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Asynchronous and Synchronous 
Transm iss ion

• T ransm iss ion o f da ta requ ires co-opera tion and 
agreem en t be t. transm itte r and rece ive r 

• tim ing p rob lem s requ ire a m echan ism  to synch ron ize 
the transm itte r and rece ive r
– rece ive r sam p les stream  a t b it in te rva ls

– if the tw o clocks a re no t a ligned and drifting , rece ive r w ill 
sam p le a t w rong tim e a fte r su ffic ien t b its are sen t

• tw o so lu tions to synch ron iz ing c locks
– asynch ronous transm iss ion

– synch ronous transm iss ion



Asynch ronous T ransm iss ion



Asynch ronous  T ransm iss ion

• Send one characte r at a tim e
– each character begins with a start bit to alert the receiver 
– receiver samples each bit in the character
– the data bits are usually followed by a parity bit
– the final element is a stop element
– the stop element is the same as the idle state

• Characte ris tics
– s im p le
– cheap
– ove rhead o f 2 or 3 b its per char (~20% )
– good fo r da ta w ith la rge gaps (keyboa rd)



Synch ronous T ransm iss ion

• b lock of data transm itted as a frame
• c locks must be synchron ized

– can use separa te c lock line

– or em bed c lock s igna l in da ta

• need to ind ica te start and end of b lock
– use pream b le and postam b le

• more effic ien t (lower overhead) than async



Types o f E rro r

• an error occurs when a bit is alte red between transm iss ion 
and reception

• s ing le b it erro rs
– on ly one b it a lte red

– caused by wh ite no ise

• burst erro rs
– con tiguous sequence o f B b its in wh ich firs t las t and any num ber 

o f in te rm ed ia te b its in erro r

– caused by im pu lse no ise or by fad ing in w ire less

– e ffec t g rea te r a t h ighe r da ta ra tes



E rro r De tec tion
• the re w ill be e rro rs in troduced by the tx. sys tem

• E rro r de tec tion done us ing e rro r-de tec ting code

• func tion o f da ta b its , ca lcu la ted by transm itte r and 
appended to the fram e 

• reca lcu la ted and checked by rece ive r

• s till chance o f unde tec ted erro r

• E rro r de tec tion us ing pa rity
– parity b it set so character has even (even parity) or odd 
(odd parity) number of ones

– even number of b it erro rs goes undetected



E rro r De tec tion P rocess



Cyc lic Redundancy Check

• one o f m ost comm on and powerfu l checks

• fo r b lock o f k b its transm itte r gene ra tes an n b it 
fram e check sequence (FCS)

• transm its k+n b its wh ich is exac tly d iv is ib le by 
som e num ber

• rece ive r d iv ides fram e by tha t num ber
– if no remainder, assume no error

– fo r math, see S ta llings chapter 6



E rro r Correc tion

• correction of detected errors usually requires data b lock to 
be re transm itted

• not appropria te for w ire less app lica tions
– b it e rro r ra te is h igh caus ing lo ts o f re transm iss ions

– when propaga tion de lay long (sa te llite) com pared w ith fram e 
transm iss ion tim e, resu lting in re transm iss ion o f fram e in erro r 
p lus m any subsequen t fram es

• ins tead need to correct errors on basis of bits rece ived

• error correction prov ides th is



E rro r Correc tion P rocess



How E rro r Correc tion W orks

• adds redundancy to transm itted m essage

• can deduce orig ina l desp ite som e e rro rs

• eg. b lock e rro r co rrec tion code
– map k b it input onto an n b it codeword
– each distinc tly d iffe ren t

– if get error assume codeword sent was closest to tha t 
rece ived

• fo r m a th , see S ta llings chap te r 6

• means have reduced e ffec tive da ta ra te



L ine Con figu ra tion - Topo logy

• phys ica l a rrangem en t o f s ta tions on m ed ium
– po in t to po in t - two sta tions

• such as be tween tw o rou te rs / com pu te rs 

– multi po in t - multip le sta tions
• trad itiona lly m a in fram e com pu te r and te rm ina ls

• now typ ica lly a loca l a rea ne two rk (LAN)



L ine Con figu ra tion - Topo logy



L ine Con figu ra tion - Dup lex

• c lassify data exchange as ha lf or fu ll dup lex

• ha lf dup lex (two-way alte rna te)
– on ly one sta tion m ay transm it a t a tim e

– requ ires one da ta pa th

• fu ll dup lex (two-way sim ultaneous)
– s im u ltaneous transm iss ion and recep tion be tween tw o sta tions

– requ ires two da ta pa ths
• sepa ra te m ed ia or frequenc ies used fo r each d irection

– or echo cance ling



Summ ary

• asynch ronous ve rses synch ronous transm iss ion

• e rro r de tec tion and co rrec tion

• line con figu ra tion issues


