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FEEAAF: Ray NIRC
e Berkeley riselab MPythonFs UIPEE e

MF 5T L — LD~ i

- BEEEZ R @ray.remote ( )

= s class Counter(object):
* Actor& L Caoilt def __init__ (self):

— remote ZDIFTcOS A=) self.n = 0

E— b CActor& U TAERL def increment(self):
1f. =1
° IE,HH(affuture i:tur: Zelf.n

c = Counter.remote()
future = c.increment.remote()
print(ray.get(future))
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e CLOSHY7RO0P - struct & Generic function THERK
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class Shape: Python

pass
class Circle(Shape):
def __init__ (self, radius):
self.radius = radius
def area(self):
return self.radius *x self.radius\
* 3.14

class Rectangle(Shape):
def __init__(self, width, height):
self.width = width
self.height = height
def area(self):
return self.width x self.height

print(Circle(10).area())
print(Rectangle(10,20).area())

-
[ N ]
NIRC
abstract type Shape end Julia
struct Circle <: Shape
radius::Real
end
struct Rectangle <: Shape
height::Real
width:: Real
end
area(c::Circle) = c.radius *x c.radius * pi
area(r::Rectangle) = r.height * r.width
area(Circle(5.0))
area(Rectangle(10,20))
7
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- S|SB EN (CEmEX=ND
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- 1R DﬂE(ifuture - Egﬂ*%*% Worker Worker Worker
— futureDfZfetch UKD EUERFRT. FEETEMR T LU TULVRLT
nEzcTcIJOovy
future = @spawnat 2 £ (X)
value = fetch (future)
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put!(rmt_ch)

@spawnat handle_messge()
CallMsg| f | arg? | arg2 | arg3 CallMsg| f | aro1 ‘ arg2 | arg3
send_msg_() message_handler_loop()

Byte Stream

Byteﬁl& ) Byte3l|
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using MPI

MPI.Init ()

comm = MPI.COMM WORLD

# £{E

a = rand(dtypes|[dindex], datasize)
MPI.Send (a, target, tag, comm)

# 28
MPI.Recv! (a, target, tag, comm)
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- E—R1- D—HOHHNMPITEZHEND
- B—F2,3 - IARTR B SMPITE R

e E—R2 - TCP®S. T—R3 - MPLBIS

Master

AN

Worker Worker Worker

MPI
Mode1

Master

AN

Worker Worker Worker

MPI
Mode2, 3
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put!(rmt_ch)
@spawnat handle_messge()
CallMsg f?rm arg2 | arg3 CallMsg| f arg1?ar92 arg3
senc?msg_() message_fndler_loop()

Byteﬁl& Byte5l|

Byte Stream
A 7

send_loop rcv_loop

Y 4

MPI_SEND MPI ) MPI_RECV
EZRFERAREAN EERMNRESHIET AR RTE> 5 —
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® U:E |\9:'\7 /*}Lb\bu}baj'tlj LCT/I\> I\j%l’u;ué’?‘tl:'n@')l/—jf

Actorzz=iR
Node 1 Node 2
Task —
take! handler
N g
Actor g .. 3
— mes|mes Q
Ref o handler function taskLoop(cn::AbstractChannel,
U = target: :Actor)
while true
Actor handler msg = take!(cn)
handle(target, msg)
—_ end
end
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# ActorOREZRTHER

mutable struct Counter <: Actor
v::Int64

AIST C
(9(3

end

# Actor Counterz/—R2TGiEE)
# Aye—CHFRTHEER

struct Add <: Message

counter = @startat 2 Counter(0)

v::Int64
end # counter [ZHLTAYE—Y Add Z%{E
struct Sub <: Message # BE%Future f [2H&#H

v::Int64
end f = callOn(counter, Add(10))

# ThEhDAVE—DIZHTB/1\VRS
# MEDEZRYEELTELTWNS

function MyActor2.handle(a::Counter, mes:

a.v += mes.v
end

function MyActor2.handle(a::Counter, mes:

a.v -= mes.v
end

:Add)

:Sub)

# Future f HSEZIE
# TP ThHNIIE, ZoTITOYY

fetch(f)

Sz ATHgEmxRE> 45—
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RemoteCall, A-Node, original
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Data size [bytes]
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JA NBI%EMPI CER% g randie. messge()

o A RRAKNU—AICKHTZIE—H Vs

\ag J— = /= ) 5 CallMsg| f | argt | arg2 | arg3 CallMsg| f | argt | arg2 | arg3
= EMAl, ZEMTENENRERE ) N
send_msg_() message_handler_loop()
aﬁ\ﬁ \'};‘ |
O I
A 7
send_loop rcv_loop
Y 1z
MPI_SEND C MPI MPI_RECV
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CallMsg| f |argt |arg2 | arg3 |  e——————p CallMsg| f | arg? | arg2 | arg3
R A

