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Outline

• ProActive framework Overview

• Active Object concept

• Future concept

• Calcium

• Using Calcium Skeletons

• Sample Applications

• Demo on my machine

• Installing ProActive
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• Framework conceived by Denis Caromel

• INRIA, France

• Based on Active Objects and Futures

• Wait-By-Necessity semantics

• Java based framework

• Home page at: http://proactive.inria.fr/
3
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ProActive Layered Structure
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Deployment achieved 
also via other tools

Uniformed Deployment 
Infrastructure

Active Objects, 
Components, 
Skeletons, ...

Tools for easing the 
development, e.g. IC2D
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Detailed Structure

5

venerdì 23 ottobre 2009



Distributed systems: paradigms and models (M. Danelutto) Slide #

Detailed Structure
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Active Objects

• An active object is composed of several  objects 

•  The object being activated

•  A set of standard Java objects

•  A single thread

•  The queue of pending requests
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Proxy!

Body!

Object!

Active object 

Objet!

Standard object 
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Futures

• Result Placeholder

• Needed to achieve Asynchrony with standard Java

• without callbacks!!!

• E.g.
Future<Integer> fi1 = methodCall(A);
Future<Integer> fi2 = methodCall(B);
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Suppose each call requires 3 seconds and you
have 2 processors or 2 distributed machines
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Calcium (1)

• Conceived and Developed by Mario Leyton

• Uses ProActive

• Active Objects as Skeleton Stages

• for Application Deployment

• Includes Task and Data Parallel Skeletons
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Calcium (2)

• Available Skeletons:

• Task Parallel:

• farm

• pipeline

• divide and conquer

• Data Parallel

• map

• fork
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Today we will see
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“Special” Classes

• Environment

• different execution environments available.

•  3 supported environments: 

• MultiThreadedEnvironment

• ProActiveEnvironment

• Input and Output Files from the framework

• Stream

• CalFuture
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Pipeline in Calcium (1)

• Applications organized in Stages

• Each Stage performs a specific computation
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Tasks Computed Tasks
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Pipeline in Calcium (2)

• Class Pipeline

• Several Constructors: 2, 3 and 4 stages

public class Pipe<P extends java.io.Serializable, 
                  R extends java.io.Serializable> implements Skeleton<P, R>
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Sample Pipeline Usage (1)

13

package Pipeline;
import org.objectweb.proactive.extensions.calcium.muscle.Execute;
import org.objectweb.proactive.extensions.calcium.system.SkeletonSystem;

public class Incr implements Execute<Integer, Integer> {
	 public Integer execute(Integer arg0, SkeletonSystem arg1) throws Exception {
	 	
	 	 return new Integer(arg0+1);
	 }
}

package Pipeline;
import org.objectweb.proactive.extensions.calcium.muscle.Execute;
import org.objectweb.proactive.extensions.calcium.system.SkeletonSystem;

public class StringMaker implements Execute<Integer, String> {
	 public String execute(Integer arg0, SkeletonSystem arg1) throws Exception {
	 	 return "This is a string with "+arg0+" in the middle";
	 }
}

First Stage

Second Stage
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Sample Pipeline Usage (2)
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package Pipeline;
<required imports>

public class CalciumFirst {

	 public static void main(String[] args) throws Exception {

	 	 Skeleton<Integer, String> root = new Pipe<Integer, String>(new Incr(), new StringMaker());
MultiThreadedEnvironment enviroment = 

               (MultiThreadedEnvironment)MultiThreadedEnvironment.factory(2);
	 	 Calcium calcium = new Calcium(enviroment);
	 	 Stream<Integer, String> stream = calcium.newStream(root);

	 	 Vector<CalFuture<String>> futures = new Vector<CalFuture<String>>();
	 	 futures.add(stream.input(new Integer(2)));
	 	 futures.add(stream.input(new Integer(3)));
	 	
	 	 calcium.boot(); //begin the evaluation
	 	
	 	 for(CalFuture<String> future:futures){
	 	 	 String res = future.get();	 	 	
	 	 	 System.out.println(res);
	 	 }
	 	
	 	 calcium.shutdown(); //release the resources
	 	 System.exit(0);
	 }
}
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Sample Pipeline Usage (3)
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Skeleton<Integer, String> root = new Pipe<Integer, String>(new Incr(), new StringMaker());
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Farm in Calcium (1)

• Elaborations performed by multiple “workers”

• Each worker computes the same application code
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Tasks Computed Tasks
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Farm in Calcium (2)

• class Farm

• Only one Constructor
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public class Farm<P extends java.io.Serializable, 
  R extends java.io.Serializable> implements Skeleton<P, R>

 public Farm(Execute<P, R> muscle)
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Sample Farm usage (1)
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package Farm;

import org.objectweb.proactive.extensions.calcium.muscle.Execute;
import org.objectweb.proactive.extensions.calcium.system.SkeletonSystem;

public class Worker implements Execute<Integer, Integer> {
	

public Integer execute(Integer arg0, SkeletonSystem arg1) throws Exception {	
	 	

return new Integer(((int)Math.pow(2, arg0)));
}

}

Worker
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Sample Farm usage (2)
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package Pipeline;
<required imports>

public class CalciumFirst {

	 public static void main(String[] args) throws Exception {

	 	 Skeleton<Integer, Integer> root = new Farm<Integer, Integer>(new Worker());
        MultiThreadedEnvironment enviroment = 
               (MultiThreadedEnvironment)MultiThreadedEnvironment.factory(2);
	 	 Calcium calcium = new Calcium(enviroment);
	 	 Stream<Integer, Integer> stream = calcium.newStream(root);

	 	 Vector<CalFuture<Integer>> futures = new Vector<CalFuture<Integer>>();
	 	 futures.add(stream.input(new Integer(2)));
	 	 futures.add(stream.input(new Integer(3)));
	 	
	 	 calcium.boot(); //begin the evaluation
	 	
	 	 for(CalFuture<Integer> future:futures){
	 	 	 String res = future.get();	 	 	
	 	 	 System.out.println(res);
	 	 }
	 	
	 	 calcium.shutdown(); //release the resources
	 	 System.exit(0);
	 }
}
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Sample Farm Usage (2)
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Skeleton<Integer, Integer> root = new Farm<Integer, Integer>(new Worker());
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Compiling a Calcium Application

• Sun Java Compiler, version >= 5

• Add to the Java CLASSPATH the jar file in dist/lib

• Use javac <source code>
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Running a Calcium Application

• On a single machine

• Use as MultiThreadEnvironment as Calcium Environment

• run java <compiled class>

• On a set of distributed machines (we will see an more detailed 
how-to in the next lesson)

• Define a deployment descriptor

• Configure the ssh accesses 
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Demo

• I’ll show now how these things actually work on my 
machine ....
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Questions ? 
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