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Abstract

A high-speed rail system represents a typical example of large-scale multi-disciplinary systems,
consisting of subsystems such as train, electrical hardware, electronics, control, information,
communication, civil technology etc. The Systems Engineering, as a methodology for engineering
and management of today’s ever-growing complex system, must be applied to development of
such systems. This paper presents systems engineering framework model to have to be applied
to the systems engineering technology development task for the korean next-generation
high-speed railway systems in progress and demonstrates data models and schema for

computer-aided systems engineering software, RDD-100, for use in its development and

management.
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Fig. 6 Abstract systems engineering data model
of next generation high speed railway train

“
>
[
ot

=
Alz=g A7 Bd, HA @] R} SEMP
obst4itt. Fig. 6o B A 15t
Uolg el Holy Rdg FAskste] uehd Aotk
MR AEA 2l AlA" 2(R), Al2" V15D,
Azde] T2(Q), FrHdor Axge) Yg
& o AREHAY AdEE AERF) ZF o
4 . AA#EE 2de A2y wdy §AlEHA
AHW), F9E Fd3= =H(0), AALAH(P), 218
o] Bad A4YRW) mgog yrgon, &
7V—1°E Y T AdRE FoAAR Fol £
atel A BelE fste] AAFRP) RPOR
TRET. £3 SEMP wdLE {ANSHA SEMP Q7
(SR), SEMP 7]%(SF), SMEP X 22 (SP)& 4%
. 7 Rrde g2 vdEy JdadAs tAx
Now, AAREA wde 2F$ of AAsS #EE

TAAA, N, B, AEEE, fAR
9 FHFIES HolAE Re 9%
o] dloje Zde] oAste HFE do
H A zEol e AlaE Aol s H R
dolej 7ol F24-& 7HA7] wito] A2~ dAx o
el @ RE XA 45 EA3%Y, AF ol
A& Vs ALy 4w sg FES AT V8 A
Aok weEbA olE et FHA-g @4
3}7] %’48}1/‘1{— RDD-1002] A}8 A 20 tfsh HF
g 9o} 22 HHG dojE] mdS& MHANT oF
HA olsfehz o] HdAyHoJor & Fag Adojgf &
At

©
<]

Ao
e

}.,

O

=

4

42 NARMH o

1) A& AA oy nd

A2EHAAGE A" FEe AAE ouEi AF
2l Alz=dl 55 A% Al2F AAYAYe] 2 F
& goala 9ok E:r H/W, S/W

Aot & 2
5, Pz 5 AW olEE T Asde
ook @AY AREF onad, AzgaAe Ao

qe® 7 A

: s, o
non ni. -~
5 - < .,~’
re 23 SYSTEM sedfied ny M &
SPEC
Functionat slocited to System o
i > WBS
Nior Componpent works-d with
Process Component 7 wWas
&) A DeYelopment . on
FHS & Interfaces
2 A
Resource Amount P ¥ WORK
Performance o1 o1
L Reomecmont | 55— SpEt

AN Compenent - gr B 54 N i
AU AL A

Fig. 7 System design data model

£ dFdA AAE AL AE A AaE e

A Bu/22, A2 15 22 AT A2
59y B RAATEY), A2Y 15S FUsE

S=EEsE| =2y | M4H | H4ds [ 2002A | 151



TUE Tz w3 AA 5L sz Aok Fig 6
o AeF F44std dHoly Xl F ANAHAMA =
4L Fig 794 & of AASA el AT 712H e

2 Axded ZER)Y A2Er)s 28 (F)
ANz ATIE
o2 B3 JiA26) ZFo2 FAHY Sth

2) A=A dolg 27)vt

P8 A2"gdA ZdS RDD-10004 F3 37
AsiAE BHEY dHolE 27|vkE Aol do.
Fig. 82 Alz=sldA =d +HE & dHolg &7In
ojek. LA AT
(Hierarchy)e] A"l 211 B23E& 7[&str] AT d
ole] FRE ZHAI U1 AFTEY ¥ 233 8
9 @743 incorporates ¥A7F AAHATH

