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ABSTRACT

According to the three amended Laws of the Data Economy and the Data Industry Act of Korea,
systems for pseudonymous data integration and Data Safe Zones have been operated separately by
selected agencies, eventually causing a burden of use in SMEs, startups, and general users because
of complicated and ineffective procedures. An over-stringent pseudonymization policy to prevent data
breaches has also compromised data quality. Such trials should be improved to ensure the convenience
of use and data quality. This paper proposes a prototype system of the Integrated Data Safe Zone
based on redesigned and optimized pseudonymization workflows. Conventional workflows of

Received 18 April 2024 pseudonymization were redesigned by applying the amended guidelines and selectively revising existing
Revised 3 May 2024 guidelines for business process redesign. The proposed prototype has been shown quantitatively to
Accepted 8 May 2024 outperform the conventional one: 6-fold increase in time efficiency, 1.28-fold in cost reduction, and

© 2024, The Korean Socicty of 1.3-fold improvement in data quality.
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<Fig. 1> The concept of redesigned IDSZ (Left : Legacy System, Right : Redesigned IDSZ7)
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<Fig. 2> Proposed Architecture of IDSZ (Lee and Yoo, 2023)
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<Table 1> Redesign Guideline (Reijers and Mansar, 2005; Mansar and Reijers, 2007)

Best Pracfice Guideline BPCode
Control Relocation |- Move confrols towards the customer C1l
Contact Reduction |- Reduce the number of contacts with customers and third parties c2

. - Consider integration with a business process of a customer or a
Integration . C2
supplier
Task Eliminafion - Eliminate unnecessary tasks from a business process B2

» - Combine small tasks info composite tasks and divide large tasks into
Task Composition Bb
workable smaller tasks

Resequencing - Move tasks to more appropriate places B6
Case assignment - Let workers perform as many steps as possible for single orders 0l
Numerical - Minirnize the number of departments, groups and persons involved in o0
Involvement a business process

. - Instead of requesting information from an external source,
Buffering . . 12
buffer it by subscribing to updates

Task Automation |- Consider automafing tasks T1

- Try to elevate physical constraints in a business process by applying
new technology

e

Integral Technology

Interfacing - Consider a standardized interface with customers and partners E3

W7t RdE Ao AgA k] A 9 wjxe] FA| Fukel] o] ghEo] QIR HlzY 2 A)
dof @ AR}olY F1 B9lo thek A¥ oz S8 wtiHaffey and Duffy, 2001). A %=74
HHH-2 BSC(Balanced Scorecard)S T2 o= 2 Ao A A& 2 4 59 AH=
A 2da vzys Z2A~ e dA, A AASH 2o HIwWHol Ath(Van Den Ingh et al,
2020). Jansen-Vaullers et al.(2008) HIRUZ2 Z2A A AAA 7} Aso| uXE AJ3FS JHF3les o FHS

T, 35S ARDS BAste] HlzaY2x Z2A~ A %

5
A& B7Ht A A, A S48 EY, AdEA a9l o
2 e

Fleibily =4 292l Brand & Van der Kolk®] Devil’s Quadrangle(Reijers and Mansar,

219 muo. 5 .o 3> Devil’
<Fig. 3> Devil QuadrangleMansar 200921 47HA ZHl RS AT <Fig. 3> Devil's Quadrangle®] oA °]
and Reijers, 2007) . o & E01, HI2Y 2 Z2AM| 27} F 5= A7KTime)S £017] 13IAM =
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Z2A| 2 3 Hl-8(Cos) ] TP} R, Z2A 20 F-(Quality) & B HleiM = 9] Ae] 5 ==

Al 229 77 (Flexibility) ©] 74~ & o= ATk o) “Bl2U 2 Z2A| 2 AL Tho|=giele A &ahs s olAM
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AR AGA2eI} HolE T SYA2HY Asls YAZZLE BH3TE EA, AsIsS] B4 AdsS
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<Fig. 4> Procedure of redesign and evaluation of IDSZ Prototype
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= Aol B350l 7232 i 2] DFD(Data Flow Diagram) S ©]-&3to] tf-g-3} 2+
£ T35 THNam, 2009).

