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Actor (Agent) Model

Actor

Thread

Message

(1)

Internal <m_./_m_u_mm

s N

behavior Helloworld {
void act(){
standardOutput<—print("Hello *) @
standardOutput<-print("World");

K

M ailbox

Actor

Mailbox

Methods

State
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Proposed Solution: Universal Actor Names
and Locators

Internet Host A

UAN
Server

Actor Reference \\O Internet Host B

Actor

UAN

WWC
Theater

e Uniform Resource Identifiers (URI) syntax [Berners-Lee]

e UAN/UAL support transparent actor migration.

Sample UAN:

uan://wac. osl . cs. ui uc. edu: 3030/ Agha/ Cal endar

Sample Universal Actor Locators for this WWC actor:

rmsp: // agha. cs. ui uc. edu: 4040/ Agent s/ Cal endar
rmsp: // howard. cs. ui uc. edu: 4040/ AghaCal endar
rmsp: / / agha. pda. com 1234/ Cal endar

o k
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\ World-Wide Computer Theaters /

A WWC Theater provides runtime support to Universal
Actors. A Theater contains:

e a remote communication module with a hashtable
mapping relative UALs to actual SAL SA actor
references, and

® a runtime system for universal and environment actors.

RMSP Server

relative UAL SALSA Reference

W' Listener Hashtable

Universal Actor Run—-Time System

QA/

Universal

Environment
Actors

World Wide Computing Theater
System

/ Resources &
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Simple Actor Language, System and
Architecture

SALSAis a dialect of Java, with support for:
e Concurrent programming with actors.

® Token-passing Continuations to control concurrency by
specifying customers for an actor message’s return
value.

e Join Continuations to provide a synchronization barrier
for multiple actor computations into a single
continuation.

e Universal Naming to bind and locate actors in the WWC
using UANs and UALs.

e RMSP and Migration to send messages to remote
actors and to migrate actors across WWC Theaters.

Language Implementation
® SALSA Actor Library

e Join Continuation Code Generation

N k
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SALSA Architecture

SALSA Source Code

Program.salsa
>> salsac Program.salsa
Java Source Code SALSA
Program.java Actor Library
/ \ >> javac Program.java
Java Bytecode

Program.class

>> java Program

Java Virtual Machine

k
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Actor Model Support

e All SAL SA behaviors inherit from the
Uni ver sal Act or class. To create a new actor
instance:

Hel | oworl d helloWwrld = new Hel |l oWorl d();

e To send messages to acquaintance actors:

acquai ntance <- nessage(argl, arg2,...);

For example:

standardQut put <- print("Hello ");
hel |l o();

e Sending a message returns immediately (it is
asynchronous) with a VOI d return value.

e Only an actor itself can change its internal state through
assignments to its instance variables. No shared
memory or static variables are allowed in SALSA.

o k
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Token-Passing Continuations

® SALSA messages are potential Java method
invocations. Message passing is asynchronous.

e Continuations allow to specify a customer for a
message’s return value (called t oken):

acquai ntance<-ni(args) @
custonmer<-n2(arg0, ... ,token, ..., argn);

For example:

fractal <-conput ePi xel () @
screen<-draw(t oken);

e The return type of conput ePi xel () needs to
match the formal argument type of
dr aw( ar gunent ) . SALSA allows method
overloading and will choose the most specific method
according to the token run-time type.

e a<- Mwith no arguments, is syntactic sugar for
a<- m(t oken) . For example:

fractal <-conput ePi xel () @ screen<-draw,

® |t is possible to "chain” continuations. For example:

al<-ml() @a2<-n2 @ a3<-nB(token, 10);

o k
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Example 1. Multicast Protocols

Multicast

0 06

join (‘al<-m(),
a2<-m2(),
a3<-m3() ) /

AN

Acknowledged multicast

O OO ©

— | join (al<-mi(),
/H/:m a2<-m2(),
m\%x/\é\\\ a3<-m3() ) @ doney);
(= —

ac
| ack
e e B done();

~

k
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Group knowledge multicast (Fagin, Halpern, Moses and
Vardi, 1995)

©

N

— join (al<-mi(),
//Bm/:w az2<-m2(),
/:ﬁj\ o ak-m3() @
m\mO_A\\. ] join ((al<-ok(),

ack ] a2<-ok(),
m\.m.O\_.A\\\\\\\\ a3< |O—AO v @ QOD@O.
| ack
/
B R
/
ok
s

k

o —
] done();

~

k
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SALSA Actor Library

Object
Thread
-= Message g Actor 4 Mailbox
source- - - - - \\\\\ mailbox- - -- -~ ~ 1 -actor
target --- " send(Message) messages
method process(M essage) put(Message)
| arguments run() get()
“eontinuation isEmpty()
tokenPosition
withMessage
UniversalActor JoinDirector
b uan messages
| el tokens
,  bind(UAN, UAL) continuation
~ | getReferenceByName(UAN) tokensSet
x\ getReferenceByL ocation(UAL) process()
/| migrate(UAL) ack(i, token)
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