ANNEHURE-!

Binary Codes

It is important to know how data is processed inside a computer. For example, if we
press an alphabet key then how that alphabet goes inside the computer? Does the
computer understand the language which we speak or use? Certainly not. After all, a
computer is made up of various electronic components. The human language or
instructions have to be transformed into a form which can be processed by these

electronic components.

It is noted that any of the electronic components can possess two physical states. To
represent a two-state system, the binary system is the most suited one since it works on
only two digits 0 and 1 called bits ( short notation of binary digits ). When some data or
instruction is fed into a computer, each of its electronic components would have one of
the two states that it can have. As such the instruction gets converted into a combination
of bits (0's and 1's). Thus each alphabet, character or number gets converted into codes

containing bits.

We require lots and lots of unique combinations of bits in order to store each and every
possible character and number. For example, if we allow only 2 bits, then there are four
possible combinations, namely 00, 01, 10, 11. Thus using 2 bits, only four numbers or
alphabets can be accommodated. Similarly, using 3 bits, there are 8 (=2°) different
combinations. These combinations are not sufficient enough even to store 10 numbers (0-
9) for which we require at least 10 different combinations. To meet this requirement, we
need at least 4-bit code which can accommodate 16(=2") numbers or characters. If we
write these 16 combinations in increasing order and use the first 10 for the numbers 0-9,
then the corresponding code is the well known BCD Code.
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BCD CODE

0000 0

0001 1

0010

0011

0100

0101

0110

0111

1000

O | 0| I || O | &=L |

1001

1010

1011 -

1100 -

1101 -

1110 -

1111 -

In a computer, we need to process not only numbers but also alphabets and many other
characters. To accommodate all these, a higher bit code is required. Among such codes,
the most popular is the ASCII code (American Standard Code for Information
Interchange). Itis a 7 bit code that can store 2" = 128 characters. For the ASCII table giving

the representation of these 128 combinations, one may refer to Annexure II.

In order to work with Hindi language also, another code ISCII (Indian Standard Code for
Information Interchange) was introduced. It is a 8-bit code and therefore gives
possibilities to store more characters than ASCII code. While introducing this code, care

was taken so that the common characters are represented by the same combination in
ASCII as well as ISCIIL. An additional 0 bit has been added on the left most position to
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make it 8-bit combination without changing the converted decimal value. The ISCII table

has been placed in Annexure Il

This idea of having a 8-bit code has been further extended to generate a 16-bit code which
has the possibilities to store characters of all major languages of the world. This makes
the computer multilingual. Such a code is termed as UNICODE. The first 128
combinations in UNICODE have been set same as those given by ASCIL. One may refer
to Annexur IV where Unicode allocation has been given and also in this code, the

characters of Devanagari, Bengali, Gujarati and Tamil languages have been given.

Now you will learn how to convert a decimal number (integer or fraction) into binary

and vice versa.

Conversion of Decimal Integer to Binary

In order to convert a decimal integer number into binary, the integer number is divided
by 2 and the remainderisrecorded. The quotientis again divided by 2 and the remainder
is again recorded. This process goes on till the quotient becomes 0. At this stage the
remainders obtained at each step are written starting from the last one. The resulting

number is the desired binary number. Let us convert the decimal number 29 into binary:
%  Divide29by2
%  Thequotientis 14 and theremainderis1

%  Divide the quotient 14 again by 2

%  Thequotientis7 and remainderis 0

The entire process is shown below

2 | 29 |1 1
2 14 0
2 7 1 Remainders
2 3 1
2 1 1
0

The binary number 11101 is the binary equivalent of the decimal number 29.
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Conversion of Decimal Fractions to Binary

Here the fraction is multiplied by 2 and the carry which is either 0 or 1 is recorded. In the
resulting number, the fraction is again multiplied by 2 and the carry is again recorded.
The process goes on till the fraction becomes 0. At this stage write all the carries obtained
from each step in the forward order. The number so obtained is the desired binary
fraction. Let us convert the decimal fraction .59375 into binary fraction. We do as follows:

% .59375x2=.1875withacarry1
% .1875x2=.375withacarry0

% .375%x2=.75withacarry0

% 75x2=5withacarryl

% .5x2=.00withacarryl

Thus the converted binary fraction is .10011. If a decimal number contains both, integral
part as well as fraction part then both these parts are converted into binary separately by
the procedures as described above. Then the two binary parts are written together
yielding the desired binary number. For example, the binary conversion of 29.59375 is
11101.10011.