1) As-Is Context Diagram

Context Diagram< #243t14} 3t Al2®l 5283t GaFs 5 97 MA ol /MA|I9 Al 2=H
ol FaRte A4 A57F FAJAA ApHog BAstr] 93 ZAAdste tholol o)t

<Fig. 5>+ 71& N2"HE A, 2471828, 788 1 AgA 28 gl vlo|ERM] 79 &G A 2250l
Al AR 7R A E e AR R o2 RE 453 7]E gdita, 7k A E B8 7 AR,
A3 @ AFN A EE APske A S sl RoEoh 7 AGHET7 & AR 2
A EE TR, A7 B H 2R E éﬂﬂoﬂﬁlﬂi% 4%\— o 71EARE Addth. 2FH 7t
BARE PR A AN B AdEY HEE v F AREA Al §HEF T Context Diagram<
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v v
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<Fig. 5> The context diagram of Legacy systems

2) As-Is Level 1 Diagram

Level 1 Diagram- Context Diagram®] As-Is A]2~819] ZZA| A2 3} B Al R34 02 B slo] ©23}3) tho|o]
IO 2 <Fig. 6>9 FZ T2 As-Is ZZAH| 29 Level 1 Diagram©]™, D1(De-Identification), C1(Pseudonym Data
Combination Processing), S1(Data Safety Zone Analysis) ZZA = Y8 H dlo|HE A & 78 Fe|r|Ho]
Ed oz EgH 747 "ol AAFdo| 293ty 83 7|E A 2HY &9 FU ZEAMAE 5255
tholo] 1 ojt},

A THHARE A 2 7HE, A 2 E4E 98 D1 ZEA|AFE o] &8l JIEARE AAdsta, A
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<Fig. 6> Redesigned Personalized secure data store of IDSZ

3) As-Is Level 2 Diagram
Level 2 Diagram- Level 1 Diagram®] XZA (K1, D1, Cl, SDE st Z2A| 22 3 @A 1§ B3t
71E NzHle BYE] Al AHgste tholoj gl o g AAIRE AL ofgeh 2o

m ZE7| e Z2AMAK)
A1 TEASE FEHINPAKL 1) f]; Y(K12), AR QAR RAHKLZ), BEBRAEKL)
ZE Az et gAY A2 78 dY8ste] AARY F UES K12, K13, Kl4 ZEA2E 24

3L, K1.1 ZZA 2Z Level 1 Diagram2] 7}E“‘7bi A ZEA2(C)Y shte] 7153) o & AEASAH.

Gllideline BPCOdC(BZ) Elirnjnate KI.Z, K13’ K14 ....................................................................... (2)
> ¥ BE : Secure Data Core Module
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Guidelme BPCOde(Cl) Kll &= Cl ............................................................................................... (3)
> ¥¥ =E : Pseudonymization and Combination sub-module

Guldehne BPCOde(CZ) : USCI'S dn-ecﬂy access to Cl ....................................................................... (4)
> #¥ EE : User Interface Module, Pseudonymization and Combination sub-module

B VX2 TZANA(D1)

VA Z2A 2 AFEATE 71 A2l S 913 Hash Algorithm 5 7FE A8 ¢33 SaelE3 o)9 B
oF 23S Qe AFREE Salt 7S AT Her|Bo R RE dFutr] 93 ¢kssl 7] AA DL, 7HHAE
(D12) 2 71EAR AED1.3) ZEA 22 AEHET, A e 22429 AMA Al D11 D12+ 3e]
71502 E3(5)se FA5 2, 53 D113} D12Z Level 1 Diagram®] 7FE AR AFZ 24 2CDHY 7%
o2 Fe)ste] AAE A HIske] AHEEER Alo] AIE AxFee] TASINTE olo wet BEe
s | D1.39] 715 AHAI(7)3HA T

Guideline BPCode(B2) : DI1.1 + D12 wreeresresressessessesssssssstistsstsssististis ittt 5)
> #¥ EE : Pseudonymization sub-module, Crypto Key Generation sub-module

Guideline BPCode(C1) : (D1.1, D1.2) € C1 wereseeesseesssessmssssmssissisis it s ©)
> ¥¥ ZE : Pseudonymization and Combination sub-module

Guideline BPCOdC(BS) . Ehlnlnate Dl 3 ........................................................................................... (7)
> #¥ %FE : Data Pipeline sub-module

W JIEEE ZE(C) L 0[BT BN Z2NA(SY)
<Fig 7> AR AR dolERbATY B maAzolN A4S TS A4S ATAE)T, 7
BAR AR HolEAATY ZEALE FROIAT olo] wet 4 FAES AeAB0)3T, ZEA

