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TSCFA2012 (B ZERBIERRAFHSMFRIRESR) "Best Paper Award,
SEimMFIERFS  Mark ChangBh# (B2 2 F)

This award is presented to the speaker and the author of the study
entitled “Effects of the Dispersed Phase in Supercritical Carbon
Dioxide Emulsion in Electroplating” in  11th  Symposium on
Development of Supercritical Fluid Technology and Application held in
Taipei, Taiwan. The study investigated fundamental mechanisms
causing the effects of grain refinement and surface smoothening

when applying supercritical carbon dioxide emulsion in the
electroplating reaction, and a special mechanism named
periodic-plating-characteristic was proposed.
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COMSOLA>Y 7 7 L > A TAFrontier Spirit Awardy
Nastaran Tamjidi (BRI AA&FRIAFRE)
| was honored to receive the Frontier Sprit Award for my presentation
at COMSOL conference 2012. Below | explain a summary of this
presentation.

TSUBAME supercomputer was used successfully to study parallel
processing in finite element software COMSOL. The COMSOL model
was a frequency response model with 9 independent geometries. For
each geometry, 100 frequencies were considered for the frequency
sweep. This means that 900 independent tasks were to be done.

Two types of parallel processing are possible using COMSOL and
TSUBAME namely, SMP and DMP. SMP stands for shared memory
parallelism. Basically it is similar to using a PC with many CPUs sharing
the same memory. In SMP, independent tasks cannot be assigned to
different CPUs by the user. Therefore 900 tasks are assigned in series
but the solver algorithm inside the COMSOL uses parallelism so the
solution process of each of the 900 tasks is parallelized among the
CPUs by COMSOL itself. Therefore the user cannot do anything to
increase the speedup. The speedup of calculation using 1 to 12 CPUs
is shown in Fig. 1

xR =EE®& N

The More general type of parallelism is DMP or distributed memory
parallelism. An example is a cluster of multi-CPU PCs called nodes
connected together through network. In DMP the user can decide how
to distribute tasks among the nodes in the cluster. Therefore the
speedup depends strongly on the method that user applies. For our
model we found that the best way of parallelizing was to distribute the
frequency parameter among nodes. By using this method speedup of
up to 12 times were achieved by using 40 nodes in parallel. This is
shown in Fig. 2. Each node included 12 CPUs. This figure also indicates
that the relation between the speedup and number of nodes is not linear
and a saturation behavior is observed if too many nodes are used in
parallel.
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Fig.1 speedup of calculation using SMP Fig.2 speedup of calculation using DMP
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