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Jungle Computing

» 'Worst case’ computing as required by end-users
o Distributed
° Heterogeneous
o Hierarchical (incl. multi-’/many-cores)

Multi-wide-area (jungle)
Multi-local-area (wide-area)

Multi-node (local-area)
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Multi-core (processor)

Core

o Note: most users do not need ‘worst case’
« Ibis aims to apply to any subset
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Ibis Distributed

JavaGAT Examples

import org.gridlab.gat.GAT;

import org.gridlab.gat.URI;

public class Copy {

public static void main(String[] args) throws Exception { ® Run \JOb InCI . Flle Staglng

GAT. createFile(args[@]).copy(new URI(args[1]));
GAT.end(); public class RunlobWithStaging {
// USAGE: machine executable input [arguments..] output
public static void main(String[] args) throws Exception {
ResourceBroker broker = GAT.createResourceBroker(new URI(args[0]));

® DO flle CO py SoftwareDescription sd = new SoftwareDescription();

sd.setExecutable(args[1]);
sd.setStdout (GAT. createFile("stdout.txt"));
sd.setStderr(GAT. createFile("stderr.txt"));

sd.addPreStagedFile(GAT. createFile(args[2]));
sd.addPostStagedFile(GAT. createFile(args[args.length - 1]));

sd.setArguments(getArguments(args));
Job job = broker.submitJob(new JobDescription(sd));

do {
System.out.println("Current state: " + job.getState());
Thread. sleep(1000);
} while ((job.getState() != JobState.STOPPED)
&& (job.getState() != JobState.SUBMISSION_ERROR));

GAT.end();
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JavaGAT Examples

public class SimpleTaskFarming {
//USAGE: MACHINE EXECUTABLE INPUT_DIR [ARGUMENTS ...] OUTPUT_DIR

() SII I lp I e TaSk public static void main(String[] args) throws Exception {

ResourceBroker broker = GAT.createResourceBroker(new URI(args[0]));

Farm I n String executable = args[1];
String inputdir = args[2];
String outputdir = args[args.length - 1];

String[] inputs = listInputs(inputdir, ".jpg");

Job[] jobs = new Job[inputs.length];

® GO mu ItI-SIte = for (int 1 = @; i < inputs.length; i++) {

SoftwareDescription sd = new SoftwareDescription();

° M u |t| ple bro kers sd.setExecutable(executable);

File input = GAT.createFile(inputdir + File.separator + inputs[i]);
sd.addPreStagedFile(input);

File output = GAT.createFile(outputdir + File.separator + "out-" + input.getName());
sd.addPostStagedFile(GAT. createFile(output.getName()), output);

sd.setStdout(GAT. createFile("stdout-" + i + ".txt"));
sd.setStderr(GAT. createFile("stderr-" + 1 + ".txt"));

// Set the arguments and submit the job.
sd.setArguments(prepareArguments(input.getName(), getArguments(args),
output.getName()));

jobs[i] = broker.submitJob(new JobDescription(sd));

}

waitUntilFinished(jobs);
GAT. end();
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Ibis Distributed
Deployment System

PilotJob() throws Exception {
ibis = IbisFactory.createIbis(Shared.ibisCapabilities, null,
Shared.portTypeServer, Shared.portTypeSlave);

IbisIdentifier server = ibis.rqgistry().getElectionResult("JobServer");

rp = ibis.createReceivePort(ShaNed.foresypeSlave, "receiver”);
rp.enableConnections();

sp = ibis.createSendPort(Shared.pdrtTypeServer);
sp.connect(server, "receiver");

static PortType portTypeSlave = new PortType(
PortType.COMMUNICATION RELIABLE, PortType.SERIALIZATION OBJECT,
PortType.RECEIVE EXPLICIT, PortType.CONNECTION ONE TO ONE);

static PortType portTypeServer = new PortType(
PortType.COMMUNICATION RELIABLE, PortType.SERIALIZATION OBJECT,
PortType.RECEIVE EXPLICIT, PortType.CONNECTION MANY TO ONE);

static IbisCapabilities ibisCapabilities = new IbisCapabilities(
IbisCapabilities.ELECTIONS STRICT);

Ibis Mini-Course December 2011




IPL Examples

Job getWork(Result previousResult) throws Exception {
WriteMessage wm = sp.newMessage();
package tutorial2e.gl wm.writeObject(previousResult);
wm.finish();
import ibis.ipl.Ibis; |
ReadMessage rm = rp.receive();
Job job = (Job) rm.readObject();
rm. finish();
return job;

public class PilotJob
Ibis ibis;
ReceivePort rp;
SendPort sp;

PilotJob() th?g Exception {J

Job getWork(Result previousResult) throws Exception {]

void run() throws Exception {]

public static void main(String[] args) {|
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Problems:
Firewalls
Network Address Translation (NAT)
Non-routed networks
Multi-homing




o |bis/Constellation:

o Generalized programming framework for
‘all’ Jungle Computing applications

o Automatically maps any application activity |y t
(task) onto any appropriate executor (HW) - [

activities

runtime system

o By way of ‘contexts’, for example: EENEE
L y . ! 00Ol hardware
o Activity's context: “l need a GPU mult-core

« Executor’s context: “l represent a GPU” cluster

o Note:

o Activities may represent any type of task:
« Also legacy codes, scripts, 3 party software, ...
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