29 A Has deshsiith ol C149 S149 AAE AssH1Dsta, QlEFH o] ~5 5’311 /‘Ji dF

(128t sttt mebA CL1} SL19| AFZ3tel] me} ARgAke] HEH S shi13)R 2 & =5 AL
AR
Guideline BPCode(BS) : (S1.1 U CLI), (S12 U C1.2), (S13 U CL3), eemmsssmssssssnnnenss ®)

(S1.5 U C15), (S1.6 U ClL.6)
- ¥ EF : User Interface Module, De-Identification Module, Anaytics Module, Provisioning Module

Guldehne BPCOde(C3) : (DSZ U PDC) (e IDSZ ........................................................................... (9)
> #¥ EF : User Interface Module, De-Identification Module, Anaytics Module, Provisioning Module

Guideline BPCode(B6) : S1.1 — S1.2 — S1.3 — Cl1.4 — S1.4 — S1.5 —> SL.6 rreeveeveereereeeenes (10
> #¥ EF : User Interface Module, De-Identification Module, Anaytics Module, Provisioning Module

Guideline BPCode(T1) : Pseudonymous Data automatically moves from C1.4 to S1.4 -oreeeeeeeeeeees (1
> ¥¥ 2E : Secure Data Core Module, Security Module
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Guideline BPCode(E3) : Cl.4 interfaces With S1.4 «weeesrerrreerrrrrmemem (12)
> ¥¥ 2E : Secure Data Core Module, Security Module

Guideline BPCOde(Cz) - Users directly ACCESS tO S1.1 rrerererrrrrrrrreeeneniiiiiii (13)
> #¥ EE : User Interface Module

AS-IS Process

Pseudonymous data combination

C1.1 €12 )\ €13 ) [ C14 ) €15 ) C1.6
— 5| Opening PDCP Application Adequacy Pseudonymous|
P Systgem For Review Da‘ga F';eglvei:wse — Release
Sign-In Combination For Combination
\_ Yy \_Combination / \_ Yy, \_ J

I HE ! [ 8§12 N\ 513 N\ 514 ™\ (515 N\ [ 516 N\

i - Adequacy
Opening DSZ Application X Pseudonymous o .
> System F‘F‘Fm Review Data le -~ Release
h For Analysi Review
Sign-In DSZ nalysis
\ J \_DSZUSE \. J/ \ J

Data safety zone operation

TO-BE Process

Pseudonymous
Data
Combination

S1.1 [ S1.2 N (513 N (515 N  S16
. s Adequacy
» | Opening DSZ Application > Review 4 Release > Release
System For For - Review
Sign-In DSZ
\ J DSZ USE Pseudonymous| S AN

Data
Analysis

Integrated Data safety zone process

<Fig. 7> Redesigned IDSZ from legacy systems Analysis

2. Workflow Optimization

<Fig. 8> AAA 2t 9 A pol=ele we} 7|& A 2" aZZ2 -5 HAslaeto] 3709 &7
AN E] E](Users, Reviewers, system Admins)9} 97]9] YA Z 292 A4 AI3 IDSZ ZZEEFY 2] Level 0 Diagram
olty. AMAE YAEFEFE theH 2ol AFdTh 1) AHdAE =EldoE TYH 9Y HAEHE Bl
IDSZ UI E&of H<&ste] 3| 47EQ)E 3tk 2) 3led7iqlo] | AR8Ale 5 B H2AdS 93 HE ES
< o} IDSZ Ala'lel &3 3) $UE AR IDSZO A AlFste 7HEA el ABALES o] 838k
71 A g FYsta, ojw) AdHE 7hEAFRE IDSZE AMQls b A4 9 dojEHo] AR AR o] )
4) o]F AMAE IDSZE AR AAH S Tl dlolE e Wy, 71 As 2 BASAE S A, o] HEE
AAARR A4 D HolEMo]22 AAHT 5) A28 AYAE AHEAe] AAFAREE Ik, st
QAL Tt AR A AR} AAAHRE AALAAA A Fste] AL HEe) i glol, 7
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<Fig. 8> Level 0 diagram for redesigned IDSZ

3. IDSZ Prototype Implementation

Lee and Yoo(2023)7} ANAI%F 7id A} QAR AIZ2$-E 7itog ZREERY Fo A4 7%
< A3t 5719 BE, 11719 7153 3719 Al tlolEuo] A2 A st FH3FA T <Table 2>+ 7t
o 25 9 753 dolEuo]A 7o) W88 3% CRUD Matrix©] o,

