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AR APPENDIXE NUMSERING SISTEMS APPENDIXB NUMBERING SYSTEMS 1041
A Comparison
Tohe B.1 shows how systems represent the decimal Numberg

Figure B4 [Pvdaddressto decimal transformation

e, docimal 13 s equivalent to binary 1101, which js cqui\nlcon;}::)u:gh 1S, As
eXadan:  YOU
Table Bl Comprisan of three systems dec’mal b 2 < 8« 1 |atins Quoents  Decimal
: - y 286 256 Wi number
[ Decmat | By | Hexadecimal E cights 5 |3
oo | 0 0 3 2214592512 L1412 2048 14 Rescls %* z
O I T vl DRI
2 | 1w 2 T [Z2I570886] Decimal s Py address
[ 3 | 3 TS +. [P address to decimal b. Decimal to IP address
Fs ] 3 I 5
{ i 12
T B (U} 5 e
! : - * To convert an [Pv4 address to decimal, we use the weights. We multiply each symbol
=‘ 6 L 6 1 by its weight and add all the weighted results. The figure shows how the IPv4 address
P | E 131.32.7.8 is transformed to its decimal equivalent.
We use the same trick we used for changing decimal to binary to transform a decimal
10 an IPv4 address. The only difference is that we divide the number by 256 instead of 2

B4 BASE 236: IP ADDRESSES
S:? numbering system that is used in the Ine;
;‘;‘: :\F;f\ler; inﬁaddn:ss in fiotled decimal notation, Whlp\':t addresgeg Use 1h:
:;;:5:%61 3 s: 1 bo ;\e ;m using a base-256 numbe fn thjm:,we define nnscl:,u
=36 unique symbols, but remembering thay i > Dase, we :
dj‘Axo:}e The designers of the IPv4 address dec;ld]:;y Symbols anq their Va;: 001('1 o
25 svmbols and to distinguish between the 10 se dec iyt
separate the symbols: it marks the bou g is used
: ik - ndary betw, e The d
IP\4 s:ni.b:\\ 1‘.\132,7,8 1s made of the four sympo. e
d 3, respectively. d l

However, we need to remember that the IPv4 address has four positions. This means
that when we are dealing with an [Pv4 address, we must stop after we have found four

met is base 256, values. Figure B.4 shows an example for an [Pv4 address.

B.5 OTHER CONVERSIONS

There are other transformations such as base 2 to base 16 or base 16 to base 256. It is
easy to use base 10 as the intermediate system. In other words, to change a number
from binary to hexadecimal we first change the binary to decimal and then change the
decimal to hexadecimal. We discuss some easy methods for commeon transformations.

i d decimal
IPv2dd T e R Binary and Hexadeci

The symbols in Pvdare d g There is a simple way to convert binary to hexadecimal and vice versa as shown in

Figure BS.

Weights
In base 256, each
lh:_ symbo) a po
(256); ang soon

Figure B.5  Transformation from binary to hexadecimal

N .
N2V g
2 8 E  Hexadecimal | 10/1000}1110|Bimnary

a. Binary to hexadecimal b. Hexadecimal to binary

weight equals 2
Sition () 15 2560(

6 raised to the power of its ition. The wei;
1); the \&elght of the symbol at position 1 is 256

Conversion
Now Tetug
see how
Figure B4 chog, e 2 COMVert exadec '
4 show the two prey. xadec“ﬂﬁltodcc' ; =
Processes, imal and decimal to hexadecimal.

To change a number from binary to hexadecimal, we group the binary digits from
the right by fours. Then we convert each 4-bit group to its hexadecimal equivalent.
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