HW2: synchronization with semaphores

Dr. Dheya Mustafa
Problem1:Barbershop

A barbershop consists of a waiting room with » chairs, and the
barber room containing the barber chair. If there are no customers
to be served, the barber goes to sleep. If a customer enters the
barbershop and all chairs are occupied, then the customer leaves
the shop. If the barber is busy, but chairs are available, then the
customer sits in one of the free chairs. If the barber is asleep, the

customer wakes up the barber. Write a program to coordinate the
barber and the customers.

To make the problem a little more concrete, I added the following informa-
tion:

e Customer threads should invoke a function named getHairCut.

e If a customer thread arrives when the shop is full, it can invoke balk,
which does not return.

& Barber threads should invoke cutHair.

¢ When the barber invokes cutHair there should be exactly one thread
invoking getHairCut concurrently.



Problem2: Searchers-deleters-inserters

Three kinds of threads share access to a singly-linked list:
searchers, inserters and deleters. Searchers merely examine the list;
hence they can execute concurrently with each other. Inserters add
new items to the end of the list; insertions must be mutually ex-
clusive to preclude two inserters from inserting new items at about
the same time. However, one insert can proceed in parallel with
any number of searches. Finally, deleters remove items from any-
where in the list. At most one deleter process can access the list at
a time, and deletion must also be mutually exclusive with searches
and insertions.

Puzzle: write code for searchers, inserters and deleters that enforces this
kind of three-way categorical mutual exclusion.