Requirement 7] <
3

TimeFuaction,
Disererefuncrion

1 buukd a1 1 bult from N

VerificationMethod |

Verficauon method for

1 aliocated 1o 1 b specified by N

Tepecthier 1

Timeltom,

1 incorpacated by 1
Requirement
1 incorporates N
Y categonized by

Fig. 8 System design data schema

Nzdel AswA(ZeAs Rd)e skt A
obd o AANE Fsl d4HEM 1 F FE AA=
TimeFunction, DiscreteFunction, Transform 2] 7]
5 293 755 9 d4E8 wAAQ Timeltem}
Discreteltem . 2 o] o] gli Aoje] &2 FNet
oz Jehfozoh 7% 24 £ TimeFunction2 3}
gk oz BaEn skte TimeFunctiongtel= 3
o] FNet& 718 4 ot} 3ARE AFgEDS A3
¢l %3¢l Behavior Diagram EditorZ H3J3s}7] W&
o BE 27lvld T MAE AY dFAE &
k. Asrde 7% xd< TimeFunctiond RZ=
s Component 7} Ao &ZFE oo} Frt.

N2ade AFAETAL Component /WA Z FH
A 94 Aoz RAYEY] gl Y AE

> 0qr

152 | st=Ecats| =2 | M4 | M4z [ 20014

UES 519 AFXTIEEZS] AAE built fromz A
Ao A AAHe] o FFHOLE AIIE AFT
TE JHRAg. 24 AZHEEL ME AHABE FJgd
£ Qe dEHAE AT Yed onE

Interfacet} ItemLink 7}A|E %3] input to #A S}
output from #AZ AAEE epdet

N2 aAe AE2 Ao TimeFunction®} Discrete
Function @ #H¥JIERD ComponentE specifies
#AE 53 & 2d a8 Jledrh

43 Tid2ie| 22
1) #A#e voly 24

GATREY AAe AN2UELA2RE WBS =&, 24
34 Bd, AYFAL 24 29, AA5d £M=
AABe] 2L =2er] =2 Aol WBSH O
g g HAde] 2da st AlLHel &
€ A e HAEA A2He] H50] ThsdhA
Tk Alzgle] B Fole WBSS 2dg z7fo
oe] HAZ vro] ol Ik 7 HAvio dF
° WBS, Ad3d, ARE, A T oSt A1
BAE 7HAA Ytk = WBSE A2HIRd & AR
2o 24 & PIUES B3 42 YA e
o shte] ske] HARLDA slEo I FA7E A

I ogle AzdRdgel BE ol Fvew shi

4
i

SYSTEM ; WORK
PECS & 7 SPECE S

mumed o
frasponsidle for)
status, (Done, Procesding, Penting. Mot

assigned to Startedy

(responsidie for,

woRs spEc et Bpecgled bv)

- R
TF W
L] work Team by) o
@rganization{Comp | [ Process |

Sneurmed by.

- oroaserd by
[ = rwsy
; 3
as belongs to) [ Resource
T Romwee ] OO

Man power,
finance

Fig. 9 System management data model

Fig. 9 Fig. 6014 7+e3]
2d.g& RDD-1009] 4] A7|wt2
ehd Aot WBSE 4o



AMEN DEFE AIAH AKX L0 A 2

Workflow 23 o] 91 o}&]o] Resource Rdo] &
o &tel Z e Projectinfod} A#E o] Slth Z=
MEE Qldn oatolgts ALE 7EA 3 glo &
o] #ge] =3 E w o5 o] B wF &
zEch WBSt Alaglmde] Alasledont HEN
Eo} FHAE 71t

