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A Study on Safety Coordination for a Complex System
Comprised of Interoperable Systems Utilizing DoD Architectural
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Abstract

The recent trend in the war fields on the globe may be characterized by the network-centric warfare, which
would, in turn, make the concept of weapon systems be changed. To this end, the concept of system of
systems (SoS) has been introduced in literature. An SoS is a collection of multiple systems, each of which is
an independent system and can be interoperable with each other. Thus, in defense domain each SoS is a big
weapon system as a whole operated in actual environment and each element of it is also an independent
smaller weapon system, but they should be interoperable via network among each other. The safety results
studied for each elementary system alone may not be fully applicable to the whole SoS. As such, the objective
of this paper is to study how to make the SoS safety requirements be distributed down over the interoperable
elementary systems. Since handling the interoperability requires a technique of systems architecture, a standard
method called the DoD Architectural Framework (DoDAF) has been used here to derive a solution. Using
DoDAF, the safety requirements were first analyzed in the operability environment. The results were then
studied to be included in an integrated model of both the systems design and safety processes. A further study
of present paper would facilitate ensuring safety in the development of SoS weapon systems in practice.
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<Figure 4> A conceptual diagram representing the

objectives of the paper

Fo 4L Thew} 2. AEAAE AlE
To) ATERN WA AN, 24
o

T 9 AT BES Vel R4S

=)
oo

3tch 3o AE 7129 DoDAFE ks of A
A7) Qe deEs WSty 3 EAYE vlg

o7 obd#H DoDAFE AAH &3tk 473l
= BA4% DoDAFE vlgo =z 7)ol AA3E 3 A
A Z2As mdite] dF wdS Arsdeh E=3
FE&g 7Nk obdA |uke] B9 A
Z2A 2~ Bl dist HES sk en, viA 6
oA B =] 2478 A 9 20F 319

U
_—

2. A9 A4

2.1 AAZEANAN AGLA GA Hd &
S % DoDAF 7|3 kg9 T84

DoDAF e we 2E2e Azge] 47 2 ¢4
o Qlold BRI A sk $gad 9l
olx WA AN ATV olef T ANEE A~
W A7) ) R eguel wejsks Tl olad

AARS] Sl glolA Bad e Agshs
Ul DoDAFE: 283 7% £ AFsa vk weba,
S EIECEEEER-E RIS RS e



4 BE8E 278 ERA2E 7H“‘°1V\1 0}713‘74 ﬁﬁlﬁﬂﬂi— o83 AN Fro) AT AT

AgH-ol A
AR Sdd BN el el & £ QA kA EAlel Be) AN B ZRAS 2 75
o], DoDAFoﬂ uE Alsg el gloid AEA 4 o A7 SR S =28 akgl
o] B oz sggrt %lﬂ_wgi /\]Z:E“%f%ﬂ/ﬂ Al*Eﬂ *Hﬂ27l~ L

Vi) | 52 SE0EE OB A FEACY A A 4

47 504 352 B4R 5 202k 51 i e 48
(e 1 T D 25 B3Ue 28

AR 0 B ARG SO LT

=

8 Opertor Vg

e gt

el S Ve TN 25 g 1

<Figure 5> The four principal viewpoints of DoDAF

2.2 SHABAHNA DoDAF M F-(View)
=4 d84y

DoDAF+= <Figure 5>& &34 #AA== ZAH 2
Al 4714 B9l %5 (Al Viewpoint), =8 #7
(Operational ~ Viewpoint), A8  #H(System
Viewpoint), 714 ¥4 (Technical Viewpoint)S Eaf4]

Al2=Ell A9} 8ol a3t JHE ANEEZ Ao}

o], AATA AAX T8I JHE AFIIch
sHAIRE 7 A (View)o] AYaL e A28 bt
Aol|Ae] EAE Aelstar JA] xahar EJEP. a=9lE,
eud MdEE st Al2F ] FAelA] b
LAl sl &Skl oA ol ol Wrt w
24, 710 AAE DoDAFE b ol A o] &4
< &3l DoDAFelA A8l s 84 7|vke]
A 7Fss obd EAIE B AT e Fal st

gt
23 947 58 4 H9

Za) AAEE AR,
Bl ANG ATt A0
/\./] 15_61- Ji}\-ﬂ/\ =R =I NN u]_E]—o

a ==

]}\1 ]HH/H 3} 7:13!,]_94 Lo

102

A= <Figure 8>
AT S5

%
Loy
2
rzi ﬁ

CE cﬂxm =z “”'P%ﬂ*i Hé A, )
A, Pt % eEUAR Aol @ 5 ek werd, 39
G AW 48 Psd ATE FUs) 9
A, B Ao el A BAZ welE 9

5 A4 S
3. Al&d kAN DoDAF #4
3.1 Viewpoints T o}7|84 A1&E EAEE

DoDAFel A @&l Viewpointy: 24 TEE Viewd
Aotk W E, Views Z4o) 9= dlo|87} 3
3 gad 2dS KA} waba, Viewpoints=
4 545 9gk dolgrt gadl 2l Views<]
Froletar g "F Atk

<Figure 5>°4 A|A¥ DoDAF2| &)
7HA] 71% %E 1ES FAo= b #ellA +

i) Jlm

A4

XS 3 AyE AAGA ] wkedsEr] 93 A4S
sttt webA, DoDAFO] ok oral a7 ol A2
i=]

