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The reality:

10. ssh pfe (ssh)

ngoldbau@pfeld:~> cd /nobackup/ngoldbau/nofeedback_hgf/

ngoldbau@pfeld: /nobackup/ngoldbau/nofeedback_hgf> cat jobsub.sh

#PBS -S /bin/bash

#PBS -N nofeedback_hgf

#PBS -1 select=1:ncpus=24:mpiprocs=12:model=has+10:ncpus=24:mpiprocs=24:model=has,
walltime=24:00:00

#PBS -W group_list=s1414

#PBS -q long

#PBS -m abe

#PBS -r n

module load comp-intel/2015.3.187 mpi-sgi/mpt.2.12rl1l6 python hdf5 szip
export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/u/ngoldbau/local/l1ib
cd $PBS_O_WORKDIR

mpiexec -np 252 ./enzo.exe -d -r DD@186/DD@186 >> shell.out 2>&1
ngoldbau@pfeld: /nobackup/ngoldbau/nofeedback_hgf> gsub jobsub.shl




The reality:

Job 1434849 for ngoldbau on Pleiades failed

Inbox x

support@nas.nasa.gov via illinois.e 2:56 AM (18 hours ago) «
to ngoldbau |~
Your Pleiades job 1434849.pbspl1.nas.nasa.gov terminated due to one or

more nodes running out of memory. Node r509i5n12 ran out of memory and
rebooted; others may have run out of memory as well.

While this is typically caused by a user program using too much memory,

it may also be caused by a system issue. If you need help determining
the source of the problem, please email support@nas.nasa.gov and we
will be happy to help.

For information on how to check the memory usage or request more memory
for your PBS jobs, see
http://www.nas.nasa.gov/hecc/support/kb/memory-usage-overview_216.html

Thank you,

NAS User Services

Email: support@nas.nasa.gov
Local: 650-604-4444
Toll Free: 800-331-8737
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Open Science

® Enzo simulation code:

http://enzo-project.org
® yt analysis package

http://yt-project.org

Custom analysis pipeline



https://enzo-project.org
http://yt-project.org
http://bitbucket.org/ngoldbaum/galaxy_analysis

Open Science

® Enzo simulation code:

ttp://enzo-project.org

® yt analysis package
Public from day one
% Free Software (BSD License)



https://enzo-project.org
http://yt-project.org
http://bitbucket.org/ngoldbaum/galaxy_analysis

galanyl
a galaxy analysis toolkit

Simulation data




galanyl
a galaxy analysis toolkit
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Writing code for
reproducible workflows

® Make your analysis code a proper python
package

® write a REAMDE and a setup.py, add a
license

® Use version control
® Cache intermediate results
® joblib, h5py, pyfits

® Vrite code you will grok six months later



Tips for reproducible
data analysis pipelines
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https://bitbucket.org/ngoldbaum/galaxy_analysis

class GalaxyAnalyzer (object):

def save to hdf5(self):
"""Cache GalaxyAnalyzer data to an hdf5 file

@classmethod
def from hdf5 file(cls, h5 path):
"""Create a GalaxyAnalyzer object from cached hdf5 data

Parameters:
h5 path: string
Path to a directory containing cached hdf5 data.
Must have the same format as data created by
the save to hdf5 function.

>>> g = GalaxyAnalyzer.from hdf5 file(”/path/to/data”)

Y7L

g = super(GalaxyAnalyzer, cls). new (cls)



import numpy as np

def get line circle intercepts(xl, x2, yl, y2, r):
d x = x2 - x1

dy =vy2 -yl

d r = np.sqrt(d x*d x + d y*d vy)

D = x1*y2 - x2*yl

1f x1 == x2:
yint = (-D*d x + abs(d y)*

np.sqrt(r**2*d r**2 — D**2))/d r**2

xint = x1
return [ (xint, yint), (xint, -yint)]

else:
xint = (D*d y + d X*s*np.sqrt(r**2*d r**2 - D**2))/d r**2
yint = yl

return [(xint, yint), (-xint, yint)]



cimport cython
from libc.math cimport sgrt, copysign, abs

@cython.cdivision(True)
def get line circle intercepts(double x1, double x2, double yl1,
double y2, double r):

cdef double
cdef double
cdef double
cdef double

= x2 - x1

y2 - vyl

= sqrt(d x*d x + d y*d vy)
X1*y2 - x2*yl
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1f x1==x2:
yint = (-D*d x + abs(d y)*sqgrt(r**2*d r**2 — D**2))/d r**2
xint = x1
return [(xint, yint), (xint, -yint)]

else:
xint = (D*d y + d x*s*sqrt(r**2*d r**2 — D**2))/d r**2
yint = yl

return [(xint, yint), (-xint, yint)]



cimport cython
from libc.math cimport sgrt, copysign, abs

@cython.cdivision(True)
def get line circle intercepts(double x1, double x2, double yl1,
double y2, double r):

cdef double d x = x2 - x1
cdef double d y y2 - vyl
cde

<Cython version is ~1000x faster!

1f x1==x2:
yint = (-D*d x + abs(d y)*sqgrt(r**2*d r**2 — D**2))/d r**2
xint = x1
return [(xint, yint), (xint, -yint)]

else:
xint = (D*d y + d x*s*sqrt(r**2*d r**2 — D**2))/d r**2
yint = yl

return [(xint, yint), (-xint, yint)]



@cython.cdivision(True)

@cython.wraparound(False)

@cython.boundscheck (False)

cdef void reduce dispersion(f8 t* ret, £8 t* s0, £8 t* sl, £8 t* s2,
intp t* indices, £f8 t* v, £f8 t* m, intp t nparticles,
intp t size, intp t* s, intp t* mOptr,
intp t* mlptr, intp t* m2ptr) nogil:

cdef intp t 1

for i1 in parallel.prange(nparticles):
process particle(s0, sl, s2, indices[i], Vv[1], m[1],
mOptr, mlptr, m2ptr, size, s)

for 1 in parallel.prange(s[0]*s[1l]*s[2]):
if s0[1] ==
ret[i] = 0
else:
ret[i] = sqrt(sO[i]*s2[i] - sl[i]*s1[i])/sO0[i]
if isnan(ret[i]):
ret[i] = 0



Nathan Goldbaum bldbaum - 9 Fek
@cython Takin' care of business
@cython

@cython

reduce
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Making data publicly
available

http://hub.yt/data/goldbaum2015a

http://hub.yt/data/goldbaum2016a

Index of /data/goldbaum2016a/

Data live on spinning disk, served by nginx
Backed up on tape at NASA Ames



http://hub.yt/data/goldbaum2015a
http://hub.yt/data/goldbaum2016a

National Data Service

@ NN

The NDS will not only
provide access to data
for download, it will
provide tools for
transferring data to
processing platforms
or allow analysis to be
attached to the data.




The data deliverator

- ™
Data Source Web Ul or CLI for data
(Blue Waters reduction, analysis, “
’ visualization

observations, cold
storage, etc)

N
Transparent Secure websockets, IAM,
data bridging HTTP proxying

~ .
Compute containers
Spinning Disk Fast Network OrCheStr.ated across
(hot cache) elastic cloud
infrastructure

~N

Slide courtesy Matthew Turk




The data deliverator

a I
Data Source Web Ul or CLI for data

(Blue Waters reduction, analysis, “

observations, cold visualization

This”dbes not exist yet, but will probably be

avallable in a few years
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~ .
Compute containers
Spinning Disk Fast Network orchestr.ated aCIoss
(hot cache) elastic cloud
infrastructure
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Slide courtesy Matthew Turk




Live demos powered by
public data



https://demo.use.yt