2) AR vlolg 27)v

HA# delel 2d 7EE -‘Hf{ 27]ulE Fig.
107} Zo] Juslgn ddd AAE S 3 7).
dol A FHNAME /\]./:Eé]l?_ﬁé«] NS Eél&
ATHE 53 works for BAES AT & —}.,4
WBS$H= incorporates #AIE 7Hth aal A s
# %42 Projectinfo 7l ALY assigned to #HAE
AT Pk A& F¥3s FA<2A Organization €
Ayl BAE S wpstAE assigned to BAE 7HR
o AU BAEstEME Az aAds Kdl
TimeFunction E}¢}3} specifies TAE 713 #499
3 A1 7+2  TimeFunction®] duratione] whedsdle]ok
ok = Zpglel] F a3k 292 ResourceAmount
Resource 7WAEIY-& ©]&8fA TimeFunctiono] AXE

7148t 1%t Document, Criticallssue

Fig. 10 System management data schema

3) A2gAA 2dz dAd] 2zt #A

RDD-100& o] &% ¥ dFoAe Al28drd =4
7 AR 2de] T 5dzie] BAE WBSS Al
AATAE(FITHoRE, A2daME B3 44
S QA& vk WBSY oWzl P AeA
9 AaHEe] 5 A BAst A9 olfrt E
Aot Bt &, shte] BYPL FFHoR AaH

erEsed 719E dart slow FHhol @

2 v
9e w, 1 e 4BHEE FH4E AL

=

ot watA WBSE EE w@Ege Al BE A
el odrtel Al FAPe] 7ldshE AlR"AES
Qnpd 24495 Aot ackh st a9
RGN AolekeA] ARE nE FALAL A
A& Lo A Fersjol .

olele ATl mE A4FHY @ A FAE A
AJe Aolth AT wE ojW A< 3%1
A ado] wrEolX 1 7HZE(Verification) ¥ wf
AL RE Azl AIWE GHE
AXTAEE sgEe ’*V\E\ﬂoﬂo]‘/}
Qase] Qo weA 1 Aol 433
n= uE AFVEY g HAALTE
1248 0.2 AZsfor Sk wd o F
. Fgso] oAz
Al 22p8 0.2 M BAIZRol &
FEAE AF3dr ot vpA%
=

g %éEl‘ii—% R P K|

N

8 ok
_l

ed

[o]
Mo Hr Jropct

o 2 2
e oo}

EE o
N

N
1o
s
_l

bedorfr ok
LTI

oy
N
>
ot

AN A

2
>

[e]

L
i)
>
A
N
)
)
N K

2o o
Yo to ro
2

q,
o AN 2
o M — ot i

o 1% [0 off i
2 oft ju i
A

42.3 Al~% AX|Lo{g @a| = SEMP B

1) Al dAYolgd #e A 2 (SEMP)

AlzsEl R Uoly #E ZzaAies 4, A&, 9
dx, A% HAF FHS G 71 dojof &
. o]E A8 A 276 RE A AAYE
g5 A8 2 BEste 4 #E FAEA
SEMPE =4} 7Qtgof 3o} o] SEMP7} 7]& 3
a3 44, 45 A9 24 Ao, A A
& Ax, 24, dYste N2 AF, A" AL, 5
g3 Wale 2HES FilA HF9 2HE 27
g Aoz FaAo] V] wWielrk

SEMPE Al AEdE 2& 71&8

ds) AgEE AxHo
718 gEols MEA EAstEclol gk F A
4 augeld zednd 9 204 e
1 BEER o9 BN AAE Al o
AZHE BACIT Bera SEMPE A9 4
2 fal Wad ol 714 ¥ A BE

sRMcE s =28 | M4 | M4z / 20021 | 153



9 TS X3 93 23, A S AF
FEZ WAl b Apdeich FAdsfor ok
SEMP= #-2 Ztztel dA4 #d A1 AgdEe 5%
i A4 AYMEHe] JraTS FZ3] A5
AGAA AN AdEloor sta AbY Aol w}
g Gridew 47, ®gsfol sth. SEMPO 7145
oJo} e W82 A Alsdlel AlE Hol Bz}
A TRl met gz sXg dwkAl Haye
2 3A 7l A AE 78 2 B B2, AjadH
AAUolsy Z2Ax RE, B4 53 HBoz

