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Inversion — An |lll Posed Problem

* Extrapolation from a 2D grid to a 3D one

* Example:

(a) Initial model
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(b) Gravity observations at the surface
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(c) Inverted data using surface gravity
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Objectives of GMI

* To analyse

* Convergence rates and runtime in parallel systems
* Qualitative aspects of the “ill — posed” convergence
* Compare results from field data

* Actual convergence results are
* Based in OpenMP parallelization
* 16 — 1024 cores in HPC of lICT (BG) and NFIl (HU)

* Case of Gravity — the simplest



The Model

* 3D nodes 111176, 21*21*11, 41*41*21,
81*81*41 (and 161*161*81 7?7
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Parallelization ~ OpenMP
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Typical Inversion Results

* A case of gravity anomaly and its inversion
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lterations & Errors
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Convergence

Corrected Walltime for HPCG (-a) and NFII (-b)
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Real Walltime

Actual Walltime for HPCG (-a) and NFII (-b)

100,000.000
10,000.000 * ’ :
¢ @
1,000.000 - . . s .
| @ 11-a
100.000 4o s > @ 11b
............. o i . “ ¢ @ 21-a
8 10000 . +21b
3 @ 41-a
o 1.000 SRR I B " @ 41-b
O i o ’ @ 81-b
0.100
0.010
0.001
1 10 100 |virtual] cores 1000




Prediction for Actual Walltime

ACTUAL WALLTIME per Node & Cores

1000000

100000

@1
. Power Regression for 1
&8
. Power Regression for 8
2 16
Power Regression for 16
@32
- Power Regression for 32
264
. Power Regression for 64
@ 128
Power Regression for 128
-3-256
. Power Regression for 256
%512
Power Regression for 512
1024
. Power Regression for 1024

10000

1000

seconds

100

10 =

10 100 nodes

10




A Case from the Field
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Conclusions

* Gravity case

* When density N of linear nodes increases by O(N)

 Theoretical calculations per iteration factor O(N¥?)
* Trend of number of iterations is ~ O(N?)
* Runtime increases with factor of ~ O(N/)

* And magnetism, electrometry ?
* Inversion remains a problem ;-0

* THANKYOU
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