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1. (15 pts) Give an example of an Erlang receive expression that will process the 
message {one, 1} if it is present in the process's mailbox and will otherwise process 
the first message in the mailbox.
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2. Terminology in the area of concurrent programming is often inconsistent and 
confusing. For example, another term for threads, such as those found in Java, is 
lightweight processes. At the same time we have claimed that Erlang processes are much 
lighter weight than Java threads. 

a) (10 pts) Explain in what sense is it reasonable to describe Java threads as lightweight 
processes.

b) (10 pts) Explain why, nevertheless, Erlang processes are lighter weight than Java 
threads.

3. a) (10 pts) Explain why, in Erlang, 
Pid = spawn(F),
link(Pid).

is not the same as 
Pid = spawn_link(F).
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b) (15 pts) In the ring assignment, one way to implement the message forwarding 
processes was with a loop function like this:

loop (Successor) >
receive

M > Successor ! M, 
loop (Successor)

end.

The message forwarding processes are created by calling spawn(ring, loop, 
[Successor]). A problem with this approach is that after all the messages of a run 
have been forwarded, the forwarding processes hang around waiting for messages that 
will never be received. How could you use Erlang's process linking mechanism to kill off 
all of the forwarding processes with a single function call once the last message is 
received by the last process? Describe what needs to be done when the processes are 
created and what needs to be done when the last message has been received.
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4. Below is an implementation of a simple generic server that is customized by passing a 
single function and an initial state to server:newServer. 
-module(server).
-export([newServer/2, rpc/2]).
% Implementation of a simple generic server.
% The server is specialized by the function, F, passed to
% newServer

% Create a new server with F as the function for
% calculating the response and the new state
newServer(F, InitState) -> 
   spawn(server, loop, [F, InitState]).

% the server loop
loop(F, State) -> 
   receive

{Requestor, M} ->
{NewState, Response} = F(State, M),
Requestor ! {self(), Response),
loop (F, NewState)

   end.

% the usual rpc function
rpc(Server, Msg) ->
   Server ! {self(), Msg},
   receive
      {Server, Response} -> Response
   end.
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a) (20 pts) Define an Erlang function, fflogic, that could be passed to 
server:newServer along with a value indicating the initial state to simulate a flip-
flop as follows:

a. the flip-flop has two states represented by atoms: off and on.

b. to create a flip-flop server the client uses FFServer = 
server:newServer(fflogic, off).

c. to learn the current state of the flip-flop the client uses FFState = 
server:rpc(FFServer, getState)

d. to toggle the state of the flip-flop (from off to on or vice-versa) the client uses 
server:rpc(FFServer, toggle). The toggle operation returns the state 
of the flip-flop before toggling it.
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b) (20 pts) Define an Erlang function, timerLogic, that could be passed to 
server:newServer along with a value indicating the initial state to simulate a timer 
as follows:

a. the timer has two visible states, off and on. Additional states or state 
information may be used internally if needed.

b. to create a timer server the client uses TServer = 
server:newServer(timerLogic, off).

c. to learn the current state of the timer the client uses TState = 
server:rpc(TServer, getState). The client must be able to get an 
immediate answer from the server at any time. The answer is either off or on.

d. to toggle the timer (turn it on) the client uses server:rpc(TServer, 
start). The timer is to remain on for 1000ms after the last start message it 
receives. For example, if at time 500ms a start message is received the timer will 
remain on until 1500ms, unless another start message is received in which case it 
will remain on until 1000ms after that message. The return value of start is 
immaterial.

e. You may use the stimer module (p. 144, section 8.5 of the Erlang book).
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