Nl
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<Table 2> The main function of IDSZ prototype
Function Membership Application Results
Single Sign On CRUD
Application R CRUD
UI portal Adequacy Review R RUD RUD
Release Review R RUD RUD
Release R RUD R
Key Creation R CRD
De-Identification
Pseudonymization R CRUD
Pseudonymous Data Combination R CRUD
) Resource Provision R CRUD
Data analysis -
Support Analysis Tools R R CRUD
Data Pipeline R R R
Data Core
Data Management R R R
27t mE B )wol e A9e et 2ok
B IDSZ UI Portal: B33 AHEA7F A8, 7Pk Au| 29} Hlo|E & 22 38te] BEAMT 4= 9l Q=
2 AT VL BASD, ol VMR s A2, 7Y AR Blole T B AzHe AL
A, A, BB S0 48R AEAOlL0 AAEELE AT, ol AN ALHE Bas AT

A=
=

317] 913k Alo] IEH o]
Sign On)<] Token &efol ot djAjoltt,

AlST <Fig 9> THHOIHIA TS ZREE}

IR
ik bt oBty  wdwnd  raww

QP

BN
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gt wlolEl o] 44 (Attribute) % okl
o], A =29 E3 2Ado] 715
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g71¥eo] 22 282} olu] T Hash

rQE ri
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xlz}j /\ltﬁo]
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s FAAE, dlolH 244, Hole dwkal, Holy vkx7 A2l 5 <Fig 10>3 o] Hl4Es} 75 £

.

oo

B Pseudonymous Data Combination Module: & ©]74%] AF&-A7} De-Identification Moduleo Al A§/3 ¥ 7}
ARE FHHlolEE BHEY] 98l 71E AR AFS AAHskE A4S, ARE Agste Alzd #EAE 7
Aol AgI|E 7|9 O.Z Inner Join, Outer Join 52| 7]%5& o] &3] 714 HRE Ajsl= ZE°| <Fig. 11>
3} Zo] AlFHTh

(=]
JIBM2 X Itz sty
oo ciuEc ’ 2 2 oo oiaze 2 2 2
A MyPage vzl‘H XE,I oy de ey e Q =5

2 M98 S 12 IUE TATAL

EEEE ] 1 2 3 4 s 6 7 2,
data2 19 763% 026
abst_row_num, Int64 0 12 3 4 5 6

datal 12 198 6162

0404test01_result 195 159

<Fig. 10> De-ldentification page <Fig. 11> Combination page

B Data Analysis Module: UI Portal | A AH8-A17} S H o] EQMI T A 2281 ] ALE-& 41A dh= 7%, AHS
274 847 HolH AT o] B4 d=zelrHddl2asE, vird, WA A AL 5)E <Fig 1
- 7)Hto. g2 AAdste] A Fskal, Pseudonymous Data Combination &0l 4 A% & 7FEA R} AHE2L

b urle pgeelE S B4 A% Ry BN =78 A Z2HAY 5 T3,

{command index="11" name="Start ¥M" aswnc="false">

{request>

{element order="0" name="vm_name" type="string" size="32" key="1"/>
{element order="1" name="config _path" type="string" size="128" />
{request>

{response>

<element order="0" name="wn_name" type="string" size="32" />
{element order="1" name="state" type="integer" size="1" />
{element order="2" name="status" twpe="integer" size="1" />
{element order="3" name="message" type="varchar" />

<element order="4" name="wn_d" type="integer" size="2" />
{/response>

{fcommand>

<Fig. 12> Virtual Desktop and Analysis Infra (Left: VDI Provisioning page, Right: VDI Start-up XML script)

W Data Core Module: Zt7+9] A H. A|2~®loA 48, 2] P S5 dole7t 571 € HlE7] W, A
Az g XA E] WA o2 wEtEd, o] & #edte tlolH o] el AAE R o] HE3tEE HolH
g A A 2 FH#E st vlolH #Er]sSs I <Fig. 13> WERH o] HolE] Fo]x
2kel g EE& A3 JSON(JavaScript Object Notation) 33} tlo|Ele] 2] 7]%9] oA ZTo|t}
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Alter column type Alter Values

Node1
sv.CSVSource™ — Source

:"TR222360050001"}, ‘
Node2
— Java Procesosr

,‘ Add Column

Node3
— Script Processor

A 4

Node4
rame .dataflow.pipes.PrintDataProcessor™ — Java Processor

"kr.co.bizframe.dataflow.pipes.schema.SchemaChecker"

olomn(16 O5THCY)
)-spey()

