instruct ALU that what should be done
with the data once they are received. it obtains instructions from the program stored in
main memory, interprets the instructions and positive signals causing other units of the
system to execule them.

. Central Processing Unit :- Control Unit (CU) and arithmatic logic unit (ALU) of a

computer are together known as the central processing unit (CPU). The CPU is the brain
of a computer system. All the major calculations and comparisons take place inside the
CPU and CPU is responsible for activating and controlling the operations of other units
of the computer systems.

1.2.4 Characteristic of Computer

3

4.

Automatic :- Compulers are automatic machines because once started on a job, they
carry out the job until it is furnished. We need to finstruct a computer using coded
instructions and it works on a problem without any human interventions.

Speed :- A computer is a very fast device. It can perform in a few seconds, the amount
of work that a human being can do in a entire year. While-talking about the speed of a
computer we do not talk term of second or even milliseconds (10-%) but in terms of
microsecond (10°5), nanosecond (10-%) and even picosecond (10712),

Accuracy :- Accuracy of computer is consistently high and the degree of its accuracy
depends upon its design. A computer performs every calculation with the same speed.
Diligence :- A computer is free from monotony tiredness and lack of concentration. It
can continuously work for hours without creating any error and without grumbling. If then
million calculations have to be performed, a computer will perform the last one with
exactly the same accuracy and sped as the first one.

Versatility :- Versatility is one of the most wonderful things about a computer. One
moment it is preparing results of an examination, next moment it is busy processing
electricity bills of in between it may be helping one office secretary to trace an important
letter is seconds.

Power of Remembering :- A computer can store and call any amount of information
because of its secondary storage capability. It can return a piece of information as long
as a user desires and the wser can recall the information whenever required.

NO LQ. :- A computer is not a magical derive. It posses no intelligence of its own. lis
own is zero, at least until today. It has to be told what to do and in what sequence. Hence,
only & user determines what tasks a computer will perform.



CompUTER ORGANIZATIO

12

8. No fecling is computer are devoid of emot. They have feclings and no nstincts becaise
are machines. |

1.3 Von-Neumann Archirecrure machine

Neumann Architecture the CPU execules instructions in a sequential order. The
p'm:mn“:: stored in the memory. The CPU fetches one instructions from II';: m&u:s:l m
‘it and then gets data from the memory if any. .Angrrcaemngldm it executes the i .
it fetches the next instruction from the memory for execution. ) .

Unless it executes the instruction that already fetched, it dms not fetch the next instruction
from instruction buffer, Thus it executes instruction in a sequential order. Program counter (PC)
is used to implement the sequential order. The program counter points (holds) the address of the
next instruction to be executed.

Earlier INTEL microprocessors used Von-Neumann architecture

Pl
EXE f I
EI OF 1 1,
& D I I, P '
IF L L
- Time —

‘Where :- Phase 1 : IF — Instruction fetch

. Phase 2: ID - Instruction decode i
Phase 3 : OF - Operand feich
Phase 4 : EXE — Execute

1.3.1 Architecrural Development Tracks -~

q s '\\‘

& Multiple Processor Tracks <:hsr!d :{en_]ml:!:k
hared Passing trac

Multi vecto
® Multi vector and SIMD track <’ir:-s|l) . 'k"“"

o raci
® Multithreaded and Dataflow track <$Jlll:hrcadwd Track

aflow Track

The architectures of most existing computers follow certain development tracks, These tracks
are distinguished by similarity in computational models and technological bases.

1.3.1.1 Multiple Processor Tracks
4 Shared Memory Track

InTrODUCTION TO COMPUTER SYSTEM

& Message Passing Track
Stanford/Dash
(Lenoski, Hennessy et al, 1992)

Ilineis Cedar Fujitsu VPP500
(Kuck, et al (Fujitsu, Inc. 1992)
1987)
e KSRI
CMU/C.mmp (Kendall Square Research, 1990)
(Wulf and Bel, 1972)
. IBM RP3

NYU/ (Pfister et al. 1985)
Ultracomputer

(Gottlich etal, 1983)

BEN Buiterfly
(BBN, 1989)
(a) Shared-memory track
nCUBE-2/6400
{nCURE Crop. 1990)
>oamic C Intel iPSC's Inte] Paragon
?&1::‘7;‘{? (Intel Scientific (Intel Supercomp
Computers, 1983) Systems, 1992)

Mosaic  ————— MIT/J Machine
(Seitz 1992) (Dally et al, 1992)
(b) Message-passing track
1.3.1.2 Multi vector and SIMD Track :-
% Multi vector Track

& SIMD Track
CDC Cyber205 ____, gy 1
(Levine, 1982) (ETA, Inc. 1989)
CDC 7600
(cDe, 1970) Cray Y-MP ——3 Cray/MPP
; (Cray Research H}EQ} (Cray Rescarch, 1993)
Cray |
(Russell, 1978)

Fujitsu, NEC, Hitachi Models
- {a) Multivector track

13
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DAP 610 )
{AMT, Inc. 1987}
Goodyear MPP,
(Batcher, 1980)
cM2  ——> CM3
(TMC, 1990) (TMC, 1991)
iac IV
(Bamnes et at, 1968)
MasPar MP1
(Beetem et al, 1990)
BSP

(Kuck and Stokes, 1982)

IBM GF/11
(Beetem et al, 1985)
(b) SIMD track 2
1.3.1.3 Multithreaded and dataflow track
% Multithreaded Track
< Dataflow Track

Tera
(Alverson, Smit et. al, 1989)

CDC 6600 HEP
(CDC, 1964) = (gmith 1978)

MIT/Alewife
(Agarwal et al, 1989)

(a) Multithreaded track

MIT Tagged Token
(Arivindet, 1980) ——> Monsoon — . *T
' (Papadopoulos &  (Nikhil etal, 1991)
Culler, 1988) ,
Static Dataflow
(Dennis 1974)
Manchester o Signa | EMS

(Gurd & Waison, 1982)"  (Shimada et at, 1987) —> (Sakai et al, 1989)
~ (b) Dataflow track
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1.4 Motherboard

A motherboard is the central printed circuit board in some complex electronic systems, such
as modern personal comp The motherboard is sometimes altematively known as the mainboard,
system board, or, on Apple computers, the logic board It is also called sometimes mobo.

A motherboard is also known as a main board, system board and logic board. A common
abbreviation is 'mobo’. They can be foiind in a variety of electrical devices, ranging from a TV
to a computer and any other devices. Generally, they will be referred to as a motherboard or a
main board when associated with a complex device such as a computer, laptop which is what we
shall look at. Put simply, it is the central circuit board of your computer. All other componerits and
peripherals plug into it, and the job of the motherboard is to relay information between them all.
Despite the fact that a better motherboard will not add to the speed of your PC, it is none-the-
less important to have one that is both stable and reliable, as its role is vital.

A motherboard houses the BIOS (Basic Input/Output System), which is the simple software
run by a computer when initially wmed on. Typically, the motherboard contains the following
COMPOnEnts:

o The CPU (Central Processing Unit)

¢ BIOS(Basic Input/Output System)

& graphics card

e sound card

& Memory
®  Storage Devices(primary/secondary)

L]
Ll
L]
L]
L]

hard-drive

disk drives
Parallel/seriol ports
Integrated peripherals

] along with various external ports and peripherals.

And controllers, required for controlling standard peripheral devices, such as the display
sereen, keyboard, hard disk, magnet disk ete. There are a lot of motherboards on the market to
choose from. The big question is, how do you go about choosing which one is right for you?
Different motherboards support different components, and so it is vital you make a number of
decisions concerning general system specifications before you can pick the right motherboard.

If you purchase your case before the rest of the components, the first factor to think about
concerning motherboards is the size, or form factor. A form factor is a standardised motherboard
size. If you think about fitting a motherboard in a case, there are a number of mounting holes,
slot locations and PSU connectors. The most popular motherboard form factor today is ATX,
which evolved from it's predecessor, the Baby AT, a smaller version of the AT (Advanced
Technology) form factor. Generally speaking, nowadays a standard computer will have an ATX
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form factor motherboard: only special cases require different form factors.

So now you know which size you need, what comes next? The fiollowing are all factors You
need to consider.

The first imporiant differential is which CPU the board supports. Two of the biggest
of CPUs at the moment are Intel and AMD, yet you cannot buy motherboards that support
use of either: it will support one or the other, due to physical differences in the connectors. T;,
is often referred 1o as a type of platform; for example, an 'Intel platform motherboard' means ,
motherboard with an Intel CPU. Furthermore, you must choose a specific type of processor; for
example, an AMD Athlon 64 or Pentium 4. Therefore, you must choose which CPU you wapy

~, before you can choose your motherboard. Both Intel and AMD processors are capable ufmnning

the same applications, but there are differences in price and performance depending on which ong
you choose. i

This fig.] shown the structure of the motherboard.

Seckel 478 Connaclor—————

Fig. 6 : Layout of motherboard

We can also understand the structure of the mot i impli
i 1 ¢ motherboard with the help of a simplified block

IntrRoDUCTION TO COMPUTER SYSTEM 1 7

L

(=] Hy
220184 ICHD

!
|

-

"
FWH Flas
BIDS.

Fig. 7 : Block diagram of motherboard

Some examples of motherbaords are as follows:

A typical motherboard of 2009 will have a different number of connections depending on its
standard. A standard ATX motherboard will typically have 1x PCI-E 16x connection for a graphics
card, 2x PCI slots for various expansion cards and 1x PCI-E 1x which will eventually supersede
PCILA standard Super ATX motherboard will have 1x PCI-E 16x connection for a graphics card.
Tt will also have a varying number of PCI and PCI-E 1x slots. It can sometimes also have a PCl-
E 4x slot. This varies between brands and models.

Some motherboards have 2x PCI-E 16x slots, to allow more than 2 menitors without special
hardware or to allow use of a special graphics technology called SLI (for Nvidia) and Crossfire
(for ATT). These allow 2 graphics cards to be linked together, to allow better performance in
intensive graphical computing tasks, such as gaming and video-editing.As of 2007, virtually all
motherboards come with at least 4x USB ports on the rear, with at least 2 connections on the
board intemally for wiring additional front ports that are built into the computer's case. Ethernet
is also included now. This is a standard networking cable for connecting the computer to a
network or a modem. A sound chip is always included on the motherboard, to allow sound to be
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output without the need for any extra components. This allows compulers to be far more multimeg;,
based than before. Cheaper machines now often have their graphics chip built into the motherbgg,
rather than a separate card.

1.4.7 Intel® 810 Chipser

The Intel® 810 chipset is a high-integration chipset designed for the basic graphics/multimeg,
PC platform.Intel has developed technology that enhances the performance and- exceptional valy,
of PCs designed for Intel® Celeron® and Intel® Pentium® 11 processors based on .13 microy,
or .18 micron process technology. Built on the sirong foundation of Intel® 440BX AGPse
technology, the Intel® 810 chipset has re-engineered the PC platform, providing next-generatiop,
Features and great graphics performance at a lower cost. This integrated chipset offers innovative
Features with compelling performance while lowering overall system costs through smart integration

The chipset consists of a Graphies and Memory Controller Hub (GMCH) Host Bridge and
anl/O Controller Hub (ICH/ICHO) Bridge for the 1/0 subsystem. The GMCH i{::e'gmm a im

memoryDRAM controller that supports a 64-bit 100 RAM
is optimized for maximum efficiency, ’ o DA ER nus

Th e
o mc;:u;r;lwo versions of the GMCH (82810 and 82810-DC100). These two versions are

Figure 3 shows the block diagrams of typical platforms based on the Intel® 810 Chipset. this
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is the block diagram of Intel 810 chipset with Intel 82810 GMCH. In this diagram we can sce
that there arc many types of processors, system memory, buses. graphics controller PCI slots and
buses are ineluded,

Diagram 4 shows the ntel chipset,

" d (2
grreomysaee : e
B
Fig. 8 : Layout of intel chipset

The features and advantage of the intel®810 chipsel are as follows :

S.N. | FEATURES ADVANTAGE
T | Intel® FHub Architecture Img&ased—[lplt-ou_tpnt performance allows belter
¢ sncy for richer multimedia applications
2 | Intek® 3D graphics with Direct Vivid 2D and 3D graphics, BOM cost savings,
AGP efficient use of system memory for graphics, O/S,
and applications
3 | Integrated graphics / ACTS7 BOM cost savings, more flexibility and better
controller audio guality
4 | Intek® 3D graphics with Direct Vivid 2D and 3D graphics, BOM cost savings,
AGP efficlentuse of system memory for graphics, /S,
and applications
5 | Low-power sleep modes Energy and cost Savings
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i Jifferentiation with increased 3
& | Optional 4MB of dedicaied (Ena'hh_:s SKU i ]
\ \disi:'ny cache video memory ?\r?_“:;‘m performance improvement over Diregy
i : More stable platform, higher quality graphics,
\ T \Om software driver code base i Bioridl' =
Vi Allows connection of traditional or new
i b digital flat panel displays; compatible with DV]
specification T
nd 100-MHz System Bus Flexibility for performance I when use
4 z-p:;ﬂc it with Imel® Celeron® and Pentium® processors
(.13 or .18 mikcron
10 | Soft DVD MPEG-2* playback Lifelike video and audio

with Hardware Motion

Comj ton _ _

T | Multipke Intel® 310 chipset Lower phtform and manufacturing costs with
SKUs for performance and value | single motherboard design =

PC price poin
12 | 2 USB peorts Plug and Play
13 | Graphics driver greal graphics performance at'a kwer cost.

So these are the all features and advantages of the Intcl® 810 Chipset motherboard.
1.5 System Clock

System time is measured by a system clock, which is typically implemented as a simple count
of the number of ticks thal have transpired since some arbitrary starting date, cal_!ed the epoch,
Every modern PC has mulliple system clocks. Each of these vibrates at a specific ﬁ_tquen_cy.
nomally d in MHz (megahertz). A clock "tick” is the smallest unit of time in which
processing happens, and is sometimes called a cycle; some types of work can be done in one
cycle while others require many. The ticking of these clocks is what drives the various cl!'::s‘.ﬁm
in the PC, and the faster they tick, the more performance you get from your machine. The original

Device / Bus Chock {sl\-lrl;:) Generated As
Processor 266 System Clock * 4
Level 2 Cache 13 Zf';;:of:ﬁ ;ﬁ
System (Me mory) Bus 66
PCI Bus 33 System Clock [ 2
ISA Bus 83 PCIBus /4

PCs had a unified system clock; a single elock (running at a very low speed like 8 MHz) drove
the processor, memory (there was no cache back then) and /0 bus. As PCs have advanced and
different parts have gained in speed more than others, the need for multiple clocks has arisen.

11
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A typical modemn PC now has cither four or five different clocks, running at different (but related)
speeds. When the "system clock” is referred 1o generically, it normally refiers to the speed of the
memory bus running on the motherboard,

The various clocks in the modern PC are created using a single clock generator circuit (on
the motherboard) to generate the "main” system clock, and then various clock multiplier or divider
circuits to ereate the ather signals. The table below shows the typical arrangement of tlocks in
a 266 MHz Pentium 11 PC, and how they relate to each other:

1.%.1 System Clock Speed

The complete system is tied to the speed of the system clock. This is why increasing the
system clock speed is usually more important than increasing the raw processor speed; the
processor spends a great deal of time waiting on information from much slower devices, especially
the system buses. While a faster processor will have greater performance, this increase in speed ©
will not lead to nearly as much performance improvement if the processor is spending a great deal
of time sitting idle waiting for other, slower parts of the system. Clock speeds afe expressed in
megahertz (MHz) or gigaheriz (GHz).

1.6 System Bus

The CPU has to be.able to send various data values, instructions, and information to all the
devices and components inside your computer as well as the.different peripherals and devices
attached. If you look at the bottom of a motherboard you'll see a whole network of lines or
clmmc pathways _lhat join the different components together. These elecironic pathways are
nothing more than tiny wires that earry information, data and different signals throughout the

computer between the different components. This network of wires or electronic path i
called the 'Bus'’. SR

Bachside Bus
System Bus
ceu (€
N
Frontside Bus
WV
: 1f0 Busses Peripheral
Eridge C———:) devices

Fig. 9 : System Bus
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All communication between the individual major components is via the system bus. The by

; e o ting data from one place 10 another
is merely a cable which is capable of carrying signals represen pi.l o 1o that computer Or may

The bus within a particular individual computer may be

(increasingly) be an fndusiry-slandard bus. Ifit is an industry standard bus mu}lhﬂ'::m‘ ::Vant;:gm

in that it may be easy to upgrade the computer by buying a component Irom ! C}I]Jtn ent

manufacturer which can plug direetly into the system bus. For example most madern Fersonal
Compulers use the PCL bus. ‘

A computer's bus can be divided into two different types, Internal and External.

The Internal Bus connects the different components inside the case: The CPU, system mettiory,
and all other components on the motherboard. It's also referred to a.slthe System - Bus,
The Fxternal Bus connects the different external devices, peripherals, expansion slots, 1O ports
and drive connections to the rest of the computer. I other words, the External Bus allows various
devices to be added to the computer. It allows for the expansion of the.compu!er’s caprnb:lll:‘es.
It is generally slower than the system bus. Another name for the Extemnal Bus is the Expansion
Bus.

Afier this study we can divide the system bus in three types. These are as follows:

1.6.1 Address bus

1.6.2 Data bus

1.6.3 Control bus

Now we can discuss one by one as in following way:

1.6.1 Address bus:
Data is stored, manipulated and processed in system memory at various locations. System

memory is like a large sea of information full of fish (data). Our computer has (o move information
in and out of memory, and it has to keep track of which data is stored where. The computer
knows where all the fishes are, but it has 1o \ransmit that information to the CPU and other
devices. It has to keep a map of the differcni address locations in memory, and it has to be able

1o transmit and describe those memory locations to the other components so that they can access.

the data stored there. The info used to describe the memory locations travels along the address
bus. The size or widih of the address bus directly corresponds to the number of address locations
that can be accessed. This simply means that the more memory address lecations that a processor
can address. the more RAM it has the capability of using. It makes sense, right?
S0 An address bus is a computer bus that is used to specify a physical address. When a processor
or DMA (Direct Memory Access)-enabled device needs to read or write to a memory location,
it specifies that memory location on the address bus (the value to be read or written is sent on
the data bus). The width of the address bus determines the amount of memory a system can
address. For example, a system with a 32-bit address bus can address 232 (4,294,967,296) bytes,
aor 4 GB, of memory. Early processors used a wire for each bit of the address width. For
example, a 16-bit address bus had 16 physical wires making up the bus. As the bus becomes
wider, this approach becomes less convenient and more expensive to implement. Instead, some
modem processors make the address bus faster than the data bus, and send the address in two
parts. For example a 32-bit address bus can be implemented by using 16 wires and sending the
first half of the memory address, immediately followed by the second half. For example A 286

12
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ssor with a 16 bit address bus can access over 16 million locations, or 16 Mb of RAM.
A 386 CPU with a 32 bit address bus can access up to 4 GB of RAM. Of course, at the present
time. due to space and cost limitations associated with the average home computer, 4GB of RAM
is not practical. But, the address bus could handle it if it wanted to!
Address bus is also known as memory bus.

Power
i | mddress Bus
Ground AM AT
———
Rusol
—_—
CLK .
L Bytn Enables
BET#-0%

Data Bus
D63 - 00

Fig.10 : Presentation of Address bus (Address bus A31-A3)

1.6.2 Dava Bus

A data bus is a group of wires connecting different parts of a circuit with wire carrying a
different signal. The data bus is connected to the inputs of several gates and to the outputs of
several gates. A data bus may be time multiplexed to serve different functions at different times.
At any time only one gate may drive information onto the bus line but several gates may receive
it. In general, information may flow on the bus wires in both dircctions. This type of bus is referred
to as a bidirectional data bus.

There are two types of data bus; they are address bus and a data bus. The data bus transfers
data and address bus transfers information or address about where the data should go.A bus
which allows data to be transferred faster, which makes applications run faster. The local bus is
of high-speed that conneets directly to the processor. Many military systems are compatible with
the 1553, but most new commiercial systems are not. This system is used for command and
telemetry transfer between military spacecrafi components, subsystems and instruments, and
within complex componenis themselves.
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“The main work of the data bus is to camy digital information. A data bus can be viewed g
a group or collection of wires connecting different parts of a circuit with wire canqm_n; a dillereny
signal. The data bus is connected to the inputs of several gates and to the outputs ‘{f several pates,
A data bus may be time multiplexed to serve different functions at different times. The 154
architecture which is also developed by 1BM is used for defector standard, and is widely useq
for high performance. Thus, the main function of the data bus is to connect the system 1o the
external devices. There are many types of data bus, which can connect the PC to tl,l.' m_-:hﬂ': and
other external device in order 1o download software's. Thus data bus is a media which is transfer
the data from one place to another.

Microprocessor Control "
m
Control | | ALU o
L] ~=
Registers| 32 wires = Address
g Output 32 data.
g Port outputs

Fig. 11: Representation of Data Bus
1.6.7 Conrrol Bus

A control bus is a computer bus, used by CPUs for communicating with other devices within
the computer. While the address bus carries the information on which device the CPU is
communicating with and the data bus carries the actual data being processed, the control bus
carries commands from the CPU and returns status signals from the devices, for example if the
data is being read or written to the device the appropriate line (read or write) will be active.

13
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Conlrol Bus

: :

Data Bus
Central Processing T —
Unil

Address Bus

Corirol
Bus

Extemal
Input/Output cmnn:tinns_@
o Priter,
Maridor,
ouse, B2,

Fig. 12: Control Bus
1.7 Bus Archirecture

There are many types of the bus architecture. Some of these are as follows:
1.7.1 Industry Standard Architecture (ISA)
1.7.2 Extended Industry Standard Architecture (EISA)
1,73 Micro Channel architecture (MCA)
T L14 Peripheral Component Interconnect (PCI)
1.7.5 Accelerated Graphics Port (AGP)
Now we can discuss one by one in detail as in following manner:

1.7.1 Indus;ur Standard Architecture (1SA):

The 1SA bus was developed by a team lead by Mark Dean at IBM as part of the IBM PC
project in 1981 It originated as an 8-bit system and was extended in 1983 for the XT system
architecture, The newer 16-bit standard, the IBM AT bus, was introduced in 1984, In 1988, the
Gang of Nine IBM PC compatible manufaciurers put forth the 32-bit EISA standard and in the
process retroactively renamed the AT bus to "ISA” to avoid infringing IBM's trademark on il.g PC/
AT computer. Therefore, the 1SA bus was syrichronous with the CPU clock, until sophisticated
buffering methods were developed and implemented by chipsets to interface 15A to much faster
CPUs.

ISA Designed to connect peripheral cards to the motherboard, ISA allows for bus mastering
although only the first 16 MB of main memory are available for direct access. IE was also
available on some non-1BM compatible machines such as the short-lived AT&T Hobbit and later
PowerPC based BeBox. '
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An example of the Industry stanard architecture is as follows:

Year of gencration 1981

Created bv: 1BM

Superseded by: PCI (1993

Width in bits: for 16

Number of devices: 1 per slot

Capacity T MHz

e Peie Five 16-bit and one 8-bit ISA
Hotplugging” [

External? o slots on a motherboard

The 16-bit 1SA bus can be found in 286, 386, 486 and Pentium computers. Near the end of
the 486's reign. the PCI bus was introduced and adopted. Late 4865 and, of cours, all Pentiums
rely on the PCI bus, but 50 many legacy 1SA cards are out there (and still being made) that most
Pentium motherboards still have a couple of 16-bit 1SA slots on them for compatibility with older
expansion cards. ISA architecture also allowed for the fact that faster CPUs were now being
developed. The CPU was given an intemal clock or multiplier that was dissociated with the bus
clock allowing cach to run at its rated speed. Users of 15A-based machines had 10 know special
information about the hardware they were adding to the system. While a handful of devices were
essentially "plug-n-plav.” this was rare. Users frequently had to configure several parameters
when adding a new device. such as the IRQ line, /0 address, or DMA channel.
There are many use of the ISA bus architecture. Apart from specialized industrial use, ISA is all
but gone today. Even where present. system manufacturers often shield customers from the term
"ISA bus", referring 1o it instead as the "legacy bus”.The PC/104 bus, used in industrial and
embedded applications. is a derivative of the 1SA bus, utilizing the same signal lines with different
connectors. The LPC bus has replaced the ISA bus as the connection to the legacy 'O devices

* on recent motherboards; while physically quite different, LPC looks just like 1SA to software, so
tha the peculiarities of 1SA such as the 16 MiB DMA limit (which corresponds to the full address
space of the Intel 80286 CPU used in the original IBM AT) are likely to stick around for a while.
This architecture also used in the Windows Vista, Starling with Windows Vista, Microsofl is
phasing out support for ISA cards in Windows. Visia still supporis ISA-PaP for the time being,
although it's not cnabled by default. However, consumer market PCs discontinued the I1SA port
feature on their motherboards before Windows XP was released.

