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A Study to Derive Traceability between Specification by Using Functional
Analysis in Case of Urban MAGLEV Train
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ABSTRACT

Recently, a railroad system has a big and complicated structure of specification. Therefore, traceability
between specification need to be identified for design change management and this is many engineer's
concerns. Traceability means technical relationship. This is to trace other specification or component connect
with relevant problem in case some problem should be examined. Traceability between functional
specification can be proved through functional analysis essentially. This study will introduce an application
method of functional analysis in the case of practical use project of MAGLEV train. And we propose the
guide to identify traceability between function through functional analysis.
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rfu

1. A

o5y AEA Y AFTRE FH O An BFAAE FAd Aok, o AE AFA 2T ]

L)
ol
i)
2
rN
=
x
I
[>
sl
Ho
ol
23
fot
of
12
L
)

=o] Azt a 9lan, By ;&Hela A &
F71A Tl AMEE 7IeEel FHEY] wEoltt. =AY AVIFFIA A& g e
R AL A RES A&, 7]EY] AkEA Ak AlAF s Almeke] QIE o] AT} Aolstr] u)
woll MEALE Zhe] QI Ho]AE Astal welshs A7E T s F-2bEn
2

a5
EE EAY A7) Rdas 4eshilel Mt 4Yede £Psh] A 2

pmi
EFsHe AU QEsolse M3t Bevt Bast, ot MA/AG F ALY FF Y

oA LA 4 Qe EoRt HFo] 28] WA e Fehs WAsta, oW AARA oy &AL

)
r <
i
i
)
ru
Sv
=
>,
[»
fatit)
1o,
S
>
o
b
rlr
N
olr
o
o
X
o
N
ule]
o
po
o,
vt

AEHolof & 4, o

Nz g ABAzsde A5t Edae dEsoat BAdor JTREAL i doAe

* ARE, dRANTIEdTd, FEEAEG, A
E-mail : chungkr@kitech.re.kr
TEL : (041)589-8251 FAX : (041)589-8230

o AE, FFYNEATY

AR EA T

L BTN EA T

sk Z

2 A
folrfot

=
2~
EE L

— 1880 —



2. 7]

olr

A 20

2.1 7155849 Fost o9

715 date A7E AASY] f8 A=" e O s aTdA FdEo ol e 5 9%
(task)Y & (action & activity)DE owdtt}. 7|58 A ~¥le] A (behavior)S on|dtm, AA
Zpe] Jo A F=R3 QAo R &gty 75w A (functional analysis)< 9 oA &+

H= Al2Ee] 7]Eo] FdEEH Q% BE SH9 7] 5 (subfunction)S ¥3l= HAHoE AHoH

=

ali

Al Ala®Hl XYY LRAAE 7|TENS B84 oF|HAHE AASy] do 35
S fFog a9}, s, AlaEle] EAH g fAteEe VFe] FHZ VesHa, B4
Wt (physical solution) 7% S7AFgo] WEa|x v AASHAY A= Feo] ggsr] wE

ofth. BFII7H WEH] A AREL 52 @] 8 Be LA Ak olFo] Bud & g A

S

v

r (

sde xR dAgons, xRe Wi AR BaRAE BEAY YL Agete] wAL A
SQAE el AsE AFAG. AF) Aqom B ulg $a%ays] o] g olsh g A

X
EE2 ddAAHe] VleRy 22 TRt ATA7] wZol T8 Aol Aje] EIivt ojd
_/‘I:

o2 4FHY Ay

o
Q‘L
rlr
=
=
o
)
)
N
N

Q
rir
o
u)
=2
o
W
=
lo
to
ofl
rlj
ttlo
td
o
Q‘L
rlr
pay

SE Process Engine \
ETAE 2 S FAe EA

[ A

‘ T

. /

a9 1. MIL-STD—499B A| =8l A7 Z =AM

1) Azl e] FAIstE odofEstdol A= “action” @ “activity”®] zpel7t W EstA|NE, o] & G 8] i
71 AR &t BAF “action” S H| A& A ola £ o2 WHAlSHE oHIEE ou|sit}. 4
£ 5o A= “action”o &3k Ve o®E B o 9k 1o HlE| “activity'v® A& A
o[HIEE ou|gt} TFE"E A AZE &M o] FOABRE “activity’ = & G U
Al

n
A& time—critical 3 £ 02 A2 35 4] ‘”OUIESS? F 7 7l e e Senh

ified JH ol

Hm



Al DA

r
T
Jo

A

2.2 7]

o] FR¥ = 2

=
o

Alz=gie 7]

