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ping(] — receive
{pong, Partner} —
Fartner | {ping, self()}
end

ping(] -

ping - Processi ()

ping = do Fong partner + expect
self + getSelfPid
send partner (Fing self )

ping
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—— omitted: Serializable instances for Add, Divide, and

math() —+ DivByZero types
rEET;vdEd Pid, Num1, Num2} — matE:: ProcessM ()
. ' " - th =
Pid ! Numl +Num2; mareceiue\;"u'ait
-{diuilde; Pid, P\J|IJml, Num2} when Num2 #0 — [ match (A(Add pid num1l num2) —
Pid I Numl /Num2; send pid (numl +num2)),
-{dm.dei Pid, -, -} — matchlf (A(Divide . _ num2) —num2 5£0)
Pid | div_by_zero (A(Divide pid numl num2) —
end, send pid (numl /num2)),
math(). match (A(Divide pid _ _) —

send pid DivByZero) |
= math
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instance Eq a = Eq [a] where
(x:x5) == (yys) =x ==y && x5 = = ys
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instance Serializable (types of the free variables of
an a—b) = Serializable (a—b) where ...
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StaticDTyping Rule
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[' - static e : Static

(Static intro)

[ e: Static T
[' = unstatice : 7

(Static elim)

Figure 3. Typing rules for Static
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data Closure a where —— Wrong
MkClosure:: Static (env — a) — env — Closure a
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data Closure a where —— 5till wrong
MkClosure:: Serializable env =
Static (env — a) — env — Closure a
deriving ( Typeable)
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data Closure a where —— Right
MkClosure :: Static (ByteString — a) —
ByteString — Closure a

— Z/NTOK,



Held

e LYUHAT ErlangB DA Z—TT—AMNTE
xL7-

» 7TIEYELL:

« NUFHYZFELT=




A B kW k-

=

VTIWTTY)

module Mzain where
—— omitted: moduls imports
data CounterMessage = CounterQuery Processid
CounterShutdown
Counterincrement
deriving | Typeable)
—— omitted: Serializable instance of CounterMessage

counterLoop @ Int — Processid )

1+ counterLoop wval

GoF ok

= do val' + receive\Wait [match counterCommand]
counterloop va
where
counterCommand (CounterQuery pid)
= do send pid wal
return va
counterCommand Counterlncrement = return (val +1)
counterCommand CounterShutdewn = terminate

1 §( remotable ['counterloop] )

increment : Processld — ProcessM ()
increment cpid = send cpid Counterlncrement

shutdown - Processld — Processi ()
shutdown cpid = send cpid CounterShutdown

query 1 Processld — ProcessM Int
query counterpid =
da mypid +— getSelfPid
send counterpid [ CounterQuery mypid)
expect

go "MASTER" =
da aMode «—lifth [head . flip
findPeerByRole "WORKER") getPeers
cpid + spawn ahlode (3{mkClosure 'counterLoop) O)
increment cpid
increment cpid
newal «— query cpid
say (show newVal) —— prints out 2
shutdown cpid

go "WORKER" =
receiveWait []

main = runRemocte (Just "cenfig")
[Main._remoteTable] go
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Figure 4. The run-time of the x-means algorithm, implementad
under Cloud Haskell and Hadoop. The input data was ong million
100-dimensional data points.
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