1.7.2 Micro Channel Architecture (MCA):

IBM came out with a new 32-bit bus architeeture that had a speed of 10MHz. The Micro-
Channel Architecture (MCA) bus was able of using multiple bus mastering devices and could be
configured using software. A big improvement over jumpers and DIF switches. Actually you
needed two disks. One was a "Reference” disk, which allowed access 1o the configuration
program, and the other was an "Options” disk, which provided the options available.

Actually a very good bus, IBM didnt want 1o share, and the MCA bus was nnl)l available
on IBM machines. Because of the millions of computers out there with ISA bus architecture,
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manufacturers. probably sisw more money in developing a more 'relinble’ expansion card that
would fit in any mode, as opposed o manufacturing a highly proprietary card that would only fit
in one type of machine. The number of makes, models, and types of devices for MCA was
limited.

The MCA (Micro channel architecture) bus has some pretty impressive properties considering
that it was introduced in 1987, a full seven years before the PCI bus made similar features
common on the PC. In some ways it was ahead of its time, because back then the ISA bus really
wasn'l a major performance limiting factor:

e 32 Bit Bus Width: The MCA bus features a full 32 bit bus width, the same width as

the VESA and PCI local buses. It had far superior throughput to the ISA bus.

e Bus Mastering: The MCA bus supported bus mastering adapters for greater efficiency,
including proper bus arbitration.

o Plug and Play: MCA automatically configured adapter cards. so there was no need to
fiddle with jumpers. This was eight years before Windows 95 brought PnP into the
mainstream!

MCA had a great deal of potential. Unfortunately, IBM made two decisions that would doom
MCA to utter failure in the marketplace. First, they made MCA incompatible with I1SA; this means
I15A cards will not work at all in an MCA system, one of the few categories of PCs for which
this is true. The PC market is very sensitive to backwards-compatibility issues, as evidenced by

the number of older standards that persist to this day (such as ISA!) Second. IBM decided 10
make the MCA bus proprietary.

IrroBUeTioN 10 CoMrrTEr Systey

Fig, 13: 16-bit Network Interface Card IBM B3X9648

1.7.% Extended Industry Standand Architecture (EISA):

As a result of the advanced architecture of the MCA, several different companies put their
heads together and came up with their own version, the EISA (pronounced 'ee-sah’) bus. It was
announced in late 1988 by PC clone vendors (the "Gang of Mine™) as a counter to IBM's use of
its proprictary MicroChannel Architeeture (MCA) in its PS/2 series. 1t has a 32-bit data path and
is able of using multiple bus mastering devices. The EISA bus has no need for internupts or DMA
(Direct Memory Access) channels and is configured with software, using a configuration utility
and a device specific program. It still only has an 8 MHz bus speed. )

The socket itself is taller than the 16-bit ISA. The EISA expansion cards Illa\'t two horizontal
rows of metal contacts on their edge connector, and there are two corresponding horizontal rows
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of metal "fingers' in the socket. If you place an 1SA card in an I::lSA sgﬂwn it _ducrlsn*t fit all g,
way down, and its contacts only reach the top tow of metal 'fingers. It m@hﬁ it completey
backward compatible with the 1SA cards. Although it wasn't COIHNFTH!)' proprictary, 1t Was foypg
mainly in brand name computers. | can't remember seeing one 102 clone, or a custom by
computer. As-a result, there aren't a large number of EISA devices on the market.

EISA was much favoured by manufecturers due 10 the proprictary nature !:I‘ MCA, and eve,
IBM produced some machines supporting it It was somewhat expensive to implement (thougy
not a5 much as MCA), so it never became particilarly popular in deskrop PCs. However, it wag
reasonably successful in the server market, as it was better suited to bandwidth-intensive taskg
(such as disk access and networking).

“The example of EISA is as follows:

Year created: 1988 5
Created by: Giang of Nin¢ 1
Superseded by: PCI (1993} ! s
Width in bis: £ i
MNumber of devices: I per slot i
Tapacity 833 MHz 1
Sl TParallcl i
FIoT plugging No
Extemal? No
EISA slois
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_'['h-.' I’(_JI bus communicates with the processor through a bridge or circuit, which acts kind
of like an interpreter. This means that it can be processor independent. It can work with CISC
or RISC technologies as long as it has the proper bridge circuit to interpret the information. PCI
has a 33 MHz bus speed and can support multiple bus mastering devices. The cards are Plug-
and-Play and come in two versions, 5Vde and 3.3Vde, The slots are keyed differently and will
not allow the wrong voltage card to be inserted.

The PCI specification covers the physical size of the bus (including wire spacing), electrical
characteristics, bus timing, and protocols. The specification can be purchased from the PCI
Special Interest Group (PCI-S1G). Typical PCI cards used in PCs include: network cards, sound
c?rds. modems, extra Pons such as USE or serial, TV tuner cards and disk controllers, Historically
\r.;luu_c:nlrds were Eypti:all?' PCI devices, but growing bandwidth requirements soon outgrew the
capabilitics of PCL PCI video cards remain available for supporting extra monitors and upgrading
PCs that do not have any AGP or PCI Express slots.

Year created: July 1993

Created by: Tte!

Superseded by: PCI Express (2004)

Width in bits: 32 or 64

Number of devices: 1 per slot

Capacity 133 MB/s (32hit)

Style: Parallel

Hot plugging? i

F_xwp.mnlif E :.J.-Jplumal Three 5V 32-bit PCI expansion
slots on a motherboard |

EISA contained almost all of the technological benefits that MCA boasted, including bus
mastering, burst mode, plug and play, ISA compatibility, software configurable resources, and 32-
bit data/address buses. These brought EISA nearly to par with MCA from a performance standpoint,
and EISA easily defeated MCA in industry support. The user could also enter information about
1SA cards in the system, allowing the utility to automatically reconfigure EISA cards to avoid
resource conflicts.

1.7.4 Peripheral ComponenT INTERCONNECT (PCI):

Conventional PCI is a computer bus for attaching hardware devices in a computer. These
hardware devices can take cither the form of an integrated circuit fitted onto the motherboard
itself, called a planar device in the PCI specification or an expansion card that fits into a slot. The
name PCI is an initialism formed from Peripheral Component Interconncct. The PCI bus was
introduced with the Pentium computer. The 16-bit and 32-bit bus architecture would limit the
performance of the 64-bit Pentiums. The PCI bus supports both 32 and 64-bit data paths and uses
a chipset that will also support ISA and EISA architectures. This means that the PCI bus can b
used for both 486 computers and Pentiums, and motherboards can have a combination of PClLand
15A. or EISA slots.

15

1.8 Expansion Slors and Cards

An cxpansjm card (also expansion board, adapter card or accessory card) in computing is
a printed circuit board that can be inserted into an expansion slot of a computer motherboard to
add additional functionality to a computer system. One edge of the expansion card holds the
comtacts (the edge connector) that fit exactly into the slot. They establish the electrical contact
between the electronics (mostly integrated circuits) on the card and on the motherboard or
micToprocessor.

For example, some expansion cards need two slots like some nVidia GeForce FX and newer
GeForce graphics cards and there is ofien a space left 1o aid cooling on some high-end cards.
Some cards are “low-profile” cards, meaning that they are shorter than standard cards and will
fiit in a lower height computer chassis. (There is a "low profile PCI card” standard. that specifies
a much smaller bracket and board area). The group of expansion cards that are used for external
connectivity, such as a network, SAN or modem card, are commonly referred to as input/output
cards (or 11O cards).

The primary ohjective of an expansion card is to facilate or expand on features not offered
by the motherboard. For example, the original IBM PC did not provide graphics or hard drive
capability ds the technology for providing that on the motherboard did not exist. In that case. a
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graphics expansion card and an $T-506 hard disk con _
hard drive interface respectively.in the case of expansion of
may provide a single serial RS232 pon
or Ethernet port. An expansion card can
be installed to offer multiple RS232 ponts
or multiple and higher bandwidth Ethemet
ports. In this case. the motherboard
provides basic functionallity but the
expansion card offers additional or
enthanced ports. There are various [ypes
of cards like Video cards. Sound cards.
Nemwork cards, TV tuner cards, Video
processing expansion cards, Modems and
AGP. Now we will study one by one in
great detail.
Various types of expansion card are as follows:

ard provided graphics capabilipy any
on-hoard capability. a nn-lhurlm;".‘J

g 14z Eumiﬂe of a PCI Digital /o
Expansion Card

(i) Nerwork adapter cards (i) SCSI card
(iii) Sound cards (iv) TV tuner cards
(vi)  Video cards

(v) PC card

Now we will cover all types of cards one by one in the following manner:

1.8.1 Nerwonrk Adapror Card
wwork adapter, network interfice controller (NIC), network
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e [nterrupt-deiven 1O is where the peripheral alens the microprocessor that it's ready to
ransler data,

& DMA (Direct Memory Access) is where an intelligent peripheral assumes control of the
system bus 1o access memory directly. This removes load from the CPU but requires a
separate processor on the card.

Angiwork card typically has a iwisted pair, BNC socket where the network cable is connected.
and a few LEDs 10 inform the user of whether the network is active, and whether or not there
is data being transmitted on i, Network cards are wypically available in 10/100/1000 Mbit's
vareties. This means they can support a notional maximum transfer rate of 10, 100 or 1000
Megabits per second.

A network interface controller
(MIC) is @ hardware device that handles
an interfiee (o a computer network and
allows a network-capable device 1o
access that network, The NIC has a
ROM chip that contains a unique
number, the multiple access control
(MAC) Address burned into it. The
MAC address identifies the device
uniguely on the LAN. The NIC exists
on both the "Physical Layer’ (Layer 1)
and the "Data Link Layer' (Layer 2) of
the OS] model.

1.8.2 SCSI Card

Fig. 15 : A 19905 Ethernet network
interface controller card

A network card also known as ne ,
interface card, or LAN adapter. It is a computer hardware component designed to allow comy
to ¢ icate over a network. It works both on OSI layer | (physical layer) and
laver 2 (data link layer). it provides physical access o a networking medium and provides a low-
level addressing system through the use of MAC addresses. It allows users to connect o each
other either by using cables or wirelessly.

Whereas network cards used 1o be expansion cards that plug into 2 computer bus, the low
cost and ubiquity of the Ethemet standard means that most newer computers have a network
interface built into the motherboard. These either have Fthernet abilities integrated into the
motherboard chipset or implemented via a low cost dedicated Ethemet chip. connected through
the PCI (Peripheral Component [nterconnect) or the newer PCI express bus. A separate network
card is not required unless multiple interfaces are needed or some other type of nebwork is used.
Mewer motherboards mav even have dual network interfaces built-in.

There are four techniques used to transfer data, the NIC (network interface controller) may use
one or more of these lechnigues.

¢ Polling is where the mi 1 . b o

; iroprocessor examines. the status of the peripheral d-C‘\".ICl. under

L] i ol _ & 5

I.'w"’s'm‘"""":' n”gc':;‘::;f;:h:dn;gﬁ_uw alerts the designated peripheral by applying
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A SCSI card is a card that will control the interface between SCSI versions of hard drives,
CD-ROM drives, CD-ROM bumers, removable drives, external devices such as scanners, and
any other SCSI components, Most fit in a PCI slot and there is a wide range of fypes. The three
main types of connectors on these cards are 25-pin for SCSI-1. 50-pin for Narrow SCSI, and 68-
pin for Wide SCS1.

SCSI controllers provide fast access 1o very fast SCSI hard drives. They can be much faster
than the IDE controllers that are already integrated your compuier's motherboard. SCSI controllers
have their own advanced processing chips, which allow them to rely less on the CPU for handling
instructions than IDE controllers do. A SASI controller provided a bridge between a hard disk
drive's low-level interface and a host computer, which needed to read blocks of data. SASI
controller boards were typically the size of a hard disk drive and usually mounted on top of them.
SASI which was used in mini- and microcomputers, defined the interface as using a 50-pin flat
ribbon connector which was adopted as the SCSI-1 connector. SASI is a fully compliant subset
of SCSI-1 so that many, if not all, of the then existing SASI controllers were SCSI-1 compatible.
For the commen user. SCSI controllers are overkill, but for high end servers and/or the p-crf?m‘lanct
freaks of the world, SCSI is the way 1o go. SCSI controllers are also much more expensive than

the free IDE controller already included on your motherboard.

SCSI cards also have the ability to have up 15 devices or more per card, while a single IDE
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4 devices (some motherboards now come with more than one n

is limited to only 4 i
s,g:::::]l::: :;gl.::;m_ SCSI ci.lrds allow these .jrin:s to bein a Q‘h{l!ll along the 4;;|b[u: [._El,,:h dl'in.-p
on the cable has to have a separate SCSI 1D (this can be set b}‘"_lllll!|!‘<.'rs_nn_____ll‘1c drive), The |
drive on the end of the cable (or the cable itself) has to "terminate the chain (you tum termingy;
on by setting a termination jumper on the drive - or use a cable that has a terminator at
of it). .

;io this was the complete study of the expansion cards. Now we will study about the py :
Port is a socket on the back of computer. There are many types of the port like as parallel por,
serial port, AGP port, USE port etc. Now we will discuss one by one.

1.8.7 Sound Card

A sound card (audio card) is a computer expansion card that provides the input and oy
of audio signals to and from a computer under control of computer programs. Typical uses of
sound cards include providing the audio component for multimedia applications such as mugig
composition, editing video or audio, presentation, education, :_md cntfn:tainmcnt [ga_mcg), Many
computers have sound capabilities built in, while others require additional expansion cards 1
provide for audio capability.
Sound cards usually feature a
digital-to-analog converter, which
converts recorded or generated digital
date into an analog signal. The output
signal is connceled to an amplifier,
headphones, or external device using
standard interconnects..If the number
and size of connectors is too large for
the space on the backplate the
connectors will be off-board, typically
using a breakout box, or an auxiliary
backplate. More advanced cards usually
include more than one sound chip to
provide for higher dita rtes and multiple
simultaneous functionality. Digital sound
reproduction s usually done with multi-
channel DACs, which are capable of
multiple digital samples simultaneously
at different pitches and volumes, o
21;::::;{ :S’fl;:%umﬂo;m: cfftct:i like filtering or distortion. Most sound cards have a line in
&gt s sigoed sxi v :T:em;: lape "f'}fdff or similar sound source. The sound card
computer's hard disk for storage, editi appropriaie matching computer sofiware) on the
i i » editing. or further processing. Another common external connector

the gny

Fig. 16 : Diagram of a sound card PCB, showing
electrolytic capacitors, SMT capacitors and
resistors, and a YACS512 two-channel 16-bit DAC.
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An important characteristic of sound cards is polyphony, which is more than one distinct voice
or sound playable simultaneously and independently, and the number of simultaneous chanmnels. For
example, many sound chips could accommodate three voices, but only one audio channel (ie. a
siﬁgld mona output) for output, requiring all voices to be mixed together. More recent cards, szu::h
as the AdLib sound card, have a 9 voice polyphony and | mono channel al a combined
output.Professional soundeards are special soundcards optimized for real time multichannel sound
recording and playback, including studio-grade fidelity. Their drivers usually follow the Audio
Stream Input Output protocol for use with professional sound engineering and music software,
although ASIO drivers are also available for a range of consumer-grade soundeards. On the 1:_*th=r
hand, certain features of consumer soundcards such as suppont for Environmental audio extensions,
optimization for hardware acceleration in video games, or real-time ambience effects are secondary,
nonexistent or even undesirable in professional soundcards, and as such audio interfaces are not
recommended for the typical home user.

1.8.4 TV Tuner Card

A TY wner card is a computer
component that allows television (TV)
signals o be received by a computer.
Most TV tuners also function as video
capture cards, allowing them to record
tebevision programs onto a hard disk. TV
tuners are available in a number of
different interfaces: as PCI bus
expansion card, PCMCIA Express or
USE devices also exist (hdhomerun)
and (HAVA). In addition, some video
cards double as TV tuners, m‘-t’abl}' the
ATl All-In-Wonder series. The card
contains a tuner and an analog-to-digital T
converler (ADC) (collectively known
as the analog front end) along with
demodulation and interface logic. Some
very cheap cards lack an—-onboard
processor and, like a Winmodem, rely
on the system's CPU for demodulation.
Fig. of simple TV tuner card is shown
below:

At that time there are four types of TV tuner card in the market. These are as follows:

e Analog TV tuners- analog television cards output a raw video stream, suitable for real-

time viewing but ideally requiring some sort of compression if' it is to be recorded.
® Digital TV tuners- Digital TV is broadcast as an MPEG-2 stream, so no encoder is
necessary

Fig. 17 : A Simple TV Tuner Card
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& Hybrid tuners- A hybrid tner has one e
. a digital twmer. i e are (WE SCDG
pesieonin dlumln:‘- is similar to a hybrid tuner. excepl Illuc: ;'i“l':‘::s"‘l"r’"m'c linerg
= This 15 » of ing digital. ¢ VErsi.
= C“T;lhn .:“rdmir;m can walch analog while recording d'&'l;m I:'u:d-mh —
: card, e : handsets like the i
E: 1““ | 'IL'\-' tumer ¢ard attachments are available for mobile photie e,
Extemnal et ¢ #

for watching mobile TV.

1.8.5 PC Cands
PC Card also known PCMCI

¢ that can be configured 1o act as an "'Fluing

4 (Personal Computer Memory Card Illlﬂ‘ﬂlm'_ﬂllfl ’\*?'D"'“E'Uﬂ].
i form factor of & pﬂfﬂhg;‘:ﬂt [;:::rl'acu designed for laptop computers. l!!nALfnutala ;‘*'ﬂles
1 is the orm fa _W i ihe Personal Computer Memory Cn@ ||||cma:mm;¢ ssocltion 1g
‘E:]I’”J;Z :ﬁﬁnaﬂ: JEIDA memory card devices by offering a competing standard for
challe

mﬂ;_,og ;;T::_:nfﬁ;m\ designed for computer storage expansion. but the cx;:;?..w of
usable general standard for notebook peripherals led to ruan:r'ndlsﬂ"d$ :Ld:rvdlfjci:kq '!I‘jhge e
available in this form. Tvpical devices included network car\l_s- m : g‘:':séajﬂﬂnwrim- 'I-'I-lr: nﬁ‘-«'.ll‘ds
were also used in early digital SLR cameras, such as the Kodak ok CM.{D is"-‘ihmm bcglmn!
use, as storage expansion. is no longer common. A simple example o § o

Year ereated: 1991

Superseded by: Express Card (2003)
Width in bits; 2

Number of devices: 1 per slot

Capacity 133 MB/s

Style: Parallel

Hot plugging? Yes

Extemnal? Yes

All PC Card devices use an identical 68 pin dual row connecting interface. All are 85.6 mm
long and 54.0 mm wide. This is the same size as & credit card. The form factor is also used by
the Common Imerface form of Conditional Access Modules for DVB broadeasts. The original
standard was defined for both S volt and 3.3 volt cards. The 3.3 V cards have a key on the side
to protect them from being dimaged by being put into a 5 Veonly slot, There are various types
of the cards, Some of these are as follows:

Type 1:

Cards designed to the origingl specif;
interface. They are 3.3 mm m Ty:gr;
such s RAM. OTE and SRAM carge,
Type 1I:

Type-ll PC Card devices
11 cards introduced |0y

cation {version 1.x) are type I and feature a 16-bit
C Card devices are typical Iy used for memory devices

feature a 16. or 32-bit inierface.

: They are 5.0/5. i
support, allowing devices 1o el 5 mm thick. Type-

array of peripherals or o provide

18

35

conncetors/slots o interfaces for which the host computer had no built-in suppert. For
exampleamodem, network and TV cards use this form factor.
Type 1I: ;

Type-1 PC Card devices are 16-bit or 32-bit. These cards are 10.5 mm [I1i|:k_.u!|0\'\ Ing lhcml
10 ;u.)énnunudmc devices with components that would not fit tvpe | or type 1 height. [‘,xmnrlulcs
are hard disk drive cards, and interface cards.

Type 1V: .

Type-1V cards, introduced by Toshiba, have not been officidlly standardized or sanctioned by
the PCMCIA(Personal Computer Memory Card International Association). These cards are 16
mm thick.

In the PC CARD there is a very important feature Card information structure (C1$). The Card
Information Structure (CI8) is information stored on a PC card that contains information about
the formatting and organisation of the data on the card. The CIS also contains information about:

e The type of card
o Supported power supply options
e Supported power saving features
e  The manufacturer team
°
®
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Model number
and so on.

When a card is unrecognized it is frequently because the CIS information s either lost or
damaged,

1.8.6 Yideo Cand

A video card, also known as a graphics
aceelerator card, display adapter, or graphics

i |
card, is an expansion card whose Fanction is A\
to produce and cutput images to a display, 2 Tin i
Some video cards offer added functions, such i 3
as video capture, video recording, TV tuner = i B
adapter, MPEG-2 decoding, FireWire, light ey

pen, TV output, or the ability to connect
multiple monitors.A misconception regarding
high end video cards s that they are strictly
used for video games. High end video cards
have a much broader range of capability;
for example, they play.a very important role for graphic designers and 3D animators. who tend
to need optimum displays as well as faster rendering. ;

The first IBM PC video card, which was released with the first [BM PC, was developed by
IBM in 1981. Video hardware can be integrated on the mainboard, as it often happened with early
Complters; in this configuration it was sometimes referred to as a video controller or graphics

Fig. 18 : A video card
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controller. A modemn video card consist
mounted. These include:

e Graphics processing unit (GPLU)
Video BIOS (Firmware)

5 of a printed circuit poard on which the components gr

Couling devices (Heat sink, Computer fan, Water

Power demand )
ideo ¢ i

S0 these are all the components of the }'Jdco card. Here

components. The fig.7 of video card is as follows:

L]

e Video memory = DAC,
e Random Access Memory Digital-to-Analog Converter (RAM '
e  Outpuls

o  Motherboard interface block )

.

°

s o need to detail study of these

1.9 Porrs

1.9.1 Serial Porr

et i i ical ical interface thro

Serial port is @ serial communication physical inter S
in or out ol:nc bit at a time (contrast parallel port)- Throughout '“DG::;}:‘;J:':;I-I o IE;::?J:]E_'!
computers, data iransfer through serial pors cnnnm:,:d the mnl'r:lf]'% ;il “end dala a5 a seria)
and variots VO device, While such int«:rﬁ_:l«?:s :isr:jm\:"l:-ml o i compliant to the RSm-Bmz
Stream, the term "serial port” usually identilics i dware e ok 15 o
:Iuﬂd:lrd. intended to inll:'rl'acc with 2 modem or with a similar communication deviee.

For its usc to connect peripheral devices the serial port
has largely been replaced by USB and Firewirc. For
networking, it has been replaced by Ethemet. For console
wse with terminals it was replaced long age by MDA and
then VGA. While nearly every server has a serial port
connector, most non-poweruser workstations and laptops
do not have an outwardly wired one as it is a legacy port,
and superseded for most uses. Serial ports are commonly
still used in legacy applications such as industrial sutomation

" systems, scientific analysis, shop till sysiems and some
industrial and consumer products. Network equipment {such
as routers and switches)
often use serial console for configuration. Serial ports are still used in these areas as they are

wsimple, cheap and their console functions (RS-232) are highly standardized and widespread.

Mﬂnmmnf computer motherboards still have at least ene serial port. Small-form-factor
systems and laptops may omit RS-232 connector ports o conserve space, but the clectronics are

ﬂi} there. RS-232 has been standard for so long that the circuits needed 1o control a serial port
ame very cheap and often exist on a single chip, sometimes also with cireuitry for a parallel port

ugh which information transfiers

Fig. 19: Serial port
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1.9.2 Parallel Port
A parallel port is a type of interface at

found on computers (personal and 7

otherwise) for connccting various - ————% 1

peripherals. It is also known as a printer o | R e ) EU

port. The [EEE 1284 standard defines | ,.;I“ & L‘_..'._.i-.a’_j-..ﬂ—l—-——Jl =) 3|

the hi-directional version of the pori. the c\" = e S o

parallel interface was adapted 1o access g s l
L e - e e

a number of peripheral devices other than
priners. Probably one of the carliest
devices to use parallel were dongles used
as a hardware key form of software copy protection. Zip drives and scanners were carly
implementations followed by external modems, sound cards, webeams, gamepads, joysticks and
external hard disk drives and CD-ROM drives.Many

‘manufacturers of personal computers and laptops consider parallel to be a legacy pon and ne
longer include the parallel interface. USB to parallel adapters are available to use parallel-only
printers with USB-only sysiems. However, due to the simplicity of its implementation, it is often
used for interfacing with custom-made peripherals deviees,

Fig. 20: Parallel port

1.9.3 Accelerared Graphics Pory (AGP)

The Accelerated Graphics Port (AGP) (also called Advanced Graphics Port) is a high-speed
point-to-point channel for attaching a video card to a computer's motherboard, primarily 1o assist
in the acceleration of 3D computer graphics. Since 2004, AGP is being progressively phased out
in favor of PCI Express. However, as of mid 2009 new AGP cards and motherboards are still
available for purchase, though OEM driver support is minimal.

