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BTEP 1

X' M x)
4 i A o ke AR e -
KOO =01 X )= X3 x5 R X

this equivelent to 101000110100000

STEP 2

5 M -aye N ¥ . o o
XM, X+X+X+XeX 5 8 ¢ 4 COXA X X
g ik ———-'“*E;—""“‘g“*"t:*“—-‘“t-{}{ + X + X + X 1-)(}1— gy
p¢ X+ XX+ VR

=
52

The remainder X+X+X and this represemnt low order positien inthis case

¥.2 5 4.8
= D0000= N4X4X4H+3
ol1i1tlag

STEF 3

T(X) = 1910001101 4 01110 = (101000110101110 ) this is the transmitted .
wave

80 the remainder bits ie used for error detection .,

InAd R @ detbection retransmigeion tachniéue arevarsge chammel must be
alwayes exist for comtrol Signalling sending stations must be provided
with extra buffer or be capable of periodic interaption when ever amessage
block is recieved in error so that the data source does not submit any
new dats blockes to the channal during such retransmiseion operations.

for the case when one block is trensmilted in & time (ACK-NAK) technique

ie used the signal is transmitted back by the reciever if ACK
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Another generator pelymomial P(X) must be selected and must be of lower
degree than ¥(X),

Assuning P(X) has been epecified the *ncoding operation consists of the
following steps,

Ak f &

r Zerog In luﬂ order poaitinn &
_'~._ % p |-_ ..1. o B

EEE 2 ) ')

e SE—

The results is divided by P(X). this gives unique Quatation Q(X) and
remainder R(X) that is

MG a X)( iy R(x)
P{&] ¥ c C TR s of Seeilatl
-.....___m - . . .
P8 rébainde R{X) 1t edietied ke MORSAge for the purpose of transmitting
the passage in the following from

Rx}:armﬂfﬁr'_’_) R (x)

X .

By weing CRC technaque determine the besssge transmitied for the dats

megdage 1010001101

station
- M(x\‘zaﬁ){*f”asxi'qérx-***a

-‘K~+ax ,,,.‘ X+OX OX-q-OX—q-
2 l+i X+O)<1—i
s Ao i =X + X +|
Consider P(X) the genrating %
POOY =X+ XY X 4

- 2

/8




BE= bis by
b= bre bl b

T

e =

i
!

s
r\\* F A T}{fl wl gt 2 ad cf_.i'lx'
Y

. N

s
by I







every 3 informetion bite incoded there are
- possible truth {able however the only 8 code words are walid 80 that
zne of thes 24 bosible inwalis ( 22 = 8=24 ) worde recieved an

error is immediatsly detacted .

Ine and two dimensional parity check codes s~

P R A N A SRR oo

If the even parity convension is assuned the row parity bit of +the Jth
Charater ( pP) is delermined DY BP = b+ D% wonees B

Where b denstes the i-th information bit of ths th data character gince
in moet telvhone lines the érrors ordinerly occurc by a disturbance in

the link such as a mplitude bit makes the necsssity for utilizing an
additional secomd parity checking dimension that is for every M characters
an additional cheracicr composed of parity bite is generated psnsrated

and inserted in the encoded data Brteen, the ith bit of this parity check

characters checks the ith information bit Position in data charsctrs 1
through M., with even parity conversion the Ith bit of the parity check
character

(EF;} ie giver by
rm

i - P
CP* = bii'f"l lb;““!‘z IEAAN NG -u-‘."..b:

and Gi‘-:: = RP;{"“:_,I RI':E‘::"-J Fasdamsa :..I. .H..Il-':rw
CP charecter is also known as (LD )

RP character is aleo xnown as (VR %
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Cyclic Rednudains code (CRC)

M(X) =C{R-1 XH'L-EEK-E Kk:-:--—-- +dx +G.0_

Polynomial :

Tepresent the P(X)=Lower order from M(x)

Information =I= of order r(xI....)
(XY adowan (reK=1)

«lfodul 0-2 addition

x"m(x) ; R(x
ee—— . Q {T) +; ———
P (X) - P (X)
This message is transmitted

P(x) = X M(X) '+ R(X
data Message of k-bhits ig represented Interms of k=1 degree poly-
nomial in the variable X« If the data message is given by the binary
No.ak=1
G.K—E [ R W] 5.1 D.D

: T

e+« The carresponding polynomial is M(X) =Q k-1 x S

k-2
+j-1€—2x Q'Ili_liilili'llll‘l'l!!rl.l +H1X+CIO

x4
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EX.

Consider a {?,.ei) hamming code the redunces bits are 3 there position

chosen in bit 1,2, and 4.bit 1 is used o check 'I:ln:-Irl bg and h;—

by is used o check by Bg, by

by is used to check bss bg, by

Protosal ;- singe data commuidcation application involve eleotronio
equipmernt ag the transmitter ang reciever for the information it is :
necessary that standard Procedure and convension,

cover the followings

1= 8all establ, shing or connection,
2= Terminal eccess to & line ,

3= Message blocking and formate - organization ,

the binary Byuchronows eopmunication
( BSC) protocol . Then this proteecall is developed for advanced data
communication gontrol procedures like the {S.DLS} synchronize Data
link control or the (HDCC) high level in teleprocessing network iavolving
multiple terminal ang lines, control for the acoess is required,
The most sutable approach will obvously depend upon which type of =

line configuration (switched poinmt o point multipoint)

is to be utiliged ,

- Gontention ( To access aterminal to be conneeted to o0mp) -

a8terminal has & fiessage to send, request an unocoupied line,

- then the transmission of the hessage proceed If the lines beesy, the
terminal must wait until the line becomes free., the common comtrol peag,
in the main camp, mey build up a quau of 0/P service requests by remote

terminal ang Bubsequently £i11 the eithier an g firet - comm first serve
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