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ABSTRACT

Recently, supercomputer has been increasingly adopted as a computing environment for scientific
simulation as well as education, healthcare and national defence. Especially, supercomputing system with
heterogeneous computing resources is gaining resurgence of interest as a next-generation problem solving
environment, allowing theoretical and/or experimental research in various fields to be free of time and
spatial limits. However, traditional supercomputing services have only been handled through a simple form
of command-line based console, which leads to the critical limit of accessibility and usability of
heterogeneous computing resources. To address this problem, in this paper, we provide the design and
implementation of web-based HPC (High Performance Computing) job management framework for
computational scientific simulation. The proposed framework has highly extensible design principles,
providing the abstraction interfaces of job scheduler (as well as bundle scheduler plug-ins for LoadLeveler,
Sun Grid Engine, OpenPBS scheduler) in order to easily incorporate the broad spectrum of heterogeneous
computing resources such as cluster, computing cloud and grid. We also present the detailed specification of
HTTP standard based RESTful endpoints, which manage simulation job’s life-cycles such as job creation,
submission, control and status monitoring, etc., enabling various 3rd-party applications to be newly created
on top of the proposed framework.
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class Simulation(Base):
__tablename__ = “simulations”
id = Column(String, primary_key=True)
title = Column(String, nullable=False)
description = Column(String, default="")
userid = Column(String. default="")
lastmodified = Column(DateTime)

props =
Column(MutableDict.as_mutable(JSONEncodedDict))
jobs = relationship(“Job®,  backref='simulations’,

lazy="dvnamic’, cascade="all, delete, delete-orphan’)
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class Job(Base):

__tablename__ = “jobs”

id = Column(String, primary_kev=True)
title = Column(String. nullable=False)
description = Columm(String, default="")
userid = Column(String. nullable=False)
executable = Column(String, nullable=False)

args = Column(String)

category = Column(PickleTvpe)

links = Column(PickleTvpe)
cluster =

props =

jobid = Column(String)

Column(MutableDict.as_mutable(JSONEncodedDict))
lastmodified = Column(DateTime)

Column(MutableDict.as_mutable(JSONEncodedDict))
state = Column(Enum(*JobState. _asdict(.values(,
name="job_states’))

submittedtime = Column(DateTime)

starttime = Column(DateTime)
endtime = Column(DateTime)
localstate = Column(String)
workingDir = Column(String)
req =

simid = Column(String,

Column(Enum(*RequestJobState._asdict().values(),
name="req_states’))

ForeignKev('simulations.id"))
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class IJobControllerPlugin(object):
storageRoot = None

def setStorageRoot(self, storageRoot):
self.storageRoot = storageRoot

@abc.abstractmethod
def submit(self, job):
log.debug(“TEST")
@abc.abstractmethod
def monitor(self, job):
pass
@abc.abstractmethod
def cancel(self, job):
pass
@abc.abstractmethod
def suspend(self, job):
pass
@abc.abstractmethod
def resume(self, job):
pass
@abc.abstractmethod
def getResult(self, job):
pass
@abc.abstractmethod
def getLogs(self, job):
pass
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POST -/apiffuseridi/simulation/create
{ “title”: “simulation title®, “description”: “simulation
description” }

POST -/apiffuserid}/simulation/{simid}/job/submit
{

“title”: “job test title”,

“description”: “job test description”,
“executable”: “$solver”,

“args”: “Sinputdeck”,

“category”: {
“type”: “parallel”,
“procs”: “16°

3

“links*: {

“solver™: “/public/KISTI/solver?_pnjuncLAB",
“Inputdeck™: “fuserl/pnjuncLABinput.cmd”
1,
“cluster”: {
“uumid®: “0185958570ab4c7db8f0040403ale82c”™
H
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