There are many advantages of the AGP over PCLFor example AGP is superior to PCI
because it provides a dedicated pathway between the slot and the processor rather than sharing
the PCT bus, allowing for faster communication.. In addition, to load a texture, a PCI graphics card
must copy it from the system's RAM into the card's framebuffer, whereas an AGP card is able
of reading textures directly from system RAM using the Graphics Address Remapping Table

(GART).
Year created: 1997 4
Created by: Intel S0 28
Superseded by: PCl Express (2004) z :
Width in bits: 32
Number of devices: 1 device/slot
Capacity " up to 2133 MBis
Style: ' Parallel =
Hot plugging? 0 An AGPslot (having long size) and
External? no two PCl slots
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Ihere are many versions of the AGP like as :AGP 1%, AGP 2x, AGP .4"" AGE 8. ALy,
graphics pmccssm; are designed for PCI-Express. To create AGP graphics Fﬂfdﬂ, ||"bDM_ chi?:
require an additional PCle 10 AGP bridge chip to convert PCle s:gnalgs to anq rom AGP Signal,
This incurs additional board costs due to the need for the additional bridge chip and for a separy,
AGP-designed circuit board. As of 2009, several companies released AGP cards based on
mid-range Radeon HD3650. Radeon HD4650 and the mid-high end HD3850.

1.9.4 Univensal Serial Bus (USB) PORT

Universal Serial Bus (USB) is a serial bus standard to connect devices to 2 client computer,
USB was designed 10 allow many peripherals devices to be connected using a singl_e slamlar!i{nd
interface socket and to improve plug and play capabilities by allowing hot swapping; th!l is, by
allowing devices 1o be connected and disconnected without rebooting the computer or turning off
the device. Other convenient features include providing power to low-consumption devices,
eliminating the need for an external power supply; and allowing many devices to be used without
requiring manufacturer-specific device drivers 1o be installed.

USR is intended to replace many varieties of serial and parallel ports. USB can connect
computer peripherals such as mice, keyboards, PDAs, gamepads and joysticks, scanners, digital
cameras, printers, personal media players. flash drives, and external hard drives. For many of
those devices. USB has become the standard connection method. USB was designed for personal
compulers, but it has become commenplace on other devices such as PDAs and video game
consoles, and as a power cord between a device and an AC adapter plugged into a wall plug for
charging. The design of USB is standardized by the USB I[mplementers Forum (USB-IF), an
industry standards body incorporating leading companies from the computer and electronics industries.
USB was created by a core group of companies that consisted of Intel, Compag, Microsoft,

through hubs. There

Digital, IBM, and- Northern Telecom. USB devices are linked in series
always exists one hub known as the root hub, which is built into the host controller. So-called

"sharing hubs", which allow multiple computers to access the same peripheral device(s), also exist
and work by switching access between PCs, either automatically or manually. They are popular
in small-office environments. In network terms, they converge rather than diverge branches.

r Year created: i January 1996 '
] “Created by: Intel, Compag, Microsott,
Digital, IBM.

1
127 per host controller

Widih in bits:
Number of devices:

] i A =
(1.5 or 60 MByte/s) I ég@

Serial
Original USB Logo

Style:

Hol plugging?
External?

[

[

‘ Capacity
[

[ Ves
f Yes

]
|
I 1.5, 12, or 480 Mbit/s
ji
]
[
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Various versions exists of the ush port. Some of these are as follows:
USB 0.7: Released in November 1994,
USB 0.8: Released in December 1994,
USB 0.9: Released in April 1995,
USDE 0.99: Released in August 1995
USB 1.0: Released in January 1996.
USE 2.0: Released in April 2000

USE 3.0 : currently in development

;i

|
i

f --‘:“'—_L.:

Fig. 21: USE port

=

& & & @ 0 0 o

1.9.5 Firewine

The FireWire is a serial bus interface standard for high-speed communications and isochronous
real-time data wransfer, frequently used by personal computers, as well as in digital audio. digital
VIdE:}, automolive, and aeronautics applications.I[EEE 1394 replaced parallel SCS| in many
applications, b of lower impl ion costs and a simplified. more adaptable cabling
system. The 1394 standard also defines a backplane interface. though this is not as widely
used.JEEE 1394 (FireWire) has been adopted as the High-Definition Audio-Video Network Alliance
(HANA) Imndard connection interface  for A/V (audio/visual) component communication and
control. Frre\\"in:_ is alsg available in wireless, fiber optic, and coaxial versions using the isochronous
protocols. Apple intended FireWire to be a serial replacement for the parallel SCSI (Small Computer
System Interface) bus while also providing connectivity for digital audie and video
gquipmel_‘l!.Fil‘C“rtle can connect up to 63 peripherals in a tree chain wpology.it allows peer-io-
peer device communication - such as communication between a scanner and a printer - to take
place without using system memory or the CPU. FireWire also supporis multiple hosts per bus.
1t is designed to support Plug and play and hot swapping.

History of FireWire is shown below:

| Year ceeated: 1995
Created by: Apple Ing.
| Width in bits: L
| Number of devices: (3
Capacity 400-3200 Mbivs (30-400 MB/s)
Style: | Serial !
Hot plugging? Yes . s
Extc!;na!‘.’ Yes FII' EWIY e

Comparision between FireWire and USB .
USB was originally seen as a complement to FireWire (IEEE 1394), which was designed- as

& high-speed serial bus which could efficiently interconnect peripherals such as hard disks; audio
interfaces, and video equipment. USB originally operated at a far lower data rate and u_sedhmur:ln
simpler hardware, and was suitable for small peripherals such as keybodrds and mice. The most
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significant technical differences benveen FireWire and USB include the following points:

o USB networks use a tiered-star topology. while FireWire networks u.sc.:l lr‘:.'c topology,

@ Li\SB 1.0, 1.1 and 2.0 use 3 ’spc:lkvl\hi.'rl-.‘ilfn'fkcn-ll.'l" protocol; pur_lpll_l.rals Canngy
: iate with the host unless the host spect fically requests communication, t_[sn 30
".“mr'-mm:;a:: :Jll-nu fior device-initiated communications towards the host A FireWir,
:!5¢|p| :]:.':m rlwmunirslc with any other nodc at any time, subject to network conditions,

s A USB network relis on a single host at the top of the tree 1o control the network, 1
a FireWire network. an capable node can control the network.

o USB runs with a 5 V power line. while Firewire can supply up to 30 \«" )

e USB ports can provide up o 300mA of current (2.5 watls Orpﬂ\m}.r‘lﬁllt FII‘BE"‘IN can
in theory supply up to 60 watts of power. although 10 to 20 watts is more typical.

¢ Firew fr;: interfages are definitely faster than USB interfaces. In fact, Fire win_: interfaces
can transfer data at a rate of 50 megabytes (MB) of data per second, which is about 33
times faster than the USB 1.1 data transfer rate of 1.5 MB per second. USB 2.0 devices,
which are more common. can achieve speeds of 40 MB per second.

e Another advaniage of Fire wire over USB is that it reserves 3.5 MB per second of,
handwidth to use with video equipment. This means that if you have additional Fire wire
devices running when vou are using your attached video equipment, the quality of your

video image won't be affected.

& (e more thing vou should know about Fire wire technology is that it uses a peer-io-peer

model in which the peripheral devices have the intelligence to resolve potential data
transfer conflicts, which can result in much higher sustained transfer rates, USB uses a
master-slave model which requires the computer to handle data flow issues, which tends
to slow things down a bit,

o These and other differences reflect the differing design goals of the two buses: USB was
designed for simplicity and low cost, while FireWire was designed for high performance,
particularly in time-sensitive applications such as audio and video.

There are various uses of the FireWire. Some of these are as follows:

In Aircraft; IEEE 1394b is used in military aircraft, where weight savings are desired.

Developed for use as the data bus on the F-22 Raptor, it is also usedhon the F-35 Lightning

L.

¢ In Auvtomobiles: IDB-1394 Customer Convenience Port (CCP) is the automotive version
of the 1394 standard.

e In Networking: FireWire can be used for ad-hoc (terminals only, no routers except where
a FireWire hub is used) computer networks. Specifically, RFC 2734 specifies how to run
1Pvd over the FireWire interfzce, and RFC 3146 specifies how to run IPv6.

* As lnslrummll:laﬁun_& Industrial Digital Camera (HDC): 1IDC is the FireWire data format

sla.nd?nlﬂ for live video, and is used by Apple's iSight Audio/Video (A/V) camera,

i‘:ﬂﬂm‘fm (D)  Digital Video (DV) is a standard protocol used by some digital
recenty - omerdy. all DV cameras had a FireWire interface (usually a 4-circuit), but

i mimf::ﬂ-"};::umﬂ "“’f“ﬂs Illwc switched to USE, . ;

5 €5 on a FireWire bus can communicate by DMA, where a device can

Ll
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use hardware 1o map internal memory to FireWire's "Physical Memory Space”. The SBP-
2 (Serial Bus Protocol 2) wsed by FireWire disk drives uses this capability to minimize
interrupts and buffer copies, In SBP-2, the initiator sends a request by remotely writing
a command into a specified arca of the target's FireWire address space. This command
usually includes buffer addresses in the initiator's FireWire "Physical Address Space”.
which the target is supposed to use for moving /O data to and from the initiator.

So this was the complete study about the expansion ports. Now we will syudy about the
cahles.

1.10 Cables

A cable is two or more thick wires or ropes running side by side and bonded, twisted or
braided together to form a single assembly. In mechanics, cables are used for lifting and hauling:
in electricity they are used to carry electrical currents. An optical cable contains one or moere
optical fibers in a protective jacket that supports the fibers. Mechanical cable is more specifically
called wire rope.Electrical cables may be made more flexible by stranding the wires. In this
process, smaller individual wires are twisted or braided together to produce larger wires that are
more flexible than solid wires of similar size. Bunching small wires before concentric stranding
adds the most flexibility. Copper wires in a cable may be bare, or they may be coated with a thin
layer of another material: most often tin but sometimes gold, silver or some other production
material.

There are many types of cables. Some of these are as follows:

& Coaxial cable
Multicore cable (consist of more than one wire and is covered by cable jacket)

Ribbon cable
Shielded cable
Single cable
Twisted pair
Twisting cable
Here we will study the RS232 (Recommended Standard 232) standards.
RS232 (Recommended Standard 232):

RS-232 is simple, universal, well understood and supported but it has some serious shoricomings
as a data interface. The standards to 2356kbps or less and line lengths of 15M (50 ft) or less but
today we see high speed ports on our home PC running very high speeds and with high quality
cable maxim distance has increased greatly. The rule of thumb for the length a data cable depends
on speed of the data, quality of the cable.

The RS232 signals are represented by voltage levels with respect 1o a syslem common
(power / logic ground). The "idle" state (MARK) has the signal level negative with respect (o
common, and the "active” state-(SPACE) has the signal level positive with respect to common.
RS232 has numerous handshaking lines (primarily used with modems), and also specifies a
communications protocol. The RS-232 interface presupposes a common ground between the DTE
and DCE. This is a reasonable assumption when a short cable connects the DTE (Data Terminal
Equipment) to the DCE (Data Circuit-terminating Equipment), but with longer lines and connections

InTRODUCTION TO COMPUTER SYsTEM
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between devices that may be on different electrical busses with different grounds. this may g

be true, . fio o

RS-232 devices may be classified as Data Terminal Equipment (DTEpor =!I:|d ‘“‘t“?"[“""‘“ﬂs
Equipment {DCEY this defines a1 cach deviee uhi\'h_“ wres will be .\cnd1|1hg .‘n] "rcltm_nng cach
signal. In general and according 1o the standard, terminals and cnr_nl“llt‘l'.-‘i_ ave 1' ale connectory
with DTE pin functions. and modems have female connectors with DC ’]\Tim .u",ﬂ“?“f" _<'-‘lh¢,
devices may have any combination of connector gender and pin dclumlmnf. ! ‘II'I_} lx.rl.nur.:l.\ Witre
manufactured with f « but were sold with a cahle w ith male connectors at cach end;
the terminal with { the recommendations in the standard.

A simple DTE connector i shown below:

6 7
B Signa) ]___Eﬂ.’il__
Do Carer Dot X
:  Rerped DAz i ReguestioSend
7 TereoradiDap £ |- Clearlo Send
< Dz Termwl Ready -9 Roglndicalor
Sgna Geound

cuandard defines the voliage levels that correspond to logical one and logical zero
fevels for the data transmission and the control signal lines. Valid signals are plus or minus 3 1o
15 volis - the range near zero volts is not & valid R§-232-fevel. The standard specifies a maximum
open-tircuit voltage of 25 volts. . e

1.11 Inpur Ourpur Devices

1.11.1 Introducrion

A peripheral (Input/Output) is & device attached to a host computer behind the chipset
whose Iiﬂlm'l-ﬁl'_\ f'-ll'ltﬁun'.ll.il} is dependent upon the host, and can therefore be considered as
expanding the hosts capabilities, while not forming pan of the system's core architeeture. These
d”"'_'_ﬂﬁ form the interface between the user and the system. Some of the more common peripheral
'Ij:_:t‘;“ are printers. keyboard. mouse. ]mcltpsd. jf!}-‘;liuk.scanners. disk drives, tape drives,
whines, speakers, and cameras. Peripheral devices can also include other computers on a
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petwork system. Socin this chapter we will study twe types of peripheral devices i.c. input and
putput I-Il-“l\'l'-‘"l“'_' devices are used to enter data into p‘r'rm.-lrw storage and output devices accept
result from the primary storage to supply them to clients or to store then on a other storage
devices which one uscd for both input and output functions. The main objective of this chaptes
is (o aware the students with the various types of InpuOutput devices

1.11.2 Inpur Devices

An input device is any peripheral (piece of computer hardware equipment) used 1o provide
data and control signals 1o an information processing system (such as a computer). Input and
oufpul devices make up the hardware interface between 2 computer a5 a scanner. There are
various types of inpul devices, List of these are o5 follows:

e Keyboard . Mouse

& Irackball @ Trackpad

e Joystick . Light pen

& Touch screen . Bar code reader

s Scanner e Opicel mark reader/recognition (OMR)
» Optical characiar reader (OCR) *  Vbice input

o Video input . Digital canera

5o this is the list of the input devices, Now we will discuss one by one in the following way.
1. Keyboard

A keyboard is an input
device. partially modeled afier m"‘“‘ o
the typewriter keyboard, which [ jme
wses an arrangement of buttons T >
or keys, which act as electronic F e Feey) EEms mrﬂﬁ mEEE

switches, A keyboard typically

has characters engraved or -
printed on the keys and each == E:m:
press of @ key typically i sl

corresponds to a single written Coclomoe

symbol. However, to produce [ &0
some symbols requires pressing
and holding several Keys
simultaneously or in sequence.
While most keyboard keys
produce letters, numbers or signs
(characters), other keys or
simultancous key presses can
produce actions or compuler
commands.  In normal usage, _
the keyboard is used to type text and numbers into a word processor, text editor or other program.
In a modern compuler, the interpretation of key presses is generally left to the software. A

T

'
Mt ""L'
Hays Heypad

w

Fig. 22 : Simple layout of the keyboard
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There are various keys on the keyboard, Keys can be classified in some ways like as:
o Alphabetical keys: There are 26 alphabetical keys on the keyboad and they are marked

[NTRODUCTION TO COMPUTER SYSTEM

) Il ke,
g i cev from every other and I‘IEI)DHS' al Y_presgeg
€0 keyboard ¢ h each physical key fro computer gaming. either with rg,

o i for
lling software. Keyboards are also used . ;
Lh;bmr: o:‘n%w using keyboards with special gaming features. which can expedite rmqu“%

Ao 2
Numeric keys: There are 10 numeric key on the keyboard and they are marked 0 to

kevsiroke combinations. .
MThe‘w are various fypes of the keyboard. Some of these are as I‘-.:-I?ows. . §
; Levboards. such as the 101-key US traditional keyboard 104.y, i :

& Standard: Standard key . o eharacioss, gEnCHsia symbols, nunibers ang & Functional keys: Function keys are placed at top most on the keyboard. These keys are
Windows keyboards. include alphabetic characters, p t marked F1 to F12. cach kay contains some specific program to implementations. On the
variety of function keys. Iy have pressing these keys, it executes the related function for the program. For example FI is

e Laptop-size: Keyboards on laptops and notebook computers USIU" y have a shory used for the list of the document. :
travel distance for the keystroke land a reduced set of k@ys. Aslwel .;heé-l'_;fna}'ﬁ:m fﬂ‘\'e o Spedial ehmrecter: linym: Thers are seie:spesial Keys ou i kagbosd 15 a6, a.s.

a numerical keypad. and the function keys may be placed in locations that differ from theiy %, %, &, | etc. this type of keys can be used by using the shift key.

placement on a standard, full-sized keyboard. e e Modifier keys: Modifier keys are special keys that modify the normal action of another
® Gaming and multimedia: Keyboards with extra keys, such as multimedia keyboard; key, when the two are pressed in combination. For example, <Alt> + <F4> in Microsoft

have special keys for accessing music, web and other frequently used programs ang Windows will close the program in an active window. In contrast, pressing just <Fd> will

featuresx. such as a mute button. volume buttons or knob and standby (sleep) button, probably do nothing, unless assigned a specific function in a particular program. By

o Thumb-sized: Smaller keyboards have been introduced for laptops, PDAs, cellphones themselves, modifier keys usually do nothing. The most widely-used modifier keys include
or users who have a limited workspace. The size of a standard keyboard is dictated by the Control key, Shift key and the Alt key. The AltGr key is used to access additional
the practical consideration that the keys must be large enough to be easily pressed by symbols for keys, that have three symbols printed on them. :
fingers. e Navigation keys: Navigation keys include a variety of keys which move the cursor to

® Numeric: Numeric keyboards contain only numbers, mathematical symbols for addition, different positions on the sereen. Arrow keys are programmed to move the cursor in a
subtraction, multiplication, and division, a decimal point, and several function keys. specified direction; page scroll keys, such as the 'Page Up keys and Page Down keys',
® Chorded: A keyset or chorded keyboard is a computer input device that allows the user scroll the page up and down, The Home key is used to return the cursor to the beginning
1o enter characters or commands formed by pressing several keys together, like playing of the page where the cursor is located; the End key puts the cursor at the end of the
a "chord” on a piano. line. The Tab key advances the cursor to the next tab stop. The Insert key is mainly used
® Virtual : Virtual kevboards project an image of a full-size keyboard onto a surface. The to switch between overtype mode, The Delete key discards the character ahead of the
iPhone uses a multi-touch screen to display a virtual keyboard. FE’S'}"'F i’:::'f:-. r_:};mﬂkspﬂﬂ? key delﬁ::h&mmpmﬂg ctJI:racI[cr. IkaEscypc :g
. ns: ; such as with the iPhone and the OLPC laptop, can aciis used! 1D NIAIE AN cicapeisequence T et Key OF PPUCAUODKEY 78 St
L-:Iéc::c:e:c}m::du_cf;ﬁn; used as a convertible Tablet PC where |hcpkcl;boardli’: E::nkd on Wmdows—unenth computer ke:{bonrds. It is used launch a context menu with
e, halEstreti. - eyboard raI:'ler Ihanrml.‘n the usuaLnih':mmuuse bu:;:-l_ & i
i = E " : ere are several ways of connecting a keyboard using cables, including the standard A
Fotale: ot o cld ) corts = made o sflsic vt connciocommony o on ot vich s ey el e US3
e e Al PORADIE RIS connection, Wireless keyboards have become popular for their increased user freedom.
smartphones. = : i ERA 2 AR .
A wireless keyboard ofien includes a required combination transmitter and receiver unit
that attaches to the computer's keyboard port.
2. Mouse

'
R

(RS

— .

L]

(a)
Fig. 23 : (a) Standard keyboard (b) wireless mulfimedia keobyard
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A mouse is a very important input device. It is a pointing device that functions by detecting
two-dimensional motion relative Lo its supporting surface. Physically, a mouse consists of an object
held under one of the user's hands, with one or more buttons. It sometimes features other
elements, such as "wheels”, which allow the user to perform various system-dependent operations,

or extra buttons or features can add more contro
typically translates into the motion of a pointer on a display,

| or dimensional input. The mouse's motion
which allows for fine control of a

Graphical User Interface (GUI).
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There are various types of the mouse used i
Ball mouse
Wireless mouse \‘
!

i mow a days. Some of these are as ru”w
'

Mechnical mouse
Optical mouse . 3
Laser mouse A

3D mouse ]

Tactile mouse \\
Ush mouse o — 7
The simple fig. of mouse is shown below:

Fig. 24. A mouse, with two buttons
and a scroll
Use of Mouse
Computer-users usually utilize a mouse to control the motion of a cursor in two dimension,
in a graphical user interface. Clicking or hovering can select files, programs or actions from a lig,
of names or through pictures called "icons” and other elements. For example. a text file might b
represented by a picture of a paper notebook. and clicking while the pointer hovers this icon migh
cause a text editing program Lo open the file in a window. Mainly operation of mouse is like Click
(single click. doubke click). Drag. Drag and Drop. Button chording etec. performed bu the user
Operaion of Mouse
®  moving the mouse tums the ball,
® X and Y rollers grip the ball and transfer movement.
#® Click - pressing and releasing a bution
® Drag - pressing and holding a bution, then moving the mouse without releasing.
® Sensors gather light pulses to convert to X and Y velocitics.
There are various button types mouse like as one button mouse, two bulton mouse, three
button mouse. four button mouse ete. some fig. is shown below:

Fig. 25. Single button mouse

Fig. 26 Three-button mouse
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a. Trackball
A trackball is a pointing deviee consisting of &
a ball held by a socket containing sensors 1o \

detect a rotation of the ball about two axes-like
an Upﬁidgdm\u-[mmm wilh an exposed protruding {
pall. The user rolls the ball with the thumb, fingers, |
or the palm of the hand o move a cursor.

Large tracker balls are common on CAD |
workstations for casy precision. As with modern
mouse, most trackballs now have an auxiliary Fig. 27 Kensington Expert
device primarily intended for scrolling. Some have Mouse trackball
a seroll wheel like most mice, but the most common type is a "scroll ring” which is spun around
the ball. Kensington's SlimBlade Trackball similarly tracks the ball itself in three dimensions for
scrolling, Currently, the trackball has become extremely hard to find. Trackballs are provided as
the pointing device in some public internet access terminals.Unlike a mouse. a trackball can easily
be built into a console, and cannot be ripped away or easily vandalised.

4. Joystick

A joystick is an input device consisting of a stick that pivots on a base and reports its angle
or direction to the device it is controlling. Joysticks are often used to control video games, and
usually have one or more than one push-buttons whose state can also be read by the computer.
A popular variation of the joystick used on modern video game conseles is the analog s}h‘:k.
Joysticks are used for controlling machines such as cranes. trucks, underwater unmanned vehicles
and zero tuming radius lawn mowers.

5

This is the fig. of the joystick. Here numbers
are represented io: Joystick elements are as
follows:

Stick

Base

trigger

Extra buttons

Autofire switch

Throttle

Hat Switch (POV Hat)

Suction Cup

P N

Fig. 28: Joystick
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iovsticks are two-dimensional, having two Skt )
ioysmsj gwm:y configured so that moving ||l]° §:r°:l left ':Lg: ::g:;lih'r:,?vﬂ"ﬁl‘;%g u:'.
H ine i L1} 5 mor 5 '
ﬁ;ﬂ;&m#mmﬁﬂ:omt twisting the %lu:k left or I‘igl_ll signals mnvmt
along the Z axis. An analog joystick is a joystick which has continuous states, i.€. rlc'-mms.a'“ I,
measure of the movement in any direction in the plane or the space and a digital joystick g;
only onfoff signals for four different directions, and mechanically possible combinations (syep,
up-right, down-left, etc.). Additionally joysticks ofien have one or more fire buttons, used to Trigg,
5. Trackpad : o
A trackpad is an input device commonly used
in laptpop compuiers. They are used to move S Y - oy .
curser, using motion's of the user movement. It
lets users scroll in an arbitrary direction by touching i
the pad with two fingers instead of one, and then i
moving their fingers across the pad in the direction |
they wish to scroll. For comparison, many laptop ! 6
touchpads instead set aside an area along the L
right edge and bottom edge of the pad, and moving i 5
a single finger in these areas performs a vertical
or horizontal seroll operation, respectively.
The simple fig. of trackpad is shown below:

two axes of movement (similar to a mg,
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register, or cin computed from a counter or timer. The pen position is updated on every refresh
of the screen. _

The light pen became moderately popular during the carly 1980s. The first light pen was
created around 1952 as part of the Whirlwind project at MIT. Since light pens operate by
detecting light emitted by the screen phosphors, some nonzero intensity level must be present at
the coordinate position to be selected.