-
R

FollA 875

<
T

A AelH sl ol NERAL A9

o)

Jjo

]
ZE

N
do

Bl

5

3

A7}

12 98 olel Yol @

A
LI

A

o
o
oy
)

B

”

ZFA] (monitoring)

I

Al (control)”

s

143

)

”

(transportation)

Ny

Jo

el

(functional flow)

M =(flow chart)”

s
RS

ZRAsE EAUT

(iteration or loop)

1)
ol
o

ol

Nfo
iilat
w
wm

o

v

B!

—~
fite)

el

3} 4

s

3tal HAE

= O
5 24

;o_

JJo

b= 2otk o

R

1% 9 (input & output)<

3k
o] ZZ o] Fof 7]

Q
a1

il

—_

JJo

A" s

“al
=

@ Qolth. weha Azt

ol
K

J)

—
fite)

el

I

ok

ol

ol

}(Interface requirements)¥} @5 7] uj

1Sk PSR

(e}
RS

g]

s

1ol s},

T

o At & & 9l

Efjell A o

of

AH =

ki3

A7 efel o

ol

B8

)]

A A%

1
R

oz AgHa, ofd oy Pz AFH

iy

kil

TAFAA o

e,

Al 2~"lo] A A (concept design) TAZ

Apgrelu], o]

1
fu

A7 ¥

Al (preliminary design) ©A ol

AR

3. EAY A FZEA A& TSR ALl

3¢l

=
o

3.1 F34 759 7|

i

Zolt},

fsig
=

S EEEE:

= 7%

Aol A Fof 5

s

Abglolebel Aparel

1
.

-
X

et Abel Wl
o A9 7ol A9

o] =
21 3

=
-J—Ul_.

=]
=

=
[}

E AR Axge] EARE EdR 5e £

£7F Ao

o
=

— 1882 —



o A%

=
|

7]

[e)

R

=

[}

1

9
pil

591
7

)

-
T

75 (
A% 101 AAG ¥

=
o

FolAq AolH
WA Aol aoh

=

102874%

PN
T

9]

=

]

o Az FEY 5

[e)

B 23 At

87AHe o
rd

EAY A7) Rdd} &
g 2.

[€)

-

1018 H%

A A7 RSEAE AEstAbd e A9 V)

249 7]

s A4,

S

e
o

P debdt), whebd 2 AR A8 sarglolq A e

Fol oA =eubA 7] wEel,

o

hya
e i
A

°

=
=

]

A 2E3 A}
J el o

9]
=

H
=}
L
s
[e)
[e)
RN

3 Aue A

Ls

F

s

q

@O dA7F 102
@ 101 g

[e]

AL

]_

Jeox o)

g]

el
&y, o]
3.2

s

i
=
il

o

1%1,

Jo

ol
KA

101 ]l

<
T

gho] ¢tn ¥

717]

RLn

o
— 1883 —

1

9
pal

of #7171 A



@ $AYFS FPoE ADY,
® Aol wFo] B/ A,
® AT}

7B EEE FASE B B A0l st Uit 7| e Aol 1y = HHo|, =AE A
A AzEe] A4S e g A A9E A

® 7|59 i : 7|5 olE Fdsty] g sfvIver EEE ¢ vk odF 5o IAE T
A5, 3RS AR o, dAF Ao ® R]dskar, aErs wEkejof 3 Ao
o AA7)5S olsh B SASlV5oR Basta, A ddEoR Wad,

o V5ol Y : PEHo Az AAUYlMNE JsEe] BY th, B4 opeAs
A4 T, V15 FIAES Ho] AT B AFME BEH V5B Tesg 27
(tailoring)3tith. HEAIZEe] 7|RAel AnAzge 4, A5, 54, 49, A58 5
sddor gahd glom, 7 AuAzssle] dwst FahA 97 Wi A e S
24 o787t A o] Ant. wetA s97]Ee] EEFEHW o] VoS oW A HA|AE
T AJMA AAHE 5 S},

® 7|57 dEH (input & output) A : AHEE VA AFEHE JEH AHIH O AE
AR,

a3 32 AR AldE Lol digk “3|A7)ET o Vs seE A Abelelt).

