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Motivation

‘ —+  MapReduce

Solution:




_ MapReduce

MapReduce: MapReduce is a programming model for processing large data

sets with a parallel, distributed algorithm on a cluster.

Parallel.ForEach Parallel.ForEach
Mapping Reduction

Worker Worker

Swift




— Swift

downloads documentation case studies papers

The Swift parallel scripting language. Fast easy parallel scripting - on multicores, clusters, clouds and
supercomputers

Download Now
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Get Started

The RDCEP project employs Swift as part of a large-scale integrated modeling

framework for decision makers in climate and energy policy. © read more Tryut:; ;Ugiifatltzggys;tart
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3D Full waveform inversion

Optimization problem:
M
min f(m Zfz = " ||Fi(m) - dy )
1—=1

Gradient: g(m Zgz

Map: (m,d;) — (fi,9i)

M
REdUCG (fzvgz)1<z<M — f Zfz — Zgz(m)
1=1




3D full waveform inversion with Swift

Workflow
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l randomly selected shots
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3D full waveform inversion with Swift

Map Reduce

flagl
work 1

Swift

Separated data

N

f2792
work 2

work i

e

Executable

fn—l s n—1
work n-1

e

function file

Jn, 9n

work n




3D full waveform inversion with Swift

Workflow in detail

LBFGS
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Black Box

Replace it with any other
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Numerical Experiment

Overthrust model
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Model Infomation:

model size  -26*51*51
2.5*5*5km

d - [100 100 100] m

# of shots -121

# of receivers - 2601

frequency -4 Hz

source depth -100m

receiver depth - 100 m




Parallel performance

Number Of ShOtS' 121 Speed-up Ration v.s. Number of Processes
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Z =400m
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Z = 900m
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z =2000m
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Comparison of Model Relative Error

Comparison of Relative Error
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Conclusion

e Swift is a powerful parallel computing tool which can be
combined with matlab perfectly.

e Using swift, we can run matlab code on large cluster without the
requirement of huge number of licenses.




Future work

e Test 3D FWI using swift with larger problem;
e Apply simultaneous shots for 3D FWI using swift;

e Combine adaptive 3D FWI with swift.
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