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A Distributed Object-Oriented Library
for Computation Across Volatile Resources

KEN HIRONAKA,! SHOGO SAWAI' and KENJIRO TAURA?

We propose a distributed object-oriented library that allows computation across computing
resources in which node join and leave dynamically. Using this library, we implemented a
framework that parallelizes job processing in the presence of joining and leaving nodes. Ex-
isting libraries that enable distributed computation requires node-based installation as well
as preparing complex configuration files. This is a large overhead for application writers who
want to parallelize or distribute computation. Additionally, we have witnessed an increas-
ing demand for frameworks that allow easy parallelization of jobs that process an enormous
amount of data. It is important that such applications can be written on-the-fly with very
little programming and configuring.

‘We implemented our library as an extension to Python, a mainstream script language. Our
library does not require any installation or configuration files, and allows deployment across
large resources with consideration of joining and leaving nodes. In the framework imple-
mented on top of our library, jobs that take large data files may be parallelized with minimal
coding, alleviating the user from worries with respect to network programming, and dynamic
changes in resources. We evaluated this framework using a real-life application to show its
effectiveness.
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#get remote ref as argument
def do_remote_fib{(ro, N):
value = ro.fib(N) #do RMI
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# AT REGISTERING PROGRAM
# make ro accessible with public name
ro.register (" remote_foo”)

# AT RETRIEVING PROGRAM
#search for reference

#with this public name

ro = RemoteRef {"remote_foo™)

#rmi using the obtained reference
ro.foo()
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Fig.1 Example code of a remote reference being registered and
retrieved
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#ro located at some node
ro.move(pid) #globally unique process id

#ro is now located at node: pid
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node A: REGISTER
ENDPOINT: (£f00000.bar.ac.jp, 12345)
PATH: '/bar’

node B: REGISTER
ENDPOINT: (fo0o0001.bar.ac.jp, 34567)
PATH: '/bar’

node C: REGISTER
ENDPONT: (alpha030.kiwi.ac.jp, 65432)
PATH: ’/kiwi’

node D: LOOKUP PATH: ’'/bar’
—> [{£00000.bar.ac.jp, 12345),
(£f00001 .bar.ac.jp, 34567)]

node D: LOCKUP PATH: '/’
—> [(f00000.bar.ac.jp, 12345),
(f00001.bar.ac.jp, 34567),
(alpha030.kiwi.ac.jp, 65432))

2 =2 FHA - P ORE, BRIEOH
Fig. 2 An example of registering and retrieving endpoints
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Fig.3 The overall flow of the framework
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job = CustomJob(args)
#specify input file
job.add_input{(prot, path, host)
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#pass a list of new jobs

self.master.add_jobs(list_of_jobs)
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Fig.4 When a worker fails to obtain a file
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Table 1 Specifications of each cluster
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