NRCR=AE)

2) SEMP t©jo]g] 7]}

2 A7E 29 dAUelY B BFL A2d
AA Holeol 2o qFstr] g wlolEl A7vls
Awrs 4t Fig. 62] SEMP E€< RDD-1000.2 U}
By 18 dlolgl £7)vke Fig. 113 2o
RDD-1009)) = SEMP 22 L 93 ~7)97l glon
B AFo = Requirement, Function, Component2]

MAE 883k Atbstsdrt

SEMP TimeFupction
11 ouit .
s [ | [
has conte; context o |
=

| VerificationMethod ]

verification method for

ified by N
SEMP Process speciedby

1
connefted to 1:0dput from | 3 i has venficstion method of
|
Toutpats o carmes Timeltem , '
1 inpus fror | TtemLok carded by Discreteltem | |
connecis to iopatto T |
o L speafiedbyN 1 specifies]
Interface T contamed by |
pecied by Speciies
unces from tecesto incorporsted byl
lraces o traces from SEMP quwem:m
ncorporates N
Decsion documents

documented b J1:categorized byN

Sowee ey
nted by do Nt
Concallssue vaces

. .
aces fiom
Tacerts )
1 calegorizes® Category
traces from woesto

Fig. 11 SEMP data schema

5 &

T

2 A7e g nE&AAHNE A A A
H dAuoly ZgMsE 2F HHsm gy
CASE A ZE9o]e]l RDD-100S Al&3sted AlAEl QR
Yo Holguo]2: 3o ¥te] He AAS £9
StETh & AANA AlaFAA 2d, AT 2,
SEMP 2dS AAstn #@E Z4zhe] yolg ~7n

154

o
Hl
[}
H
Job
o
mr
Ho
Jital

| ] M4A | M4z | 20014

A AW mEHEARY A Aol o
3te] RDD-1002) A2~ A7 d]o]E]

3t Ao dA TGV 71
A~

b wn ajw
¥ g

A=Y
oY AAsh Alzd A HolEMol st $5 w&
A A2d PRl EdHoln Bg R Bele A

b RS
AYolgel 68 4 g 3R 7€

2 d7E dURER/AG71eR/4dAARA 2
dshe mEAPAENEAY"Y Asow Fud
dgaTazel ol

%32

O] #d2e] 29, “AAY 15878 A=A
A 77, FREEATE B3, 1998, 1999, 2000.

2] 2571ad, “AARR A2y 24 2 ARrE, B8
Zle5 B, 1998, 1999.

Bl F94, g, “AAH n&HE AladAaA o A
A & 3 Agel B A7, FRA G/
HestE FATEHENS =8, 2001, pp. 164-167.

[4] 5973, w99, “AAT A=Y olEA AE A,
= FA T 7128 3R], A3 A1S, 2000, pp. 127-137.

5] #<d, #g9, “ANadEe JFIHS o83 AFH
AE AES A" AGEA", A=A 8 &8
A, A3A 2%, 2000, pp. 166-178.

[6] Ascent TLogic Korea, Systems Engineering &
Parametric Cost Estimating, 1999.

[7] Ascent Logic co. Introduction to RDD-100 Student
Workbook, 1996.

[8] Denmis M. Beude, “The Engineering Design of
Systems”, john Wiley & Sons, Inc., 2000, pp. 10-11.

O 4ol 5, “HFRG A2d ALe AT THHY
A 2=elF e B A A Z2Ax7, dFAFA e
3)9] =83, 2000, pp. 416.



