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Abstract We performs the cost-benefit analysis, an economical analysis technique, to
measure the effect of a shared public supercomputer. The costs of two given alternatives, to
share the public supercomputer in a national center and to employ their own supercomputers in
the organizations under the necessity, will be estimated and compared for decision making. In
the case of sharing, we can simply predict the cost based on the results of the previous public
supercomputer. The cost of individual introduction, however, is almost unpredictable since it has
a remarkable variability due to the required system performances, locations, human factor, and
so on. Accordingly, an objective and valid method to estimate the cost of individual cases will
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An Economic Analysis on the Operation Effect of Public Supercomputer

be proposed in this research. Finally, we analyze the economic effect of operating public

supercomputer by comparing the sharing cost with that of the individual employs. The results of

analysis confirms that the sharing public supercomputer will reduce the operational cost about 10.3

billion won annually compared with the individual introduction. Accordingly, it is expected that the

sharing public supercomputer will bring a considerable economical effect.
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An Economic Analysis on the Operation Effect of Public Supercomputer
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An Economic Analysis on the Operation Effect of Public Supercomputer
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Fot= 9= University of Readingol Al Ab S} Zo] Vi AMES VIEFAR AAT olfF=
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¥ (Terra- Floating Point Operations Per dob g &del s Aejs A S slolw
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Table 1 Required Performances of Supercomputers in Korean Top 13 Ranked Institutions
Comparing with World-Widely Ranked Institutions

World-wide Ranking in 2009"

Required

Korean Institution  Performance . o . Actual Ideal
(TFLOPS) Rank International Institution Nation Performance Performance
(TFLOPS) (TFLOPS)
SNU 105.6 41 Total Exploration Production France 106.1 122.9
KISTI 56.0 83 ERDC MSRC US 56.3 71.1
POSTECH 52.7 87 IDRIS France 52.8 67.4
Yonsei Univ. 50.1 95 Kyoto University Japan 50.5 61.2
KIST 374 142 Automotive Company Japan 374 489
KIAS 36.4 151 Financial Institution Spain 36.4 68.9
Korea Univ. 33.1 179 Logistic Services (C) US 33.0 62.2
KAIST 26.9 277 Purdue University Uus 26.8 52.2
KRISS 26.3 298 Financial Institution (D) Germany 26.2 49.2
S. W. Univ.”™ 26.0 301  Merlion Trade GmbH Austria 25.9 326
Chosun Univ. 22.7 436 Caltch Us 22.6 37.7
GIST 20.7 486 China Petroleum University  China 20.6 29.5
Hangyang Univ. 20.6 487 Food Industry UK 20.6 38.4

*Top500 List — November 2009 : TOP500 Supercomputer Site. http://www.top500.org/list/2009/11
**Sookmyung Women's University
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Table 2 Occupancy Time in the Peak Week

for the Target Institutions

(2012)

Institution

Occupancy time

(hour)
SNU 1,652,083
KISTI 876,500
POSTECH 825,254
Yonsei Univ. 784,207
KIST 584,989
KIAS 569,352
Korea Univ. 517,776
KAIST 420,638
KRISS 411,557
S. W. Univ. 406,207
Chosun Univ. 354,819
GIST 323,917
Hanyang Univ. 322,909
Total 8,050,209
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7 A o disjAwt nE st EE o)

Table 3 Execution of the Budget for the
Supercomputer No. 5

Executed cost

Process (million won)

2016 2017
design 383 -
supervision - -
Infrastructure input current 1,211 -
construction - 12,034
spare power source 1,139 7,032
reserve 11 2,729

Lease payment for main system
6,926
(supercomputer)