7. Touch Sereen

A touchscreen is a display
that can deteet the presence and
location of a touch within the
display arca. The term generally
refers to touch or contact to the
display of the device by a hand.
Touchscreens can also sense
other passive objects, such as a
stylus. However, if the object
sensed is active, as with a light
pen. the term touchscreen is
generally not applicable. The
ability to interact directly with a
display typically indicates the

6. Light Pen :

A light pen is a computer
input device in the form of a
light-sensitive wand used in
conjunction with a computer's
CRTTV set or monitor. It allows
the user to point to displayed
objects, or draw on the screen,
in a similar way to a touch
sereen but with greater positional
accuracy. A light pen can work
with any CRT-based display, but
not with LCD screens. A light
pen s very easy to implement.
The light pen warks by sensing
the sudden small change in
brightness of a point on the

: Ived. is usually achieved by
the sean position can be read from a special
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Fig. 31 : Touch screen

The touchscreen has two main attributes. First, it enables one to interact with what is
displayed directly on the screen, where it is displayed, rather than indirectly with a mouse or
touchpad. Secondly, it lets one do so without requiring any intermediate device, again, such as a
stylus that needs to be held in the hand. Such displays can be attached to computers or, as
terminals, to networks,

There are many types of touchsereen technology. Some of these are as follows:

. Resistive [ Surface acoustic wave
. Capacitive . Projected capacitance
. Infrared L] Strain gauge

L] Optical imaging

So these are the various technology of the touchscreen. There is no need to detail study of
the each technology.

In the daily life we can see many example of the touchscreen, at the railway station we can
see touch sereen and get any information of the any train. There are very wide use of the touch
screen in the every area.

8. Barcode Reader

Data can be coded in the form of light and dark bars with some specing and thickness. These

are called barcodes. A barcode reader (or barcode scanner) is an electronic device for reading
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printed barcodes. Like a flatbed scanner, it
consists of a light source, a lens and a light sensor f d

translating optical impulses into electrical ones.
Additionally, nearly all barcode readers contain
decoder circuitry analyzing the barcode's image
data provided by the sensor and sending the
barcode’s content to the scanner’s output port.

There are various types of barcode reader
are used. Some of these are as follows:

& Pen readers: requires the operator o

swipe the pen over the code.

® Semi-automatic handled readers: The T
operator need not swipe, but must at least ?/ CTe =
position the reader near the label P iy

®  Fix-mount readers for automatic reading:
The reading is performed laterally passing
the label over the reader. Mo operator is
required, but the position of the code target
miist coincide with the imaging capability
of the reader.

#® Reader gates for automatic scanning: The position of the code must be just under the gate

for short time, enabling the scanner sweep to capture the code target successfully.

9. Scanner > ; .

A scanner is a device that optically scans images, printed text, handwriting, or an object, and
converts it to a digital image. Common examples found in offices are variations of the desktop
scanner where the document is placed on a glass window for scanning. Modern scanners typically
use a charge-coupled device (CCD) or a Contact Image Sensor (CIS) as the image sensor,
whereas older drum scanners use a 5
photomultiplier tube as the image sensor.
A rotary scanner, used for high-speed

document scanning, is another type of
drum scanner, using a CCD array instead
of a photomultiplier. Other types of
scanners are planetary scanners, which
take photographs of books and
documents, and 3D scanners, for
producing three-dimensional models of
objects.,

Another type of scanner is digital
camers scanners, which are based on
the concept of reprographic cameras.
Due to increasing resolution and new Fig. 33: Scanner

Fig. 32 : Barcode reader
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features such as anti-shake, digital cameras have become an attractive alternative to regular
seanners. While still having disadvaniages compared to traditional scanners (such as distortion,
reflections, shadows, low conirast), digital cameras offer advantages such as speed, porability,
gentle digitizing of thick documenis without damaging the book spine.

There are various types of the scanner. Some of these are as follows:

e Drum scanner : Drum scanners takes images information with photomultiplier tubes
(PMT), rather than the charge-coupled device (CCD) arrays found in flatbed scanners
and inexpensive film scanners. The dium scanner gets its name from the clear acrylic
eylinder, the drum, on which the original artwork is mounted for scanning. Depending on
size it is possible o mount eriginals up to 11717, but maximum size varies by manufacturer.
One of the unique features of drum scanners is the ability to control sample area and
aperture size independently.

e Flatbed seanner : A flatbed scanner is usually composed of a glass pane, under which
there is a bright light which illuminates the pane, and a moving optical armay in CCD
scanning.

e Film scanner "Slide” (positive) or negative film can be scanned in equipment specially
manufactured for this purpose, which is knewn as film scanner.

e Hand seanner : Hand scanners come in two forms: document and 3D scanners. Hand
held document scanners are manual devices that are dragged across the'surface of the
image to be scanned. And 3D scanners remains popular for many applications, including
industrial design, reverse engineering, inspection & analysis, digital manufacturing and
medical applications.

Scanner art i$ ant made by placing objects on a flatbed scanner and scanning them. There
has been some debate as to whether scanner art is a form of digital photography. As the
scanner has very little depth of field and a constant light all over the surface, it is different
from photography.

10. Optical Mark Recognition (OMR)

Optical mark recognition is & inpul devic:_ which can detect the presence of a r_nm‘k Nt:cl::
paper. Many traditional OMR devices woﬁ: with a .:ie_dumd ﬁt:.annﬂlde\rhoe l_!s‘m sa'uu:iI aa P
of light onto the form paper. The contrasting reflectivity at predetermined pcsumnbsl onk a.:“g: .
then wiilized to detect the marked areas because they reflect jess light than the blanl
the paper. o .

One of the most familiar applications of optical mark recognition is the use of HB peneil

i i i i jon examinations. Students mark their answers,
bubble optical answer sheets in multiple l:!mloelqucs‘tm o o
or other personal information, by darkening cireles marked on 4 m-mul;::d ps {“lemmﬂ{ﬁw %
sheet is automatically graded by a scanning machine, ONt ® S TO6C B gl otes
e iz Thw:cais, W i ol o I“'m.c‘msmjnf;»lencnrnculiurn. The use of OMR is not
punched into the medium instead of penil filled cire businesses and health care agencies use
only limited to schools or data collection agencics; many o ut error. OMR, OCR, and ICR
OMR to streamline their data input procestes :-md 2 (MR may also be done

i ide : data collestion from paper forms. -
techmologies ll provide a meshs il imaging scanner.The format of OMR, sheet
using an OMR (discrete read head) scanner of a0/ g

is shown below:
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Fig.34 : Format of OMR
11. Optical Character Recognition [OCR):

is the mechanical or electronic translation
dit search in pattern remgl:::in, miﬁd;y;!mimTam
:::;‘u:mmugh ::‘mdcfuic research in the _ﬁch continues, the focus on OCR has shifted to
o rl:::' :n iI::‘;:n t;ch;lqua;. OCR is an instance of ofEline character recognition, where
O e bu; Inx static shape of l!le character. It is necessary to understand that
b sf} ; i¢ technology alsfn used in advanced scanning applications. Due to this,

Vanced scanning solution can be unique and patented and not easily copied despite being
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based on this basic OCR technology. The working of OCR softwrare is shown below:
Edit Station

Applications
Fig.35 : working of OCR software
12. Voice Input
Direct Voice Input is a style of Human-Machine Interaction "HMI" in which the user makes
voice commands to issue instructions to the machine. In this type of system any human can be
input in the machine thrugh the microphone or any other voice input device.

Fig.36 : Voice input device

13. Video Input Device

In this system, videos, animated pictures, images, figure eic. can be send in the Computer to
display.there are many devices for the input. One is the webcam, Webeams are video capturing

ices connected to computers or computer networks, often using USB or, if they connect to
networks, ethernet or Wi-Fi. They are well known for their low manufacturing costs and flexible
applications. Webcams typically include a lens, an image sensor, and some support electronics. As
webcam capabilities have been added to instant messaging text chat services such as ADL Instant
Messenger, one-to-one live video communication over the internet has now reached millions of
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mainstream PC users worldwide. Increased video quality has helped webcams encroggy, .
traditional video conferencing systems.

Webcams arc being used for security purposes. /k/—-\
Software is available allowing PC-connected cameras to / ~ . >
waich for movement and sound. recording both when e
they are detected: these recordings can be saved 1o e %
compuler, e-mailed or uploaded 10 the internet. In one
well-publicised case. a computer e-mailed out Images as
the burglar stole it. allowing the owner to give police
clear picture of the burglar's face even after the computer
had been stolen. Special software can use the video stream
from a webcam to assist or enhance a user’s control of
applications and games. Video features. including faces.
shapes. models and colors can be observed and tracked
to produce a corresponding form of control. A simple
view of webcam is shown in figure 15.

14, Digital camera

A digital camera (digicam) is a camera that takes video or still photographs. or both, digitally
by recording images via an electronic image sensor. Many compact digital still cameras can record
sound and moving video as well as still photographs. In the Westen market. digital cameras outsell
their 35 mm film counterpans. Digital cameras can do things film cameras cannot: displaying
images on a screen immediately afier they are recorded. storing thousands of images on a single
small memory device. recording video with sound. and deleting images to free storage space.Digital
cameras are incorporaied into many devices ranging from PDAs and mobile phones to vehicles.
Compact cameras are designed to be small and portable and are particularly suitable for casual
and "snapshot” use, thus are also called point-and-shoot camera, Since the first digital backs were
intreduced. there have been three main methods of capturing the image. each based on the
hardware configuration of the sensor and color filters. The first method is often called single-shot.
Single-shot capture svstems use either one CCD with a Bayer filter mosaic, or three separate
image sensors which are exposed to the same image via a beam splitter The second method is

referred 10 a5 multi-shot because the sensor is exposed to the image in a sequence of three or
more openings of the lens aperture. The third method is called scanning because the sensor moves
across the focal plane much like the sensor of a desktop scanner.

Fig.37 : A Typical webcam
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Fig. 38 : Front and back of a Digital Camera
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So this is the complete study of the input devices. Now we will study the output devices.
1.11.3 Output Devices

An output device is any piece of computer hardware equipment used to communicate the
results of data processing carried out by an information processing system (such as a computer)
1o the outside wirld.In computing. input/output, or 10, refers to the communication between an
information processing system (such as a computer). and the outside world. Inputs are the signals
or data sent 10 the system, and outputs are the signals or data sent by the system to the
putside. The most common culpuls are monitors and speakers,

There are many owlpul devices. Some of these are as follows:

« Monitors . Display adapter

¢ Color graphics adapter . Video graphics array

o Super extended graphics array - Extended graphics array
e Super vedio graphics amray - LCD monitors

e Video controllor . Video RAM (VRAM)

So this is the list of output devices. Now we will study one by one.
1.11.3.1 Moniter

Almost all computers have a monitor. 3 =
Monitors are also known as Visual / j
Display Units (VDUs). Most computers | H‘-‘H"“
use this display as the main output device, \ \
A monitor is a piece of electrical |
equipment which displays images
generated by devices such as computers,
without producing a permanent record.
The monitor comprises the actual display
device, cireuitry, and an enclosure. The
display device in modern monitors is
typically a thin film transistor liquid crystal
display (TFT-LCDY). while older monitors y
use a cathode ray wbe (CRT). As with S —
television, many different hardware ) . Mol
technologies exist for displaying computer- Fig. 39 : Standard Monitor
generated output:

® Liquid erystal display (LCD).
Cathode ray tube (CRT)
Plasma display
Surface-conduction electron-emitter display (SED)
Organic light-eminting diode (OLED) display
Penetron military aircraft displays.
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Thlc three most important features of a screen are ils §iz, the colors it can display ang ;
resolution, There is more information about these features below. They apply 1o both desy .
maonitors and LCDs. »

®  Size: How big is the screen? Typical sizes are 10” or 127 for LCDs and 14", 15" or 3.
for desktop monitors. The size is measured along the diagonal from the bottom left hyy,
comner to the top right hand corner of the screen.

& Color: Is the monitor color or black & white? Most new desktop computers have coly,
sereens as they are no longer that much more expensive than black & white ones apg
modem computer applications work better with a color monitor.

® Resolution: An image displayed on the screen is made up of lois of dots called pixel;,
If you Took closely at the screen you may be able to sce these pixels. The resolution of
the screen is how many pixels there are up and down and from left to right across the
sereen. A variety of different resolutions are available. For PCs these resolutions have
names. For e.g. VGA is 640 x 480, This means that there are 640 pixels in each row
across the screen and 480 pixels in each column up and down the screen.

| o—
Fig. 40 : Deskiop monitor and LCcp
There are two terms related with the monitors.
o Refresh rate
®  Resolution
"R?Eregh_ Rate : Thu refresh rate (most commonly the "vertical refresh rate”, "vertical sean
rate” for CR1s) is the number of times in a second that display hardware draws the data it is being
given. This is distinet from the measure of frame rate in that the refresh rate includes the repeated
drawing of identical frames, while frame rate measures how a video source can feed an enti
frame of new data to a display.For example, most movie projeciors advance fio : entire
the next one 24 times each sccond. But each frame is illuminated two or three m t_ ;am: o
next frame is projected using a shutter in front of its lamp. As a result, he _lln‘l‘hc ore the
a 24 frames per .-u.-\:nnd.‘ but _i:u @ 48 or T2 Hz refresh rate.On Ck’i‘ di o P mjm'.ur i
refresh rate decreases Mickering, thereby reducing eye strain. Howey isplays, increasing the
specified that is beyond whal s recommended for the display, rjama ; |4:.I’. il a refresh rate is
The refresh rate can he calculated ﬁ‘Om the horizontal = m % ?1' 0 llhl: display can occur.
horizontal lines multiplied by 1.05 {since abow 5% of the time iltnd{y -dmums by the numsber of
moving the electron heam back 0 the top). For instance, 5 mon:m: :JT: lu:“l,f: sereen is spent
a horizontal scanning
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frequency of 96 kHz at a resolution of 1280 » 1024 results in a refresh rate of 96,0000 / (1024
« 1.05) 7 B9 Hz (rounded down).

Resolution : The display resolution of a digital television or display typically refers to the
aumber of distinct pixcls in cach dimension that can be displayed. It can be an ambiguous tefm
especially as the displayed resolution is controlled by all different factors in cathode ray tube
(CRT) and flat panel or projection displays using fixed picture-clement (pixel) arrays.

One use of the term “display resolution” applies to fixed-pixel-array displays such as plasma
display panels (PDPs), liquid crystal displays (LCDs), or similar technologics, and is simply the

ysical number of columns and raws of pixels creating the display (e.g., 1280~ 1024). Note that
the use of the word resolution here is misleading. The term "display resolution” is usually used to
mean pixel dimensions (¢.g., 1280x1024), which does not tell anything about the resolution of the
display on which the image is actually formed. In digital measurement the display resolution would
be given in pixels per inch. In analog measurement, if the screen is 10 inches high then the
horizontal resolution is measured across a square 10 inches wide.

Common Display resolutions
The most common computer display resolutions are as follows:

Reselution % of Internet Users
Higher than 1024=768 iM%
1024 =768 6%
K00 (00 2%
Lower than 800600 . < 1%
Unknown ______?E_____




CoMrUTER ORGANIZ ATty

58

1.11.3.2 Colour Graphics Adapter [CGA) R —t
sraphics Adapter (CGA). introduced in 1981, was TBM'S TiFs aphics capy
and .:.hh: g::ocrci::r !:(‘ulipnl::r E}spla_x standard for the IBM PC.CGA card support 5‘-'\I"-'f”:1| Eraphig,
and text modes. The highest resolution of any mode was 640200, and the highest color depgy
supported was 4-bit (16 colors).
CGA offers four BIOS text modes:
o 40525 characters in up to 16 colors. Each character is a patten of 848 dots. Ty,
effective screen resolution in this mode is 320x200 pixels. BIOS Modes 0 & 1 select 49
column text modes. The difference between these two modes can only be SEEN on 4
composite monitor: mode 0 disabies the color burst. making colors appear in grayscale,
Mode | enables the color burst, allowing for color.
« 8025 characters in up 10 16 colors. Each character is again an 88 dot patiern (the
same character set is used as for 40x23), in a pixel aspect ratio of 1:24. BIOS Modes
2 and 3 select 80 column text modes. As with the 40-column text modes, Mode 2 disables
the color burst in the composite signal and Mode 3 enables it.

Fig. 41 : CGA card with Synertek SY6845
1.11.3.2 Video Grphic Array (VGA):

The term Video Graphics Array (VGA) refers specifically to the display hardware first
introduced with the IBM PS/2 line of computers in 1987, but through its widespread adopiion has
also come to mean ¢ither an analog compuier display standard, the 15-pin D-su re VOA
connector or the 640-480 resolution itself. While this resolution has been supersedsd in the
personal computer market, it is becoming a popular resolution on mobile devices.

Video Graphics Array (VGA) was the last graphical
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g io mrfens Wi i .
VGA is referred o as an "array” instead of an adapler™ hecause it was implemented from

the start as a single chip (an ASIC),
—r r——

Fig. 43 : VGA 256 color paletie scheme

The VGA color system is backwards compatible with the EGA and CGA adapiers. and adds
another level of configuration on top of that. CGA was able 1o display up to 16 colors. and EGA
extended this by allowing cach of the 16 colors w be chosen from a 64-color palette (these 6
colors are made up of two bits each for red, green and blue: two bits = three channels = six bits
=64 different values). VGA further extends this scheme by increasing the EGA paletie from 64
entries 1o 236 entries. Two more blocks of 64 colors with progressively darker shades were added.
along with 8 "blank™ ¢ntries that were set 1o black.

1.11.3.4 SUPER VIDEO GRAPHICS ARRAY [SVGA)

Originally, it was an extension 1o the VGA (video
graphics array) standard first released by IBM in
1987, Unlike VGA-a purely IBM-defined standand-
Super VGA was defined by the Video Electronics

Eaxsy.,

standard introduced by IBM that the majority of PC clone
manufacturers conformed to, making it today (as of 2009) the
lowest common denominator that all PC graphics hardware
supponts. before a device-specific driver is loaded into the
computer, VGA was officially superseded by IBM's XGA
standard. but in reality it was superseded by numerous slightly
different exiensions to VGA made by clone manufacturers
that came 10 be known collectively as "Super VGA”. .

Fig. 42: VGA Port

30

Standards Association (VESA), an open consortium
sel up to promote interoperability and define
standards, When used as a resolution specification,
in contrast to VGA or XGA for example, the term
SVGA normally refers to a resolution of 800 = 600
pixels. Though Super VGA cards appeared in the
same year as VGA, it wasn't until 1989 that Super
VGA was defined by VESA. In that first version, it
called for a resolution of 800 = 600 4-bit pixels.
Each pixel could

Fig. 44 : SVGA port
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therefore be any of 16 different colours. 1t was q11if-kly el ;
well bevond that in the following years the m:cr::ic_e b«.:;c; b

uper i s roltages w indicate the de o
b m“:rorurc}:nﬂ?clr:::ﬂfc:is no theoretical limit t© u'Ecﬂnunﬁm_ ol :11:::-1“1';: f::"iurx
T’:n?:: tiehedrslsﬂl\cd Note that th.is applies to any VGA or Super VGA menitor. ¢ the outpy

ended 1o 1024 < 768 B-bit pixels, angd
a the video card and the VGA
colour depth. In consequence,

2 3 . <alculations the card performs in order
ideo card is analog., the intenal calcul . ; BN ¢
:i ;i?:l a?lim::;?\:ltagﬂ are entirely digital. Tniﬂm;r;a;c tﬂt:ct :::::::r t’:‘[ ;l:':::":di :::E:J
I Il is m or "
WVGA display svstem can reproduce. no change al al ooty g e
y arger ell need 10 be nedesigned i)

nmljhs !:, hda'::lz_:pfirrclslchip \womgwn:lung parts for high-colour video cards within jus
50, the leading g dors were

a few months of Super VGA's introduction.

1.11.3.5 Extended Graphics Armay (XGA):

isplay i in 1990. Today,
: i is an IBM display standard mt_mduccd in ,
o leghunmin Gﬂphluc-;m 1 :'Is:‘f: 768 pixels display resolution. It was not a new and

it is the most common appellation i i AN e
impro acement VGA. but rather became on¢ particular sut
' f m.;::: |I-.If‘1.':§ cmmdrgm 2@«”\'6.4" umbrella. The initial version of XGA expanded
: & o 3
:'par- IBM's VGA. adding support for o nuoluuons.. . i
e 800600 pixels with high color (16 bits per pixel: i.e.. 6::536 colors).
e 1024768 pivels with 2 palene of 256 colors (8 hits per pixel) —
ike its predecessor (the [BM £514), XGA offered fixed function hardware acceleration lo
:::t = g of !D[ drawing tasks. XGA and 8514 could offload line-draw. blln‘l-‘lp:l.‘ﬂ[.u'
ﬁhh} and color-fill operations from the host CPU. XGA's acceleration was faster :Ihan &5 l‘4 s,
:n:ima;-c comprehensive in that it supporied more drawing primitives and XGA's 16 bits per pixel
(65,536 color) display-mode.
1.11.3.6 Super Extended Graphics Araay (SXGA):

SX(GA is stands for Super eXrended
/—\
//—\1 .

Graphics Array referring o a standard
monitor resolution of 1280x1024 pixels. This
<3
i R
EI 0 | T
Fig. 45: SXGA PORT

display resolution is the "next step” above
the XGA resolution that IBM developed in
1990 A siandard 4:3 monitor using this
resolution will have rectangular rather than
square pixels, meaning that unless the
software compensates for this the picture
will be distorted, causing circles to appear
elliptical. There is a less common 1280~960 resolution sometimes unofficially called "SXGA-" (to
avoid confusion with the "standard” SXGA) that preserves the common 4:3 aspect ratio. SXGA is
the most common native resolution of 17" and 19" LCD monitors. An LCD monitpr with SXGA
native resolution will typically have a physical 5:4 aspect ratio, preserving a |:1 pixel aspeet
ratio. SXGA is also a popular resolution for cell phone cameras, such as the Moiorola Razr and
most Samsung and LG phones. Although being taken over by newer UXGA (2.0 megapixel)
cameras, the 1.3 megapixel is the most common for the time being.
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1,11-3-7 Liguid Crysta] Display (LD

A liguid crysial display (Lo is 3 I
L-|a1n-=ir“"-""““"“““‘" optical deviee "l'-'lrm.l ”;:n
o thin, Mat panel ﬂ}:l:lc up of any numher ﬂrf:ult:;
or monochrome pixels filled with |iguig crysials
and arrayed in front of a light ::uurcc{h,ck“.gi“']
or rellector. Ii.. i often used in battery -powered
electronic devices because it requires very small
amounts of clectric power Each pixel of an ¢y
wpically consists of a layer of moleeyles aligned
petween (WO transparent electrodes, and two
pdan'ring ﬁllerf. the axes of ransmission of which
are (in most of the cases) perpendicular 1o each
otlrer. With no actual liquid ervstal between the
polarizing filters, light passing through the firs;
filter would be blocked by the second (crossed)
polarizer.

There are many [eatures of the LCDs. Some of these are as follows:

® Resolution: The horizontal and vertical size expressed in pixels (e.c. 1024 = T68).

:J['I;‘i ::klc CRT moniters, LCD monitors have a nali\';:-suppontdpreh\[utliu; for best di.-apl:g-
fect.

® Response time: The minimum time necessary to change a pixel's color or brightness.

¢ Refresh rate: The number of times per second in which the monitor draws the data it
is being given.
Matrix type: Active TFT or Passive.
Color support: How many types of colors are supported,
Brightness: The amount of light emitted from the display.
Contrast ratio: The ratio of the intensity of the brightest bright to the darkest dark.

