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Linguagens X Bibliotecas

expressividade

facilidade de uso

integração com programas e programadores
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Modelos de Linguagens Paralelas (lista não completa)

paralelismo de dados (data-parallel)

GAS e PGAS

orientação a processos
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Orientação a Processos

ênfase em processos e mensagens

communicating sequential processes

escalabilidade de processos: tempo e custo

Occam (super antiga mas com derivação Occam-Pi), Erlang
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Erlang - Telefonia (1)
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Erlang - Telefonia (2)

the process Sys.
Note that in this example we have included module

s
t
declarations. The module declaration in the example cause
he function start to be exported from the module, whereas

f
the function counter is purely local to the module. Exported
unctions are the only functions which can be accessed from
outside the module.

A set of such a counter process could be started as
follows:

-module(sys start).

i

-export([init/2]).

nit(Sys,0).
>init(Sys,Max) -

Id = spawn(line handler:start(port(Max))),

M
spawn(counter:start(Sys, Id)),
ax1 = Max - 1,

T
init(Sys, Max1).

he function sys start:init(Sys, Max) when evaluated spawns
r

p
Max line handler processes and connects to each line handle
rocess a process to count the number of charging pulses
sent by the line handler process.

Note that inter-module references require fully
e

m
qualified names - thus we refer to counter:start within th
odule sys start but simply start within the module counter.

m
A flexible message passing and process spawning

echanism provides a convenient framework in which sim-
r

e
ple fragments of a telephony program can be expressed. Fo
xample we can illustrates part of the code for a conven-
tional POTS like application.

The code describes the situation which occurs when a
-

s
call is being set up. We assume that the calling (or A) sub
criber has dialled a valid number and the called (or B)
number was free.

In such circumstances the caller will hear a ring tone,
and the called subscribers phone will be ringing.

This situation can be described by a pair of communi-
cating functions ringing a/2 and ringing b/2.

ringing a(A, B) ->
receive 10 {

A ? on hook =>
,

B
A ! stop tone
! terminate,

B
idle(A);
? answered =>

,
s
A ! stop tone
tart switch(A, B),

;
t
conversation a(A, B)

imeout =>
A ! stop tone,

w
B ! terminate,
ait clear(A)

}.

ringing b(A, B) ->
receive {

B ? off hook =>
,

A
B ! stop ring
! answered,

;
A
conversation b(A, B)
? terminate =>

,
i
B ! stop ring
dle(B)

T

}.

he A side of the call evaluates the function
f

v
ringing a, the B side ringing b . From the A sides point o
iew three things can happen. The A side can stop the call

f
attempt by going on hook (the message on hook is received
rom the process A), the B partner can answer (the message

o
answered is received from the process B) or a timeout can
ccur (ie. after 10 seconds the event timeout occurs).

r
The Erlang syntax used to express this is:
eceive 10 {
A ? on hook =>

B
...

? answered =>
...

>timeout =
...

w

}.

here ... represents the code to be executed if the
condition is true.

If an on hook message is received the ring tone that

s
the calling subscriber hears is stopped by sending the mes-
age stop tone to the process A ( A ! stop tone), and a mes-

t
(
sage is sent to the called partner to abandon the call attemp
B ! terminate). Finally, the function idle(A) is evaluated.

s
r

If the called partner answers, the ringing tone i
emoved and the switch started (start switch(A,B)).

s
c

The call is now in progress and the function
onversation a and conversation b will control future pro-
gress in the call.

One further point to note about the receive primitive
e

t
is that it is selective, that is to say it takes the first messag
hat matches from a queue of messages that are waiting for

u
the attention of the receiving process. It also queues any
nmatched messages.

In our previous example the process which was

m
evaluating the function ringing a was expecting one of the
essages on hook or, answered. Any other messages which

y
q
arrive at the process while it is waiting will be automaticall
ueued for future processing.

For example: Suppose the following messages have

e
been sent (but not yet received) to a process, eventually they
nd up in an input queue to the process:

p
p1,on hook
2,off hook

p
p3,digit(3)
3,digit(4)

T

...

he notation P,M means there is a message M from a
process P in the input message queue of the process

p1,on hook is the first entry in the queue.
A receive statement of the form:
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Erlang

processos peso realmente leve

envio asśıncrono

recebimento śıncrono com patterns

rpc(Name, Request) ->
Name ! {self(), Request},
receive

{Name, Response} -> Response
end.

loop(Name, Mod, State) ->
receive

{From, Request} ->
{Response, State1} = Mod:handle(Request, State),
From ! {Name, Response},
loop(Name, Mod, State1)

end.
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Erlang

caracteŕısticas funcionais

listas e map
variáveis com atribuição única
não há globais

map(_, []) -> [];
map(F, [H|T]) -> [F(H)|map(F, T)].

oportunidade de paralelismo
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Erlang: pmap

pmap(F, L) ->
S = self(),
Ref = erlang:make_ref(), %% we’ll match on this later
Pids = map(fun(I) ->

spawn(fun() -> do_f(S, Ref, F, I) end)
end, L),

%% gather the results
gather(Pids, Ref).

do_f(Parent, Ref, F, I) ->
Parent ! {self(), Ref, (catch F(I))}.

gather([Pid|T], Ref) ->
receive

{Pid, Ref, Ret} -> [Ret|gather(T, Ref)]
end;

gather([], _) ->
[].
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Outras Linguagens

occam e occam-pi

fortemente baseadas em CSP
envio e recebimento śıncrono
uso de canais

INT x, y:
SEQ
x := 4
y := (x + 1)
CHAN INT c:
PAR

some.procedure (x, y, c!)
another.procedure (c?)

y := 5
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