<Fig. 13> Code of Data pipeline (Left: Flow Definition JSON, Right: Data pipeline sample code)

4. Prototype Performance Evaluation Indicator

B AT A AN EE A5H7HAEE Cho et al.2017)0] AA T 294 AASAHARD S F8319 H5 B}
ARZE =&Y 1942 Reijers and Mansar(2005)7}F A A2 2971 2] Best Practice A2 A 7o) =2kl 7
2 (Heuristic) 3! ¥Holl whe} 712 A 2"lo] 9 AFE-F 48t Ao tiydste] 4 5B/ % =&
$1%F 12712 ++4€ A E(BPIs: Best Practice Implementation Indicator) S 2|83} th 2084 2 28 & BPIs9} &
+© 5% 7}A| 3 (PPIs: Process Performance Indicator)2 733t} ol 43538 7}X| 3= Devil’s Quadrangle
2 99] Time, Cost, Quality, Flexibility2] 4712 FaF 82lol 1E33te] IDSZ L2 EENL ] F5S HIlsHAH:
B Ao M AR ZZEEFY] Q] PPIs$} BPIsS] 2.9F2 <Table 3>3} on, A4 A¢ IDSZ Z2 EEFQ] 9
s 7e] tigh Best Practicete] HIWE 913l Reijers and Mansar(2005)° &J3 AAE MEHQA AT
(Positive(+), Negative(-), Neutral(0)) = &7 A| 33}
A ol 7P A (Heuristic) HH-S F83H, olH3 HIWHELS Asol I9FS <
ﬁ@@ ¥4 HolHE Frs77F wfg- ofHoh B AFAE A SH o Ad A4S g -
T 2 ?_] AEH7IARE ALA A = 3]'1 “EEF/]’O]"H fﬂﬂ s HIt

T AEF It BB AR TF 1o AlXH(Time) B H-&(Cost)] =}
Zl@A oy, A2l TEA X~ B YAFEFY FHE st AL oy, AAE Bt
= AT}(Jansen-Vullers et al., 2008).
B Ao A= F(Quality) 2ol thall IDSZ7F W17s dlojEE Y=y, o njaEs 5& 53 7}
PR TO2 JhEdte M JhE A BAFoZ dAlShE HAEs) £ U AR FFo] YR
XS AEdrhe Holl AAjtete], HF 7HEE 7FEAET} HolH Y A& drhv FARIAE S8E
e e AEZ HolE FAM(Data Similarity) < F22 B/ EE AT ol HIolEHE AYUAA
71 A FoEA BT FAMS oA shAY Al dEdttd 7 AEE dHolEe OA £
Hgle HolER, AHEAE B4 9 280 onE doiw A dt mebA, HolH e 84S E 1{—
o] IDSZ ZZEE] ] glo] /M Fa3 F2 AU A5oE EuW, F47|Y, 2HEY T Bk 3
THIZ7E o5& AR RIS HlolHE QbdatAl A8 2 7, B4 F Z835h7] 98l IDSZE ©] &%

of W pe g0

[o L PRUBI
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<Table 3> Overview of BPIs and PPls

PPIs
Best Practice BPCode BPIs i i
(Eg?% (E}flsé) %"lfllg Flexibility
Control Relocation Cl + Compare Before/After Process (BPI1) 0 - + 0
Contact Reduction C2 + Compare Before/After Process (BPI1) + - + 0
Integration C2 + Compare Before/After Process (BPI1) + + 0 -
Task Elimination B2 + Compare Before/After Activities (BPI2) + + - 0
Task Composition B5 + Compare Before/After Activities (BPI2) + + 0 -
Resequencing B6 + Compare Before/After Process (BPI1) + + 0 0
Case assignment 0O1 + Compare Before/After Resources (BPI3) 0 0 + -
Numerical Involvement 02 + Compare Before/After Resources (BPI3) + - 0 -
Buffering 2 + Compare Before/After Process (BPI1) + - 0 0
Task Automation T1 + Compare Before/After Resources (BPI3) + - + -
Integral Technology T2 + Compare Before/After Process (BPI1) + - 0 0
Interfacing E3 + Compare Before/After Process (BPI1) + 0 + -
24, Holf Agedel AFEE YW, HolH ARNFr] A AAddAM +4 5 A E 7hsA Foe=A

o] %L*tl AFEE ¥ZE T JYTHChoi, 2020).

