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Abstract

The purpose of this research is to formalize and define the six-principles of Structure-Behavior Coalescence
(SBC) invented by Dr. William S. Chao, National Sun Yet-sen University, by using the ArchiMate that is
standardized by The Open Group. The view diagram of SBC six-principles drawn via the Diagram tool Visio
cannot satisfy the needs of the enterprise architect due to the independent viewpoint element. The lacks of the
alignment and duplication cause the problem to reuse the view diagram that has non-dependency. Therefore, it is
hard and limited to represent the static structure and dynamic behavior of the enterprise architecture. Though the
original SBC has its own formal representation, the definitions are specified with verbal description but
mathematics. The contribution of our research is to originate the view diagrams of the static structure and
dynamic behavior of the SBC via the viewpoint elements and relations of ArchiMate for the processes to
describe the component, interaction, operation name, input and output parameters, and so forth. Finally, we take
a real example to explain and verify our study.
Keywords: Formal Method, Enterprise Architecture, Architecture Description Language, Structure-Behavior
Coalescence



1. %%
L1 EyF ot

4| = % (Formal Method) £ - 48 244 # 72
e o v T R EEY 7 15—){“’{?%3_‘}4:1’:
oL F kg f»%ifrﬁf:% FEN kT @
Birmit > PAEOT A L AT NRAEREA 2

BArd — RIL G TS R 4L A %ﬁd iﬁ’f‘—”‘fi
2k ﬂgﬁlﬁ’mde_rﬁoiiﬂ”“’;\Iﬁ, & #
it L Ao vl - B on Al g B
frfic§ E 5 ;‘ Bk oo

p @ SBC = + & i=(The Six-principles of
Structure-Behavior Coalescence) » ¥ p ¢ - £ 9
B2 RN AT D AR R A
P4 R - 2F RE 4 5 5 (Architecture
Description Language, ADL) =% Bl#fes 1 & » ¥ 1y
:}u SBC—‘ gt d oz 2 ERA ke p @ SBC

< g EN V|5|o FRE R R L

%R ke g ¥ % HEARBI(View Diagram) - & i
% }_ % & & ¥ 2% 4 #7 (Enterprise Architect) s 1
FTHRE R HRFAN U EZ VLI EHA
(Alignment)f= £ 4g (Duplication) 5§ f e i o § 4R
BAZHAUMERE R P FLE BRI E B
AL AT m Mt A 20 BRI B
Bgli- A=

12 =% Bt

AP A 2 G LA B LY E L
AR SBC P o kA £ A kA
v > * ArchiMate iR 2L~ % (Viewpoint Element)
% B % (Relation) » % % % i SBC = + & éng
LR A - Ko TR R e ) A
B PG P B E R M o kR AR AR
Bag ¥ fﬁ%ﬁﬁlwam (CENE S = e
1B PR Ehh o .

13 =33 i
AFF 2 EaRE H AT B KRR
N Bl U N
-iﬁﬁﬁw@¢%°
MR kT &k SBCH k£
',;,,]5%430

,[m;o

agkrwnpE

w:\&- =g

14 =3 F Rt
AFEY 2 ﬂ;k?f B A1 ArchiMate % 2 & % g

4 SBC # & i (Statlc Structure) £2 # i =
(Dynamic Behawor) LR SR ASEES T
3% #ﬁ:r?;ff_ jkggqﬁf(\@lxxgtéﬁ,w
ArchiMate s gL~ % 2B kA E e AT SE

Al > - SBC = + & X548 B frml A r“ v B
+ & ArchiMate > 1 * 2 f#ﬁﬁg 1 & Archi> %
1) SBC #F i L # 4 7 5 -

KT

2. °1§H’7ﬁp’r B4 B B
21 £ ¥R

& ¥ % # (Enterprise Architecture). % d John
Zachman {1987 # 73 4 > o % ®E N5y~ £
BB 0 - 2 B s o 4 6+ [2][6] - B ehg
oo LR *ﬁlvkﬁ\“* 441 (Strategic Planning)
C H2F FhehE  F RPN 0 v RS ECT IE
B EERRPSEL L £ FE T FORE
FlE X i TB fE7 2 FHI S
s (Synergy)[2] -

2.2 TOGAF
TOGAF(The Open  Group  Architecture

Framework) & — i 78 404 - & f2 5 7 i3 o
TR E G R EFE FFEREF R - TOGAF #-§&
¥ % 4~ 5w a0 ¥ i % i (Business
Avrchitecture) ~ fis * 7 H(Application Architecture)
7k 2% 4 (Data Architecture) £ 3 jis 7 1 (Technical
Architecture) » H 2 B p & o 2387 %> TOGAF
h128 # B 5 = % (Architecture Development Method,
ADM) ¥ [11] -

