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Decoupling in Failure Decentr. Message
Time Space Synchronisation Arity Handling Discovery Passing

Languages for Local Area Networks
Emerald N (Error) N (Address) N (RPC) N Exc. N Y
Obliq N (Error) N (Address) N (RPC) N Exc. N Y
ABCL Y (Buffer) N (Address) Sender only N N N Y
Languages for Wide Area Networks
Erlang Y (Buffer) N (Address) Sender only N React N Y
Argus N (Error) N (Address) N(RPC) N Exc. N Y
Janus Y (Blocks) N (Address) N (Logic Var) N N N N
Salsa Y (Buffer) N (Address) Y (Async Msg) N N N Y
E N (Error) N (Address) Y (Async Msg) N React N Y
Distributed Oz Y (Blocks) N (Address) N (Logic Var) N React N Y
Languages for Wireless Sensor Networks
ActorNet Y (Buffer) N (Address) Y (Async Msg) Y N N Y
SpatialViews Y (Mediator) Y (Discovery) Y (Mediator) Y N N N
Models and Calculi for Wide Area Networks
Actors Y (Buffer) N (URI) Y (Async Msg) N N N Y
ActorSpace Y (Buffer) Y (Mediator) Y (Async Msg) Y N N Y
Mobile Ambients Y (Mediator) Y (Mediator) Sender only N N N N
Tuple Space Middleware for Ad Hoc Networks
LIME Y (Mediator) Y (Mediator) Y (Mediator) Y React Y N
TOTA Y (Mediator) Y (Mediator) Y (Mediator) Y React Y N
MARS Y (Mediator) Y (Mediator) Y (Mediator) Y Lease N N
Middleware for Nomadic Networks
Rover Y (Buffer) N (Address) Y (Async Msg) N React N Y
JINI N (Error) Y (Discovery) N (RPC) N Lease Y Y
Publish-Subscribe Middleware for Ad Hoc Networks
EMMA N (Lost) Y (Mediator) Y (Mediator) Y Lease Y N
LPS Y (Mediator) Y (Mediator) Y (Mediator) Y N N N
STEAM N (Lost) Y (Mediator) Y (Mediator) Y N N N
M2MI N (Lost) Y (Broadcast) Y (Async Msg) Y N N Y
one.world N (Lost) Y (Discovery) Y (Mediator) Y Lease Y N

Table 3.2: Survey of Related Work.
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Event Loop Concurrency in AmbientTalk
14

Actors cannot deadlock

No race conditions on objects

?

future

value

when: future becomes: { |value|
  // process reply
}
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session

when: session<-downloadSong(s)@Due(timeout) becomes: { |ack|
  // continue exchange
} catch: TimeoutException using: { |e|
  // stop exchange
}
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Second-class communication patterns

Roaming One-to-many communication

Provisional Services

Fundamental problem: far references feature 
neither space nor arity decoupling
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Scope

def players := ambient: Player where: { |p| p.team == “blue” }
def handle := players<-askToVote(q)@[All,Expires(minutes(1))];

def Player := protocol: {
  def askToVote(question);
  ...
}

Protocols

deftype Player;

Type tags
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Eventual reference

def players := ambient: Player where: { |p| p.team == “blue” }
def handle := players<-askToVote(q)@[All,Expires(minutes(1))];
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Delivery policies

def players := ambient: Player where: { |p| p.team == “blue” }
def handle := players<-askToVote(q)@[All,Expires(minutes(1))];
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Discovery 
Lifetime

Communication
Lifetime

AritySustainableInstant Transient

One-way

Unbounded Bounded Expirable

@Due(t) @Expires(t)

@Sustain@Instant @Transient(t)

@Reply

@Oneway

Point-to-point
@One

One-to-many

@All
Two-way
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- Thread Synchronisation
- Explicit callbacks
- Explicit scheduling code
- No dynamic attributes

Validation
29
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Concluding Remarks
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Future Work
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Security: controlling visibility of exported 
objects & ambient references

Service Discovery: ontologies, describing 
services, ...

More efficient implementation strategies



Conclusion

• Ambient-oriented Programming = “OOP in MANETs”

• Object communication: decoupled in time & synchronisation [Dedecker 06]

• Object designation: decoupled in space & arity

• Ambient references: intensional remote object references

• Unification of OO and event-based publish/subscribe interaction

32


