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ry, Research Specialist
r Cyber-Enabled Research
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and The HPCC ]
<<

... =

CPU cores

of scratch memory space
memory machines

d up home directory space
ter with 64 Tesla Nodes
hput condor cluster
Bioinformatics VMs

ble Software

rted Development Software
rs, openmp, openmpi, mvapich,
kl, pathscale, gnu...

rted Research Software

fluent, abaqus, HEEDS, amber,
a, starp...

ware

ake, cuda, imagemagick, java,
sta...

p to date list, see the documentation wiki:
i.hpcc.msu.edu/
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hat if I want more?

Extreme Science and Engineering
Discovery Environment

Open Science Grid Btﬁ{ w ATE HS
SUSTAINED PETASCALE CllIPUIII!G

amazon
wepservices IT%

cience and Computation

ars of Science:
heory

Xperimentation
imulation
Big) Data

s‘bfcluln.
Welcome to the

' | Ak i
Petabyte Age. o — - — L I
et ‘! .
]
. ICER

= )
Wired Magazine, 2009
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N
le Problems
H
ulations
H
N
H
H
11

r 3D simulation
grid of cells

ation that is
t the boundary of

dynamics of the
time interval

2 and 3

Image Provided by Dr. Mantha Phanikumar, MSU

i3
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. Boundary Simulations

* Fluid dynamics

* Finite element analysis
* Molecular dynamics

* Weather

BREtC.

ENZO Simulation, Drs. O’Shea and Smith

» System of PDE (Partial Differential equations)
* Mathematically equivalent to inverse of a

matrix
MICHIGAN STATE I—ﬂ
UNIVERSITY ICER

. Boundary Simulation

* Tightly to loosely coupled
* Typically solved with MPI

» PDE solutions available for GPU and
OpenMP

Simulation of the formation of a spiral galaxy
Drs. Turk, O’Shea and Smith

1]

1/24/13
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. Example: Data
Analysis

Input data file

2. Find features,
search or filter
data in some way

3. Output Results

Images from, “Understanding the H, Emission from the Crab Nebula”,
MICHIGAN STATE C.T. Richardson, J.A. Baldwin, G.J. Ferland, E.D. Loh, Charles A. Huehn, A.C. Fabian, P.Salomé

. Data Analysis

Computer vision tasks

Bioinformatics

Astrophysics
* FEtc.

Image generated using SAMtools

I3

1/24/13
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alysis

pled
putation is typically pleasantly

ound

Video Provided by Dr. Fred Dyer

I
ICER

le: Search

enerate test candidates

quality of solution
| found
Image Provided by Dr. Warren F. Beck, MSU

I
ICER

1/24/13
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MICHIGAN STATE Image Provided by Dr. Charles Ofrea, MSU
\7

. Search

* Evolution (Avida)

Genetic Algorithms
(Heeds)

RANSAC
Monte Carlo
* Etc.

£

. Search

* Pleasantly parallel

* The more the
better &

* Typically not 1/0
bound

* Typically not

memory bound ‘
\

Evolution of an artificial organism that can move and forage

for food, Dr. Nicolas Chaumont

MICHIGAN STATE =

IVERSITY ICER

1/24/13
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Seminars in Research and

Instructional Technology
May 7and 8, 2013 B

o-cost seminars to faculty and

ents on technology topics B
sions run from 8:30 to 11:30 am

ssions run from 1:30 to 4:30 pm .

vided that will feature guest
instructional technology

]
to HPC (Time TBD)
PC (Time TBD) =
[IF

http://train.msu.edu/faculty/seminars/ ICER

Help
d User Manual — wiki.hpcc.msu.edu
iCER Staff for:
Problems .
iting/debugging Consultation
rant writing
uestions .
ntact - www.hpcc.msu.edu/contact
king system — rt.hpcc.msu.edu .
7) 353-9309
0 PBS
nday — Friday 9am-5pm .
I+
ICER
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