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Abstract : With the era of big data, the big data has been expected to have a large impact in the NPP safety
areas. Although high interests of the big data for the NPP safety, only a limited researches concerning this
issue are revealed. Especially, researches on the logical/physical structure and systematic design methods for
the big data platform for the NPP safety were not dealt with. In this research, we design a new big data pilot
platform for the NPP safety especially focusing on health monitoring and early warning services. For this, we
propose a tailored design process based on SE approaches to manage inherent high complexities of the
platform design. The proposed design process is consist of several steps from elicitate stakeholders to
integration test via define operational concept and scenarios, and system requirements, design a conceptual
functional architecture, select alternative physical modules for the derived functions and assess the

applicability of the alternative modules, design a conceptual physical architecture, implement and integrate the
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physical modules. From the design process, this paper covers until the conceptual physical architecture

design. In the following paper, the rest of the design process and results of the field test will be shown.

Key Words : Nuclear Power Plant, Big Data, Early Warning, Platform, Systems Engineering
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<Table 1> Current status of domestic/international condition monitoring and early warning system (Kang, 2015)
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AAKR: Auto—Associative Kernel Regression, MSET: Multivariate State Estimation Technique;
SPRT: Sequential Probability Ratio Test; SBM: Similarity Based Modeling;, EESE: Expert State Estimation Engine
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<Table 2> Derived stakeholders
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Who: Who are the stakeholders involved with the
system?

What: What are the elements and the high—level
capabilities of the system?

Where: What is geographic and physical extent of
the system?

When: What is the sequence of activities that will
be pertformed?

Why: What is the problem or opportunity addressed
by the system?

How: How will the system be developed, operated,

and maintained?

[Figure 2] 5W1H for operational concept derivation
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[Figure 5] Derivation of common platform system functions of pilot platform
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<Table 3> Some examples of system requirements for pilot platform

25 QA
ZRFE A1 Yol e ANE (RE, &, /MR, §%, 89, A%, A%, I, B3 5 25 Wy
dole] 4|8 %2l dolElE alo] glo] AN (H 1% olshor T & lojof @t
LTAR (Zgge 94 W) B ANERTE A BuE G delEF FAo (A2 10,0007 o) £
3 & Qoo #rt
ZRES st ANERTH $4 ® AN =21 dolgE Dol flo]l AAz (A& 2% 10,0007 ©]
Aoz AR & glolok gtk (AW B bz FE ok 10,000/ AAIE o, o|zRE 12T 3
A4 dolE 4 WA
dolg |ZRFL B ANSEZRE £3 B og3e] A4 23 elolEE (H4 55TB o) R A% 5 9
AA % [o1oF drh. (A4 vlolE 10,0007] x dlole & 7] 8byte x 60% x 60+ x 24417 x 3656Y x 24715
aAre |71 = °F 55.07TB)
ZREL dole #4 A BeF dolEl g dlolE] AgTerE deo] glo] ANew 5T £ 9
ojot st
ZREL olE] ARTNOoRRE FEF OB dolE BAS g8 Ao A 5 glofok @l
dole] He [ZRES 29 olelF was B4 = QES ol o AwE Fa B4 A2l @ & glojok @),
LTNT [ EgFe dolE AZFReRRE 3% ¥ doHF AT £ At g A T £ glojo} )
ZRES 47 AR A Yo g ANES AN 21 dolE g ANeR 238 £ Ak I
& AZ ok @k,
qojg |[EAELS 97 ol A% w4 Hel ol 4HE Wuelw 97 AR AH 417 E 5 Qolof @
B |E9ES 94 ol 4% ) A 91 234 A1g F 5 ook 3
ST Tzgze a4 ol 43w Al dd wuolE A bl om} 333 A AAe AT 5 glofof At
ZRES AW ol A% B A 44 weolE BATPL o)y Agel 4 BAE £ At Mg AT
sof st
ZHPES G ddolE AT A AA 271 dlolHE o] §lo] AAzter mYUHY & F Q= Ve
< Agsor @t
dole]  [ZRES 94 vdlolE EAlelA dolEl Y the A7t 75 e AT 5 Qolok #rk
NS Zgge 47 vdolE EAzbelA vdolE ¥4 AR drs A7 ¥ Bd FH ATE 5 ojok
QFANE st
ZPES 47 ulolE] EA A MM 22 vlolElE dalo] flo] thkd FE =W (CSV, txt) O
8 5 glojok At
ZYEe peldeldl L9H3 Q= SAEY gas (CPU, AZFZL MEDD 5) d3¢ 2Uey & %
Q== Aok A,
gz [BREES BYEC ool WANNS W B& FAVL AAEA wAA AFE F glofok Ak
o ZPEL ZPE AR A5 AHEAE AT § 3lojok ok
LTMNE EAEe dolE ] g Al dolErt aAEAY AAA GRS Bagsor #l.
ZRES WAL Jadol= @ u, TRE Aol 248 A5 AFsob ok
ZRES WAL Jadel= @ u, 4 £991 Q= 1] T WAA Fopo} sk
ZPES WEHoR FR AL ©F A4 ¥4 A ZRE Hadoop v.2.4 ool A EAGlel €9
g dest 9ok
e |EREE 7IWo] H Hadoop? ¥ 84S /M & Q=S Linux #4014 £9 7HssoF gk
LT [Z9E Aaabs ZYE L Al 7]Ebo] B Hadoopdt E#AL 84 A Aol2 JavaZ AHEE 2L
7kt
EYPFS volH HE Fake] HasE flEA RESTiul B4& 183 a7 vt

