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An Extensive Model on Essential Elements of Software Architecture

Seokha Koh*

Abstract

Software architecture, as a blueprint for the system, should provide a robust foundation for design,
implementation, and maintenance, for communication and documentation, and for reasoning about important
system properties. Software architecture plays a central role during the whole software life-cycle. There
are so diverse definitions of the software architecture, however, and there is no common agreement about
what software architecture is. Examining 27 ‘published’ definitions of software architecture, we synthesize
an extensive model on the essential elements of software architecture, which consists of components,
interaction among components, well-formed structure, reasons, and various perspectives. Further, we
explore the possibility of unifying diverse software architecture definitions into a software architecture

life-cycle model.

Keywords : Software Architecture, Components, Interaction, Well-Formedness, Architectural Knowledge,
Architectural Constraints, Rationale, Software Architecture Life-Cycle.
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Al FeHBanker et al., 1993; Brooks, 199, Eick
et al., 2001; Hochstein and Lindvall, 2005; Lehman,
1980, 1996; Lehman and Belady, 1985; Lehman
and Lamil, 2000; Parnas, 1994; Perry and Wolf,
1992; Williams and Carver, 2010]. ©}7] €4 ¥
She “AA op[EA7E AlgE op|elA e} gl
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Hochstein and Lindvall, 2005]. o}7| €127} F
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2000]. whebA Wskshe B3 AR gt
Fol At A&sHA AZESE HE
FABk7] fleide S FH e opEAE
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AEES O] GellA, oAt Rol=
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g3 2249 Aoyt Aol v dE
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37] 918 Ao Aty
7,

2. Ol7[RHX{2| F+HR2A

SEI/CMU®] jAte]Eoll= &REEg o] ofF]
g z]o] tigk Aelr) 21129 59 1Y A4 =3,
‘WA CAFYE, Ao, S’ 4709
ol Fell 27+ 1871, 97N, 22771, 37,

2=
TAAE o] AoEe] UL NdES 4
SHATH<E 1> 32)3) o5 ool oJahd, &

) 247kl gole SEI/CMU® si#o]A] http://www.
sel.cmu/architecture/start/glossary 2]t 72 39
o] Ao s Gt} ---/bibliographicdefs.cfm?locatio
n=quaternary -nav&source=216505, ---/classicdefs.cf
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LAW9S o | o ¢} o} O| @
MO @) @) O] O | O @)
PE92 o | o ® O|O
PW92 o | o ®
RE92 )
RUP99 o | O ® 0
SH9% o | o ¢} o|lo|o]| O
SNH% @) @) ® 0
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o] 7]=functionalitye] H-%, & HIWUE

2 e ojof gt}
@ &2 & (interaction) : HETUEES A
2 219 FsAES S84 @ =Heollabo-

rationdf of ght},

@ =¥ JHE zE= TZ(well-formed
structure) : HFXIEEL =gy Hols,
Aed FEE FAsHHA TdEofof gt

@ ©]fr(reason) : 1e]H U tictsol of
3l B Manalysis¥ AMAA S dg +
AARD o] f7F WA A o2 A E AL 7]
wojof g},

O A ¥ (knowledge) : 3 o}7|E A 9
Aol A&d 28d, 9, 2gx
A T AAo] WA R UE A
il 71 E 5 ofof g},

O Al %(constraints) : |
Lfrel, ob7|ElA kel 288 Aok
Eo] BAIA R AAEofok 7] 5 H o
of gt}

O ¥ (rationale) : 2o g2 e
al

Ag Zedae

E]}J\L_X] MElE 22 go] A
Ak o}oﬂ/ﬂ ojg 7 A& A=A

7b =E)Hog dsojof gl
@ Ut} @A (various perspectives) : o}
719 H & o BS vhegstolof gl

PN A A2gle] A2 HEAg she

=R ===

RR=2 B3Hdecomposition) B wf wHyEThe

4) “Decomposition” 0|2t @& A-8gH A2 AB%B, BASH,
KR®%, MO¥, SNHY%o|H; BASHS} CRM+= “partition”s
LAN902 “division”o] & ©ro] & AF&-3h),

olg st Fts A A3 $ldlAE “components”,
“elements”, “module”, 12|l “parts” & &
o7} AFEH TS 18|, “components’E S
Aol7b glo] AHR¥ = A-¢7F B2 dell whal,
“elements”= THE3E Ao} A ALSHE
7457} wr} “computational elements”(GA94),
“design elements”(GA92/GS9I3), “major elements”
(SNH95), “processing elements and data ele-
ments”(PE92), “structural elements”(RUP99),
“architectural elements”(KR94). o] A& A+ A}
v‘;—o] “clements” = o].7] E%l;‘qg ]iﬂo :rm
GHE et S8 S3he foleka Azhet
A gethe As BAFET “module”™S o F
golo] nlsiA A AL ZA7FEol(F 5o uet
A<=, “components™E ™3] flaiM) A&}
thoolglgk wAlelA =, oA o] 7R
AE9IE YRl 913 8o == “component”7t
7P dubAoln gk A dsithal ddE T
oA R ol7EA e V] RAQ FAHRAE
el o2 = ‘H 2 E (component) & A}

|3tk MOMell ojsld, AXFEE ‘d& &
7 %

5 ZEAA ZEAA EE HSE9)
Aoz EAstE AbEolthb)
AXUEE AA AZEY 9 7]F(function-
ality) =5 #AE(data)E 23t 4 AX
UE 34 7]5A4E 9fda B ¢ 3=
R

o1 & 7| o] ~(interface), 3¢l (behavoirs), &

5) “Components”= AB9, BEA9, CLY4, CRY, FHR%,
GA95/GPY, LAWY, MO, PE92, SHY%7E “ele-
ments” & ATA96, BCK03, CA10, GA92/GS93, GAY4,
KRY4, LAWY, PE92, PW92, RUP99, SNH9%, ©l;
“module”& BHA92, BOA%, LAN9Y, SNH%7E “parts”
& ATA96, CR940] AL-&3

6) “an object with independent existence, e.g., a module,

process, procedure, or variable”.