L] _ln]mt ports: (e.g., DVI, VGA, LVDS, DisplayPort. or even S-Video and HDMI).

A simple fig. of LCD screen is shown below:
1.11.3.8 Video controller

A Video Display Controller or VDC is an integrated circuit which is the main component in
avideo signal generator. Some VDCs also generate a sound signal. but in that case it's not their
main function. VDCs were most often used in the old home-computers of the 80s, but also in some
carly video game systems. The VDC is always the main component of the video signal generator
logic, but sometimes there are also other supporting chips used, such as RAM to hold the pixel
data, ROM (o hold character fonts, or perhaps some discrete logic such as shift registers were
necessary 1o build a complete system. In any case, it's the VDC's responsibility to generate the
liming of the necessary video signals, such as the horizontal and vertical synchronisation signals,
and the blanking interval signal. Most often the VIDC chip is completely imegrated in the logic of
the main computer system, (its video RAM appears in the memory map of the ||:Iain CPU), but
sometimes it functions as 4 coprocessor that ean manipulate the video RAM contents independently.
There are various types of the video controllor. Some of these are as follows:

Fig. 46 : LCD screen
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e ideo shift regi stems” are the most simple tYpe of vide
e Video shifiers, or "Video shift register based systems” are (e most simp P o
TS, sponsi ideo timing signals, but they nomally do ng
controllers; they are responsible for the vide vi;lmgdum e T Pl b

: i directly. They get the ificr™). T
access the Video RAM directly. They ge ne the technical name "Video shifier”). This

¢ synchronisation si g‘,nals. 1o output a videg
Interface Adapter (TIA).

a time, and convert it to a serial bitstream (he
serial data stream is then used, lug_ell_a;:rlwzp'n_ th
signal. Example of video shifter is Television fag s it

[ erates the video timings and reads video data from g

& A CRTC. or CRT Controller, gen bl P L

attached 1o the CRTC, 1o outpul it via an extern s !
%:: output shift register. Because the actual capabilities -_JF the wdco_ls_;Eanmr dcgcnd
10 a large degree on the external logic. video generalor based on a CR lb ip can have
a wide range of capabilities. From very simple systems 1o very high resolution ijlm-'-'s
supporting a wide range of colours. Sprites however are normally not Sup]'wﬂ%(‘[”g l("l‘.i..m
systems. Example of CRTC controllor is Intel 8275 conirollor. 'I‘n_e Intel 2 RT
controller was not used in any mainstream sysiem, but was used in some S100 bus
syslems.
e Video interface

controllers are much more complex than CRT controllers, and the external
cireuitry that is needed with a CRTC is em

bedded in the video controller cll\ujp‘.l S:igrilc::jnn;
ported, as are (RAM based) character generators and video RAM dedicated to
:li;llf:ll;:il:lrihulcs and p:{nllcu.-.- registers for the high-resolution andfor text-modes. The
Signetics 2636 and 2637 are video wntmllt,‘t]s best known for their use in the Interton VC
‘merson Arcadia 2001 respectively. .
™ :Fma;?;or;‘r::g have their own i.;:::ml cyPU dedicated to reading (nr_1d writing) 1!M:lr
own video RAM, and converting the contents of this video RAM to a video signal. The
main CPU (central processing unit) ean give commands (o the coprocessor, for example
to change the video medes or to manipulate the video ram contents. The video coprocessor
also controls the (most often RAM based) character generator, the coiq:rr utmblflc RAM,
Palette registers and the Spite logic. Example of video coprocessors is ANTIC {Alpha-
Numeric Television Interface Circuit).
1.11.3.9 VRAM:
VRAM is a dual-ported variant of DRAM
which was once commonly used to store the
frame-bufler in some graphics adaplors.ll was
invented by F. Dill and R. Matick a1 IBM Rescarch
in 1980, with a patent issued in 1985 (US Patent
4,541,075). The first commercial use of VRAM
was in the high resolution graphics adapter
introduced in 1986 by IBM with the PC/RT
system.VRAM has two sets of data output pins,
and thus twa ports that can be used simultancously.
The first pori, the DRAM port, is accessed by
the ims-t computer in a manner very similar (o
traditional DRAM. The second port, the video
port, is typically read-only and is dedicated to
providing a high bandwidth data channel for the
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£ the cxeess bits which must be accessed, but
horizontal sean line af a display is mapped 1o
il g all 1024 bits into a separate row bulTer. these
DRAM armay free to be accessed ( 1o the display circuitry. This will leave access Lo the

' 4 (read or write) for many cycles, until the row buffer is almost

depleted. A complete DRAM read evelp © : .
DRAM cycles available for noma]c;::::s;sc:n]} FRALired o il the Tow uer, leaviog most

VRAM can be represented as:

'Er“phirﬁ. chipsel. VRAM operates by not discard;

making il use of them in a simpl way, Ir:rlm
a full word. then upon reading one worg g;-|d h:h'hl-
pits can subsequently be serially he

Comparision of varcius monitor standard:
[ Video .

siandard | Full name Deseription poemiay | Aspeeq Color
— (pxels) | "0 | depth
Monochrome | The original standards on [BM PCs and
MDA | Display IBM PC XTs with 4 K Bvideo RAM.
Adapter Introduced in 1951 by IBM. Supports tex 720350 (text) | T2:35 | 1 bpp
made only,
Color Introduced in 1981 by TBM, as the first

color display standand for the IBM PC. The GH0=200(128k)| 16:5 I hpp

G Graphics.
Goa | BRSO prashs i 320<200(64k) | 16:10 | 2bpp

Adapter
P equip d with 16 KB video RAM. 160=200(32k) | 4:5 4 bpp
Introduced in 1984 by IBM. A resolution of
Enhanced 640 * 350 pixels of 16 different colors (4 !
EGA | Graphics bits per pixel. or bpp), selectable froma 64 | 640350(224k)| 648:35 dbpp
Adapter color palette (2 bits pereach of red-green-

bhuc).

Introduced in 1987 by 1BM, VGA is
actually a set of different resolutions, but is
Video most common by used today to refer to 640
® 480 pine | displays with 16 colors and a

S10x480 (307K)| 4:3 ::"p
640350 (224K)| 64:35 i

VGA | Graphics 43 3 2 48
g -3 aspect rtio. VOA displays and adapters | 320=200(64k) | 16:10
8 are genenlly capable of Mode X graphics, | 720400 {tex) | %:3 :?,:p

an undocumented mode to allow increased
non-standand resolutions,

A video disply standard created by VESA
for 1BM PC compatibk: personal
computers, Introduced i 1989

SVGA | Super VGA BO0=600(480k)| 4:3 4bpp

An IBM display standard inteoduced in

Extended 1990, XGA -2 added 1024 * T68 support for | 1024=768 &3 Bbpp
XGA | Graphics high colorand higher refresh rates, (786k) .;f_; 16
Armay improved performance, and support for G040 (307K)| bpp

1360 % 1024 in 6 colors.
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ARhough not an oh’rm “-""\l
now used w0 referto 1152 x 864, which is p— |
Estended the largest 4:3 array yielding under one o95K) 4:3 Bhpy, :
NGA+ | Graphics million pinels. Variants of tis were used Eu s iomio| 43 1|’ 6
Amay Plus | by Appl Computer (at 1152x870) and Sun Pp
' Microsystems (at 1152x900) for 21-inch
CRT displays.
A widely used 32 bit True color standard,
with an unusual aspect ratio of S:Jtt;ff:‘
instead of the more common 4:3 (1.33:
. g which means that 4:3 pictures and video 1280= 1024 54 R
SXGA | SuperXGh { oy appear lketterbored on the namower 5:4 (1310K) bpp
screens. This is generally the physical
aspect rtio & native resolution of standard
17" and 19" LCD monitors.
Used on 14 inch and 15 inch notebook 1400= 1050 2 32
SXGA+ | Super XGA* | | ony screens and u few smaller screens. {1470k) = bpp
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1.11.4 Prinvers

A printer is a peripheral which
produces a hard copy of documents stored
in electronic form, usually on physical
print  media such as paper or
transparencies. Many printers are
primarily used as local peripherals, and
are attached by a printer cable or, in most
newer printers, a USB cable to a
computer which serves as a document
source. Some printers, commonly known
as network printers, have built-in network
imerfaces (typically wireless or Ethernet),
and can serve as a hardcopy device for
any user on the network. Individual
printers are often designed to support both
local and network connected users at the
same time.In addition, a few modem
printers can directly interface to electronic
media such as memory sticks or memory
»anis or to image capture devices such as digi
with a scanners and/or fax machines in
that include non-printing

Fig. 47 : Simple view of printer

digital CAMERAS, SCanners; some printers are combined
o a single unit, and can function as photocopiers. Printers
hat . ures are sometimes called Multifunction Pri i
: i ! ion Printers (MFP), Multi
mu;tror;n":)m ices (MFD), or All-In-One (AIO) printers. Most MFPs include pﬁn:ing. s)l:anniﬂs-
¢ copying ameng their features. Printers are designed for low-volume, short-t d pri

Jobs; requiring virtually no sety of a gi\e‘n doc- uma.rmHn 'srv“ﬂu
/ ument. However.

! p time to achieve a hard copy
panters are generally slow devices and the cost per page is _',' relatively high. The printing
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mpn:::i}:]r::;:::z:gc iﬁ“ for high-volume, professional publishing. However, as printers

o now done by i e, many jobs which used to be done by professional print
shops arc mie DY users on local printers; see desktop publishing,
There are vanous types of printers. Some of these are as follows:

Dot matrix printer

. A . Daisy wheel printer

» Inkjet printer . Line printer

o Label printer . Page printer

o Thermal wax wansfer printer . Dye- submilation printer
o IRIS printer . Laser printer

So these are the types of the printers. Now we will study one by one in following way:
1.11.4.1 DOT Matrix printer (DMP)

A dot matrix printer or impact matrix printer is a type of computer printer with a print head
that runs back and forth, or in an up and down motion, on the page and prints by impact, striking
an ink-soaked cloth ribbon against the paper, much like a typewriter. Each dot is produced by a
tiny metal rod. also called a "wire" or "pin", which is driven forward by the power of a tiny
electromagnet or solenoid, either directly or through small levers (pawls). the term dot matrix
printer is specifically used for impact printers that use a matrix of small pins to create precise dots.
The advantage of dot-matrix over ather impact printers is that they can produce graphical images
in addition 1o text; however the text is generally of poorer quality than impact printers that use
letterforms. The moving portion of the printer is called the print head, and when running the printer
as o generic text device generally prints one line of text at a time. Most dot matrix printers have
a single vertical line of doi-making equipment on their print heads; others have a few interleaved
rows in erder to improve dot density. These machines can be highly durable. When they do wear
out, it is generally due to ink invading the guide plate of the print head, causing grit to adhere 1o
it; this grit slowly causes the channels in the guide plate to wear from circles into ovals or slots,
providing less and less accurate guidance to the printing wires.

Dot-matrix printers can be broadly divided into two major classes:

®  Ballistic wire printers

e Stored energy printers

Dot matrix printers can either be character-based or line-based (that is, a single horizontal
series of pixels across the page), referring to the configuration of the print head. At one time, dot
malrix printers were one of the more common types of printers used for general use - such as
for home and small office use. Such printers would have either 9 or 24 pins on the print head.
24-pin print heads were able to print at a higher quality. Once the price of ink_jcl pfinters dropped
10 the point where they were competitive with dot matrix printers, dot matrix priniers began 1o
fall out of favor for general use. : -

Some dot matrix printers, such as the NEC P6300, can be upgraded to print in color. This is
achieved through the use of a four-color ribbon mounted on a mechanism that raises and lowers
the ribbons as needed, Color graphics are generally printed in four passes at siandard rrl:sulufmn.
thus slowing down printing considerably. As  result, color graphics cen take up.(o four times
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longer to print than standard menochrome graphics.
mode. Dot matrix printers are still
commonly used in low-cost, low-quality
applications like cash registers. or in
demanding, very high volume
applications like invoice printing.

The main use of Dot-Matrix
Printers are in areas of intensive
transaction-processing systems that
chum out quite a lot of printing. Many
companies who might have started off
with dot-matrix printers are not so |
easily convinced to go for printers = (
based on other technologies because
of the speed advantage that they have
with dot-matrix printers. A simple view
of Dot matrix printer is shown in fig.
26.

or up to §-16 times as long at high ""‘"'“Hun

Fig. 48 : Dot Matrix printer

There are many tvpes of dot matrix printer. Some of these are as follows:
LALSO — 180 o/s line printer

L8120 - 120 os terminal

LAI20 — 180 o/s advanced terminal

LA3 - Cost-reduced 1erminal printer

LA38 - An LA34 with more features

LAIL2 — A portable terminal printer

There are various advantage and disadvantage of the printer. First we will discuss advantage
then we will discuss the disadvantage.

Advantage:

li)dl miatrix printers, like any impact printer, can print on multi-part stationery or make carbon-
copies. Impact printers have one of the lowest printing costs per page. As
lhle printout gradually fades rather than suddenly stopping partway through
:ed:;](]fz oc-iurnn}l paper. Standard-carriage printers printed on letter-wi

© 10 use continuous paper rather than requiring indivi
dim e ommepeed. o e uwr::ﬂ:;n[\g individual sheets,
bitmap representation of typeface data, scalable ty

the ink is running out,
a job. it could print 1o
dth (8.5") paper. They
: making them useful for
ofa font’s printed-size. Unlike the traditional
pefaces used a vector-based definition. They
it Work situations where printed content is more important
méﬂﬂuﬂﬁ.ﬂk ":‘_’0" also does not easily dry out, including both the ribbon stored in the
g pﬂnlﬁpt:o l':.n Ll::; is stretched in front of the print head; this unigue property allows
g 3 n g Bl &
with a Fire Alamm Control Panel's ol:ll;zfnmm e A e Rt
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Di'ld“ntage: .
Dol matrix or Impact printers are usually noisy, to the extent that sound dampening enclosures

+ are available for use in quiet environments. They can only print low resolution graphics, with

Jimited color performance. limited quality and comparatively low speed. While they support fanflllld 1

+ with tractor holes. single-sheet paper usually has to be wound in and aligned by hand, which
is relatively inconvenient and time-¢ ing. While far better suited to printing on !abelhs than a
jaser printet or an inkjel printer, they are prone to bent pins (and therefore a destroyed printhead)
caused by printing a character half-on and half-off the label.
1.11.4.2 Daisy Wheel Printer

Daisy wheel printing is an impact printing technology invented in 1969 by David S. Lee.It uses
interchangeable pre-formed type elements, each with 96 glyphs, 10 generate high-quality output
comparable 1o premium typewriters such as the IBM "Golfbali” Selectric, but three times faster.
Daisy-wheel printing was used in electronie typewriters, word processors and computer sy'slctmfrl?rn
1972.1n early days daisy-wheel printers had become the dominant technology for high-quality
prin. Dot-matrix impact or thermal printers were used where higher speed was required and poor
print quality was acceptable. Both technologies were rapidly superseded for most purposes when
dot-based priniers-in particular laser printers-that could print any characters or graphics rather
than being restricted to a limited character set became able to produce output of comparable
quality. Daisy-wheel technology is now found only in some electronic typewriters. Like all other
impact printers, daisy wheel printers are noisy. Although the daisy wheel principle is basically
inappropriate for printing bitmap graphics, there were attempts to enable them to do so.lM_ost
daisy wheel printers supported a relatively coarse and extremely slow graphics mode by printing
the image entirely out of full stops. :

Fig. 49: Metal Daisy Wheel for Xerox Fig. 50: Working of Daisy wheel printer
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1.11.4.3 Inkjet Printer
Inkjet printers operate by propelling
variably-sized droplets of liquid o molten material
onto almost any sized page. They are the most
. comiimon fvpe of computer prinlcr for the gcllﬁl‘:ﬂ
consumer due to their low cost. high quality of
output, capability of printing in different colors.
and ease of use.Like most modem technologies.
the present-day inkjet has built on the progress
made by many earlier versions. Among many
contributors. Epson. Hewlet-Packard and Canon
can claim a substantial share of the eredit for the
development of the modem inkjetThe emerging
ink jet material deposition market also wses ink
jet technologies. There are three main technologics in use in contemporary inkjet printers: therma),
piezoelectric. and continuous.The ink used is known as aqueous (i.c. waler-based inks using
pigments or dyes) and the print head is generally cheaper to produce than other inkjet technologies,

Fig. 51: Inkjet printer

AR

¥

N -
SRR A

Fig. 52: Block Diagram Inkj i
—— gram Inkjet printer

; Compared 10 carlier consumer-
They are quieter in operation than i

oriented color printers, inkjets have a number ol advantages.
1 mpact dol matrix or daisywheel printers. T i

et o o 5y printers. They ¢ t finer,
:ﬂu:r;:l*‘fr':;:-_"fb U“""EP higher printhead resoluion, and many consumer inkjets \\Lffil:' ::IlluF:::mr.:;:lLl-’
Torue g L AC s Aave the advantage of practically no warm up time
WeT cost per page. For some inkjet printers, monochrome ink sets are mif,;,:fr::u?g I;:;;ﬂ;:‘:
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printer manufacturer or third-party suppliers. These allow the inkjet printer to compete with the
<ilver-based photographic papers traditionally used in black-and-white photography.
pisadﬂﬂt‘E“

There are various advantages of the inkjet printer. The ink is often very expensive. (For a
pical OEM cartridge priced a1 $15, containing § mlL of ink, the ink effectively costs S3000 per
Jiigr--or $8000 per gallon.) According to the BBC (2003.Many "intelligent” ink cartridges contain
o microchip that communicates the estimated ink level to the printer; this may cause the printer
10 display an error message, or incorrectly inform the user that the ink caniridge is empty. In some
cases, these messages can be ignored, but some inkjet printers will refuse to print with a cartridge
that declares itself empty, in order to prevent consumers from refilling cartridges. The lifetime of
inkjet prints produced by inkjets using aqueous inks is limited; they will eventually fade and the
color balance may change. On the other hand, prints produced from solvent-based inkjets may last
several years before fading, even in direct sunlight, and so-called "archival inks" have been
produced for use in aqueous-based machines which offer extended life. Because the ink used in
most consumer inkjets is water-soluble, care must be taken with inkjet-printed documents to avoid
even thesmallest drop of water, which can cause severe "blurring” or "running.” Similarly, water-
based highlighter markers can blur inkjet=printed documents. The ink consumed cleaning them -
cither during cleaning invoked by the user, or in many cases, performed automatically by the
printer on a routine schedule - can account for a significant proportion of the total ink installed
in the machine.

Even with many available options for cost-reduction, inkjet printing using desktop printers is
costly over time due to expensive replacement ink cartridges with much lower capacity than laser-
printer cartridges. Major applications where these printers are used are for outdoor setiings for
billboards, truck sides and truck cunains, building graphics and banners, while indoor displays
include point-of-sales displays, backlit displays, exhibition graphics and museum graphics,
1.11.4.4 Line Printer

The line printer is a form of high speed impact printer in which one line of type is printed at
a time. They are mostly associated with the early days of computing, but the technology is still
in use. Print speeds of 600 to 1200 lines-per-minute were common.

There are Four principal of designs existed:

*  Drum printers . Chain (train) printers

& Bar printers L] Comb printers

In & typical drum printer design, a fixed font character set is engraved onto the periphery
of a number of print wheels, the number matching the number of columns (letters in a line) the
printer could print. Chain printers (also known as train printers) placed the type on moving bars.
As wilh the drum printer, as the correct character passed by each column, a hammer was fired
from behind the paper. Compared to drum printers, chain printers had the advantage that the type
chain could usually be changed by the operator. Band printers are a variation of chain printers,
where a thin steel band is used instead of @ chain, with the characiers embossed on the band.
Bar printers were similar to chain printers but were slower and less expensive. Rather than a
chain moving continuously in one direction, the characters were on fingers mounted on a bar that
moved lefi-to-right and then right-to-left in front of the paper. An example was the [BM 1443,

[N TRODUCTION TO Comrurer Sysrim
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Comb printers, also called line matrix printers, represent the Tc[un.tl major d;sngl;. These Pring
. : e 5 rinting. In these printers, a com of hammers pri
were a hybrid of dot matrix printing and line printing. forth slighil gy
a portion of a row of pixels at one time. By shifiing the comb back and forth slightly, the epy;
pixel row could be printed (continuing the example. in eight eyeles). The paper then advanceg
the next pixel row was printed.

All line printers used paper provided in boxes
of continuous fan-fold forms rather than cut-
sheets. The paper was usually perforated to tear ?
into cut sheets if desired and was commonly xF
printed with alternating white and light-green
areas. allowing the reader 1o easily follow a line
of text across the page. This technology is still in
use in a number of applications. It is usually both
faster and has lower total cost of ownership,
including purchase price. consumables, paper. and
maintenance. than laser printers. Line printers
continue to be used for printing box labels, medium
volume accounting and other large business L
applications.. Multi-part paper forms printed in i Lea
one operation are sometimes useful. The the |
limited character set, fixed characier spacing. and g\ ey 7 V]
relatively poor print quality make impact line o \g
printers unsuitable for correspondence, books. and i
ather applications requiring high print quality. _ )
1.11.4.8 Label Printer Fig. 53: Line Printer

A label printer is a computer printer that prints on self-adhesive label material and/or card-
stock (tags). Label printers with built-in keyboards and displays, for stand-glone use (without a

computer), are often called label makers. Label printers are different from ordinary printers
because they need to have special feed mechanisms to handle rolled stock, or tear sheet (fanfold)
stock. Common connectivity for label printers include RS-232 serial, Universal Serial Bus, parallel,
Ethemnet.Label printers have a wide variety of applications, including supply chain 'management,
retail price marking, packaging labels, blood and laboratory specimen marking, and fixed assels
management.
Types of Label Printers
®  Desktop label printers arc gencrally designed for light- to medium-duty usage with a
roll of stock up 1o 4" wide. They are quiet and inexpensive.
¢ Commercial label printers can typically hold a larger roll of stock (up to 8" wide) and
are geared for medium-volume printing.
® Industrial label printers are designed for heavy-duty, continuous operation in warchouses,
distribution centers, factories and large organization.
F.lﬂll.lsl‘l']il f:‘lol‘l!_b.l!_rﬂhﬂ pnnl:ers are designed for heavy-duty operation on location.
rlj;xamplcs ofapplications are labeling for electrical installations, construction sites, where
ere are no compuiers.
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o RFID readers are specialized
label printers that print and

encode at the same time on — |
RFID transponders (1ags) e ¥ ‘\‘/m\i
enclosed in paper or printable : Tﬁn l
synthetic materials. RFID tags TL/
need to  have printed L
information for backwards :
compatibility with barcode {2 e
systems, so humans can identify !. 4 j?zr:f“ //
the 1ag. | / . iy

o Personal label printers or T e i

label makers are handheld or
small desktop devices. They
are intended for home office,
small office, or small businesses
use. The cost of the printers is generally very low, making them popul
nsETs.

.11.4.6 Laser Printer
: 1Tm: laser printer was invented at Xerox in 1969 by researcher Gary Starkweather.A laser

rinter is a common type of computer printer that rapidly produee':i high qm_lily text and grz:hlcs
'.3,, plain paper. As with digital photocopiers and multifunction printers (MFPs), laser printers

Fig. 54: Label Printer

ar with low volume
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Fig. 56: Component of LASER Printer

Fig. 55: LASER Printer
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employ a xerographic printing process but differ from analog photocopiers & “'“‘I !l""'_ Mage j,
produced by the direct scanning of a laser beam across the printer’s pholoreceptor. AISCE printgy,
have many signilicant advantages over other ypes of printers. llJuhkc ||11;m P ; .M' Pnn_
speed can vary widely, and depends on many factors, including the graphic infensity of the jq
being processed. In comparison with the laser printer. most |_nl_;1c| printers un.:_l dut—m:n TiX prinigr,
simply take an incoming stream of data and dircetly imprint it ina slulw lurching process |i1.;n May
include pauses as the printer waits for more data. A laser printer is !lnul_ulc [ \:.mk |I:|'.u wa
because such a large amount of data needs to output to the printing device ina rapid, continugy,
process. )

Most consumer and small business laser printers use a toner cartridge that combines the
phatoreceptor (sometimes called “imaging drum”) with the toner snppl)'_l'-in. tlfe waste tongr
hopper, and various wiper blades. When the toner supply is -.‘mISI.LIIICId. replacing thL toner cartridge
automatically replaces the imaging drum, waste toner hopper. and wiper blades. Some laser printers
maintain a page count of the number of pages printed since last maintenance. On these models,
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Liguified Yax

a reminder message will appear informing the user it is nearing time to replace lard ma e
parts.
1.11.4.7 Thermal Wax Transfer Printer

A thermal transfer printer is a printer which prints on paper by melting a coating of ribbon
50 that it stavs glued to the material on which the print is applied. It contrasts with Direct Thermal
printing where no ribbon is present in the process. It was invented by SATO corporation around
the late 1940s.Usage of TT printers in industry includes:

o  barcode labels (as labels printed with thermal printer tend not to last long), or for marking

clothing labels (shint size etc)

*  Printing plastic labels for chemical containers (because the cheaper types of plastic would

melt in a laser printer)

Barcode printers typically come in fixed sizes of 4 inches, 6 inches or & inches wide etc,
Although a number of manufacturers have made differing sizes in the past, most have now
standardised on these sizes. The main application for these printers is 1o produce barcode labels
for product and shipping identification. The printers use a fixed width thermal print head, pressing
onto a paper or plastic label, over a driven rubber roller called a platen.