AR, HlolE 24 AR, HlolH Al e A AR HdEnh R | AIAE QAR
2]

G, FYE Bl QTAFOR TAHY, tstel /| Table 3% Pk,
g ool el Aok 58 Edsh: Ve 2

rio
gl

M Akl ZAl 2 =T FE8 goole Al

0E



A[ZBAXILOT =X M11H 22, 2015. 12

= w0l Ay SAS
2T UHOIE A ZHE S0|AE
| HOIE Zal/AE M | GIOIE] &4 T3t A2t \AM | EEER TR Hv| s 28 Feas]
= = OJE] ==
[ momzzsaws Y| ogymes | FrEEsTE HOIE +F (9
| LAIZ HOIE BUED M | o144 B 2 T \A|V| | HW 2l By HV\ ETE1Th
STE O BAA/
B4 B2y
7 H0IE] &2 [P]
27T HHOIE A SHE M
| CIOIE] 4 (04 A1E§ 7| TG, 014 e} 9 HE HH HIOIE 24 A
L
[ oo me cwan pume, wom e el HOIE 4173 ]
* BUEzy/me)
| oo msss wan sz pexg 2 D I*-' 5 /A Be)
3 SaE 22 M]
| GIOIE] 3 (AT 4T Hne

3= e
@ FesE 2

e NAY @D
ABHOIEL (WSO AE)

[Figure 7] Conceptual functional architecture of pilot platform

334 7E &2l 7|5 ofF|HAH MA

oM E:H AR QANe vlE o R Ui
N Az v 3l AIAE FEelA
EFo] Fdof sk 7ss A §F 7] of
7845 EEs3ith £F | AAHe] T2 UlE
3} 7 7)ol didt A o 2o, Figure 7
- A EREY N 2 Vs o18A (Con—
ceptual functional architecture) & H<QIt}.

(&4 gelolg] A EREF AH]
< HolE 3 A W = ) o] M =N
B ArRtor whE= HHolHE AARte
= 73
« dloj8 A%/FE: 4 ol 3 A Ol”E’J AlA
A7) 4‘6}01 &% %*& A% %{}011
A7, HolE A2 gl L4el A A
A7gE dolE25E dest HolHE &
« dlojg] Az AARte® FRlE= HolHE
Ak dlole] Aol A7) o 52 Hlo
Bl B4 Aol AR/EA P 9= =S A
A, A/l Bt dold Fejz WA, ¢
olg]e] o T Holy H/FAg
 dlolE] £4: At HlolE Aol AgE o
Fo| A4 deoly Hgeziy dd 27] o]

SH

=

b}

|

_l

A

A 9% dole 24

Z9F Bl AW Z9F doly SRl
H AR/EE, Ael, B4, AdEe] o2 A
A )59 w48 A0 BUHPE, S 7]
5ol BAZE QA B4 90 wase, Qe
AEAR A TFsRER Aelsht 5
o] A& 0w BARl]l 98 F L% w1
(97 WHlolH AW E9F ZelolE]
clole) Z8/EE: AW E9E AW Ao
Aol Qi vlolE] Aoz nE sk Al

