Net w orks

Net w orking of computers has b ecome ubiquitous (cf. WWW).

Tw o ma jor t yp es of net w orks dep ending on geographical distances.

1. L o c al A r e a Networks (LAN’s). Connect 100’s of computers

within a maxim um distance of a few kilometers. Often limited

to a single building. LAN’s can b e connected together via bridges

(also called switc hed net w orks).

2. Wide A r e a Networks (or W

AN’s or long haul net w orks). Con-

nect 1000’s of computers all o v er the w orld.

Net w ork Arc hitectural Issues

� Ho w are \no des" connected?

� What is a message? Ho w are messages routed from no de to no de?

� What is the \qualit y of service" of the net w ork?

Net w ork top ologies

Bus (e.g., Ethernet) Ring

Star Point to point

Switch-based (Fat) Tree

T ypical net w ork Ethernet: Originally 10 Mbit/sec. w F ast Ethernet 100 In the near future Gigabit ternet (successor of Arpanet): t to p t with sp ecial pro sors terface Message Pro cessor IMP) used for proto col routing etc. tly copp er co-axial cables yield bandwidths of order of 100 Mbits/sec. Fib er optics yield 1 A

TM hronous transfer mo de): can yield from 150 Mbit/sec 2.5 Gbit/sec. Has b een used in W

AN’s and could b e used in F or the latter there is a b er of emerging hnologies that are p t-to-p t or star top ologies (e.g., 4

Message � Header (request yp e, address of where it has to � yload (Data or address; from a few ytes to � ksum (for king that the message is Long messages can b e split to p acketsSending/receiving messages requires a (complex) are proto with eral ers (TCP/IP

, ISO standard etc.; cf CSE/EE 5

Generally the terconnection is a bus (Ethernet) or a ring. ys, though, A

TM hes are b ecoming more and more p (and Ethernet = broadcast medium. (10 Mbits/sec to 100 Collision/detection with 6 W t to p t top ard routing (virtual circuits or et In virtual circuits, the ork functions e the telephone A path from source to destination is set b efore message transmissioIn et hing, long messages are split to ets that do necessarily w the same route from source to destination. can b e dropp ed, ered out of order or duplicated. This lots of are! But can vide b etter p erformance b ecause congestion can b e 7