CallMsg| f | arg? | arg2 | arg3 WR# CallMsg| f | arg? | arg2 | arg3

B MPICTE#8(E =51
- * f ik

CallMsg f | arg? | stub | arg3 ﬁ CallMsg f | arg1 | stub | arg3
)TFZA4RX
LTE(E 21
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put!(rmt_ch) CallMsg| f | arg? | arg2 | arg3
@spawnat
G handle_messge()
CallMsg f | arg? | arg2 | arg3 CallMsg| f | arg? | stub | arg3
send_msg_() G ﬁ arg?
CallMsg| f | arg? | stub | arg3 message_handler_loop()

Byteﬁl&’

) L= ) D
“ 74 arg2 3

send_loop rcv_loop
MPI_SEND O MPI MPI_RECV

EZIAFRAFEAN EERIMHEERTTAT ATHEMRT > Y — 22



AIST C
® ()

=

INEFEDINR AiRC
o KiE/RX)L—T v ~ha k

- HXZT7/MEEE

RemoteCall, A-Node, original
4 | Actor, A-Node, original
RemoteCall, A-Node, modified
Actor, A-Node, modified
‘0
E 3
O,
3
-]
o
c L
o) 2
-]
(@]
| -
£
|_
1 -
0 B | | | | | |
10° 10* 10° 10° 10’ 10°

Data size [bytes]
EIRAFREFEEAN EERMSATTA AT EZ> 5 — -



Casr T
LD Cf\,g

o ARMMPIDR)L—T v MCIE
1= < RF TR0

40 F Julia MPI, A-Node
RemoteCall, A-Node, original
Actor, A-Node, original
RemoteCall, A-Node, modified
Actor, A-Node, modified
» 30
S~
(a8}
e
5
2 50t x10
(@)]
)
(@)
|-
c
|_
10
0+ M SSeesee s —
| | | | | |

10 10 10° 10°

EIAZREFEN | Data size [bytes]

10



AIST C’
® ()
=

=SSO

¥ oM
e MPI&JL—F > DHEE

— MPIZlibuvEIR T (C7R0)

- RMEBBDIHES—)L—T(ZIRD>TLD
e ThreadZfEX (A KUNET

put!(rmt_ch)
@spawnat

V4

CallMsg| f [ arot | arg2 | arg3

send_msg_ G

()
CallMsgl f | arg1 | stub | arg3 |

Byte§l& (D
arg2

A
send_loop
| ]
MPI_SEND h
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mutable struct Counter <: Actor

mutable struct Counter End v::Int64
v::Int64

»

End struct Add <: Message

v::Int64

function add(a::Counter, v::Int64)

End
C.V += V

end

function MyActor2.handle(a::Counter, mes::Add)
a.v += mes.v
end
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0%z TBEE4R
e @remote ¥
- XA —)\ O RSOEENDSRAYTEE = BENERK

function f(a::ActorA, x, y)

@remote function f(a::ActorA, x, y) ené..

end .
function f(a::ActorRef, x, y)

callon(a, (f, (x, y))
end
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mutable struct Counter <: Actor

v::Int64
End
struct Add <: Message
v::Int64
End mutable struct Counter <: Actor
v::Int64
struct Sub <: Message end
v::Int64
End @remote function add(c::Counter, v::Int64)
C.vV += VvV
function MyActor2.handle(a::Counter, mes::Add) end
a.v += mes.v
end @remote function sub(c::Counter, v::Int64)
) C.V == V
function MyActor2.handle(a::Counter, mes::Sub) end
a.v —= mes.vV
end
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counter = @startat 2 Counter(0) counter = @startat 2 Counter(0)
f = callOn(counter, Add(10)) » f = add(counter, 10)
fetch(f) fetch(f)

EZIAFRAFEAN EERIMHEERTTAT ATHEMRT > Y — 30



g
ARFEFDIERK Cmg

=1=1—1|
® H=x=

- Julia=SsE
- JuliaE B O EIL S S

e Distributed.jl, MPI.jl, MPIClusterManagers.]jl
— Actor

— Julia CDActordEE
o StEEETEIRIZE COEEE i &L ciE
o ActoririEDili=
o H1NDI(C

EZIAFRAFEAN EERIMHEERTTAT ATHEMRT > Y — 31



@’
O AIRC
o &
— Juliad®Remote Procedure Callzx&4$8ect E#IRE THIE
- )L—Tv bORER K AHD
o —EDER(LZHERR
o LN UAREDMEREFHT
— ActordD st /A= BiR5Y
o JuliaRRDIBX [CIEWEEHEEIR
o S1EMFE
- —BDORIL—Tv ~eiE
- DR’ TV —2 3> Dt EE U CHREE

EZIAFRAFEAN EERIMHEERTTAT ATHEMRT > Y — 32