A9} 717k tiske] %3)ska CSV, XLS 34
i 72&

dlolg 7]& %
el A7 o
&, A, AL

2k Hdigt 5

B Al A

m.Z
>
()
=
o
i)
3u}
i
o
o
>,
o
pec)
ol
_)L
=z

BUEY
dlole 24 Az A3k A
ol £4 7158 §3) m2e 24
tite] A7tst

ol A R AW ZAE AEY dloly
A e Fal 4 dolEelA ol E)
e A 2700 ARgRlA 2

A
2

22 A ARl of2



Al ABIUX| 0| &

g 7Is/ds EUEY & AW =
sk 3l A, A, A, A,
Gl

A 2ael 7]

=AFE "131«1 HW ]
FARRE,

« X N
= = R . j=!
sk sl A, AR A, 24, AAEh
E9F B Ve Ad BEE AA/AHA)/78A

335 ME 7|5 2= it MY 2 2EH X
24 g7t

FH vldloly] Zlszo] wEA] shEA, vl
B ZE] A4 Xl 3hs (Hadoop) ¥ 8
7HAAA HlElelE o] 3, A/ FE, A, 4,
ztgl, Z9EF B Ve oo Ak 7l )R
sty ®o] wEAl JdE Qlrk ol d REE
53] k5 | FAIAE (Ecosystem) &2 HlHo|E] o

Al2E 0 2 XA Figure 82 Truck(2014) 9]
Td|o]g] o7 AAES %A% Big Data Landscape

e}

—

flo

>,

=

) ]-iJ

[Figure 8] Big Data Landscape v3.0

9SX Hi1A

2¥. 2015. 12

3.0015, 1ReIA] i el o, ke Ale )
3 REER TAES o &= Q)

7% oF|EIAE Ea /R ow AAE AW
ZPES BojF o7 T Y=
939 F 715 AN BeH BES 4
TEAY, 7182 BE FolA Aduste Zolrh
Hdole ZE2 2 op|gA AAY <

=
e 7% olEA 67) 28 7l5E 7 )%
o
=
1

off =

7E o

_—}

3|

I

3.35.1 Hlol8 4 75 74
9] A8A F7

AlolE) 53] 71558 A fleke wEe hakelA,
= AFelMe T8 7 EER g 4 sle
Apache Flume(2015), Facebook Scribe (2015),
Apache Chuckwa(2015), Apache Sqoop(2015),
FluentD(2015) 9] 571 7|5 EES theto g A%
siglom, ol5e takow A84¢ Axasd

dolel 4 7ls= fgt Vs &

¢}
M AEES PFOR MY, fe, Al
Ea
_]

BE Fal FRAA FWelA 5709 £4 BE
et 5 Apache Flume, Apache Sqoop, FluentD
7} AR AL} Figure 9= dloly 3 7|5 B