Conversion from Binary to Decimal

We shall consider the combined case when a binary number has both integral as well as
fractional part. The conversion of such a number to decimal goes as follows. First
consider the integral part. Going from right to left, each binary digit is multiplied,
respectively, by 2°, 2', 2%, 2°, and so on. Then all the resulting numbers are added. As for
the fractional part, we go from left to right and multiply each binary digit, respectively,
by 27,2% 27, and so on. The resulting numbers are added. Putting together both the parts
gives the desired converted decimal number. Let us convert 11101.10011 into decimal.
The conversion is described below:

1111 0 1 1 0 0 1 1

¢ 2 2 2! 0 2" I 2° 2+ 2°
2 x1+2°x1+2°x1+42'x0+2°x1=16+8+4+1=29
2'x1+2°x0+2°x0+2*x1+2°x1=%+1/16+1/32=.59375
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Hence the converted decimal number is 29.59375.

Floating Point Representation

In Computer, representation of numbers plays an important role. Normally, a general
user is not aware of it. However what goes at the back end is quite technical. Let us try to
understand it. Consider number 35. It can be represented as 3.5 x 10 or 0.35 X 102 or even
350 x 10", Similarly the binary equivalent 100011 of 35 can be represented as 100.011 x 2’
or 10.0011 x 2" etc. Since the decimal or binary point can change places, these
representations are called floating point representations. In general the floating point

representation of anumber has the form
+m x 2"

In this form m is called mantissa and E exponent. In order to maintain uniformity across

computers, certain standards have been fixed.

In modern computers, the length of data words can be 32 bits or 64 bits. In a 32 bits

word(0-31), the format of bits is as follows
0 1-7 8 -31
Sign Exponent Mantissa

Also, in order to have unique representation for each number, the mantissa is to be set
between 1 and 2, i.e. 1<m<2. This form of the number is known as the normalized form.
Thus the normalized form of the 100011 is1.00011 x 25 or

0 00000101 1.0011000000000.............. 0

Sign

E (8bits) M( 23|bits )
Further, the exponents could be negative as well. Now to remove negative sign from
exponent, number 127 is added in the actual exponent so as to make all exponents
positive. For example, consider the decimal number 2 which has the binary equivalent
10. The normalized form for 10is 1.0 x 2', i.e. the exponent has the value 1. But according
to the standard, the exponent actually stored would be 1+127 i.e. 128. Thus it will be

represented as
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0 10000000 1.00000000000.................. 0

Sign

|
(8Dits) (23Dbits)

We note that in the 8 bit exponent system, the range of exponents is from 00000001 to
11111110, i.e. the actual exponents from -126 to 127. Consequently, the smallest
normalized number is

0 00000001 1.000000.................. 0

i.e. 1x 2" or1.2x 2™ approx. on the other hand, the largest number that can be stored is
0 11111110 TI111111T. e, 1

ST 0 1)x 2% ie. (2-2-")x 27 or 3.4 x 10™ approx.

The above discussion was regarding 32-bit word arrangement which is generally termed
as single precision. The double precision case for the 64 bit word length can be discussed
similarly.
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AMERICAN STANDARD CODE FOR
INFORMATION INTERCHANGE (ASCII)

Decimal

Octal

Hex

000
001
002
003
004
005
006
007
008
009
00A
00B
00C
00D
OOE
OOF
010
011
012
013
014

Binary
00000000
00000001
00000010
00000011
00000100
00000101
00000110
00000111
00001000
00001001
00001010
00001011
00001100
00001101
00001110
00001111
00010000
00010001
00010010
00010011
00010100

Value

SO
Sl
DLE

(Nul'l char.)
(Start of Header)
(Start of Text)
(End of Text)

(End of Transmission)
(Enquiry)
(Acknowledgment)
(Bell)
(Backspace)
(Horizontal Tab)
(Line Feed)
(Vertical Tab)
(Form Feed)
(Carriage Return)
(Shift Out)

(Shift In)

(Data Link Escape)

DC1 (XON) (Device Control 1)

DC2

(Device Control 2)

DC3 (XOFF) (Device Control 3)

