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ABSTRACT
I/O has become a bottleneck in application performance while the
substantial amount of concurrency can cause a critical contention
issue for I/O system. In this study we develop an IKAROS multithreaded client utility in C. IKAROS is a dynamically coordinated
I/O system being used for addressing some of the limitations that
current parallel file systems and storage architectures are facing
with large-scale systems. The fundamental idea is to coordinate
I/O accesses according to the topology/profile of the infrastructure,
the load metrics, and the I/O demands of each application. Our
goal, in this study, is to compare the performance of the client
implemented in C, against the existing Python version.
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1 IKAROS Parallel File System
Large-scale scientific computations tend to stretch the limits of
computational power, thus parallel computing is generally
recognized as the only viable solution to high performance
computing problems. I/O has become a bottleneck in application
performance as processor speed skyrockets, leaving storage
hardware and software struggling to keep up. Parallel file systems
have been developed in order to allow applications to make
optimum usage of the available processor parallelism. The most
important factors affecting performance are the number of parallel
processes participating in the transfers, the size of the individual
transfers and of course the access patterns. Current storage
architectures, have several performance limitations when used
with large-scale systems, because [4]:

1.Bandwidth does not scale economically to large-scale systems.
2.I/O traffic on the high speed network can be affected by other
unrelated jobs.
3.I/O traffic on each storage server can also be affected by other
unrelated jobs.
IKAROS achieves better performance by creating, on the fly, a
cluster of dedicated (4:1) or semi-dedicated (4:2) storage facility
for each client, where the I/O traffic cannot be affected by other
client requests. In this way we manage to improve I/O
performance by 33% using only the 1/3 of the available hard disks.
In this study we develop a multi-threaded IKAROS client in C
(the existing version is in Python) in order to trace potential tradeoffs in performance while implementing the IKAROS logic.
IKAROS client holds an extremely important role in IKAROS
architecture and this study is crucial for developing further the
IKAROS system.
We are developing the C client on top of the libcurl [5] module, in
three different approaches.A: libcurl easy API (synchronous) +
Fork system call, B: libcurl easy API (synchronous) + Threads
system call, and C: libcurl Multi API. The Multi interface offers
multiple simultaneous transfers in the same thread without making
it complicated for the application. Our preliminary results using
the libcurl easy interface show no significant differences, in
performance, between the C and the Python version.
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