TOGAF ADM » i 3% f & % % ff chif2 > 9
U RERT - BREDE HEH T RS

CRRArE R EEE ﬁ > TOGAF ADM :iz *f%
% 1% ¥ (Architecture Development Cycle) » — % §
i F# £ (Phases) » 4c® 1 #7575 7|7 407 [10][11] :

[

EE o
E=2
HEEEES ABEEE o B SERE
= —Ea— —Ea—.
st';z X\ = /ﬁ/ b=
GEELE o EHEE o GERRRRD
FBESE o EESERE D: SERE =
R gmem —ER—

1 SRR

3¢ % (Preliminary)

P AL 3E HERE R (Architecture Vision)

e B - iiiiﬁ]&(Business Architecture)

Fe o C ot FF 3k su 28 4 (Information Systems
Architectures)

Fe & D ¢ #j7E H(Technology Architecture)
FEEE 8 ¢ 2 K 3242 % (Opportunities and
Solutions)

7. FFECF 1 #454.4](Migration Planning)

FEEC G & B /272 (Implementation Governance)
9. F¢ & H 7% { g 2 (Architecture Chance
Management)

b

o o

©



% ¢ 72 (Requirements Management)

2.3 SBC 3 #(SBC Architecture)
TEPEFFRDAFT AR LEP *1‘#
7% &- (SBC)%H» #3ni (M &d Bipe
PEoa s PRI

Wi

Architecture = Structure + Behavior

2 5 Ak 4T § (7 ¢ Behavior is loaded
on structure.) » ¥ *FiBF e 2 TH @ gmEL | kUt
Zuoo 4 3‘1‘ i ) ,_J;_A’f#u—_ ¥ % fbiﬁ‘zﬁ’-ﬁfi" A

ﬁ}';' i* F‘f‘!‘;;ﬁé&%’fﬁ_’ ’J #”' i* mﬁvﬂh f’rf_:-,. o
AP Lmi kB 20#%* 7 SBC % ’}#a}*

i 3% % (SBC Architecture Description Language,
SBC-ADL) » % =% akéﬁ Tk ek 2 SBC % i
fwET 0 Bd T2 g PR A .

BHGEEE-(SBO)Z#EH - L2 TRtz
Fo o AR L3 i - SBC A Rt R
F fﬁﬁ%(Structure View) 2 {7 4 2k (Behavior
View) e & - » Flpt A e 8o 5 [3][4]05] :

FWE = BE+ R+ HVRY
ﬁjﬁJ**%ﬂ@ﬁvSBc 2HMF

%) N
Fa~Hup Sz BpeLi A wp flr_',%’%"f?f_ 5
# g2k (Multiple View) » 4o 2 #57 o

sETse—E )

B
¥
SBCRIS &
ZEBY & T=8Y § EHBE $

B 2SBC % #2 % & pgk

ru*#f:';W’J*hiw’*‘ :EF;‘H;J
BT o AARTEE SR B TH S
rﬁ%—’ﬁ.aég r—ﬁ'bﬁ%\!”'J”Fﬁﬁ;‘f?‘bowgf\f}
A2 F RApd AR = 0 [L][2][8] :

Architecture = Structure + Behavior + Other Views

SBC % - 4= SBC H ik kb
jil » A SBC i _%f*rﬂ%]"l j\%\wi s 5 &\Pm@
Yo 34T [2] 0 A H Rl
1. 7 # 1% & Bl (Architecture Hierarchy Diagram,
AHD)

2. 4% Fl(Framework Diagram, FD)

3. 4 © ¥ i¥ B (Component Operation Diagram,
COD)

4. # ©* 2 % Bl (Component Connection Diagram,
CCD)

5. %17 5 £ - Bl(Structure-Behavior Coalescence
Diagram, SBCD)

6. = ¥ /4% Bl (Interaction Flow Diagram, IFD) -

SBCAAZE &
REEEE REE BrHEEE
EtrERE wEIRE— ZERER

B 3SBC+ +~ £ &

HEE L —f#_ il T 'ifrlj%-*{’

%Cﬁﬁﬂuiiiiyﬁﬁﬁ
i a2
#  (Component) » = #R8¥ r AL i

ENSE TR

SBC # 4 TEFFEES LT R RORR
e s SBC = * 4w a ezl - £4 - B
H I hoW 495 [2] 0 P AT

B 4 =1 SBC 7% Hfch— B 3¢
NEES T
B A1 e 1 42 (Forward Engineering) & &
1 4% (Reverse Engineering) 3 5% G R o
(Integrlty View)$5 &1 975 & % 28 AR5 eodp B 4