DC4

(Device Control 4)
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021
022
023
024
025
026
027
028
029
030

031
032
033
034
035
036
037
038
039
040
041

042
043
044
045
046
047
048

025
026
027
030
031
032
033
034
035
036

037
040
041
042
043
044
045
046
047
050
051

052
053
054
055
056
057
060

015
016
017
018
019
O1A
01B
01C
01D
O1E

O1F
020
021
022
023
024
025
026
027
028
029

02A
02B
02C
02D
02E
02F
030

00010101
00010110
00010111
00011000
00011001
00011010
00011011
00011100
00011101

00011110

00011111
00100000
00100001
00100010
00100011
00100100
00100101
00100110
00100111
00101000
00101001

00101010
00101011
00101100
00101101
00101110
00101111
00110000

NAK (Negativ Acknowledgemnt)
SYN (Synchronous l1dle)
ETB (End of Trans. Block)
CAN (Cancel)

EM (End of Medium)
SUB (Substitute)

ESC (Escape)

FS (File Separator)

GS (Group Separator)

RS (Regst to Send)
(Rec. Sep.)

UK (Unit Separator)
SP (Space)

! (exclamation mark)
" (double quote)

# (number sign)

$ (dollar sign)

% (percent)

& (ampersand)
(single quote)
( ((left/open parenthesis)
) (right/closing

parenth.)
* (asterisk)
+  (plus)
, (comma)

- (minus or dash)
- (dot)
/ (forward slash)
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049 061 031 00110001 1
050 062 032 00110010 2
051 063 033 00110011 3
052 064 034 00110100 4
053 065 035 00110101 5
054 066 036 00110110 6
055 067 037 00110111 7
056 070 038 00111000 8
057 071 039 00111001 9
058 072 03A 00111010 : (colon)
059 073 03B 00111011 ; (semi-colon)
060 074 03C 00111100 < (less than)
061 075 03D 00111101 = (equal sign)
062 076 O3E 00111110 > (greater than)
063 077 O3F 00111111 ? (question mark)
064 100 040 01000000 @ (AT symbol)
065 101 041 01000001 A
066 102 042 01000010 B
067 103 043 01000011 C
068 104 044 01000100 D
069 105 045 01000101 E
070 106 046 01000110 F
071 107 047 01000111 G
072 110 048 01001000 H
073 111 049 01001001 I
074 112 04A 01001010 J
075 113 04B 01001011 K
076 114 04C 01001100 L
115 04D 01001101 M
116 O4E 01001110 N
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079 117 0O4F 01001111 0]

080 120 050 01010000 P

081 121 051 01010001 Q

082 122 052 01010010 R

083 123 053 01010011 S

084 124 054 01010100 T

085 125 055 01010101 U

086 126 056 01010110 Vv

087 127 057 01010111 W

088 130 058 01011000 X

089 131 059 01011001 Y

090 132 O5A 01011010 Z

091 133 05B 01011011 [ (left/opening
bracket)

092 134 05C 01011100 \ (back slash)

093 135 05D 01011101 1 (right/closing
bracket)

094 136 O5E 01011110 N (caret/circumflex)

095 137 O5F 01011111 _ (underscore)

096 140 060 01100000 h

097 141 061 01100001 a

098 142 062 01100010 b

099 143 063 01100011 C

100 144 064 01100100 d

101 145 065 01100101 e

102 146 066 01100110 T

103 147 067 01100111 g

104 150 068 01101000 h

105 151 069 01101001 i

106 152 06A 01101010 J
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107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

153
154
155
156
157
160
161
162
163
164
165
166
167
170
171
172
173
174
175
176
177

06B
06C
06D
O6E
O6F
070
071
072
073
074
075
076
o077
078
079
O7A
07B
07C
07D
O7E
O7F

01101011
01101100
01101101
01101110
01101111
01110000
01110001
01110010
01110011
01110100
01110101
01110110
01110111
01111000
01111001
01111010
01111011
01111100
01111101
01111110
01111111

= O T O

~ O

c

2o AN X 2 L

!

