IP multicast 
· IP multicast – an implementation of group communication

· built on top of IP (note IP packets are addressed to computers) 

· allows the sender to transmit a single IP packet to a set of computers that form a multicast group (a class D internet address with first 4 bits 1110)

· Dynamic membership of groups. Can send to a group  with or without joining it

· To multicast, send a UDP datagram with a multicast address

· To join, make a socket join a group (s.joinGroup(group) - Fig 4.17) enabling it to receive messages from the group

· Multicast routers 

· Local messages use local multicast capability. Routers make it efficient by choosing other routers on the way. 

· Failure model 

· Omission failures ( some but not all members may receive a message.

· e.g. a recipient may drop message, or a multicast router may fail

· IP packets may not arrive in sender order, group members can  receive messages in different orders

What is meant by[the term broadcast ?

· Multicast communication requires coordination and agreement. The aim is for members of a group to receive copies of messages sent to the group

· Many different delivery guarantees are possible 

· e.g. agree on the set of messages received or on delivery ordering

· A process can multicast by the use of a single operation instead of a send to each member

· For example in IP multicast aSocket.send(aMessage)

· The single operation allows for:

· efficiency I.e. send once on each link, using hardware multicast when available, e.g. multicast from a computer in London to two in Beijing

· delivery guarantees e.g. can’t make a guarantee if multicast is implemented as multiple sends and the sender fails. Can also do ordering

