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What is SX-Aurora TSUBASA? 
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③ What programming frameworks are supported?

a. Fortran

b. C/C++

c. CUDA

d. MPI

② What is the design concept of SX-Aurora TSUBASA?

a. High peak performance

b. High B/F ratio 

c. Easy to use

d. Flexibility

① Which is correct? 

a. SX Aurora Tsubasa

b. SX-Aurora TSUBASA

c. SX Aurora-Tsubasa

Pop Quiz (1)

② What is the design concept of SX-Aurora TSUBASA?

a. High peak performance

b. High B/F ratio 

c. Easy to use

d. Flexibility

③ What programming frameworks are supported?

a. Fortran

b. C/C++

c. CUDA

d. MPI
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④ Which one is included in SX-Aurora TSUBASA lineup?  

Pop Quiz (2)

Vector Engine 

(VE)

Edge Model

(1VE)

Rackmount model

(4VE)                  (8VE)

Data Center Model

(water cooling) 
SX-ACE

⑤ What is the target domain of SX-Aurora TSUBASA?

a. Finance

b. Meteorology

c. Electromagnetics

d. AI/ML

e. Geoscience (Oil & Gas, Energy)



Why SX-Aurora TSUBASA for geoscience?
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E&P Value Chain and HPC/AI/DA Role

Work

Application Compressive sensing
Elastic / Anisotropic

Full Wave Inversion
Reverse Time Migration

Data Integration/ Digital 

Twins / Visualization

Production forecasting 

Economics

Reservoir Monitoring 

Real Time Dec. Making

Challenge Expensive
3 days with CPU

Memory limitations
Takes time and effort Nonunique Solutions Trial and error 

Optimum well location 

recovery factor

HPC Value Real time Less than a day Seamless AI/ML Efficiency Real time feedback

AI/DA
Usage

Pre-processing of the 

measured data

（Discretion, 

Completion, Noise 

Correction )

Detection of 

Convergence Condition / 

Suitable Parameter

Ability to create 

alternative models fast

Image updating  with 

Data Mining 

Deep Learning

Oil field identification,

Recommendation of 

Data Mining method

Big Data / 4V concept

Model Validation 

Digital Twins

Proxy / Surrogate 

models

Reservoir surveillance/

Visualization 

Measurement
Synthetic  model

Inversion
Subsurface 

Imaging
Interpretation /
Characterization

Infill Drilling
Production / EOR

Simulation /
History Matching

3D Seismic / Imaging
Reservoir 
Simulation

Surveillance/ 
4D Seismic
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 It is easy 

 Start small and scale large 

 Use same source code with x86 (Fortran/C/C++)

 Automatic vectorization and parallelization by compiler

High performance

 Geoscience applications require large memory bandwidth and will benefit from Vector Engine 

architecture

Higher performance means  

• More revenue (Improved success rate in exploration, Enhanced oil recovery)

• Reduce cost (Reduce failure cost and delay cost)

• More sophisticated and complex research 

Why SX-Aurora TSUBASA for geoscience? 

Because it is easy to achieve high performance in geoscience applications

(same source code with x86, but 10 times faster)
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Frost & Sullivan Best Practices Awards

https://ww2.frost.com/wp-content/uploads/2021/01/NEC-Award-

Write-Up-Final.pdf

Accelerating Time to Business Value

Frost & Sullivan finds that NEC’s SX-Aurora TSUBASA can 

expedite new oil and gas reservoir discoveries by leveraging 

full-wave inversion and reverse time migration for seismic 

processing much faster than its peers.

Offering Strong Growth Potential

Frost & Sullivan rates NEC’s capability to deliver optimal 

digitalization outcomes and high-touch

customer support far higher than competitors and finds 

NEC’s SX-Aurora TSUBASA a best-in-class HPC

solution for the industrial and energy markets.
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Selected to Present at SEG20 and Rice Oil & Gas HPC Conference

https://www.youtube.com/watch?v=LcQ5RJVdr0k
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Invited to Present at U.S. DOE webinar 



Performance
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RTM (Reverse Time Migration) performance
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AMD EPYC 7702P 64 cores (128 threads) 
NEC VE20B 8 cores (8 threads) 
NEC VE20B 8 cores (8 threads), stencil library applied 
RTM3D modeling, Grid size 1002 x 512 x 4002, 60 iterations

AMD EPYC 
7702P

NEC VE20B
(as-is)

NEC VE20B
(tuned)

An open-source software package for 
multidimensional data processing and 
analysis

http://www.ahay.org/wiki/Main_Page
https://sourceforge.net/projects/rsf/files/ma
dagascar/

RTM3D based on sample program 
included in Madagascar 3.1
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FWI (Full Waveform Inversion) performance

AMD 7542 (32cores@2.9GHz) x2sockets / Intel compiler with AVX2 support forced for AMD
NEC VE20B - 8 cores (8 threads) / NEC compiler

FWI mini-app : https://github.com/Hopobcn/FWI/
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HYPRE Performance
 Iterative solvers and preconditioners can 

take advantage of the VE technology with 

zero prerequisites for porting HYPRE … !

 GMRES iterative solver

 With relatively small dataset, the gap in the 

performance ratio is not so high since VE big 

cores doesn’t have enough data – normal with 

such memory bound apps

 VE SKU20B is outperforming AMD EPYC 7642 

full node by ~ 2.1x 

 FlexiGMRES AMG

 VE SKU20B is outperforming AMD 2 sockets 

EPYC 7642 by ~4x on average

Hypre: Scalable Linear Software Solver and Multigrid Methods 
https://computing.llnl.gov/projects/hypre-scalable-linear-solvers-

multigrid-methods
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SpMV (Sparse Matrix Vector multiplication)
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SpMV performance for large matrixGFLOPS

Numthreads

Better

AMD EPYC 7702 – 2 sockets 128 cores (128 threads) / Intel compiler with MKL

 Intel Xeon Gold 6230R – 2 sockets 52 cores (52 threads) / Intel compiler with MKL 

NEC VE10B - 8 cores (8 threads) / NEC compiler with NLC(NEC Library Collection)

Large matrix data

Matrix size : 1,292,850 x 1,292,850

Non zero element : 101,913,264
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CCS (Carbon dioxide Capture and Storage)

https://www.jamstec.go.jp/es/jp/projec

t/sangyou_report/H25_TAISEI_en.pdf

https://www.jamstec.go.jp/es/jp/projec

t/sangyou_report/H22_TAISEI_en.pdf
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Summary and Request

 Summary

 SX-Aurora TSUBASA is suited for seismic imaging, reservoir simulation and carbon capture and storage 

applications

 SX-Aurora TSUBASA can deliver higher performance than x86 with same source program

 Request

 NEC is looking for more geoscience and energy applications that we can work on together with you

† Seismic applications (RTM, FWI, etc)

† Reservoir simulation applications

† Madagascar users

† Carbon capture and storage applications

† Geothermal applications

† Any other geoscience or energy related applications

WANTED

info@hpc.jp.nec.com

Looking forward to your feedback 

and mutual collaboration




