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Abstract With the development of supercomputing technology and hardware technology, numerical
computation methods are also being advanced. Accordingly, improved weather prediction becomes
possible. In this paper, we propose to apply the LAPACK(Linear Algebra PACKage) BLAS(Basic
Linear Algebra Subprograms) library to the linear algebraic numerical computation part within the
source code to improve the performance of the cumulative parametric code, Unicon(A Unified
Convection Scheme), which is included in SCAM(Single-Columns Atmospheric Model, simplified
version of CESM(Community Earth System Model)) and performs standby operations. In order to
analyze this, an overall execution structure diagram of SCAM was presented and a test was
conducted in the relevant execution environment. Compared to the existing source code, the
SCOPY function achieved 0.4053% performance improvement, the DSCAL function 0.7812%, and
the DDOT function 0.0469%, and all of them showed a 0.8537% performance improvement. This
means that the LAPACK BLAS application method, a library for high-density linear algebra
operations proposed in this paper, can improve performance without additional hardware
intervention in the same CPU environment.
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I 1. Parameters of SCOPY
Table 1. Parameters of SCOPY

name parameter
number of elements in vectors
: X and y
X vector x of length n
incx stride for vector x
y vector y of length n
incy stride for vector y
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I 2. Parameters of DSCAL
Table 2. Parameters of DSCAL

1+ 58

name parameter
number of elements in vector
: X
alpha scalar @
X vector x of length n
incx stride for vector x

Origin Source Code

sten_dis (k)

Modified Source Code

en(ixi), ktop_mxen(ixf
1)

i), ktop mxen(ixf) )
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Fig. 5. Apply of SCOPY function
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¥ 3. Parameters of DDOT
Table 3. Parameters of DDOT

name parameter
number of elements in vectors
" x and y
X vector x of length n
incx stride for vector x.
y vector y of length n
incy is the stride for vector y

Origin Source Code

=1, nseg
tmp‘l = tmpl
‘ cushavg_myen(iter) = cushavg mxen(iter) + ztop msfc(m) * Pou(n)

Modified Source Code
dom=1, nseg
tmpl = tmpl + Pmu(m)

cushavg_mxen(iter) = ddot(nseg, ztop msfc, 1, Pmu, 1) + cushavg mxen(
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Fig. 8. Apply of DDOT function
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Table 4. System specs used for SCAM

Name Hardware Specification

CPU: Intel® Xeon Silver 4208 (8 cores

16 threads) * 2 EA

Node | GPU: NVIDIA GeForce GTX 3090 * 2 EA
1 RAM: 128GB(16GB * 8EA)

SSD: 960GB

0OS: CentOS 7

CPU: Intel® Xeon Silver 4208 (8 cores
Node | 16 threads) * 2EA

2 GPU: NVIDIA GeForce GTX 3090 * 2 EA
RAM: 128GB(16GB * 8EA)

CPU: Intel® i7-10700K CPU (8 cores 16
threads)

Local | GPU: NVIDIA GeForce GTX 3080 12GB
PC RAM: 32GB

SSD: 1TBGB

OS: Window 10

CPU: Intel® i7-7700 CPU (4 cores 8

threads)

Gate GPU: GeForce GTX 1060 3GB
RAM: 8GB

SDD: 100GB

OS: CentOS 7
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