222 wHed KlE
<K &dls>
O 10192 5 [ME22| djojls A 27(7| SUR HUMS A | | Awuy O
ﬂ%&g 78 LE! sags | | Ay awas e B
8L
U Bg CHZ| Il oo
i85 25 A b= PMA
;§* ax OISASH AN A T
Berthed)
<2717|>
1019
O 717| B 1 O
<A
O 1029 44 g1 || =x || stee
BUET A zaa‘{j
Iy 3. “I|Af7)ETel Higk Vs EE e
Iy 3 “FAr]E o 7lsEEEd o3l GAbvt 10190 SAkE wj, ABEA|AEIQL X GAlE A
sk ¥o17) R Aol 77t Sk ved AAE % S oglon, duge oW &Y ugol
oA A 5 3
AMBA oY FAE dis] S WES 7] R QIEIFe] A~ AMS AT B8t S AT
N5 erd 5343 3197 % (subfunction)ol el BT} FAH NesEEE AT Fx Q).

— 1884 —



I 4= a9 39 vl T AR o sl o FAAR] ol AdE VeEEREed. 1
H 49] 7ls e = 2d 3olA destA TlsdE AT Vles EAste] ARl AAd Az

oF A Abolell M BAshE VleEE dEE AHHolAE sl Hrh

LlE(HE)>
R |
O | s=a=uy O
Proximity Pllle
K M5 W
TAG M= g
HEAHTE
BHA
Hg
CRER

TAG Interropator

xS HE

| ? #ojciES MM

- s=an | ~_

HENT

HEARLSFHATP) FRgx=2RH el dlE
HoHAHz| ME HE
TAANZLE BN
=00, \‘ \\ -
=AM EX(ATO) 53R | ®HA x=nielo| Fak -]
2|3t HE &lAl AZOE

I 4 AR HE Ve EEE

NsrAe] TASL FES AA2Y ghe] AEdolsrt EAtEAe] wet AGHE Aol Ads
O AEAZE YRHoR WASE Auel st dF A Ex Ropld #ed 4 9ot 9%
u}

Moz wss AEsolat Asd AU o)y Au/peld Bast 9]

[>
<
N
N

3.4 752N A%E ARFA B

=

AA /A2 B oo]F o] FojR A & A AE F3 B A A 5 ode AAWMA ol AHEA]
HEojof st jrZoly ClEH oA FET ¢ JEF, V|FTIEERNA EEHE olflY &S A
ES

g Aol wtg=

+

b ABEAZE ol AdE Ve ike] I H ol A (EH)

4 AL
ARA2GE 70 AR Qs AFTRIL BFAAT Ak, 58, BAY ANRFE e
e YA FaAey] fa Bad mE AxAE TS uel, AA/A% F s

PN
-
@ wpgol] WA gl Pokzh dAEdelse WEA EE wehe wWAsa

AE A, B8 AY EE )5S FAH5] 98 /SRl Bast.

— 1885 —



B oA =AY A7 RAEA A8l A8 EH e Ve aebs Avlstar, Ve RAs
&l 7 ANSREY RS AEskeE HES AFeklth. 715 4] (functional analysis)®] Aol e}
o], 7Is®A Al aHAE & AEsth. =3, “HAY 7 7l 49T = ‘LAY A
o7 = UeEER AT o7 oo = VewA AXE AlRbston, zh dafel] i =AW A
Azt AEsarg e 7sRA WE 5 4FE AHE AN, HFHoR Vs e F,
Nt A o] wrgEojof sk -5 A sltt
2AEe 2

A AARER ST A SR A G| A A B SRR 9] dstom

(@) ]
u}l_,
K
A
)

1. A7 A 70(2006), LEHT A28 JRebE A |
2. Department of Defense(DoD)(1994), MIL-STD-499B Draft, Military Standard Systems Engineering,

Department of Defense, USA.

3. Joong-Yoon Lee(2004) “A study on the process and tool for system requirements definition” |,
a doctoral dissertation, Ajou university, R.O.K.

4. INCOSE, Systems Engineering Handbook (Ver. 2a)(2004), International Council On Systems

Engineering.

— 1886 —