B:_am-cm the print head and the label is sandwiched a very thin thermal transfer ribbon (or
sometimes called “foil”), which is a polyester film which has been coated on the label side with
4 Wak, wax-resin or pure resin "ink”. Thermal printing technology can be used to produce color
images by adh.ering a wan-based ink onto paper. As the paper and ribbon travel in unison beneath
the thermal print head, the wax-based ink from the transfer ribbon melts onto the paper. When
cooled, the wax is permanently adhered to the paper. This type of thermal printer uses a like-sized
panel of rihbon for each page 10 be printed, regardless of the contents of the page.

A working diagram of thermal wax printer is a5 follows:
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Thermal Transfer Printing
Fig. 57 Fig. 38: Working diagram of thermal wax printer
1.11.4.8 IRIS Printer
An Iris printer is a large format color inkjet printer manufactured by the Graphic Communications
Group of Eastman Kodak, which is used for digital prepress proofing. Iris printers use a continuous
flow ink system to produce continuous-tone output on various media. including paper. canvas, silk.

Fig. 59: IRIS PRINTER
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: el ate continuously
linen and other textiles, the Iris printers’ four | micrometre glass jets operate contl s1y undey

i i : a pi o crvstal to produce drops at a | mHz rate. The pringg
l:f':.:mf:f{h‘e:?:ﬁ;i lﬁ:ﬁlﬁmmﬁ. Iris printers are also noted for the Iulnf‘ms! of thejy
consumables compared to other printing technologies- _!‘nnts produced by an _'1;\!’;'"_'? are
commonly called "Ifis prints™. Iris proofs”. or simply “lrises The lris printer was 0:1;";; : _hexr. oped
by Tris Graphics. Iris priniers are used in prepress proofing for color on printing jobs Where colr
match is ritical. such as commercial product packaging and magazine ]n}-out‘. Th?'rI mln]_:uu is useq
1o check (proof) what the colors W ill look like before mass Emduc:wn bgj_:ms. . : “ds' printers
connection with industrial printing meant the name "Iris prm_l‘_ul-as synony r_nn.us witha 1_?11;.5:,“_2
prepress proof. Nash and Holbert came up with the name "digigraph” to iry 1o distinguish theiy
work from the industrial process.
1.11.4.9 DYE-SUBLIMATION PRINTER: ) )

A dve-sublimation printer {or dye-sub printer) is a computer printer which ¢|npln;.-s_ a
prin:ing}.mccs:; that uses heat to transfer dye to a medium such as a plastic card, paper. or fabric,
o or at a time using a ribbon that has color panels. Most dye.

The process is usually to lay one col . :
sublil::wliun printers use CMYO colors which differs from the more recognized CMYK colors in

that the black dve is eliminated in favour of a clear overcoating. Many consumer and professional
dve-sublimation printers ar¢ designed and used for producing photographic prints.

" Sublimation is when a substance transitions between the solid and gas states without going
through a liquid stage; the action of dry ice exposed to room temperature is @ common champ_h.-.
In & dye-sublimation printer the printing dve is heated up until it turns into a gas, at which point
it diffises onto the printing media and solidifies. Prior to printing, the dye is stored on a cellophane
ribbon. The ribbon is made up of three colored panels (cyan, magenta, and yellow) and one glear
panel which holds the lamination material for the overcoating. During the printing, the printer
rollers will move the media and one of the colored panels together under a thermal printing head,
which is usually the same width as the shorter dimension of the print media. Tiny heating elements
on the head change temperature rapidly, laying different amounts of dye depending on the amount
of heat applied. Afier the printer finishes covering the media in one color, it winds the ribbon on
1o the next color panel and partially ejects the media from the printer to prepare for the next cycle.
The entire process is repeated four times in total: the first three lay the colors onio the media to
form a complete image, while the last one lays the laminate over top.

The advantage of dye-sublimation printing has been the fact that it is a continuous-tone
technology, where each dot can be any color. In contrast, inkjet printers can vary the location and
size of ink droplets. a process called dithering, but each drop of ink is limited to the colors of the
inks installed Dye sublimation offers advantages over inkjet printing. For one, the prints are dry
and ready to handle as soon as they exit the printer. Since the thermal head doesn't have to sweep
back and ﬁmhowrlhe print media, there are fewer moving parts that can break down, As the
?.;; r:\:t enters a liquid phase, the whole printing cycle is extremely clean; there are no liquid
o r::;b IE and no print heads to get clogged. These fhsluf:s make dye-sublimation generally

mmkm' ology over inkjet printing. Dye—subllmat-mn printers have some drawbacks
v 4 1o inkjet printers. Each of the colored pancls of the ribbons; and the thermal head tself,
mwhﬂ:sunft}mmed:alhmubmgpnnledon Furthermore, onl ially-
s bl This mens s o sublinaion peiner ot e h ooy
MKJet printers in printing on a wide range of media. :
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Fig. 60 : (A) Dye-Sublimation printer  (B) Working diagram of Dye -Sublimation Printer
1.11.4.10 Fiery Printer

“Fiery" is usually software that is used for graphics processing to a production printer or
plotter. Printers using fiery software are usually in the $1,500.00 and up bracket all the way to
pmdumim presses at 100's of thousands each.

Fiery isn't really the printer but actually a software to drive a printer. Better systems are
actually provided on a server that is dedicated and hooked to whichever machine the software
is going to control.
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Fig, 61 : Fiery Printer



Comptir ORGaN, .

76

1.11.5% Plotrers

: ) ical plots. that conneets (o
i - miine device to print graphica .
A plotter is a vector gmrhl;:m p;:.n:::l u: ﬁumm‘"" plotters and dﬂ::i:z:cumm .
e lipe -orh:dm o hTi-:S oe the paper over a roller which moved the pape Sigmendh fio
Early plotters worked by plﬂu-!n;wd back and forth on a single am 'l'ur_‘l' mcnu:m.'1 I :,:
for X u:;;mn;}zl:gle t‘ﬁﬂﬁi Liosks that were available for a while in the greeling ca ang
also in reale-/ :
rmarkets HP L
oty b e jmarily i ical drawing and CAD applications, why,
Iy in technical drawing CAD ¢ h
7475 6 pen plotter. Plotters 3“::::6 Pl,:]l’:""' ‘] arge paper sizes while maintaining hl.;gh resolutioy
mq;l:ml wﬂﬂﬂﬁk w;hcinn the pen with a cutter, and in this form plotters can p,
Another use i E
in many garment and sign shops. .'
fmn':‘l'::u zn’.: various npes of the plotters. Some of these are as follows:
e Pen Ploner
o Inkjet plotier
»  Flectrostatic plotter

I s N -
T iy

Fig. 62: Plotter
1.11.5.1 PEN PLOTTER
Pen plotters rpn'm by moving a pen across the surface of a piece of paper. This means the
plotters are restricted to line an, rather than raster graphics as with other printers. Pen plotier
can draw complex line ant. including text, but do so very slowly because of the mechanicd

movement of the pens. Fen Plotters are incapable of creating a solid region of color; but can hatch
an area by drawing a number of close, regular

lines, Pen plotters have essentially becom
obsalete, and have been replaced by large-format inkjet printers and LED toner based printer
Such printers are often still known as plotters, even though they are raster devices rather th®
pen based plotters by the definition of this article. A pen plotter's speed is primarily limited by i
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) Fig. 63 : Pen Plotter
ype of pen used.‘Th'_: typical plotter pen uses a cellulose fi
whe saturated with ink, with the end of

across the paper surface, capillary wicki

the paper.

1.11.5.2 Electrostatic Plotter
An Electrostatic Plotter produces a raster imige by

This yoltage attracts toner which is then melted into 1

fast, but the quality is generally considered 1o be

ber fod inserted through a circular foam
the rod sharpened into a conical tip. As the pen moves

ng draws the ink from the foam. down the rod, and onto

charging the paper with a high voltage.
the paper with heat. This type of plotter is
poor when compared to pen plotters.

s

Fig. 64 : Electrostatic plotter
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1.11.6 Voice Ourpur Device

Those devices which produce voice after input are _callc
many examples around vou of voice ourput devices. I-u:i T_\ s
voice output device when you listen Ji:]‘cmjl kinds of sound from }
example is radio which gives vou output in the
example of voice output device. There are severd
In these examples the speakers of your ape
some multimedia gadget and it give you cutpul

o 4
4 voice output devices. You cay

| other examples of v

in the form of voic

output device.
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Fig. 65 : Voice Output Device

1.12 Svorage Devices

ample television is the example of
relevision. Similarly anothe,
form of different voices s& radio is also a gogy
oice output deviees as we)
or deck can not be neglected. Similarly it youy
¢ it would be considered as vojg,

ICnmpul'er data storage, ofien called storage or memory. refers lo computer components,
devices, and recording media that retain digital data used for computing for some interval of time.
Cmnguler:hmsaamge provides one of the core functions of the modern computer, that of information
retention. It is one of the fundamental components of all modern computers, and coupled with a
central processing unit (CPU. a processor). In contemporary usage, memory usually refers to a form
of semiconductor storage known as random access memory (RAM) and sometimes'other forms of
:{m b:;f temparary storage. Similarly, storage today more commonly refers 1o mass storage - optical
iscs, :nn'n: ::;T_ﬂsmuc storage like hard disks, and other types slower than RAM, but of a more

- ::w different forms of storage, based on various natural phenomena, have been invented. So
M&imucaf universal storage medium exists, and all forms of storage have some drawbacks.

acomputer system usually contains several kinds of storage, each with an individual purpose:
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[ praciicc. ﬂll:'ntas[ all COMPpulers use a variety of memory types, organized in a storage hierarchy
nd the CPU. as a '"“_l"'“" between performance and cost. Generally. the lower a storage is in

he hinlarﬂ‘l}-'-. '!“’ lesser its bandwidth and the greater its access latency is from the CPU. This

radit jonal division ﬂrsiumgc o F"im“-'r."- secondary, tertiary and off-line !.I::I'ngl: is also guided by cost

per hil.

1.12.1 Types of Storage

There are various types of the storage like as :

& Primary storage

o Secondary storage

e Tertiry storage

e  Oifline storage

Hierarchy of storage is shown in the given diagram:

R T P

Primary storage

Central processing unk

Logic Memory
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Fig.66 : Hierarchy of storage types
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- - one directly aceessible 1o the cp
¢ wcently kinown as memory. is the only one directly ‘“.t‘u_‘-l. 1o | U,
1mf,7ﬂ1?nff§f;§§v";‘$ etctions sored tree iU LS B i{hir;:.sr.lfd.‘“
modemm random acocss memery (RAM). It is small-sized. light, but quite chv ik the ifor Ve,
i i ; M used for primary storage are also n‘_ﬂmﬂc. 1e. they pare nay;
henpovene o on, thepimry srug he ma menory s couneted with e CPU theogy
the ad!zl:;:: arl.dndala bus. SecEnﬂar';' storage in popular usage. differs from T;;z:;::tuéﬂf:l:"llhu
it is not directly accessible by the CPU. The computer usually uses 1ts IPUERTIL ek
aceess 1y 4 transfers the desired data using intermediate area In Primary storage
swummaq e ﬂﬁe :l lose the data when the device is powered down-it is non-volatile, j i
typicall ai:uwatnagn:der ofl:nazniludc fess expensive than primary storage. In modem Oﬂmpuhl::rbl. harg
‘T!gtsariusuaﬂy used as secondary storage. Some other examples of secondary 5":’“3_'3 l‘:’m:-" Ogies
are: flash memory (¢.&. USB sticks or keys). floppy dicks, magnetic Lape, paper Td;-.spathirdclanls'
standalone RAM disks. and Zip drives. Tertiary storage or tertiary memory., pro' i eve|
of storage. Typically it involvesa robotic mechanism which will mount (Ilnscrt} and dlﬁll!_mm removahle
mass sla;ag:e media inio a storage device according to the system's demands; 2:;“? is often
copied to secondary storage before use. It is primarily used for archival of rarely ace information
sinee it is much slower than secondary storage. Clﬁ”-linv:s_loragc.also known as d1scnnnectod_slurag.¢’
is a computer data storage on & medium or a device that is not undcrfh: conirol of a processing unit.
“The medium is recorded, usually in a secondary o 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. )
In modem persenal 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
remavable hard disk drives. In enterprise uses, magnetic tape is predominant.

1.12.2 Characreristics of Storage
. Vlatility & Differentiation
*  Musbiliy s Accessibility
L Addressability & Capacity
. Performance &  Environmental Impact
So

these are the various characteristics of the storage. So after that we can start the study of the
storage device.

1.12.3 Srorage Device

dow}:;:m s_l'nur:fge device is a device for recording (stering) information (data). Recording can be
whn.-:w;snfn :r ly anyl :mm of enem-,jspanning from manual power in handwriting, to acoustic

: onographic recording, to electromagnelic en modulating magneti i
‘d'm Astorage device may hold information, pri sl urbumlﬁ. A dcv;lcilﬁ ‘:::"ncll::':-'ﬁmt)l;3

. d : ocess information,
ru'ordfng medium. Devices that process information may ejther access a separate
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drives ar€ used to play saved or strcaming media on home theatare systems.

-rh:f“’": various types of storage device, §ome of these are g
o Magnelic ;
o  Magncto-optical

1,12.3.1 Magnetic Storage Device
Magnelic SIOFage arc terms from engineering

as follows:
L] Optical
. Solid state

o iy |
referring o the storage of data on a magnetized . |
medium. Magnetic storage uscs different patterns A

ization ina magnetizable material 1o store "
dats and 15 2 form Ufllun:vol:ltilc memory. The :
information is accessed using one or more read/ . o R
write heads. As 0[2009. magnetic storage media, / g
primarily hard disks, are widely used to store ; e b}
computer daia as well as audio and video signals. g

[nthe field of computing, the term magnetic storage

is preferred and in the ﬁelrl_ of audio and video
production, the term magnetic recording is

more commonly used, The distinetion is less technical and more 2 mater of preference. Magnetic

storage media can be classified as either sequential access memory or random access memory
although in some cascs the distinction is not perfectly clear. In the case of magnetie wire, the read/
write head only covers a very small part of the recording surface at any given time. common uses of
magnetic storage media are for computer data mass storage on hard disks and the recording of
analog audio and video works on analog tape. Since much of g

audio and video production is moving to digital systems, the usage of hard disks is expected to
increase at the expense of analog tape.

1.12.3.2 Optical Storage Device

Optical storage is a term from engineering

referring to the storage of data on an optically
readable medium. Data is recorded by making [
marks in a pattern that can be read back with the
aid of light. A common modern technique used by l'-.
computers involves a tiny beam of laser light

precisely focused on a spinning disc. An older N
example, that does not require the use of computers, .
is microform. There are other means of optically T ——
storing data and new methods are in
development.. The term optical drive usually refers
(0 a device in a computer that can read CD-ROMSs or other optical discs. Optical storage devices
Provide direct-access secondary storage that is faster than tape and less expensive than disk. Optical
storage offiers you additional flexibility in determining how much data to store for how long. The data
Stored on optical devices is accessed just like data on magnetic disks. Although the access time is

Fig. 67 : Magnetic storage device

Fig. 68 : Optical Storage (Blank CD)
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longer. the cost is significantly less, Optical devices are agood el
that you neither want to relegate 1o tape archives nor want fo store
are More expensive).
1.12.3.3 Magneto-Optical Storage Device
A magneto-optical drive is akind of aptical
disc drive capable of writing and rewriting data
upon a magneto-optical disc. Both 130 mm
(5.25 inpand 90 mm (3.5 in) form factors exist.
The technology was introduced at the end of
the 1980s. Although optical. they appear a8
hard disk drives to the operating system and
d0 not require a special filesystem (they can
be formatted as FAT. NTFS. ete.). This npe
of disc consists of a ferromagnetic malcnel
sealed beneath 2 plastic coating. There is
never any physical contact during reading or
recording. During recording. the laser power
is increased 5o it can heat the material up to
the Curie point in 2 single spot.
1.12.3.4 Solid State
A solid-state drive (SSD) is a data
storage device that uses solid-state
memory fo store persistent data, An 55D
emulates a hard disk drive interface, thus
easily replacing it in most applications. An
S50 using SRAM (static random access
memoryjor DRAM (dynamic random
access memory) is ofien called a RAM-
drive, not 1o be confused with a RAM
disk. The original usage of the term solid-
state (from solid-state physics) refers to
the use of semiconductor devices rather than electron tubes, but in this context, has been adopted o
distinguish solid-state electronics from electromechanical devices as well. Most SSD manufacturers
use non-volatile flash memory to create more rugged and compact devices for the consumer market.
These flash memory-based SSDs, also known as flash drives, do not require batteries. They are
often packaged in standard disk drive form factors. In addition, non-volatility allows flash $SDs t
retain memory even during sudden power outages, ensuring data persistence. SSDs are slower than
d'—;"!“_;‘:,‘;fs:':;m w?:ﬁc:s;m are slower than even traditional HDDs on large files. Fig. of solid state

1uice|‘minl'n:qucnli_|,' accessed g
on magnetic disks (beeanse the,

Fig. 70 : Solid state storage (sandisk)

1.17 Random and Seouential Access

afa;l_dum access (direct access) is the ability to access an arbitrary element of a sequence in
equal time. The opposite is sequential access, where a remote element takes longer time 10 access.
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AR Fxﬂﬂ'l]‘llc. :i 1hrl: lmrlldnm BCECSS i% A casselle tape (sequential-you have to fast-forward through
carlier -W"F-‘_’I_I .g:, o later ones) and a compact dise (random access-you :an 'UT:I :i,g!'ll tothe mlEk
you want}. (1 tm:| random access memory (RAM), however, is used Eujr sa.-l:nimducaor chip
memory Clrt_"_“* ':f'“ N COmputers. In data sirctures, random access implics the ability to aCCess
the Nth entry ina listof numbers N constant time. Very few data 5tnu.;.turcspc§ uar;nlot?llhi& other
than arrays Iifmd m]"'“‘dd structures like dynamic arrays). Random access is crit iru?lu many algorithms
such as quicksort an b_lnalr)_' search. Other data structures, such as finked lists. sacrifice random
access 10 make for efficient inserts, deletes, or reotdering of data o

12 3 4 5 6 7 3 /}:@

SEQUENTIAL ACCESS

RANDOM ACCESS

Fig.71 : Comparision between Random aceess and sequential access.

Formatting
Before a magnetic disk can be used,

it must be formatied. A process that
maps the disk's surface and determines
how data will be stored. During
formatting, the drive creates circular
tracks around the disk's surface, and then
divides each track into sectors, The 0%
organizes sectors into groups, called
clusters, and then tracks each file's
location according to the clusters it
occupies. Or in another word.

Disk formatting is the process of
preparing a hard disk or other storage
medium for use, including setting up an
empty file system. Large disks can be
partitioned, that is, divided into distinct
sections that are formatted with their own file systems. This is normally only done on hard disks
because of the small sizes of other disk types, as well as compatibility issues.A corrupted operating
system can be reverted to a clean state by formatting the disk and reinstalling the OS, as a drastic
way of combating a software problem. There are two type of the formatting known as low-level and

high-level formatting.

— T |
e ;l’L:;H_—; e T ETRd Srere TS

foenatt] ke (853,210
v R ‘gﬁ?“

Fig. 72 : Formatting a hard drive using MS-DOS

— M ]
{ <>
‘ s o e

Fig. 73 : Formatted disk
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The low-level format of floppy disks (and carly hard disks) 13 Pﬂ'*""““"di':i the disk gy,
hardware. The process is most easily described with a standard 1,44 MB floppy : S r‘]"‘ﬁg"'“d- Loy,
level formatting of the floppy normally writes 18 sectors of 512 bytes cach "':j“: hol 160 tracks (g,
on each side) of the floppy disk. providing |.474.560 bytes of storage on the disk. s

High-level formatting is the process of setting up an empty file system ‘m:h‘ disk, and Install
a boot sector. This alone takes litlc time. and is sometimes referred 10 25 8 quick format”. I if,
case of floppy disks, both high- and low-level formatting are customarily done in one pass by g,
software.

When a disk is frmatied. the OS creates four Areas on its surface:

& Boot sector - stores the masier boot /A'“‘
ot o

record, a small Program that runs

when vou first start (boot) the iR
Computer. (,\
=

¢ File allocation table (FAT) - a log
Fig. 74 : Formatted disk

that records each file's location and
each sector’s status,
e Root folder - ¢cnables the user to
store data on the disk in a logical way.
# Data area - the portion of the disk
that actually holds Data.
Storage Capacity
The storage capicity of the large computer systems is nornally more than the small system or
machines.capicity is in terms of bytes and words. There are mainly two types of the capicity.
® Raw capacity : The total amount of stored information that a storage device or medium can
hold. It is expressed as a quantity of bits or bytes.
® Density : The compactness of stored information. It is the storage capacity of a medium
divided with a unit of length, area or volume (e.g. 1.2 megabytes per square inch).

/
w1 _fl"‘"'
\'\

1.14 Tracks and Secrors

A sector is a subdivision of a track. on a magnetic disk or optical disc. Each sector stores a fixed
amount of data. The typical formatting of these media provides space for 512 bytes (for magnetic
disks) or 2048 bytes (for optical dises) of user-accessible data per sector.Mathematically, the word
sector means a portion of a disk between a center, two radii and a corresponding arc slla‘ped likea

slice of a pie. Thus, the common disk sector actually refers to the intersection of a track and .

mathematical sector.
Platters are organized into specific structures to i i
data. Each platter is broken inmuni:'ck::—uns of mnmﬁzitx-mﬁiimmnﬁﬁ
circles. Ilhcseams:mﬂarinswcmre to the annual rings of atree. A track holds too much information
to be suitable as the smallest unit of storage on a disk, so each one is firther hroken down into
::rctdm; A sector is normally the smallest individually-addressable unit of information g::::: .;'.n a
disk, and normally holds 512 bytes of information. The first PC hard disks typically held 17
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sectors PET wack. Today's hard disks can have thousands of sectors in a single track.

