Interproces€ommunication

Processes within a systamay beindependent or cooper ating

Cooperating process can affect or be affected by other psese
Including sharing data

Reasons for cooperating processes:

— Information sharing

— Computatiol speedu

— Modularity

— Convenience

Cooperating processes naater process communication (1PC)
Two models of IPC

— Shared memory

— Message passing
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Indirect Communication

e Messages are directed and received framailboxes (also
referred to as ports)

— Each mailbox has a unigue id
— Processes can communicate only if they share a mailbox

* Properties of communication link
— Link established only if processes share a common mailbox
— Alink may be associated with many processes

— Each pair of processes may share several communication
links

— Link may be unidirectional or bi-directional



Indirect Communication

e Primitives are defined as:

send(A, message) — send a message to mailbox
A

recalve(A, message) — receive a message frc
mailbox A



Indirect Communication

* Mailbox sharing
— Py, P,, andP; share mailbox A
— P,, sendsP, andP; receive
— Who gets the message”?

e Solutions
— Allow a link to be associated with at most two processes

— Allow only one process at a time to execute a receive
operation

— Allow the systento select arbitrarily the receiver. Sender
IS notified who the receiver was.



Synchronization

« Message passing may be either blocking or non-blocking

 Blocking is consideredgynchronous
— Blocking send has the sender block until the message is
received
— Blocking receive has the receive block until a messag is
available

 Non-blocking is considere@synchronous
— Non-blocking send has the sender send the message and
continue
— Non-blocking receive has the receiver receive a valid
message or null



Buffering

« Queue of messages attached to the link;
Implemented in one of three ways

1.Zero capacity — 0 messages
Sende mus wait for receive (rendezvous

2.Bounded capacity — finite length af messages
Sender must walit if link full

3.Unbounded capacity — infinite length
Sender never walits