DEL

(left/opening brace)
(vertical bar)
(right/closing brace)
(tilde)

(delete)

Reference: http:/ /www.neurophys.wisc.edu/comp/docs/ascii/
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INDIAN STANDARD CODE FOR INFORMATION
INTERCHANGE (ISCII)

Reference : http:/ /www.tdil.mit.gov.in/standards.htm
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Reference : The Unicode Standard, Version 3.0, The Unicode Consortium,
Addison-Wesley, An Imprint of Addison Wesley Longman, Inc., 2000.
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ANNERURE-LI

Installation of Netbeans IDE

To install the NetBeans Integrated Development Environment (IDE), first it must be
downloaded from the NetBeans web page. It can also be downloaded in a bundle with
the Java 2 Standard Edition (J2SE) or Java 2 Enterprise Edition (J2EE).

! You should have already installed the Java Development Kit (JDK) before
installing Netbeans. If you have not done so, then install JDK first before starting
the Netbeans installation . The JDK consists of the Java compiler and related tools

which enable users to create applications in Java.

Download Netbeans Installer File from the Internet

To download Netbeans Installer files, follow the steps enumerated below:
STEP 1: Browse to the Netbeans web page - http:/ /netbeans.org/

STEP 2: Choose to download the latest version of the IDE

i Welcome to Mlun;- Mozile ﬁ":'fm;J ‘ 1

Ehl En;ll: Wiew . Higtory Huaimuu Jools Hep

Browse to
Netbeans Page

download
=== latest version
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STEP 3: Choose the appropriate bundle to be downloaded

F‘w.“w_whrﬁ e = B &
file fdi# Yiew Higlory Bockmarda Jooh Help
-u: £ X 4 [ )| mpuinetbesns.ogdownlostinges. 17+ |l Googe B
HelMeans IDE Downlood Bunibes
Supportsd echnologies ™ Java SE TavaF lava Ruby
L NatBemee Flasform SO0 - . #
b deva SE - L] L]
LT o &
& Iwrs Web and BE [ ]
5 laca pE L] I
& Iaws Card™ 3 Corvesoied w 3
& Ruby " E
b TS
Ll e ]
L P 5]
Bundiad 5erars Choose the
L GlagaFigh Sarvsr Cpem appropriate =
Source Editszn 10,1 bundle
& Apacka Tormcst 8.0 38
| Downiosd | | Downbosd (( Downbasd Cownigad |
Frem, 54 ME Frea, 133 M8 Fren, 1 - | Fres, BE HE I - l
[ i

Once you click on the Download button for the appropriate bundle, the following screen
appears and then the download starts automatically.

Elhr Edit Iu-- Highary Euﬂrmm Tels I:I_Hp

B C X /% (D ntip/netbenns.orgic -

Click here if the
download does
not start
automatically

IE 6.9 Download Started

l starl aulomatically.
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Installing Netbeans Using The Installer File

After downloading Netbeans Installer files, follow the steps enumerated below to install

the IDE on your system:
STEP 1: Start the Installer Program

Use a file explorer to navigate to the file that you just downloaded. Double click on the
file name to start the installation process and then follow the instructions as given in the
dialog boxes (shown in the following figures).

W [Pt E
Ple [ ‘ew Fgvekes  locks el b

ﬂﬂ#ﬂ‘- - | ;1 S Snerch Foders |l B X E? [

D {SETLFIPSetup w| ] =

_’: ﬂ.uulmm-w:ﬁ&&:- %{n‘«ﬂi: 32 Sl
I! l'rrisd ok 0 1 5-en 0
[ % rotepad?

Double click to
start the
installation

w Crmabad) G009 1115 FH
m: 248 HE

W MetBeans IDE Installer |Z"E|El

Configuring the Installer...

Please wait while MetBeans IDE installer initializes @ "nt“aans“]E ‘

Configuring the Installer. ..

Double Clicking on
the installer file

starts with the
Configuration process

Click Next as
soon as the

Installer is
configured
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STEP 2: Customize the Netbeans Installer

If you have already installed Java, then choose the customize button to select which Java
version to use else simply click the Next button. In the next dialog box select the accept
terms and conditions check box and click on Next button.

¥ rioticans DE inclalies

The et alesr velll instad the etBepne 10E sth the Polossng packs aned numtimes
Click Cinitmics b pelact Hhe pactr ared nundicsse o ingball,

Rz IOE

e 2
Conemon Wb Components
Jaren ‘Wb wnd FE
Jeri i ME

Rugry

[l S

P

S

Buskimes
GlarpFeih W2 L
(s Wi P
Ul ESE w3

Choose if Java
has already
been installed

Choose to install
all the components
from the bundle

It allataon Sinic £400.3 ME

¥ voticans DL Instalie

Lirense Agreerment
Pl riviad vl Flitaairg loarae agresire® Caneluly.