Software environment 2,235
Total 2,744 32,256

2018 o] F-o] W& thE o] FAT
ot WA A h = (Lease Payment)] 7 P
gl 7hARD oF 5489 (54,8008 %h) €& 3071 €
103] #&ste] dishe WAoo =7 344
Q1 2017 ol °F 709] ¥ (Table 1°] 69264
DS 13 FHFsda A 2778E3 93]
AAA B oF 55.4°1(5,540% 7H=47,874 9 1H/9 3]
+FrER)YY EEdn. gEer AZEJ
Hlg-o] A 2017 Alap ol Fuiu g
1335w gks} 7]& Az Eg o] A B5H 9003
of sl@at= 2235w wkde] ojn] LWAS L
W 7)E AL E O] FAESH] 900rHel 3} At
THE mZEO]] golda AAHES 7Y
Hlo] 33%= Aitatd 445Mwi o R F 1345
kel Hlgo] oFEnh miAtew <l
2 Qo A9 KISTI 7o HFRAE A &
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ghdoll AME] A A& 4.5% (v BN A 2AF 5
A FEAHT, 718 ANGE, 2018)F #-8-35t]
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ol

Aol 7bsattt. ol9k #2 WHow 2018494 H
2022 d7bA4] 5zbe] &gl &S FAste] A

3 B Table 49} #t}h

Table 4 Prediction of Operating Cost for the
Supercomputer No. 5

Predicted cost” (million won)
2017 2018 2019 2020 2021 2022

Category

Hardware 6,926 22,160 22,160 5,540 - -
Software 2,235 1,345 1,345 1,345 1,345 1,345
Manpower - 1387 1,449 1514 1,582 1,653

Total 9,161 24,892 24,954 8,399 2,927 2,999

#All the values rounded off to the nearest whole
number.
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Table 5 Comparison of Present Values between

Two Investment Proposals (2018)

Present value of predicted cost” (million won)

Investment
2017 2018 2019 2020 2021 2022 Total
Alternative 9573 24892 23330 7,692 2,565 2,515 71,116
Standard 17919 46592 44698 14,397 4,802 4707 133115
Difference 8346 21,701 208318 6,705 2,236 2,192 61,999
*All the values rounded off to the nearest whole number.

2 oATelA Atd n&AY aAATE W v g&nkS FASte] wlasglon FAol A9
HE A w8tk ZIEFAR] E7bsd AE =9 AREo v &S g A
=lo] dAIFEAQ] FE &gol ns| 1 &GN FA ol FE A WS AASATE 20184
§o] 1.8718ujol 2 Mg Al AAR s A} AAZIA = ket BA Ao w2 o A F A}
NNEFA 08 Cgo NAFA g 09 A Al FE& FHAFE S Fgo] JEFFALA
Cpe e o] AR} M =9 Aol wlE] At oF 10394,

20176 2022744 6Wdzke] F W]go] oF
) AR RE JEFAA NE 28] ARE-] H]
go] g HA FAA M Auu LS
&k 2= o)
gddn. 494 g o el BAFge  F AYE T A
5 ; s 3 B ApAE 2% 3 Ha Lon
20183 =dAA NPV, E A (D9 #HE w&‘_}OL?Oﬂ 1@ 7ILT4Z¥°11;H§] %4] Lgol
ju] e S o A al A o
o o8] Tt o] e H}, guhs 1y 3FYg o ‘Ejj]]j]o 2 AA HES
AlEdol A 2o AldgFe A JIUHE o &
s Bl A v fe 24T S gSs A
NPV, = 9161(1 + 1)+ 24892 (3) o o I§& $4T + U&7
—1 —2 ojtt, eyt ¥ A HHE F& AT
+24954(1+7r) " +8399(1+r) ol ooEale wlchalal S5k AL alAlE
1+92927(1+7)" 3 +2999 (1 + ) * Heo &dansE #dstr] A 2AE AAlsH
v eolBRE 1 G 45E o) Hrh A
B8 /e wqAAAE A @4 g T ANE GE S weE des wud
. =35 = 319 Ay A= =
NPVy=18TI8NPV, % H@®RT. wepy # T 7% ARS8 wafsie el £
d 3998 93 2k ] al] S =]
@), 3% BEIGA GFF 4G seyre w0 wo= AT AFH AHAAT, Adulrel
s = L= 75 kv 3
R
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