E3h A (Flexibility) A3Ew Al W7oy wistol] duphut w27 ¥kg =& H3steA SHE
T e ARE, /M AR 5 0438 dolHe W] A B HstA Adste IDSZ A" WA
o] Aol Aok ook sk EAS Bk, 71E A 2HlF IDSZY 948 Axe Y3 o ® uAst
o H7LE AY3IATE <Table 4>+ E&H HF A SHIIA Fo|th

<Table 4> Performance Evaluation Indicators

Dimension PPI Definition
Time * Lead Time * Compare Before/After Overall Processing Time (BPI1)
«TCO (Fixed costs) » Compare Before/After Total Cost Ownership (BPI3)
Cost * Execution Cost of Activities(Variable costs) = Z(Asset + Management + Suppor)
» Compare Before/After # of Activities (BPI2)
Quality * Data Similarity * Compare Before/After Data Similarity
e Considering the sensitivity of the data handled by the Legacy systems and IDSZ prototype, this indicator has been
Flexibility . L. .
designated as a fixed metric in the evaluation

AZE A9 4

A E A A9 Lead Time(AH&A7F AHE 2404 7H A, 714 B

A Aele 24

Lead TimeS

2FZ3}9 Th(Jansen-Vullers et al., 2008).

V. IDSZ =2 &€} 37}

=3k

35 7tE S8l 712 7HE AR AL B A 71#o] 2022

RE 2023 37kA] W& 7
2%, 4 92 FF A9E s
AZH3} dlolEletA T &97]#Ql B 71| 20231 X33 HoJE T o]& HF
IDSZs ZZEEF e AAA Al

=&Y HIZES
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4l B @67 — 307N FES et g vtk 7€ e 2 Ad A2E9 Lead
Time2 37 158Y¢] 285 on, tlolEbdFY SFA2E A9 H 10¥ L2853 o nbs|
IDSZ®] Lead Time> %+ 28YE 7]& Al2®l ] H4 6vle] AZF &5 E3(+HE SAT F AUTh

HEBHoe] 4=+ ZdEZE TVO(Total Value of Opportunity), TEI(Total Economic Impact),
TCO(Total Cost of Ownership) 5°] UTh TVO B2 A4, BFHOE 439 ZH o] 7lssit HAHo] &
ek, ofHthe ©ilo] Slth TEI R Fdzoln, H] FAZolg} HE S ARE AgstA] &tk
TCOE A Fixele] AAVL tha offthe G0l o S0 41, B3 A3} Fof Apo] #4o] 1
galths HollA o]Fo] AUtkJung and Ra, 2008). TCO RH-& A ~Ele] Strgo], AZEY o] 739 A4k
H|-&(Asset), &5 SYolu} AA dzdvlo] w2 #2]H|-&(Management) 2t FUT, WEY T, FEES 59
2] 1] -&(Assist) . 2 U-ETHJung and Ra, 2010). ¥ Aol A& TCO EE-& o] &3le] B|& 2192 A%5S ¥
7¥atgom, 71& A28 tiH] IDSZe &7} 1284 Bl& A7 &Eak+)7} UEbstth

FA A9 AeBrhe MUA RS 7Y AEo A4 7E o R Qs KISAYA 71 Ael 9 A%S
A8l wSLoE AFste Pt MAREI ZEEYE HolE S o] &3t Choi2020)7F A QHgt 7FE A
g AP A zZHdda sl JHEAE e FEstant 4 93U A, V€ Al2" 34
(Before)oll Al 744 A& A} IDSZ«] AT A (Aften oA 71 HEd AFe] ol A (Data
similarity)©] 1.38) &3(+HE 2E &AT + AUk

Quality
1.3
Time Cost
6.0 1.28
1.0
Shadow : As-Is(Conventional)
Line : To-Be(Proposed)
Flexibility

<Fig. 14> Performance of redesigned IDSZ
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ololl Lee and Yoo(2023)7} A A& FElolERMITH Al2E @74, Jid 23 9 oEAE
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S5 AR &, ZEEENS T3 A5 HUIEAT A%t A, AR SHAE 6vl, HE S

Aol e 1284, F2 SHAAE 13919 ool FFHE AL FAstith
& A7olAM IDSZ ZREES T T Aee ASHUAN, AT H& ojMe AN =

AFh AA, DSz T2 EERIS] AF0] Qo] WA FolElS Aesks A2 SO AR ol
S Azd BN ZEENS AFSATHs WAV Aok AA ARE A R FAN s
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