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Abstract Due to science and technology evolutions, modern systems are becoming larger and more complex. In
developing complex systems, Model-Based Systems Engineering (MBSE), which is approach to reduce
complexity, is being introduced and applied to various system domains. However, because of the modeling being
made through a variety of languages, there is a problem with communication within the stakeholders and a lack
of consistency in the models. In this paper, by investigating the rule explaining the transformation of one of the
only traditional diagrams, DFD, to SysML and reusing the formerly built models, we attempt to implement by
SysML. Analyzing each diagram’s Metamodel and validating the connection of each component through bipartite
graph especially suggest an effective transformation rule. Also, by applying to naval-combat system, we confirm
efficiency of this study. Establishing the results of this study as basis for conducting further study, we will be
able to transform other previous models gained from formerly built system to SysML. In this way, the
stakeholder’s communication can be improved and we anticipate that the application of SysML will be beneficial
to the much efficient MBSE.

Key Words : DFD(Data Flow Diagram), MBSE(Model-Based Systems Engineering), Systems Engineering,
SysML(Systems Modeling Language), Transformation

1. M 2 3 T72] ol wlaf i), BxpslEE 24l ol
3 Be AL A gl BElEE AAE
Ao BE AAdL 7lr|4o] 43t Aoz o AU o] (MBSE, Model-Based Systems Engineering)2]

*Corresponding Author : Seok-In Yoon(Ajou Univ.)
Tel: +82-10-8921-8765 email: seokin25@naver.com
Received October 4, 2013 Revised (1st October 11, 2013, 2nd October 25, 2013) Accepted November 7, 2013

5827



S| o sl ] A14E A11S, 2013

Z-go| B}l £3], MBSE= MBSE E=15 0]873]
of z} 7 ©A| 9] ArEES tlolEHlo| ARt o 24, b
olglof] theh AL wolal AAoAFE ARt © A
2| gAof o]27] 7HA] Uy B FAGS FE
oH1]

A7iAe] el BEKoR A clololT

© 2 U EE= DFD, FFBD, IDEF 59| tjo]oja@o]
ARSI BHAIRL, AR El Tholol1@Ee] B2}
Eloj9lA] 9rokT, B Hoke] ARl olote] SAAE
o= A7} il oo INCOSE(International Councﬂ
On System Engineering) 2} OMG(Object Management
Group)©]|4]+= SysML(System Modeling Language) T
o] #23} | 2 ¢1o}E MBSE ZEA|20] 2go]
27 Shick SysMLE 2 7]uke] M-S 2k UML

Flko g 3 melelolol2 A, AlAEA|Loje} 42
EQALo] W 2 HoF Lol Wstet W olsfer
ARE 7he] elrkeBol Ego] i)

A7 e ALESE] AFES jRio] WE
% tlolo] 102 714¥I9LT, 7t MBSE EF04] X/
sk tolol 1l ket Aolzh EAIC

olo] Z} MBSE =] EE ¢101¢Ql SysML #|-g-o] &
ol we) 2eo] YA Sl % SysMLE o83t
A9l MBSEQ] 285 fJiA tholoj1se] el
we] o A7t Bast.

# =Rl AR Tax BAL F

A28 ol 8] 2 AAE 7Ho| HlolE 358
= tjoloja#l H|o|E] &5 (DFD, Data Flow Diagram)
£ SysML tholol o Halshs WAS Agkgtow
H 71E8] gloleHo]A3} © mEo] AAREAdS =olal
SysMLS 53 MBSEE Rt} aifxog & = Q&
2.

B =fo] J1go :]._J_} 21t A2oA= IR B3F
T "L AL, 28 e T AddE, 3%

oML tholoj1gle nmate] MEEA e 2AE Bl
Sk, 47l A ‘ﬁ?}‘ﬂi—‘.% o]-gsto] FHATAA
T AAl Agsl Hpar, sl A7 23S 4
2 3 goF sl

>wﬂ
e
+
5

2. BH 917

Fanchao Meng & 719] =%ofx] DFDE Zmode2}
flowS TE3le] 1.1 wWIS HPHoz UML2.09]

Activity Diagram© 2 H35}= HHoj| "Htﬂ' AE sk
o w3 ol mojAlsge] 585

AW Activity Diagram2 A]71e] 352 EHs|l=0]
WA DED A7Md 550 447} Weksh] Eato]
E7Fs8tL, olF 384 Alagle] H-83 Al Activity

Diagram ©.20] Wk gol A etel 7t AEA 44
i mESo] 9y] ujie] o WMake k2d oRE ¥
4 9lth 24 mrh e wakiel dig A7)
3 a5},

2.1 DFD (Data Flow Diagram)
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[Table 1] DFD element and symbol

element symbol
Data Process O
Process —
Control Process \J
Data Store :
Store e
Control Store e
External Entity
Data Flow r.
Flow e
Control Flow

2.2 SysML (System Modeling Language)
SysMLE 3lE=gjo], AXE ], A1, 29, Hx}, A
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[Fig. 1] Relationship between SysML and UML
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[Fig. 2] SysML Diagrams

2.2.1 UCD (Use Case Diagram)
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[Table 2] UCD element and symbol

element symbol
Actor %
Use Case L
Association \
Include ’ J!fll
Relationship =
Extend \
System Boundary l:l

2.2.2 BDD (Block Definition Diagram)

BDDE SysMLe] FLzrfolol el Fo] shima, 7h
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“Interface”,
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[Table 3] BDD element and symbol

element symbol
Block E |
Relationship —
Interface =02-
Standard
Port

Flow E

Item flow +
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[Fig. 3] DFD meta model
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[Fig. 4] UCD meta model
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[Table 4] comparison of diagram element

BBD DFD UCD
Block Process Use Case
Block External Entity Actor
Block Store Use Case
Relationship Flow Relationship
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