Cylader
Fig. 76. Representation of track and sectors

Fig. 75. Disk structures : A-Track,
B- Geometrical sector, C-Track sector

1.15 Floppy Disk Drive

A floppy disk is a data storage medium that is composed of a disk of thin. flexible ("floppy™)
magnetic storage medium encased in a square o rectangular plastic shell. Floppy disks are read and
written by a floppy disk drive or FDD.floppy disks in 8-inch (200 mm}, 54-inch (133.35 mm), and
3%-inch (90 mm) formats enjoyed many years as a popular and ubiquitous form of data storage and
exchange, from the mid-1970s to the late 1990s. While floppy disk drives still have some limited uses,
especially with legacy industrial computer equipment. Before hard disks became affordable, floppy

disks were often also used to store a computer's operating system (0S), in addition to application

software and data. Most home computers had a primary OS stored permanently in on-board !tOM,
with the option of loading a more advanced disk operating system from a floppy. whether it bea

proprietary system, CP/M, or later, DOS. The 5%-inch disk had a large cireular hole in the center for
dleof both sides of the plastic to allow the heads of the

the spindle of the drive and a small oval aperture in alloy :
drive to read and write the data. The magnetic medium could be spun by rotating it from the middle
hole. A small notch on the right hand side of the disk would identify whether the disk ulmg,md-only
orwritable, detected by a mechanical switch or photo transistor above it. lee 3-mc_h. Szi-mdj and 3-
ineh formals can be considered almost completely obsolete, although 3¥%-inch drives and disks are
still widely available. Floppies are still used for emergency boots in aging systems wtlnch ;:.\I:y |l:,ck
support for other bootable media such as CD-ROMs and USB devices. They are also still often




86

required for seiting up a new PC from ||.1l‘ g
systems like Windows XPand Windows Servet
A simple FDID is shown below

[ . i

Fig. 77 : FLOPPY DISC
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around up, since even comparatively reeent oper,,

-\

i "

-

4
Fig. 78 : Floppy disk Drive

Floppy Disk Drive

Diate invented 1969 (8-inch),
T976 (3 ve-mch),
— I9EI(3v=inch)
Tnvenied by TBM Team Ted by David L. Noble
Connects 1o Cable

There are various rvpes of the Noppy dise drive, So

Fig. 79 : 8-inch, 5%-inch, and 3%-inch floppy disks

o Sony HiFD

LA I Y

S¥i-inch floppy disk
3Y=inch floppy disk
Zipdrive
2HD
super disc floppy

me of these are as follows:

2000 rely on third party drivers shipped on flgpy,

Kl

%
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go these are the types of the floppy disc. Now we will cover one by ome as in following manner

| Floppy Disk:

e HIFD (High capacity Floppy Disk )
wis a0 |||:|u||1[!|_|1:r' Sony lo lll:plgcc their
i aging 1.5 inch _Fluppy disk. The first
HiFDwas In1u1¢ht~l in late 1998, hoasting
= capucily of _1 50M!l and backwards
mmr‘“"bﬂiﬁ' w_:th 3.5 inch Moppy disks. [t
was available in Parallel port and ATA
versions with a SCS1 version planned, but
aever launched. A few months after lunch
it emerged that the Hll-!J suffered from
frequent crashes during read/write
_oerations, and had a tendency of having
its read rate drop into the low kilobyte per
second range, effectively rendering it
unusable. Initially it was thought that a new
driver could solve these problems - instead,

Sony issued a full recall at the start of the
following year. The HiFD was re-released
in November 1999, now sporting a 200MB
capacity and using a USB connection for
the external drive. Sony

3%-Inch Floppy Disk:

The three densities of 3%-inch floppy disks are
partially compatible. Higher density drives are buili 1o
read, write and even format lower density media without
problems, provided the correct media are used for the
density selected. Still, a fresh diskette that has been
manufactured for high density use can theoretically be
fermatted as double density, but only if no information
has ever been written on the disk using high density
mode. The magnetic strength of a high density record
is stronger and will "overrule” the weaker lower density,
remaining on the diskette and causing problems. The
holes on the right side of a 3%-inch disk can be alered
510 'fool’ some disk drives or operating systems (others
such as the Acorn Archimedes simply do not care about
the holes) into treating the disk as a higher or lower
density one, for hackward compatibility or economical
reasons. Fig, of floppy is shown below:

Fig. 80 : The HiFD

Fig. 81 :3.5 inch Moppy disc
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S¥a-inch floppy disk:

In 1976 Shugart Associates introduced the first 5%-inch
FDD and associated media. By 1978 there were more than 10
manufacturers producing 5Y-inch FDDs, in competing physical
disk formats: hard-sectored and soft-sectored, The $Y-inch
formats quickly displaced the 8-inch for most applications, and
the SY-inch hard-sectored disk format eventually
disappeared Originally designed to be smaller and more practical
than the 8-inch format, the 5%-inch system was itself too large,
and as the quality of the recording media grew, the same amount
of data could be placed on a smaller surface. The 3.25-inch
diskettes did not have a hard shell and were flimsy. The 5.25-
inch diskettes were available in a capacity of 360kb low-density

and |.2MB high-density size; by 1994 the 5.25-inch disk was extinct and was replaced by the populasi
of the 3.5-inch disks, '

SUPER DISC FLOPPY:
The SuperDisk, sometimes marketed by as LS-

COMPUTER ORGM\HL\%

5 1/4" 256 Bytes digk

Fig. 82 : 5.25 inch Noppy dis

120 and a later variant 1.S-240, is a high-speed, high- -[ "'
capacily alternative to the 90 mm (3.5 in), 1.44 MB i

floppy disk. The Superdisk hardware was introduced

by 3M's storage products growpeirca. SuperDisk .

should not be confuused with SuperDrive, which is a R
trademark used by Apple Computer for various disk » it

drive products. The SuperDisk's format was designed b TR
1o supersede the floppy disk with its higher-capacity ! \
media that imitated the then ubiquitous format with its

own 120MB disk storage while the SuperDisk drive !
itself was backwards compatible with 1.44 MB and T —

720 KB floppy formats. Superdisk drives seemed to
read and write faster 1o these sorts of disks than
conventional 1.44 MB or 720 KB floppy drives.

ZIP DRIVE:

Fig. 83 : Super Disc Floppy

lomega company introduced the Zip drive. Although it's not true t e i
& gt B o ough 0 the 3'4<inch form factor,

per floppies”. It boasted 100 MB, lag Gy
MB of storage. 'I'hnu_gh Zip drives gained in popularity for several ymeﬁuﬁéﬁm e
s:em market penctration as standard floppy drives, since only some new computers were sold wil
the drives. A major reason for the failure of the Zip Drives is also attributed to the higher pricing they
carried. .‘I'.lp drive media were primarily popular for the excellent storage density and drive spetd
they carried, but were always overshadowed by the price.
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Fig. 84 : Block diagram of the FDD

HARD DISK:

A hard disk drive ("hard disk”.or "HDID"), is a non-volatile storage device which stores digitally
encoded data on rapidly rotating platters with magnetic surfaces. Strictly speaking, "drive" refers to
a device distinct from its medium, such as a tape drive and its tape, or a floppy disk drive and its
floppy disk. Early HDDs had removable media; however, an HDD today is typically a sealed unit
(except for a fillered vent hole to equalize air pressure) with fixed media. A typical hard drive has
two electric motors, one to spin the disks and one to position the read/write head assembly. The disk
motor has an external rotor attached 1o the platters; the stator windings are fixed in place. The
actuator has a read-write head under the tip of its very end. a thin printed-circuit cable connects the
read-write head to the hub of the actuator. A flexible, somewhat "U'-shaped. ribbon cable, seen edge-
on below and to the left of the actuator ann in the first image and more cleacly in the second,
continues the connection from the head to the controller board on the opposite side.

There are many characteristics of the hard disk. 1t have very high data transfer rate i.e. 70

per seconddata transfer rate depends on the track location, so it will be highest for data
on the outer tracks (where there are more data sectors) and lower toward the inner tracks (where
there are fewer data seciors); and is generally somewhat higher for 10,000rpm drives. Secondly it
take very less time to complete a task. currently ranges from just under 2 ms for high-end server
drives, to 15 ms for miniature drives, with the most commen desktop type typically being around &
ms. Third one is power consuption. Theee is very less power ponsuption. Smaller form factor drives
often use less power than larger drives. A simple view of hard disk is shown in fig.20.

Inthis fig. we can see that Fach surfisce is divided into tracks (and sectors) in the same way. This means
that when the head forone sufaceison atack, theheads orhe ot surfacesarealso o he cortesponding
tracks. All the ing racks aken ogetherarecalldacylinder 1 ALES FEE FPREL S o
one track (eylinder) to another, so by P‘”“Mmgfmdau ofit. This improves performance, The
Within one cylinder, it is not necessary Lo move e cylinders, and sectors vary a lot; the specification of
'ull:'nhﬁ-af of “mullcd “:huﬂmlhe;{";"&dmé* History ofhard disk is shown below.

number of each is eomelry : "
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Fig. 85 : A Simple view of hard disk

Date invented December 14, 1954

Invented by Rey Johnson

Connects to interface | Host adapter of system,
in  PCs  typically
integrated into

motherboard. via one of:
® PATA (IDE) interface
®  SATA interface

= SAS interface

*  SCSI interface

e FC interface

A HARD DISK DRIVE

Market Segments

Desktop computers
Mobile computing

e
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Each hard disk is represented by a separate device file. There can (usually) be only two or four
O hard disks. Hard disks use multiple platters, stacked on a spindle. Each platter has two read/
write heads, one for cach side. Hard disks use higher-quality media and a faster rotational speed than
diskettes. Removable hard disks combine high capacity with The convenience of floppy disks.

Cylinder
Cylinder-head-sector, also known as CHS, was an

carly method for giving addresses to each physical block
of data on & hard disk drive (HDD). In the case of
floppy drives, for which the same exact floppy medium
can be truly low-level formatted to different capacities,
(his is still true. Though CHS valles no longer have a
direct physical relationship to the data stored on disks,
do CHS values are still being used by many utility

In other words A cylinder comprises the same

track number but spans all such tracks across each

[NTRODUCTION TO COMPUTER Sysrim

latter surfaee that is able to siore data. Thus, it is a
P!hree—dimcm:'onaJ object. Any track that comprises the 55 Heads
same cylinder can be written to and read from while E:‘..'-’.’u

the actuator assembly remains stationary. One way drive
makers have been able to increase drive speed is by y
increasing the number of platters that can be read at a Fig. 86 : Representation of cylinders
given time.
Comparision among hard disk sectors, tracks and cylinder:

A hard disk is usually made up of multiple platters,
cach of which use two heads to record and read data, ~ Tecl Cplinders, and Sectory
one for the top of the platter and one for the bottom, All
information stored on a hard disk is recorded in tracks,
which are concentric circles placed on the surface of
cach platter, much like the annual rings of a tree. A
eylinder s basically the set of all tracks that all the heads
are currently located at. So ifa disk had four platters, it
would (normally) have eight heads, and cylinder number
720 (for example) would be made up of the sct of eight
tracks, one per platter surface, at track number 720,
The fig. 22 also explains the difference all of these:

Fig. 87 : Iiepmuminn of tracks,
cylinder, and sectors

There are many types of the hard disk interfaces. Some of these are as follows:
® Iniegrated drive electronics {(IDE} -
®  Enhanced Integrated drive electronics (EIDE)

Hard Disk Interfaces
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A simple diagram of the IDE o ATA is shown belgw:

®  Small computer svstem interface (SCSI)

So these are all the hard disk interfaces. Now we will study one by one in the folluwing% (H"“-'—h-_____
Integrated Disk Interfaces T — b |
Integrate disk interface (IDE) is also known as Parallel J?.T-r‘\(?ﬁTf‘k . It is aninter acc% . ,.a/
for the connection of storage devices such as hard disks, solid-state drives, and CD-ROM drjye; f’»{f, :
computers, It uses the undeﬂringﬂThnachmmtandM'Machmcnl:r"ncktllt‘l]erl'&bem?&f..\mhl “E7em) i R
standards. The current Parallel ATA standard is the result of a long history o_fmc!emental. ;- o : e S0
development. As a result, many near-synonyms for ATA/ATAPI and its previous Incamations e,
including abbreviations such as IDE which are still in common informal use. Parallel ATA onlyall, Fig. 85 : IDE connector

cable lengths up 10 18 in (460 mm). Because of this length limit the technology normally appeary, ~ There are mainly tWo versions of the IDE or ATA connecter, The first version of what is now
an intemal computer storage interface. For many years ATA provided the most common ang g, called the ATA/ATAPI interface and second one is ATA-2,
least expensive interface for this application. By the beginning of 2007, it had largely been playy  Enhanced Integrated Disk Interfaces (EIDE)

by Serial ATA (SATA) in new systems. History of IDE is as follows: Modern computers come with EIDE (enhanced IDE) built into the main board. This is perfectly
Type Intemal storage device connector adequate for personal workstations. A high performance SCSI controller can be added to 4 pew
use
Production history Connectors
Designer Western Digital, subsequently
iy T ook o -m:—-:,..’_:“-——.an Connector
= x
Designed 1986-87 = ﬁ Sockel 478
Superseded by | Serial ATA r e
= F z ":_i“g—mpin DDR Slots
Specifications A{: Output .| 55 " iE
Hot pluggable No ['_’__:_—” e z'j Mamory—* =3 &l &'-"
T VGA 4 i e Inte] §280)BD

External No PS2 Port _}1 bl

Width 16 bits Parallel ATA | ATI Dispay | ; Ch i plos

Bandwidth 16 MB/s originally iroller — L : ; L Winbond W3627HF

Max. devices 2 (master/slave) | LAN Pont —= CE ¥ i ¢ - IRDA Connector

Protocol Parallel COM (RM5) — 1 P y

Eab g cow
Cable 40 or 80 wires ribbon cable COM2 —af a1 el switch
e nnectons
Pins 40 [
PCAM Plus Socket

RAID
Contioller

Intel B2845G/GL Connector
Fig. 89 : Enhanced integrated disk interfaces
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rhese SCSI interfaces can compare

o E N Cong s b . ate. intel i
sysemfor anextra $220. IDF and SCSI disks operate at he s sped. but SCSIhas advantgey 1 Ugvice . inhe Fllowig i S i g s e o

for a multitasking server because it allows many devices 1o be performing operations at the

time. When they designed the EIDE standard. they needed compatibility with all the existing iy Data| Transfer | Internal disk drive | Esternal | f | Max. cable
devices. So they didn't change the rules on the cable, An EIDE interface chip can support foy, TYPE | width|  rate o device | 3:" g 7
devices. but it has two interface cables each connesting two devices. The EIDE 'fh ip I‘onks and acyg [ - : connector | T Y g
like two 1DE chips. An old IDE disk can be connected to a new EIDE connectay, bits | 5 MBs S0-pin or 68-pin + 50 6 meters (SE)
A EIDE connecter is shown below: scsl-1 | 8 bils EIIOI’EK Power Cc:lrnni:s 7 or 12 meters
Comparison between EIDE and IDE: . — mneclor {(LVD)
* IDE supports only disks, EIDE supports a mixture of disks. tapes. and CDROM drives. 50-pin or 68-pin + P 3 meters (SE)
 IDE suppons only two devices. EIDE supports up to four devices on the same controlley F“-’S'I 8 bits | 10MB/s | MOLEX Power high- 7 or 12 meters
chip although it uses two cables. sC ' Connector density (LVD)
&  EIDE allows disks upto | gigabyte. Larger disks may also work. but thatis up to the vendor, - ——— 8-pin + MOLEX or :
1BM. for example. doesnt officially support EIDE disks larger than one gighyte Fast 16 | 50 mpve | 80-Pin SCA (Single- 68-pin ) 3 m;;;rs (SE)
o IDE disks are cheaper and EIDE disks are expensive. | ;’g’l bits Connector- mﬂ-ﬂ 15 t{:;ltt'.[)r;mtem
Small Computer System Interface Atlachment) ¥
Most popular hard disk interfzce used in PCs today is the Small Computer Systems Interface, 50-pin or 68-pin + 50-pin T,
abbreviated SCSI and pronounced "skuzzy”. SCSI is a much more advanced interface than its chiel Uba | ¢ pis | 20 MBYs | MOLEX Power highe - (SE) or 12
competitor, IDE/ATA. and has several advamages over IDE that make it preferable for many situations, SCSI . Connzctor Ay meters (LVD)
usually in higher-end machines. 1t is far less commonly used than 1DE due to its higher costand the | A :

fact that its advantages are not useful for the typical home or business desklop user. SCS| is a much : i
higher-level protocol than IDE is. In fact, while IDE s an interface, SCS! is really a system-level bus, An example of ultra SCSI is shown below:
with intelligent controllers on cach SCSI device werking together 1o manage the Mlow of information
onthe channel. SCSI supports many different types of devices, The SCSI standards define commands,
protocols. and electrical and optical interfaces. SCS1 is most commonly used for hard disks and tape
drives. but it can connect a wide range of other devices, including scanners and CD drives. The SCSI

standsrd defines command sets for specific peripheral device types. A SCSI cable is shown below in
fig.25. |

=P, W : I

There are many types of SCSI cable. Some of
®  Fast SCSI

®  Lust/ Wide SCSI

®  Ulira 5C51

these are as follows:
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Hard Disk Cartridges :

Disk cartridge is a single hard disk platter .g o
encased in a protective plastic shell. When the f
removable cartridge was inseried into the
cartridge drive peripheral device. the read/write (’:) /
heads of the drive could access the magnetic data
storage surface of the platter through holes in the 4
shell. The disk cartridge is a direct evolution from
the disk pack drive, or the arly hard drive, As the i
storage density improved. even a single platter
would provide a useful amoumt of data storage
space. with the benefit being easier 1o handle than . . ; .
aremovable disk pack. An example of a cartridge Fig. 92: Disk Cartridge
drive is the IBM 2310. Some more recent removable disk storage media are referred to as disk
cartridges. This is most common with Zip disks. It is very rare, but not unheard of, to refer 1o the
3Veinch floppy as a disk cartridge '
Redundant Array of Indpependent Disk (RAID) ;

RAID is stands for redundant array of inexpensive disks, a technology that allowed COMpller
users to achieve high levels of storage reliability from low-cost and less reliable PC-class disk-drive
components, via the technique of arranging the devices into arrays for redundancy.More recentl,
marketers representing industry RAID manufacturers reinvented the term to describe a redundan
array of independent disks as a means of disassociating a "low cost” expectation from RAID
technology. RAID is now used as an umbrella term for computer data storage schemes that can
divide and replicate data among multiple hard disk drives, The different architectures are named by
the word RAID followed by a number. as in RAID 0, RAID 1, RAID 2, RAID 3 etc. RAIDs
various designs all involve rwo key design goals: increased data reliability or increased input/output

performance. RAID systems with redundancy continue working without interruption when one disks
of the array fail. although they are then vulnerable io further failures. When the bad disk is replaced
bya new one the armay is rebuilt while the system continues to-operate normally. RAID is not a good
altemnative to backing up data, Data may become damaged or destroyed without harm to the drive on
Wl?il.‘f‘r l!aeyarc stored, RAID combines two or more physical hard disks into a single logical unit by
using either special hardware or software, There are three key concepts in RAID: mirroring, the
oopa{mg ol‘:[i‘alu t:‘;,narcmﬂ;nn::: disk: striping, the splitting of data across more than one disk; and
error comection, where redundant data i g i
(also known as fault tolerance). PNt ke i BT
There are various problem with the RAID, Some of these are as follows:
¢ Correlated failures
®  Atomicity
®  Write cache reliability
®  Equipment compatibility
®  Data recovery in the event of a fajled array
®  Drive error recovery algorithms
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e Other Iroblems and Viruses
5o these are the problems with the RAID. There is no need to detail study of cach problem.

Fhere are various types of the RAID. Some of these are as follows:

RAID-0:

RAID-1:

RAID-2:

RAID-3:

Itis the Stripped Disk Array with no fault tolerance
and it requires at least 2 drives to be implemented.
Due 1o no redundancy feature, RAID 0 is
considered 10 be the lowest ranked RAID level,
RAID 0 is useful for setups such as large read-
only NFS servers where mounting many disks is
time-consuming or impoessible and redundancy is
irrelevant,
A RAID | creates an exact copy of a set of data
on two or more disks. This is useful when read
performance or reliability are more important than
data storage eapacity RAID | controller is able to
perform 2 separate parallel reads or writes per
mirrored pair. It also requires at least 2 drives o
implement a non-redundant disk array. High level
ofavailability, access and reliability can be achieved
by entry-level
RAID I array. RAID | has many administrative
advantages. For instance it is possible to "split the
mirror”: declare one disk as inactive, do a backup
of that disk, and then “rebuild” the mirror.
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RAID O

Cusk 1

Cisl ©
Fig. 93
RAID 1

Diske  Disk1
Fig. 94

It is the combination of Inherently Parallel Mapping and Protection RAID array. It's

also known as ECC RAID because each data word bit is written to data disk which

is verified for correct data or correct disk error when the RALD disk is‘md. It uses

a Hamming code for error correction. Due to special disk features required. RAID 2

is not very popular among the corporate data storage masses.

RAID 3 works on the Parallel Transfer with Parity technique. The least number of

disks required to implement the RAID array is 3 disks. In the RAID 3, data blocks

RAID 3

g T S TS

] = =]

e e [(m]

| |

Disk 0 Disk 1 Disk 2 Disk 3

Fig. 95
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are striped and written on data drives and then the stripe parity is generated, savey

and afterwards used to verify the disk reads. Read and write data transfer rate j5 |

very high in RAID 3. it is very rare in practice. One of the side effects of RAID 3

is that it generally cannot service multiple requests simultaneously. Example of RAID.

3 is shown in fig. 30.

RAID-4: RAID 4 requires a minimum of 3
independent disks with shared pari
Read is exceptionally high and highly aggregaied.

drives to be implemented. It is composed of

RAID 4
& & & &
FEHEE
000
Digk 0 Disk 1 Disk 2 Disk 3

Fig. 96

RAID-5: A RAID 5 uses block-level striping with parity data distributed across all member
disks.itis Independent Distributed parity block of data disks with a minimum re

Skip 1Y

Disk I

RAID 5 - Auray X
Fig. 97 : RAID § Setup

RAID § - Adray ¥

50

ty to protect the data. Data transaction rate for

mg[}DUU”‘"‘*' 10 Comprrrgg Svsry 99

,.:::3 Eub:;“,’mc““mﬂd and N-1 array capacity. It helps in

Py in R.-'\JIJ_*I. RAID 5 array offers highest data

transfer rate. Exampl, a transaction Write rate and good cumulative
RAID 5 impleme IPF Of RAID-5 is shown in fig. 32. .

which -iﬂclur]es n:la:m::s' ﬁuﬂer@mml_ performance when faced with a workload

6: Itis Independ ¥ Writes which are smaller than the capacity of a single siripe.

RAID- 6: g pendent Data Disk array with Independent Distributed parity. It is known

lnh c III.I extension of RMI:JI level 5 with extra fault tolerance and distributed parity

scheme added. RAID 6 is the best available RAID array for mission critical

applications and data storage needs, though 1 Pl
_and overheads are extremely high, Bl Ecaiallee disdn s vy s mp X

quirement of at least 3 gy
reducing the write inhe
transaction Read rate,

" Digk 0

Dk 2

Disk 3

Fig. 98 : RAID 6 Setup
RAID 7 is the Optimized Asynchrony array for high 1/0 and data transfer rates and
is considered 10 be the most manageable RAID controller available. RAID 7 is
registered as a standard trademark of Storage Computer Corporation.

RAID-10: RAID 10 is classified as the futuristic RAID controller with extremely high Reliability

-and perforimance embedded ina single RAID controller. The minimum requirement
to form a RAID level 10 controller is 4 data disks. The implementation of RAID 10
is based on a striped array of RAID. | array segments. RAID 10 controllers and
arrays are suitable for uncompromising availability and extremely high throughput

. required systems and environment. .

With all the sig.niﬁﬁm RAID levels discussed here briefly, another important pc{inltcadd is that
whichever level of RAID is used regular and consistent data backup maintenance using tape storage
is must as the regular tape storage is best media'to recover from lost data scene. P':MD can involve
significant computation when reading and writing information. With traditional *real RAID hardware,
aseparate controller does this computation. In other cases the npmlmgs:fslf:m or szlmpler and less
expensive controllers require the host computer’s processor (o do the compuling, nih:ch reduces the
computer's performanee on processor-intensive tasks.

Optical Disk

. Anoptical disc is a flat, generally circular

Disk 4

RAID-T:

disc which can contain data encoded in microscopic

; i the bulk of the disc. The

Pits. The encoding material sits atop a thicker L “fhucll;'ﬁt?;gm surface and extending

e g patiern follows a continuous. spil'ﬂl:-alrl:h;h“:?ﬂ'g is stored on the disc with a laser or
the innermost track to the oulermost Ak
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stamping machine, and can be accessed when the data path is illuminated with a laser _lll'"‘i' in

optical disc drive which spins the disc at speeds o about 200 RI‘.\‘T up to 4000 RH_'*- Ihe Teverse
side of an optical disc usually has a prinied label. generally made of paper bul SOMCLMES prifiieg o,
stamped onto the disc itsel [ This (non-encoded) side of the dise is ypically coated with a transparey
material. usually hacquer. Unlikethe 3' sinch Noppy disk. most optical discs.do not have an niegrateg
protective casing and are therefore susceptible to data trnsfer problems due to scraiches, fingerprins,
and other environmental problems. )

Optical discs arc usually between 7.6 and 30 em (3 to 12 inches) in diameter, WIIT:I 12 m (4.7
inches) being the mest common size. A typical disc is about 1.2 mm (0.05 inches) thick. while the
track pitch is pically 1.6 um {microns). An optical disc is designed 1o support one of three recording
npes:

& read-onh (CD and CD-ROM)

® recordable write-once. CD-R)

e re-recondable (rewritable. CD-RW).

Optical discs are most commenly used for storing music (¢.g. for use ina CD player), video (eg,
for wse in 2 DVD plaver). or data and programs for personal computers. The Optical Storage Tech-
nology Association (OSTA ) promotes siandardized optical storage formats.