o 84 7t A A walt

3.3.5.2 Hol8 AR/FE 7&
259 H84 ¥7}
T Hdoly Ad/FEs Adshs ZEo]

=2A /g K& Folm, dA MongoDB(2015),

TEE A% 7T

¢

rio
gl

HEf ZAl R =7 ZEE H

= =

4] 0| Ef Al

0E



A[ZBAXILOT =X M11H 22, 2015. 12

A= Apache Flume | Facebook Scribe Apache Chukwa Apache Sqoop FluentD
LA Apache Facebook Apache Apache Treasure Data, Inc.
HAO|E http/flume.apache.org/ r'ttps;'f'fgiﬁi?viffcwg:cﬁmk http//chukwa.apache.org/ httpy/sqoop.apache.org/ http/fwww fluentd.org/
T 152 22 06 Sqoopl 145 (20148.12) 0125
(GO E ) (2014.11.18) (2010) (2014.11.22) SqocpZ 1995 (2015.2.24) (2015.29)
A Q% 37t7E
sAzha 20,0007)/5ec 20,00074/5ec 20,0007H/5ec 20,0007H/5ec 20,0007}/5ec
= < GioE A& X GIoIE A& A GOy A& A& GioE A& X GIOIE A& A
] CiEst Ho|H 73 = H Cigst Ho|H 73 =& Ciyst Hojy 73 21 CiEst HOo|H 73 = H Cigat Go|H 73 =3
=S 2 =5 =5 2 2
Hadoop v2.4 L] g L=} L] L]
= HEEs EUE A2B S8 T TAHYM Bt
@ v - " »
o HE He| 2E EUE A2B E= T DAHNM Bt
e : .
= =X ESE EUZ A2 22 T THYAM B
MIE 2E EEF0/EE XL BH &
Apgad HE HE 2E HE 2=
XS (FE,
grey, ni‘—g) =8, 5 giey e 5 5
=T
e b guly] Java C==+, Python Java Java C++, Ruby
AE X 9 lava Python Java lava Ruby
ke o =g HE o =5
(&2, 28 =3 == (ERHE £5) == (EZ 7HE |=7 ghHo|=)
ora= h h h h h
(/e =ar H|E, 2% Apache License 20 Apache License 20 Apache License 20 Apache License 20 Apache License 20
S am = AA Z7/M] (22 E'E +=F7ts, || (RE2S 28 7S, | (RELS 28 s || (2224 28 +F7s | (2E2S E'E +=37ts.
+HE L2 HZH) +HE L2 HIZH) SHE L2 HE) +HE L2 HZH) +Y= L2 HIZH)
3

[Figure 9] Applicability review of data collection module candidates

Cassandra(2015) & 4 7 oldel 2ael 7H: A 7ke, spolilre] Vs we s doly A
stk ofeldk vkt tioly AY/FE a2 4] B/FE Vee A% Vs BEY A8A BE
ue 543 Ve= l%s}i A7 wEell, AR =& Yolglnh 484 F7HE F&l TR Sl 4
REol arehs Vee WEAAE F deA 48 Y 1A AR/FE e U T Cassandraﬂ
e AES 27t 3ok HBase7} A=A HiolE] AY/FE 75 2E

A8 ke 2dAE S B 194 o] 2= 4849 37 A3 01]/‘1% Aol Al
oAM= A AN oldel NE EEe A8 ke ke R AR FrbHeR, shy 7Nk Hyo]
AT ARRE s Fol] Skl AdEde £ H SUECIME te Ao 24 A% 8 Ae

gatiom, 2aA s 1TaAlA HAdE B = A gdh= 3 A2l Hadoop Distributed File

tete] A849S AESIILE FAH oz, 197 System(HDFS) & 7]# 02 o]g3a}7] wlgel, ©

A= A AA dlolEro] A8 HHC] Qok} 9] o8] A/FE Vs EEel E3HSI

£ A|¥3t 9+ DB Ranking(2015) A&E #11

stof, H 193 49 =918 wAskL Sl BE 3.3.5.3 HolE] A 7|5 7dE At 715 BE

& A7dskel o, o]& &3, MongoDB, Cassandra, o ALA H7t

Redis(2015), Apache HBase(2015) 2] 47 5% dlol8 Al 7s EEl A5, e Ve EEY

o] A=t} Table 4= 12 ~42)d 34L& B v 9y 4 28N HrkE s ¢, Uit

Itk AENES oz oA w5d 5= Qe
OFo%, 2ol Aevtes ez 4 oieks AAgsiaitt ZJWOE, A AdolE o

ARV, A7, AEA, 33, AR, AEA, ARG A EPEL kAT s3dS SlEl

24 A AR 02



Al =B A XL 04

SSX M11H

2¥. 2015. 12

<Table 4> Screening process of major data storefretrieval modules

Rank Score
Apr 2015 | Apr 2014 DEMS Database Model (Apr 2015)
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6 6 DB2 Relational DBMS 197.65
7 7 Microsoft Access Relational DBMS 142.19
8 9 Cassandra Wide column store 104.89
9 8 SQLite Relational DBMS 102.30
10 13 Redis Key—value store 94.55
11 10 SAP Adaptive Server Relational DBMS 86.69
12 11 Solr Search engine 82.00
13 12 Teradata Relational DBMS 70.26
14 19 Elasticsearch Search engine 64.66
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