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Con tem pora ry Da ta Comm s

• trends
– tra ffic grow th at a high & steady ra te

– deve lopment of new serv ices

– advances in techno logy

• s ign ifican t change in requ irem en ts
– emergence of h igh-speed LANs

– corpora te WAN needs

– d ig ita l e lectron ics



A Comm un ica tions M ode l



Comm un ica tions Tasks

Transmission system utilization Addressing

Interfacing Routing

Signal generation Recovery

Synchronization Message formatting

Exchange management Security

Error detection and correction Network management

Flow control



Data Comm un ica tions M ode l



T ransm iss ion M ed ium

• se lec tion is a bas ic cho ice
– in te rna l use entire ly up to business

– long-dis tance links made by carrie r

• rap id techno logy advances change m ix
– fiber optic

– w ire less

• transm iss ion costs still h igh

• hence in te res t in e ffic iency im provem en ts



Netw o rk ing

• g row th o f num ber & power o f com pu te rs is d riv ing 
need fo r in te rconnection

• a lso see ing rap id in teg ra tion o f vo ice , da ta ,  im age 
& video techno log ies

• tw o b road ca tego ries o f comm un ica tions ne tw o rks:
– Loca l A rea Network (LAN)

– W ide Area Network (WAN)



W ide A rea Ne tw orks

• span a la rge geog raph ica l a rea

• cross pub lic righ ts o f w ay

• re ly in pa rt on comm on ca rrie r c ircu its

• a lte rna tive techno log ies used inc lude:
– c ircu it sw itch ing

– packet sw itch ing

– fram e re lay

– Asynchronous Transfer Mode (ATM)



C ircu it Sw itch ing

• uses a ded ica ted comm un ica tions pa th estab lished 
fo r du ra tion o f conve rsa tion

• com pris ing a sequence o f phys ica l links

• w ith a ded ica ted log ica l channe l

• eg. te lephone ne tw o rk



Packe t Sw itch ing

• da ta sen t ou t o f sequence

• sm a ll chunks (packe ts) o f da ta a t a tim e

• packe ts passed from  node to node be tw een sou rce 
and destina tion

• used fo r te rm ina l to com pu te r and com pu te r to 
com pu te r comm un ica tions



F ram e Re lay

• packe t sw itch ing sys tem s have la rge ove rheads to 
com pensa te fo r e rro rs

• modern sys tem s are m ore re liab le

• e rro rs can be caugh t in end sys tem

• F ram e Re lay p rov ides h ighe r speeds

• w ith m ost e rro r con tro l ove rhead rem oved



Asynch ronous T rans fe r M ode

• ATM

• evo lu tion o f fram e re lay

• fixed packe t (ca lled ce ll) leng th

• w ith little ove rhead fo r e rro r con tro l

• anyth ing from  1 0M bps to G bps

• cons tan t da ta ra te us ing packe t sw itch ing techn ique 
w ith m u ltip le v irtua l c ircu its



Loca l A rea Netw orks

• sm a lle r scope
– Build ing or small campus

• usua lly ow ned by sam e organ iza tion as a ttached 
dev ices

• da ta ra tes m uch h ighe r

• sw itched LAN s, eg E the rne t

• w ire less LANs



Metropo litan A rea Netw o rks

• MAN

• m idd le g round be tw een LAN and W AN

• p riva te o r pub lic ne tw o rk

• h igh speed

• la rge area



The In te rne t

• In te rne t evo lved from  ARPANET
– firs t opera tiona l packet network

– applied to tactica l rad io & sate llite nets also

– had a need for in te roperab ility

– led to standard ized TCP/IP pro toco ls



In te rne t E lem en ts