14

o
2. £E1 FHERAEET
“ﬂ%ﬁﬁsﬁaﬁﬁ’uﬁﬁﬁuammmw
View) g 5 HEF K
3. £#2: J'ﬁ-ﬁ"l——-"
PR R AL
4. 3 ikivET
AR RN 2 A
Slot) » %ﬂ%ﬁ%ﬁﬁ
5. ?1—-4 Wil SEEE
FI* TR SRR s N g
’4;@ &J.g]

HAR 4R -

d1 3k i & 2:(Operational

6. A5 B - R
’ﬂ f#ié % gﬂ““%f?—f:’ﬁr r"‘rﬁ;]"
7. £E6: IR R T



ﬂ“?ﬁﬁér—ﬁ’ﬁﬂﬁﬁéﬁﬁ’%ﬁ
FAARE P AT AR M E L * e i 17 3
ﬁ"ha: °

ARSI S-S SR RE 2 U R -
el S R S T
(Advanced Architecture) = F]t > #75 m¢ ¥
#_’L T J’TS 1 E_SBC & r‘.l’f#f” s E- s
&ﬁﬂ&;»@a@fhr@ﬁﬁéJoifbii’é
TR E ¥ 2E e edf Je R (Complexity) o i
GEyENYL {gg'ﬁ”;‘;ﬁ_a‘ﬁ B ERER pfé SBC
A h EEaAd o REHEEFERILES #iff%
7 UML~ Zachman TOGAF ~ DoDAF ~ MODAF -~ ..
AR EFEERE -

2.4 Ap MBI
1. ArchiMate
ArchiMate #_The Open Group % & 1 %k ¢h— B

Bl Gd 2RI ERBEIENFH - F
AFOEHIFZ[10] - &+ B E hmE 0 &6 F
ﬂwﬂﬁﬁﬁg(leh$ TOGAF #.43 eh
13%5]",._ £ #HE% o ArchiMate 3% &7 — B - 4x it

3% = (Generic Language) C My i E R iE AR
(Busmess Process) - ‘= % % £ (Organization
Structure) ~ F 3 (Informatlon Flow)
(Information System) 3 H: = 2k # 1% &
Infrastructure) & 4 {38 17 [12] -

F" E IR
(Technology

2. Archi

Archi #.d4 The Open Group #1iu¥ N fia
LR N 8 SR 0 SR N L R
v{—%ﬁﬁmﬁlriﬁﬂ?’ﬁilk¢&¢
PR oM g o B 2R F L
FHLEF g P EAWR pW%ﬁE%ﬁ
FEEAEFI oy dorgr > A 2E RN
ArchiMate 5% A #® Binf7eudfitdl £ o

i At (Formalizing) 7 — % 3% T_eR 4830 F 4
A I A g o oe) e 3] (Well-formed)~ A2
Al s XA s EA s FR S F T s
(Engmeermg) B3y it v 1 ﬂm(Technology)
FERERRE ] ”xt' A % & (Definition) ~ %32
(Theorem) ~ ‘\ (Formula) ~ 2 & (Law) ~ i’flsr
(Principle) ~ —%REJ'J (Rule) ~ # p] (Discipline) ~ & %
(Standard) - & Pe (Certificate) ~ & §(Quality) ~ = 3
E,(Matunty) EREEO] S e Nk
B R A B E B e A1 2 R TR
DG A (Hard) iR 28 o g @ g b snart R A
AR R I iR R AR B
ook @ B SRB IS LR H G Rk
EA AT R4 LR A R T AR

VR EAET k@ P[9] e FIP A G 0 1A
S0 . ER AT &,—,{%—fr%dﬁﬁ 4 o

v

3.SBC = = ﬁ’ e

SBC = + & &4 u & —H{&F’b’@llﬁl =7 B -
T#l-é%lflﬁ‘l T#iaﬂz R BHELE-R I
oAz B [1][2][8] > v+ ArhciMate z_ 2% 4 8L~ & %
M T R ACT

c.—-
l'

Definition (Structure-Behavior Coalescence) The
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architectures SBC = AHD U FD U COD U CCD U
SBCD U IFD where

1. AHD is a set of views for architecting the
architecture  hierarchy diagram by using
viewpoint elements: business actors, application
components and work packages;

2. FD is a set of views for architecting the framework
diagram by using viewpoint elements: business
actors and application components;

3. COD is a set of views for architecting the
component operation diagram by using viewpoint
elements: business actors, application
components and application interfaces, and
relations: junctions;

4. CCD is a set of views for architecting the

component  connection diagram by using
viewpoint elements: business actors and
application components, and relations:

associations;

5 SBCD is a set of views for architecting the
structure-behavior coalescence diagram by using
viewpoint elements: business events, business
actors and application components, and relations:
triggering flows; and

6. IFD is a set of views for architecting the
interaction flow diagram by using viewpoint
elements: business events, business actors,
business functions, application components and
application  collaborations, and relations:
triggering flows.
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