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ABSTRACT

Cloud computing is a computing paradigm in which users can utilize computing resources in a pay-as-you-go manner. In a cloud system,
resources can be dynamically scaled up and down to the user's on-demand so that the total cost of ownership can be reduced. The Modeling
and Simulation (M&S) technology is a renowned simulation-based method to obtain engineering analysis and results through CAE software without
actual experimental action. In general, M&S technology is utilized in Finite Flement Analysis (FEA), Computational Fluid Dynamics (CFD), Multibody
dynamics (MBD), and optimization fields. The work procedure through M&S is divided into pre-processing, analysis, and post-processing steps.
The pre/post-processing are GPU-intensive job that consists of 3D modeling jobs via CAE software, whereas analysis is CPU or GPU intensive.
Because a general-purpose desktop needs plenty of time to analyze complicated 3D models, CAE software requires a high-end CPU and GPU-based
workstation that can work fluently. In other words, for executing M&S, it is absolutely required to utilize high-performance computing resources.
To mitigate the cost issue from equipping such tremendous computing resources, we propose HEMOS-Cloud service, an integrated cloud and
cluster computing environment. The HEMOS-Cloud service provides CAE software and computing resources to users who want to experience
M&S in business sectors or academics. In this paper, the economic ripple effect of HEMOS-Cloud service was analyzed by using industry-related
analysis. The estimated results of using the experts-guided coefficients are the production inducement effect of KRW 7.4 billion, the value-added
effect of KRW 4.1 billion, and the employment-inducing effect of 50 persons per KRW 1 billion.
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Table 1. Engineering Cloud Service Key Features

Service Features

- Remote desktop service provision
(pre/post-processing, analysis)

- Provision of remote job submission service

Rescale .
(1] (analysis)

- Provides 180 types of software that can be
used in aviation, automobile, heavy industry,
and life science

- Supports pre/post-processing analysis through

Ub desktop cloud visualization (DCV)
er
- Operating/providing a kind of CAE cloud open
Cloud
2 market
- Linking with 51 software providers through
Uber Cloud Market
CPU24/7 : Provides.‘CAE as a Service’ through remote
(3] desktop interface
- Provide CAE software (AnSYS, ABAQUS, etc.)
- Provides a cloud platform called JARVICE
NIMBIX | Provides a web-based application environment
(4] called Material Compute
- Provide GPU-based resources for machine
learning software such as TensorFlow and Caff
SIMSCALE | - Run simulation directly in web browser
[15] - Provide self-building resources
BSI - Run in web browser
- PAM-CRASH dedicated cloud service
[16] ,
- ESI's own cloud system
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Table 2. HEMOS-Cloud Subscribers and Jobs by Year

2016 2017 2018 2019
Subscribers 59 39 88 69 255
Number of Job | 1,025 | 2,299 | 2,775 | 3,082 | 9,181

Total
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Table 3. HEMOS-Cloud System Input Budget

Unit: 1,000 won
~15 year 16 year 17 year 18 year 19 year Total
Hardware 153,453 245,377 73,700 77,880 118,204 668,614
Software purchase and - 700,000 423,434 271,090 341,940 1,736,464
maintenance
Construction cost and 100,000 100,000 50,000 33,000 39,000 322,000
maintenance
Electricity fee 1,800 3,500 4,900 5,300 5,800 21,300
Input manpower cost 50,000 120,000 150,000 180,000 180,000 680,000
Total 255,268 1,048,893 552,051 387,288 504,963 2,748,463
Table 4. Software Provided by HEMOS-Cloud
Purchase Maintenance Lease
. AFDEX’, SAMADII/SCIV, FlowNoise’,
16 year LSN?:?\IAAV??;?S' DAFUL/Meshfree, ANYFOAM,
’ ' MAPS-3D"
17 vear Hyberworks' Solidworks’, ANSYS*, NFX, ANSYS elastic, SAMADII/SCIV',
vea P OptiSLang’, GTAM® LS-DYNA
B Solidworks’, ANSYS', HyperWorks', .
18 year LS-DYNA ANSYS Elastic
19 year - Solidworks’, ANSYS', HyperWorks' ANSYS Elastic,
Abaqus
Etc DAFUL(Sponsorship during the joint project April 2017 - March 2019)