A simple view of the oprical disk is shown below:

/ f \ _set Rel ecive Beam
e
il D ?MM1ﬂmuw'
agese iapar | "\ —
Retoctus Lyt | | .‘ ’

Precacts Ly ﬁ \
o T

e =t Osbeal Dk
ey *m_,“—...r)_—‘:' / 9
Swrny i Exteimal Haygt.: Faeld
ARG L I
12w L ! e —
Fig. 99 : i i
Compact Disk 2. Optical disk

A Compact Disc (CD) is an opij isC us igi
/ ) plical disc used to store digital data. It was d

:}u:;; al the start, but later it also allowed 1o store other kinds of data. SlandardCDt;v:x:T::ddti::blﬂo:
< mm and can hold up 1o 80 minutes of audio (700 MB of data). The Mini CD has various
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: :
; ing from 60 to B0 gy
jamelcrs ranging mm: they g o )
;g up 10 24 minutes of audio, # A sometimes used for CD singles or device drivers,

‘The technology was later adapted ang xpanded 1o include data starage CD-ROM. write-once

- and data storage CD-R. rewritable media 1y, i :
A pact Discs (SVCD). ¢ media CD-RW, Video Compact Discs (VCD). Super Video

=

(A) ®
Fig. 100 : (A) Front portion of CD (B) Back side of the CD

There are three category of the compact disk (CD):

e CD- ROM

e CD-R

s CD-RW

Now we will study one by one in th following manner- SR Y
Compact disc- read only memory(CD-ROM|

CD-ROM is a pre-pressed compaet disc that contains
data accessible to, but not writable by, a computer. While
the compact disc format was originally designed for music
storage and plavback. Five vears later CD-ROM drives
wete being introduced on to computers. In 1994, they called
fmpmtfwnh a CD-ROM a Multimedia computer since
itcould play music and specially coded videos. CD-ROMs
are popularly used to distribute computer software, including
games and multimedia applications, though any data can
be stored (up to the capacity limit of a disc). Alihough many
People use lowercase letters in this acronym, proper
Presentation is in all capital letters with a hyphen
between CD and ROM. 1t was also suggested by some, especially soon after the technology was
first released, that CD-ROM was an acronym for "Compact Disc read-only-media”. This was not
the intention of the original team who developed the CD-ROM, and commen acceptance of the

ry" definition s now almost universal. Simple view of CD-ROM is as follows:

Fig. 101 :
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Compact Disc-Recordable (CD- R): o o

A CD-R (Compact Disc-Recordable) is a variation of the Compact Dise invented by Philips ang
Sonv. CD-R is a Write Once Read Many (WORM) optical medium, though the whole dl-‘ik‘llncs oy
have 1o be entirely writien in the same session. The word “recordable” is used because CD-R ap,
often used 10 record audio, which can be played back by most CD players. Hl?mfvcr. many othe,
kinds of data can also be writien to a CD-R. so the discs are also referred to " wr.:tublc Cl}s.”({I)
R retains a high level of compatibility with standard CD) readers. A standard LD-R_ls a 1.2 mm thigy
disc made ofpol;whona:: with a 120 mm or 80 mm diameter. The 120 mm dIIS’C !las a storage
capacity of 70 minutes of audioor 650 MB of data. The data burned onto a CD-R disc is permaneny,
meaning it can not be ahered or erased like the data on a hard drive. Typically, once a CD has beep
burned. it will not be able to record any more data. Some CI} buming programs can record data as
“sessions.” allowing a disc to be written to multiple times until it is full. Each session creates a new

OPUCTION 1o CoMptreg Svsren
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tal versatile Disc (DVD):

pVD. also known as “Digital Versatile Dise

are video and data storage. DVDs are of
"SL:_. more than six times as much data. There
o, DVD-ROM

e« DVD-R

¢« DVD-RW

The term DVD often describe the way data is stored on the dises: DVD-ROM (Read Only
wemory) has data that can only be read and not written; DVD-R and DVD-R can record data only
onee. DVD-RW can both record and erase data multiple times. The wavelength used by standard
pVD lasers is 650 nm.DVD “d.m and DVD Audio discs refer to properly formatted and structured
video and audio content, respectively. History of DVD is shown in table below:

Lisan optical disc storage media format. Its main
the same dimensions as compact dises (CDs). but
are many variation of the DVD. Such as:

pantition on the disc. meaning a computer will read a disc with multiple sessions as multiple discs, History of DVD
Speed of the CD-R is shown below in the table: Media type Optical disc
: I ovrite i | E———
. | | Write time for 80 minute/700 MB Capacity 4.7 GB (single-sided, single-laver)
ReR —— ] CDR 8.54 GB (single-sided, double-layer)
1X I50KiBs | 80 minutes 17.08 GB (double-sided, double-layer-care)
d . 1
X GO0 KiBs 20 miniies | Read mechanism | 630 laser, 10.5 Mbit's
. ] .
X 1200KiBfs i 10 minutes | Wil mechanize | 10 Mbis
12X | 1800 KiB/s 6.7 minutes - - _
32X I 4800 KiB/s 2.5 minutes Usnge Dvmia Kicagge Yo, . DvD
52X | 7800 KiB/s | 1.5 minutes | DVD-R:

Compact Disc Re-Writable (CD-RW): _
CD-WR Stands for "Compact Disc Re-Writable.” A CD-RW is a blank CD that can be written
1o by 2 CD) burner. Unlike a CD-R (CD-Recordable), a CD-RW can be M'iflt‘l:l 10 |puJ[ipIc times.
The data burned on a CD-RW cannot be changed, but it can be erased. Therefore, you have o
completely erase a CD-RW every time you want to change the files or add new data. CD-RW discs
arc usually produced in the most common CD-R disc capacities such as 650 and 700 MB, while
smaller and larger capacitics are rarer. CI-RW recorders typically handle the most common capacities
best. In theory a CD-RW disc can be writien and erased roughly 1000 times, although in practice this
number is much lower, CD-RW recorders can also read CD-R discs.
_ CD-RW discs never gained the widespread popularity of CD-R, partly due to their higher per
:::: if;:; r"ﬂ(mrmns and reading speeds, and compatibility issues with CD reading units, s
Uffcuﬁmhie;'::d - Fms of different speeds specifications. Also, compared to other forms
L a such as Zip drives, Magneto-optical and flash memory based media, the CD-RW
ses the standard CD-ROM and CD-R file systems and storage strategics.
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DVD-R is a DVD recordable format. A DVD-R typically
has a storage capacity of 4,71 GB, although the capacity of the
original standard developed by Pioneer was 3.93 GB. Both values
are significantly larger than the storage capacity of its optical
predecessor, the 700 MB CD-R - a DVD-R has 6.4 times the
capacity of a CD-R. Data on a DVD-R cannot be cha_nged.
Recording speed is generally denoted in values of X (similar to
CD-ROM usage), where 1X in DVD usage is equal to 1.321
MB/s. A simple view of the DVD-R is shown in figure 39.

DVD recorders have several technical advantages. Some
of these are as follows:

Superior video and audio quality
Easy-to-handle smaller form-factor dise
Reduced playback wear and tear
High-quality digital copying.

N
UM N\
aEg |
2| i) ]
L_L‘L'J'
B 4
Fig. 104 : Simple view of DVD-R

media, and more durable than magnetic tape.
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® Improved editing. at least on rewnitable media

L] H;}'l;;_—g . )

®  Norisk of sccidentally recording over existing content of unexpectedly URAINg OUL of spac,

during recording

o Eazcy 1o find recordings due to chapter menu.

DVD-RW: o
A DVD-RW disc is a rewritsble optical disc with equal

storage capacity 1o 2 DVD-R_ nypically 4.7 GB'. m format
was developed by Pioneer in November Im.bl'llhkc DVD-
RAM, it is playable in about 75% of conventional D\’i_}
players The primary advantage of DVD-RW over D\'D-I'I. is
the ability 1o erase and rewrite to a DVD-RW disc. According
to Pioneer, DVD-RW discs may be written to about 1,000

i needing replacement, making them comparable .

iﬁ:mm sandnd DVDRW dics e Sy : : : medium 10 supersede the standard DVD format. Its

wused for volatile data. such as backups or collections of files. : main uses are for storing games, }?igh'dfﬁnltlun VRt e g s 0 OB g

They e oresingly wedfor bome DVD videorcondes. The disc: has the same physical dimensions as standard DVDs and CDs.The name Blu-ray Disc

One beneft to using a rewriiable disc is if there are Wting Fig, 105 : Simple view of Dvp. | derives ffom the blue-violetlaser used to read the disc. While a standard DVD uses a 630 nanomeire
ervaryiion vhci Sy A, W Wk (T TRStm S AT i M RW red laser, Blu-ray uses a shorter wavelength. a 405 nm blue-violet laser, and allows for almost six
store data by erasing the faulty data The current fastest speed a DVD-RW disc can be written tos | timesmore data storage than on a DVD.Blu-ray Disc uses a "blue” {(technically violet) laser operating

x speed. with many at this speed having DVD-RW? capabilities. A simple fig. of DVD-RWj o a wavelength of 405 nm to read and write data. Conventional DV
shown in fig. 40.

Fig. 106 : LASER DISC

BLUE-RAY DISC:
Blue-ray Disc is an optical disc storage

s and CDs use red and near
infrared lasers at 650 nm and 780 nm respectively. History of blue ray disc is shown below:

Laser CD: Media type High-density optical disc

The Laserdisc (LD) is an obsolete home video disc format, and was the first commercial optical 3 ;
disc storage mediumThe technology and concepts provided with the Laserdisc would become the Exdlug MEEG2, MIGG-4 AVG winl VG|
forerunner to Compact Discs and DVDs. The standard home video laserdise is 30 em in diameter

de up « 50 GB (dual laver)
Propentics similar to a compact disc or DVD. History of laser CD is shown below:

Capacity 25 GB (single layer)
and made up of two single-sided aluminum dises layered in plastic. Although read and featuring ‘
Block size 64kb ECC
| Media type T Opticaldisc For T I

= . _1| Read mechanism | 405 nm laser:
L “neoding TSC | ! 1= at 36 Mbit's -
L Capacity I 60 minutes per side CLV | { 211 72 Mbin's
| | ® i :
Developed by [ Pitips & ViC ' ! : : l:: ::“:: L
X & |19
- |
Usage Home video i 85 1288 Mbil/s Blue Ray disk
Data Storage b ] Usage Detstorse, Highvdefnition video, geves

A simple view of the laser dise js shown below: Super Video CD (SVCD): T T,
Super Vid Super Video Compact Disc or SVCD) isa digital format for storing video on
wo;inutggcﬁVCD was inrcmlcd as @ successor 10 Video CD and an alternative to
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DVD-Video, and falls somewhere between both in terms of techmical capability and picture Ay,
and good performance. History of super video cd iis shown below:

Media type Optical disc j
Encoding MPEG-2 video + audio ; '
Capacity Up 1o 800 MB’ ( I, ]
Read mechanism | 780 nm wavelength

semiconductor laser

Standard

IEC 62107

Usage
etic Tape

Magnetic tape is a medium for magnetic recording
generally consisting of a thin magnetizable coating on a
long and narrow strip of plastic. Nearly all recording tape
isofthis type, whether used for recording audio or video or
for computer data storage. Devices that record and
Playback audio and video using magnetic tape are generally
called tape recorders and video tape recorders respectively.
A device that stores computer data on magnetic tape can
be called a tape drive, atape unit, or astreamer. The useof
magnetic tape for computer data slorage has been one of
the constants of the computer industry. In all formats, a
tape drive uses precisely-controlled motors to wind the lape
from one reel to another, passing a tape head as it does. A
simple magnetic tape is shown in fig, 42,

There are various types of the magnetic tape. Some of
these are as follows:

audio and video storage SUPER VIDEOD CD

i

Reels

Streamers.

Digital audio tape(DAT)
Digital linear tape(DLT)
Magnetic stripe
Smart card

Fig. 107-: Magnetic tape

So .lheac are all the types of the magnetic tape. Now we will study one bu one in the: following
REELS:

A reel is an object around which lengths of another material
reel has a cylindrical core and walls on the i 4

sides to retain the material woung around the core. In
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¢ cases the core is hollow, althoy
nanically tuming the reel. The size of the core
will obviously allow more material to be stored in g given
ightly the stored material can be wound withoyt
be- Other issues affecting the core size include:
& Mechanical strength of the core (large reels).
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h other items may be mounted on it, and grips may-exist for
is dependent on several factors. A smaller core

space. However, there is a limit to how

damaging it and this limits how small the core can

o Acceptable turning speed (for a given rate of material moving on or off the reel a smaller
core will mean that an almost empty reel has to tum faster)

e Any functional requirements of the core,

Fig. 108 : Reel

STREAMERS:

A streamer is a data storage device that reads
and writes data stored on a magnetic tape. It is
typically used for archival storage of data stored
on hard drives. Tape media generally has a
favorable unit cost and long archival stability,
Instead of allowing random-aceess to data as hard

h ¢

disk drives do, streamers only allow for sequential- \

access of data. A hard disk drive can move its
read/write heads to any random part of the disk
platters in a very short amount of time, but a
streamer must spend a considerable amount of time
winding tape between reels to read any one
particular piece of data. As a result, streamer has
very slow average seek times. Despite the slow
seek time, tape drives can stream data 1o tape very
uickly.

Digital Audio Tape (DAT) :

e/-’ﬂ‘?ff‘“
f L
N2

P

& —«'IF/

o

Fig. 109 : Reel

Digital Audio Tape (DAT) s  signal recording and playback medium. In appearance t s similar
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10 & compact audio casselie, using 4 mm magnelic tape

enclosed ina protective shell. but is roughly half the size . L
ot 73 mm * 54 mm = 10.5 mm. As the name suggests. the i e
recording is digital rather than analog. DAT has the ability i L

to record at higher, equal o lower sampling fates than a b Al
CD. Ifadigital source i&copindll'l.:nlh':DATmllm'\c )

an exact clone, unlike other digital media such as DLgL_T.aI
Compast Cassette or non-Hi-MD MiniDisc. both of which
use lossy data compression.Like most formats of
videocassette, a DAT cassette may only be recorded on
one side, unlike an analog compact audio cassette. History
of DAT is shown below:

I Media type Magnetic tape
i Capacity 120 minutes
Read mechanism Rotating head

Write mechanism Rotating head, helical scan

Usage Audio storage

Digital Linea Tape (DLT)
Digital Linear Tape (DLT) is a magnetic tape data storage (drive) technology y
. | 1 ) gy develoy
I)J_grtai Equipment (nr!mauon (DEC) from 1984 onwards. In 1994 the technology was pmpth‘:slzi
by Quantum qu'purallmn, ‘who currently manufactures drives and licenses the technology and
trademark. A variant with higher capacity is called Super DLT (SDLT). DLT uses linear serpenting

recording with multiple tracks on half-inch (12.7 mm) wide tape. Th i in a si
and the tape is pulled out of the cartrid, ) ey e e

' . ige by means of a leader tape attached 1o the takeup reel inside
the drive. The drive leader tape is buckled 1o the cartridge Ica:ei:eduring the load mcﬂ; The tape
1s guided by 4 to 6 rollers that touch only the back side of the tape ! '

M_l DLT drives support hardware data compression. Note .
that drive compression applied to pre-compressed data can
actually make the written data larger than having compression

turned oflin the tape drive.Media are guaranieed for 30
years of data retention under specified environmenial
conditions.Current manufacturers of cartridges for the DLTY
SDLT rlnﬂrkcl are Fujifilm, Hitachi/Maxell,Al) nll;:r
companies'brands (even Quantum) are contractors and/or
resellers of these companies.DLT ineludes Write Once Read

Many (WORM) capability. fig. of DLT is shown below:
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Fig. 111 : Data Linear Tape(DLT) i
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tic Strip
A mlli_!"Cl'“' stripe card js 5 t¥pe of card

e of storing data by llﬂ-"‘ﬁ [ving the magnetiam
;,;‘ﬁn)' jron-based magnetic particles The i
- sometimes called a magstripe, is read by ==
q',:;ulcﬂ“'““ nd swiping past arcading head, —
pma‘gﬂ'-"ic stripe cards are commonly used in crediy 5
M _identity cards. ATM cards and wransportation
ke They "“."v also Lﬂnfuin an RFID tag, a
ponder d“m.c and a microchip mostly used
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Fig. 112 : Magetic stripe card

In most magnetic stripe cards, the magnetic stripe is contained in a plastic-like film. The magnetic
stripe is located 0.223 inches from the edge of the card, and is 0.375 inches wide. The magnetic
stripe contains three tracks, each 0.110 inches wide. Tracks one and three are typically recofded at
210 bits per inch, while track two typically has a recording density of 75 bits per inch . Each track can
cither contain T-bit alphanumeric characters, or 5-bit numeric characters. A fig. of magnetic stripe is
shown in figure 47.

Magstripes come in two main varieties: high-coercivity (HiCo) and low-coercivity (LoCo). High-
coercivity magstripes are harder to erase, and therefore are appropriate for cards that are frequently
used or that need 1o have a long life. Low-coercivity magstripes require a lower amount of magnetic
energy to record, and hence the card writers are much cheaper than machines which are capable of
recording high-coercivity magstripes.

Smart Card

A smart card is any pocket-sized card with embedded integrated circuits which can process
data. Smart card also known as chip card or integrated circuit card {1CC). This implies that it can
feceive input which is processed - by way of the 1CC applications - and delivered as an output. There
are two broad categories of 1CCs. Memory cards contain only non-volatile memory storage
components, and perhaps some specific security logic. Microprocessor cards contain volatile memory
nd microprocessor components. The card is made of plastic, generally PVC. l‘h:_ card may a,mbcd
ahologram to avoid any duplicacy .Using smartcards also is:a form of strong security suthentication
for single sign-on within large companies and organizations. ) )
Fesistant properties and is capable of providing security services (confidentiality ol inloriation in
““mnryll.’ C::;: ﬂ: ?:I Jin'fﬂ"md loThc central administration system through card reading devices,
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such as tickel readers, ATMs cic. Smart cards can be used for identilication, suthcntication, und dy,
storuge. Smart cards provide ameans ol efleeting business transactions i 2 “”’“l’l"‘_' SCCUNRS, Stndary
way with minimol lwman intervention. The international payment brands MasterCard, Visa, g

Furopay agreed to work together to develop the specifications for the nm:ul'smurl_ <ards in payig,,
cards used as cither  debit or a credit card. A smart card and smart card reader is shown beloy,,

i -

(A) (B)
Fig. 113 : (A) Smart cards (B) Smart card reader
There are various application of the smart card. Like in computer security, Some disk encryplion
systems, such as TrueCrypt. can use smart cards to securely hold encryption keys, and also to add
another layer of encryption 1o eritical parts of the secured disk.Smartcards are also used for single
sign-on to log on to computers. In financial sector, The applications of smart cards include their use
as eredit or ATM cards, in a SIMs for mobile phones, authorization cards for pay television, pre-pay

utilities in houschold, high-security identification and access-control cards, and public transportand |
public phone payment cards. In identity, A quickly growing application is in digital identification cards. I

In this application, the cards are used for authentication of identity.

There are various problem also included with the smart card. Smart cards can be physically |

disassembled by using acid, abrasives, or some other technique to obtain direct, unrestricted access
to the on-board microprocessor. smart cards have the failure rate. The plastic card in which the chip
is embedded is fairly flexible, and the larger the chip, the higher the probability of breaking. Smart
cards are ofien carried in wallets or pockets - a fairly harsh environment for a chip. However, for

large banking systems, the failure-management cost can be more than offset by the fraud reduction.

Modem
Modem (modulator-demodulator) is 2 device that modulates an analog carrier signal to encode

digital signal, and also demodulates such a carrier signal to decode the transmitted information. The |

goal is to produce a signal that can be transmitted casily and decoded to reproduce the original digits
data. Modems arc generally classified by the amount of data they can send in a given time, normally

measured in bil.s‘per_second. or "bps”. They can also be classified by Baud, the number of times the
modem changes its signal state per second.Baud is not the modem's speed in bit's, but in symbols's
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rate varies, depending on (e .
E he Midulation technigue wsed, Faster modems are used hy

Phane Line wWan Jac,

; " Fig. 114 : Setup of modem
Internel users every day, nolably cable modems and ADSL modems. Onti i
aver optical ﬁbefs..-'\ standard modem of today contains two mncrin::ri p::in‘;d:::;:::::l;: l:;ar
generating the signals and operating the phone, and a digital section for setup and control. This
fimctionality is actually incorporated into a single chip, but the division remains in theory. In operation
the modem can be in one of two "modes”, data mode in which data is sem to and from the computer
over the phone lines, and command mode in which the modem listens to the data from the computer
for commands, and carries them out., Setup of the modem is shown in figure 49.
There are mainly two types of the modem:
* Internal modem: this type of modem is atached to the expansion slot on the totherboard of
a computer or machine. It is cheaper than the external modem.
®  External modems: this type of modem is attached to ithe computer serial port igrough a cable.
It is very.easy to install. There are many example in our daily life of the external modem. A
very famous example of the BSNL network which provide the internet facility through the
MODEM.
In this section we will study various type of MODEM like as:
®  Fax modem
®  Data modem
®  Voice modem
*  Dial up modem

FAX MODEM: s

A fix modem is a converged device, a modem with the L'apahilfil-_mf handling fax transmissions,
Computer users may set up  PC fixx modem with card, phone line access and software, or use a
serviee similar to printing from a PC or sending an F-mail message.small business PCs commonly
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had a PC-based fax/modem card and fax software.
MNow largely replaced by E-mail, PC-based faxing
with a fax modem is more-and-more a rrity, Where
faxing from a PC is required there arc a numbcr
of Internet-based faxing alternatives. So, while il's
still common to see businesses with a one or more
traditional fax machines chuming out pages. A
simple fax modem is shown in fig. 50.

DATA MODEM:

Data Modem is designed in a flexible,

programmable "soft-modem” architecture, in which
the basic modulation-demodulation protocols are
implemented. This technology implements a wide
range of [ TU-T modulation protocol standards for
Data Modem. It has been exhaustively tested on a
telephone network emulator for various line
impairments and for inter-working against various
off-the-shelf modems. These modem solutions and
its accessories have been optimized to various DSP,
embedded and digital signal controller platforms,

VOICE MODEM:

Voice modem means that the modem is
capable, with appropriate software, of supporting
telephone answering machine functions: the modem
can 'record' and 'play’ to the Windows wave device.
The answering machine software will also use the
sound card on the machine to play and record. The
software may also include functions to dial or
answer calls using your sound card's microphone
and speakers or headphones. Windows comes with
aPhone Dialer. This wtility will dial a number with
any type of modem; after Phone Dialer dials a
number, you use any normal phone to complete a

voice call. All modems are also capable of
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Fig. 116 : Data Modem

::qucncy ¢hannels on a cable

.lﬂg\-isiﬂll (CATV) infrastructure,
Cable modems are primarily used
1o deliver broadband [nernet
socess in the form of cable
[nternet, taking advantage of the
nigh bandwidth of a cable
elevision network.
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Very Short Answer Type Questions (2 Marks each)

1. Data bus is used in
2. A CPU consists of
3. USB stands for ...
4. EISA stands for ...

5. Address bus is also known as ...

Short Answer Type Questions (4 Marks each)
1. Define Bus architecture in detail 7

L. Define cables 7 Explain different types of cables.
3. Define inputs and output devices used in computer system ?

Fig. 118 : Cable Modem

EXFERCISES ]

(Raj. B.C.A. 2013, 2010)
(Raj. B.C.A. 2013)
(Raj. B.C.A. 2013)
(Raj. B.C.A. 2012)
(Raj. B.C.A. 2012, 2013)

Fig. 117 : Voice Modem

supporting voice functions provided by ‘Internet Telephony’ - the modem is cunnecl,ed'm)rour ISPin
data mode. and software on your system sends and receives voice-encoded data to a compatible |
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4. What is Network adapter card ? Define in brief.
3. Define system bus 2 Explain different types of bus system.

 Long Answer Type Questions (12 Marks each)
I 1= What is an' IC 2 How does it help in reducing th

e size of computer (Raj. B.C.A. 2012)
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2. Explain generations of computers with characteristic. (Raj. B.C.A, 2012} .

3. Define Von Numann Architecture machine ? ;
4. What do you mean by motherboard ? Explain its characteristics with 810 chipset ?

(Raj. B.C.A. 2012, 211]2]

5. Write short notes on :

(a) BarCode reader

(b) CRT

(¢) OMR

(d) Motherboard
6. What do you mean by printer ? Explain different types of printer ? (Raj. B.C.A. 201
Define Hard disk drive interface and Auxiliary device? Explain in detail.
8. Explain the concept of opticai disk, magnetic tape and modem ? (Raj. B.C.A. 2011)
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