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P2P-based Middleware enabling Transfer and Aggregation of
Computational Resources

KAZUYUKI SHUDO,t JOJI ONISHI,t YOSHIO TANAKAT®
and SATOSHI SEKIGUCHIt

This presentation describes the design and implementation of P2P-based middleware for
transfer and aggregation of computational resources. We adopted a P2P communication soft-
ware, JXTA, as the communication library in order to allow application programmers to write
programs in any model of parallel programming. P2P communication presents an overlay net-
work where any computer can communicate with each other directly. In this presentation,
we proposes an application method of useful concepts that JXTA provides to goals of our
middleware. The applied concepts are “peer groups” and “discovery”, and our initial goals
include transfer of resources and distributed high-throughput computation by aggregating
those resources. On the other hand, it is natural to be inferred that such a P2P commu-
nication software imposes certain amount of overhead on our middleware in communication
performance. Then we measured communication performance of parallel programming library
our middleware provides and throughput of an application program in different conditions.
The results of these experiments outlined conformity of the implemented middleware with
high-throughput computation and desirable conditions of applications for improvement in
performance. The current implementation of this framework can fully utilize a bandwidth of
100 x 108 bps and shows a speed-up ratio of over 20 times with 32 computers even in case
that the granularity of subproblems is adequately fine as less than a second.
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Fig.1 Job selection using Host’s shell.

Application Space : Infomationl |
| [Entry-Class : megacomp.api masterworker Masterie
- MWorker-Class : megacomp.sample.res worker RCSAt—

A |Created-By : 1.4.2-b28 (Sun Microsystems [ne.)

[ reSattackjar At Version - Apache Ant15.3

- IApplication-Version : 0.0

A Macter-Class : megacomp.sampleres master RC5M
WApplication-Type : Maste/Worker
A{Manifest-Version: 1.0

i |Property-File : reSsample.properties

A Developer-Name : ooee

A Application-Name © MdTest

02 Controller 00000000 OOO0DODOO
Fig.2 Job submission using Controller’s shell.
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Fig.3 Organization of job management software and
related peer groups.
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Fig.4 Job submission process by Controller.
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Fig.5 Job submission using Controller’s shell.
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Fig.6 Job participation process by Host.
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Fig.7 Libraries supporting parallel programming.
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interface ObjectPassing {
void send(PeerID receiver, Serializable obj);
void broadcast(Serializable obj);
Envelope recv(PeerID sender);
Envelope recv(PeerID sender, long timeout);

// receive a message from anyone
Envelope recv();
Envelope recv(long timeout);

// check if a message is available
boolean available();
boolean available(PeerID sender);

// register and unregister a message listener

void addObjectPassinglListener(
ObjectPassinglistener listener);

void removeObjectPassinglistener(
ObjectPassinglListener listener);

08 D00OOOO0OOO0OO API
Fig.8 API of object passing libarary.

class AMaster implements Master {
Serializable getWorkerInitData() {
return <data to initialize a worker>;

}

start() {
while (...) {
ProblemSet p = <a subproblem>;
// submit a subproblem
submitProblemSet (p) ;
}
}
}

09 0O0O0OOOO0OO0OOODOOOODOODOOOO
Fig.9 Master side of an application program complying
with master-worker API.

JXTAOODO IDOODODOOMPI? 000000 Host
O0O00DO00oDO0O0O00rank00OOO0OOOOOO
O000ooooooddrank 000 IDOOOO
0o0o0oOoOo0ooooOooooooooooog
0000000000000 0O0rank0O00O IDOO
ooooogo

0 Host O rank O Controller 0 00 00O Orank O
OO0 IDOO00O0OOO0O00O0OO0OCOO0ODOOO Host
0000000000000 Host OOOOOOO
oooooo

4.3 OD00OO0OOOOODOOOO

0000000 Apl0O0O0O0OOoOoOOOOOO
0000000000 APIOOOO0OOOODOOOO
O000O0OO00o00ooOO00ooOooooooooooo
000DO0o0ooOoooOoOOoOoooOoooooooo

class AWorker implements Worker {
void init(Serializable initData) {
// initialize this worker instance

}

ResultSet process(ProblemSet p) {
// process a subproblem and
// return the result

}
}

010 00000O000O000O0O00OD0OO0O0D0O0
Fig.10 Worker side of an application program complying
with master-worker API.
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Table 1 Communication latency.
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Fig.11 Throughput of message passing library on JXTA.
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Table 2 Calculation time per subproblem.
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