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Design and Implementation of
a Local Scheduling System with Advance Reservation

HIDEMOTO NAKADA ,itt2 ATSUKO TAKEFUSA ,it
KATSUHIKO OOKUBO,:t2 MAKOTO KISHIMOTO, 4
ToMOHIRO KUDOH ,1t YOSHIO TANAKA ' and SATOSHI SEKIGUCHI i1

While advance reservation is an essential capability for co-allocating several resources on
Grid environments, it is not obvious how it can be combined with priority-based First Come
First Served scheduling, that is widely used as local scheduling policy today. To investigate
this problem, we 1) developped Java API to implement scheduling modules for TORQUE,
a variant of OpenPBS, 2) implemented a scheduler module that have advance reservation
capability with the API. We also provide an external interface for the reservation capability
based one WSRF. Using with job submission module from Globus toolkit 4, users can make

reservation for resources and submit jobs over Grid.
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public interface PBSInterface{
void setSocket(Socket socket);
Socket getSocket();
void authenticateUser(String userName,
int localPort);
void disconnect();

ServerStatus statusServer();
BatchReplyStatusNode statusNode();
BatchReplyStatusQueue statusQueue();
BatchReplyStatusSelect selectStatus(
String queueName) ;

void runJob (String jobId, String destination);
void runJob  (String jobId,
Collection<NodeInfo> nodes);
void deleteJob(String jobId);
void holdJob (String jobId, HoldJobType holdType);
void rerunJob (String jobId);
void modifyJob(String jobld,
String attr,
String value);
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public class SimpleFifoScheduler {
public static void main(String[] args) {
// start scheduling server
PBSServerConfig servConf = new PBSServerConfig() ;|
ScheduleStarter starter =
new ScheduleStarter (servConf);
PBSInterface pbs = new TorquelImpl();

// get scheduling order, and run
ScheduleOrder order;
PBSSchedulerCommandType cmd =
PBSSchedulerCommandType.NULL;
do {
order = starter.waitOrder();
Socket socket = order.getPBSServerSocket();
pbs.setSocket (socket) ;
cmd = order.getSchedulerCommand() ;

if (cmd.mustRunSchedule()) {
try {
schedule(pbs) ;
} catch (PBSException e) {}

socket.close();
} while (cmd != PBSSchedulerCommandType.QUIT) ;

private static void schedule(PBSInterface pbs)
throws PBSException {
ServerStatus server = pbs.statusServer();
if (!server.isReadyToUse() ||
server.getQueuedJobs() == 0)
return; // no jobs to schedule

Collection<NodeStatus> nodes =
pbs.statusNode () .getAllStatus();

for (QueueStatus queue : pbs.statusQueue()) {
if (!queue.isReadyToRun() ||
queue.getQueuedJobs() == 0)
continue; // no jobs to run

for (JobStatus job :
pbs.selectStatus(queue.getName())) {
if (!job.isReadyToRun())
continue; // cannot run now

for (NodeStatus node : nodes) {
if (!job.isRunnableOn(node))
continue; // node is down

String jobId = job.getJobId();
String destination = node.getName();
pbs.modifyJob(jobId, "comment",

"Job started on " + new Date());
pbs.runJob(jobId, destination);
return;
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