METEEARS. IDE &.5 [Prodiect”™) s

Pl revaw Hha complate ! of spam- source icsrmes

osvrning softvaane ndbodesd in bhee Prodiedt, Thes can be
Fourd in the THIFDPERTLICENE Lt fils, Son slschriouss
oy Lhe ML L Gamer sl Publc Licerds varsan . 1

LGP oA General Fublc Lineres versan 2 0GR For any
iilara vt & dhoiin of VPV Barde viriiats ane
riaide aresdishle weith thes Lanpissge: inckoabing hat

LiaFL 2 LA =7 or sy laber version mey be med, or whare &
chis of vl wedsion of Hhe LGPLGAL b appled &
uranaritind

Pl reeviewt s st of Bbrames snd Sosnses peoeided
For wman. T boarse File oordaine Four delbird koamsan

Linkszs specified] bsloss, the s of NsHlsans [T &5 and
cormporesnls e e GlrsFech sunbime ang gireeimesd By the
—_— Licareos Veesion 7 b

1 geeupt tha Enne n the kemma spamand
L aparmart
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STEP 3: Choose the Installation Folder for all components to be installed (one by one) and

also the appropriate JDK version.

W rotleans DL Instalie

FiptEsans [DE &5 Installation
Clnris U ot allatesn Fokles aid 109

e MestBsans IDE !
G IIProgeen Flesiiesbesns 6.5

s NPrrgrann FilesH e’ il .01

* NetBeansiDE
| Exovess,

T T

R ()[R

In the subsequent dialog boxes choose the appropriate destination folder for the other

components of the bundle.

1"1..'||||'.1||'. . Instaliaa

GlerssFislh VE URE bt allation
Cloicis thet incrlaladion Pokded vl fir vir pFopailies.

all ClainFish ba:

£:\Program Plesiglessfish-v2u

For GarisFech applcabion serveer
i Apracram Flei) w4011

Chpeir Lhwereymar;  sdinndn
Adren Paseerd.  aesessaaas

Flieh Phaiiasid: ssssniaann

H1 TP Port: B0
HTTPE Port Ela:
Pui Pk 1612

L ErgeaaL..

[detun: gednadngn)

Carcel |

| = pack herct
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P ricrlican: 0 Isastalier

Glasalinh w1 Prothde Tnstallatinn

Chooss tha imet slaten folder e mm

Trestall laseFish Lo:
Py i Fbes ] plarssleshy o B prsiucky]

(G D]

STEP 4: Start the Installation of Netbeans and the related components by clicking on the

Install button. Continue with the dialog boxes until you have completed installing

NetBeans on your PC.
'. HetBeams DF losiallE
5|.H'I'I:I“1' )
Chick Instad bo stk b iballation 5 H“Ilm

FiatBesre: D Jrahalstbion Folder:
| Prosgram Filasl et Beans 5.5

e W2 LIRZ Tretsllation Fokde
1 Program Fles giantiah-vaurs

i@ars e w3 P Trest sl stion Foiders
P e Fles! glani Tl 3 skt

Cppiii ESH w7 el bnd sl by i GliriiFails Nk

Tokal Instalaton S
AR

TN g ) e
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The progress window keeps you informed about the installation status.

W HetBeans IDF lnstaller

Preparing Installation Data..

s walt vl Bl witsrd Srapanad b vl all dlion data. '.-"!: M

Extractivg instslstion dats For Cormmon 'Web Componends

) =

1 HeiBeans DI Installer

Tnestallartdon
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( Annexure—V)

Click on the Finish button as soon as the Installation process is completed and the

following dialog box is shown.
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If you use the default location for the install on Windows, NetBeans will be installed in
the directory C:\ Program Files\ NetBeans6.5. Anicon to start NetBeans will be installed

on your desktop. On Windows start NetBeans with a double mouse click on this icon or

Starting Netbeans

use the Start button to navigate to the program name.
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Annexure—V)

The opening screen of the Netbeans IDE is as shown in the following Figure.
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