N A AAGAL 4§37 9la) ofelst 2ol 4
RS DIE R R A

Step 1. DoDAFoA AA| == /- EQIE(Viewpoints)
o] M AEET £48 B4 4L Ao s

Step 2. N F(View)ZHH A s 24
Falx gl obanie a4s goah

Step 3. Aolg olxlzE] QA9 A|A~HE ot FRE
Fgk #HA b &F 2 AEETe] A #Ask &
Al g Aol

Step 4. Step 3. 3l w= xqq:a ANEE) 7)E
7HL 74] 1;}7;”_4 }\]/‘\Eﬂ /\474] _‘/]_94 oﬂ%ﬁ B
A g Ao

<Figure 5>9l4] AASH= 7]
2 <Figure 6>9} o], <+ H
st F EZRJIEZA] ARk % [AE
2 gutAo] wrdslith. <Figure 6> DoDAFQ]

M F(Virew) F38& 3 =S AEd A oH,



J. Korea Saf. Manag. Sci. Vol. 15 No. 1 March 2013 ISSN : 1229-6783 (Print) 5
http://dx.doi.org/10.12812/ksms.2013.15.1.1 ISSN : 2288-1484 (Online)
- o - . - - -
2bEEd tiE|A] ekddHeM e BAS B, HEH <Figure 7> A9 AASATE webA, bdve] a5
= = = ° = =) =1 o~ 5 =
om AEEI AZsh dve] FES REANT. 7 Qusel WY & v PR Az ok
59 ke RS o]F AT &5l AATA Y AE Astar ARl Jido]l =7 fjsiA
AEETY s TFEd Fa% 84R FEEHATh F(View)et ¢bd &5 9 s 18a AASE)
e e Qhve] BEe A gEe] Bak ok ws) AR Ashs waks viask] ofF, A
_ - b a1 o - _
by AEETe] deAd BAS B8l <Table 1>7 Al H P gl slojA] &84 TR E E=XTH
o A5 A o ow T4 ) st oaEe B8
w 1.5 v 20
_ ; AV-1 opFima e Y R L Q2L AR B3 28 Deme yof
All Viewpoint (AV) All Viewpoint (AV) b Lot TE T
AV-2 L 32 ] AFH MR- B0{2] B Seme golE
Sv-1 Al QIE{EIO| A P@M AR, AEGAIAT A W WEA A AR YERS
sv-2 ALY MFEIAA) SE IIGA | AW DHE AP =L 7S AlAT, XHE)
V-3 AlA-AlL R A&t Loj8) BAR 2R Alay
AlAgRop o8 $WEE T AL
sV-4 Al ZlE 21EAM 7| AOIO] O BE KA| AL, T, BJOIE]
svs AlLE 2 EEENS SR A2 Plis- 285 BHE AR A=, 2l
= A B uE. s@y
SW-6 AL ARE(ES) BE HESES e GEEES) 288 T Al AR
AL A, %
SV-7 A =g L9 oE atgo = 7
I HAERE RSN N N Tk B2l RPAD
" - - b LR
el | o RS UNCR ISy | dama Aoiss 2zE Hu 28 AH2, 2g)
1
Service Viewpoint (Svel) TAC A AN AH]A BREC)A ARASRE ML OS] B
= SweV-3a-3b i T, I ||E OFFIE] 7S A 0RA MU AlLTE, A2
INew Viewpaoints] 3IB: M| AH]| A e jrvidiond
MM i ALD| D] M| 20 AH] A CO]
Svev-4 Al 2 21EM £f gy oI5 A Pl 24, MU, ojEy
¥ FESH EN, BT WX, 28 80
ov-1 2ENNE A 28
EBLEMM SUE- UE U LENY
ov-2 2855 T3 7NEM BE mE W 8 UE e
ov-3 B HHER) =S HES S LE 2EEE WEo) 4400 T, ww
IS 8 ENTHY
ov-4 ERBALS 28, =3
G P AtpOAL Operational Viewpoint ans
Viewpoint v ' ov-3a 28 UE pA29 HRRES AR LSS 2855 UE.
oV
UE USSE ACY 2SN BED &
ov-5h EES UE D% R1o] A 28 =0 @E
FEN BEE SN NHA AR
oV-oe L e L] T AR & 8. B ST
EHAITION CAE B A
aveab HTHZIO) FiEA Y POIE g, N U W EE. A, st
ov.6 BRASA A E i < i 28 opme
steiv-1 YWERE 98 . ni’;‘;‘:‘a;'"“e ey
sV A o "“‘! ;ﬁi;:‘::;‘; Ak ey
EEIRLRME SRS R0) (a5 T B e, u,
bt o = EuONA] LEESE Aty 2
[ meme g sonn g8 W TN moman, @@ AT
Lo BEmME - WW BEmEM &S SPAUE Y O RPN BEemE
SIS S9) SIW GO SR I8 e, cgopEq,
oV M CROIE 2 b sn gl & P AN
Div-2 R L1 FROUELRAAMN, P O U TR ek
Tuten @ e AE e
= 21m (AOIEN D48 aa
DIv-3 Wl oI 2 sy bt iy gojey
HEmme) v, R e B @ WE AW
o b =N &8 AR Ay
- i@ OE RO AR el m R aal
o Snibimdsid -k thquﬂ?*iﬂ.m i cgojEy, =S e
: o on a%l L, | "
cwa - I e A . woL A
i P RN m LS b e e P
2 A019] SEa
-5 EE-B2 8 AW DS T AP A o1 Sl 2R
v - EN BE B8 EHR WKL BRS8N 2, EHE W
R eape)
o7 mE AN P e RE, A
@

<Figure 6> Generation of safety-related items by analyzing DoDAF (v2.0) from a safety viewpoint
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<Figure 10> Verification of the resultant integrated process model by computer simulation
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