
A L A h f M lti d Di t ib t d P iA Language Approach for Multicore and Distributed ProgrammingA Language Approach for Multicore and Distributed Programmingg g pp g g
Z P i l ETH Z ti il ETH Z il f NETZonnon Programming language, ETH Zonnon native compiler, ETH Zonnon compiler for .NETZonnon Programming language, ETH Zonnon native compiler, ETH Zonnon compiler for .NET

Obj ti www.zonnon.ethz.chObjective www.zonnon.ethz.chObjective
This project is aimed at increasing developers productivity and reducing entry barriers to programming highly concurrentThis project is aimed at increasing developers productivity and reducing entry barriers to programming highly concurrent 

d di t ib t d li ti b f l i d l It i i d b l t l bl tand distributed applications by means of a novel programming model. It is accompanied by a language tool capable toand distributed applications by means of a novel programming model. It is accompanied by a language tool capable to 
f t i ti d i d f th d l Th k t dd d b th d l i l lit th t bl thenforce certain properties desired for the model. The key property addressed by the model is locality that enables the p p y p p y y y

compiler to perform clustering of the application into loosely coupled componentscompiler to perform clustering of the application into loosely coupled components. 

Programming ModelProgramming ModelProgramming Model
Applications viewed as constellations of active objects towardsApplications viewed as constellations of active objects towards 
support of object structures instead of individual objectssupport of object structures instead of individual objects
Activities extend procedure calls into asynchronous1 2 3 4 Activities extend procedure calls into asynchronous 1 2 3 4

communications and procedure signatures into communicationcommunications and procedure signatures into communication 
t l th t d i i tiprotocols that guard message passing communicationsp g g p g

Two types of object relationsTwo types of object relations
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Strong-coupled if objects communicate via method calls
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Strong coupled  if objects communicate via method calls
Loosely coupled if objects communicate via protocols onlyLoosely coupled if objects communicate via protocols only

Protocols for communication are exposed by object interfaces- a root activity - a root activity with a link to its child activity Protocols for communication are exposed by object interfacesy y y

Objects communicate through channels which ownership is- an agent activity - an agent activity with a link to its own child Objects communicate through channels which ownership is - an agent activity - an agent activity with a link to its own child

statically ensured and thus compiler can check protocolan agent activity with two more links to its child activities statically ensured and thus compiler can check protocol- an agent activity with two more links to its child activities

St ti l iStatic analysis Objects are loosely coupledStatic analysis
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Objects are loosely coupled 

static object Server
Server and Client do not have 

protocol Service = ( static object Server
mutual method calls or field accessesp (

Request Allow Reject Enter Leave
mutual method calls or field accesses 

ith di tl th h th bj tRequest, Allow, Reject, Enter, Leave,
k [E t ] L

neither directly nor through other objects 
park = [Enter] Leave,

bj t Cli t

y g j
by transitive closingdialog = Request (?Allow park | ?Reject) object Client by transitive closingg q p j

); activity {public} Drive; Communicating peers are known);
activity {public} Serve implements Service;

activity {public} Drive;
var parking: Server Serve;

Communicating peers are known
activity {public} Serve implements Service; var parking: Server.Serve;

S parking can be only a local variable
var cmd: Service; ans: Server.Service; parking can be only a local variable 

with limited destructive referencebegin begin with limited destructive reference beg
accept cmd; (* Request *)

beg
parking := new Server Serve; transfer or lend opportunitiesaccept cmd; (* Request *)

if b kS th
parking := new Server.Serve;

ki (S S i )

transfer or lend opportunities
if bookSpace then ans := parking(Server.Service.Request); Communication is correct

return Service.Allow; if ans = Server.Service.Allow then
Communication is correct
Compile time partial validation of...

end Se e
...

end S
Compile time partial validation of 
compliance to the protocolend Serve; end Serve; compliance to the protocol
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NET / NET Remoting Array processors Shared memory many core.NET / .NET Remoting Array processors Shared memory many coreg y p y y
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Goal: Achieving better locality andGoal: Placing a group of strongGoal: Placing mobile objects close to most Goal: Achieving better locality and Goal: Placing a group of strong-Goal: Placing mobile objects close to most 
hence minimizing trashing of cachescoupled objects together on a coreactive peers by static analysis of protocols hence minimizing trashing of cachescoupled objects together on a coreactive peers by static analysis of protocols

Compiler architectureCompiler architecture Zonnon for NET CompilerCompiler architecture
CCI trees for each network node already with proxies needed

Zonnon for .NET Compiler

Compiler as a Collection of Resources CCI trees for each network node already with proxies neededCompiler as a Collection of Resources
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