" Software for internal users only

ZEYo] 23t &2 Table 40]4 HojZct
HEMOS-Cloud A¥]A9] AAA stFavts B4s17] ¢

AL AAATEAS BB AAATEA EE Bl
ZEAS AYABES HIFOR AUt HTAVWAS S
F202 BAT Wit AAABEAS HE5at 0
S A, 18, 45 5 459 NFaNES AgRRE
FEB] AT 5 9] Be] AAFAY S, FA
o 2% S W AUcH21-23]

HEMOS-Cloud AJH]A9] AMAATEA-S 83517 ol

Table 58} Zo] EdFERS AZE] /da+w 2
ITAHRIA, A, "ARdE ARARA ' ehr]s 9 7]
B} AZABIA, AFGA Y AHIA QL FRAERO Y HAH]
A AnEC] JEE, IEHIT AHA, AR, 7
B} Ie7|eAuA D AZAR|A, Ve ARYR]LAIEIA o
AGAIHTE 1 olf= A AGNIo4r] Input 845 &
3 HEMOS-Cloud AlH]A9] Output 842 1 Z3E0] =
S57] diiZolot. E3 ikl ay), RrpeEast Hd
RIS 9T A Aol SRR A+E Ao}
At

23 9] AFAAHIE24]E o]-8ot] BARFEA S, F
WAL AS, HAR 4
AFESHA Table 63 Zth 747t {74+ HEMOS-
Cloud AB|A0] i3t HF=a7F 3 &9 S7l6ke 49 A

Table 5. Industry Linkage Table of HEMOS—-Cloud System

Integrated sub-category
(165 divisions)

Integrated middle classification
(83 divisions)

62. Software development 610. Information service
and supply and other IT | 621. Software development
services supply

70. R&D 629. Other IT Services

71. Business-related 700. R&D
professional services 729. Other scientific and

technological and
professional services

72. Science and technology
and other professional
services 749. Other business support

services

74. Business support service

"Bank of Korea(2020)[24]
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Table 6. Induction Coefficient of HEMOS-Cloud System

Integrated sub-category Production inducement Value-added Coefficient Sensitivity
(165 divisions) coefficient inducement factor Of influence coefficient
610. Information service 1.754 0.859 0.918 0.906
621. Software development supply 1.351 0.900 0.708 0.769
629. Other IT Services 1.647 0.841 0.862 1.107
700. R&D 1.632 0.875 0.854 0.525
P e e 0 sochmolostea! 1.726 0.906 0.823 1586
749. Other business support services 1.593 0.911 0.834 1.424
Average Coefficient 1.62 0.88 0.83 1.05
"Bank of Korea(2020)
Table 7. Adjusted Trigger Factor of HEMOS-Cloud System
Integrated sub-category Production Inducement Value-added Coefficient Sensitivity
(165 divisions) Coefficient Inducement Factor Of influence Coefficient
610. Information service 3.508 1.718 1.836 1.812
621. Software development supply 2.702 1.8 1.416 1.538
629. Other IT Services 1.647 0.841 0.862 1.107
700. R&D 1.632 0.875 0.854 0.525
749. Other business support services 1.593 0.911 0.834 1.424
Average Coefficient 2.71 1.48 1.38 1.86

"Recalculated trigger coefficient by weighting 2:2:1:1:3:1
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Table 8. HEMOS-Cloud System's Employment Freedom Factor
(Unit: Persons/KRW 100 million)

Integrated sub-category Coefficient of freedom
(165 divisions) of employment
610. Information service 8.0
621. Software development supply 8.4
629. Other IT Services 7.7
700. R&D 10.7
729. Other scientific and
technological and professional 14.0
services
749. Other business support services 16.6
Average coefficient 9.76
Adjusted coefficient 18.30

"Recalculated trigger coefficient by weighting 2:2:1:1:3:1
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Table 9. Economic Effect of HEMOS-Cloud System

(Unit: 100 million won, person per 100 million won)

production Value-added | Employment
inducement effect effect freedom effect
Average
induced 45 24 30
effect
Adjusted
trigger effect 74 41 0
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