BASY4, CAlO, FHR94, GA92/GS93, LAN9Q, 18] 3L

5NH95~ function T+ “functionality”; GAY+

“processing”; PE92E “computation”; PE92+ “data”
2 Bakslota A s
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SRR
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NE HEIJEES, iz ddyes P&
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8) FHRHM4®} R = “interface”S 7 HEUE o
& AEEAe oz st dH e &

FHR94- “functional components described in terms
of their behaviors and interfaces” 2= &S A&-3}
At BCK0O3& “externally visible properties”©] &=
Ef}ﬂ_ S 43 3}t BHA92+= “instantiate the para—
menters ‘- by a concrete value 2= T8-S A8+
1:]._ CAlO_O_ 74 iT_l,ﬂ =3 ﬂ]_ A]—i?ﬂ—& o] propert1es"7} h=d
—r 7]55101"]: stoba A gkl g, MO94el 2 s)
W “interface”= “a typed object that is a logical point
of interaction between a component and its environ—
ment”°]t}. &, M0942] 73$-ol &= “interface”= #3E
HE9}l= W7j °1 =97 ﬁﬁ:olﬂr. CRYME MO940l
—i—é}% ol ¢ 1nterface E A3 QAo g e S
2oy CRMUE “interface” 2L A= o}7) &l o] +

CEEINEE 2R E)

9) AB%, ATA%, BOA%, GAY, LAWK, SHHE “Interaction”;

10

=

ANSI00, BCKO03, BHA92, CA10, GA95/GP95, PE92,
SNH95% “relation(% = relationships, inter-
relationships )" ATA9, CL94, FHRY4, MOY%4,
BEA9%, PE92, PW92, SH95, SNH9%+ “connector(5%
= connecting elements, inter-connection 5)”; LAN9O
> “cornmunication", ATA96S “interdependence”,
MOHME “interface” S AHE-3F9 2. H, “interaction”< ©|
3 AES EHJLO}* 7HLj ° 2 A8t RUPY=
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“interface” ]9l “collaboration’ % =gy 924 7
2o A3 4ES dEHoE FHRAR AA
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O]d BHNA, B =79 B 93H, LAN909]
representatlon of shared information”= & 2}-&
Adste FHoEA F5289 519 MHo® B
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AR GAR o]HE7] = S Mattsson et al., 2009).
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Zeoll EZA T

& A Z(strategy) ¥ 2B (style), & 1 +3
SKe)
o I

3. Y=z gHiel 0|7

oE A= A= A5 EofollA AMEHW
gojoln, ST T AP ot of7|El A=
def FEH Ay e HEE FEHEe 4
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+ “well-formedness constraints”, PWO2+= “partucular
form”, PER2E “architectural form”o|gk= TS AHE
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2 Flo|th12) olgfgk A& M09 o178 A
2B} (architectural style)ol] ™3k th&3} 7+&
o & xdFo Atk 2EYS A a4
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% 3 AT A S = ol 28 9
oI, o}F1ElX e tigh 7]Eel] & 5 22 (know -
ledge), = (strategy), ¥ 2] (principle), % (guide-
line), 7 (rule), ¥ (method), = = EZ(pro-
tocols), ¥ (pattern), 28] H|2~E ZHE X
(best practice) Sol14) AZE o] 7 24
A2 Wol 2~ sk, 1 FollA o= Zlo]
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12) BHR9, JA9, KR95, M0%, RUP99, 121 SH9%
7 style™s WAH O Aeten.

13) “A style consists of a vocabulary of design elements,
a set of well-formedness constraints that must be
satisfied by any architecture written in the style, and
a semantic interpretation of the connectors.”

14) “Knowledge”= LAW%7}, “strategies”= CR%47
“principles”% ANSI00, GA95/GP%7}, “guidelines”
= GA%/GPX%7E, “rules”s= ATA9, BOAYS, JA%S7
“methods” = BHR957}, “protocols”= AB95, GA92/
GS93°1 A &3 AT
) A9l MetlE AEIE 1 2 ARAsgol)

| E (architect)®] etol] § o]/ #dto] &

gl #ds s FE7HA, 289 2458
T o R AAHCR FEsh= A
[Bass et al., 2003; Bosch, 2000; Mattsson et al.,
2009]. 2 49-F-AEE 2 (Model-View-Controller),
A3 (Blackboard), A% (Layers) &3 #Z2 ¢
HEA Rl ol A FHEo oshd, oA WY
Ko7 Ax"lo] teket FF FYRE(RY,
T, 283 AEEH S 2R A= o9l Al
2"log BEEE ZS vt Buschmann,
1996; Mattsson et al., 2009].
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ook sl =248l Alofoltt. o] g AoES
(A4 Al £ (properties), 3 (performance),
= 92 1) E (parameters) 59 FHlE T3E
T Atk

=% (rationale)= #2413} A kg AAsFm,

AlzElo g “EIE % st} TS A7) sl
A GA92/GS93, JA95, RUPY9, SHI5+= “compose”S;
KR94+E= “assemble”g; MOM= “aggregate” & A&
3td Tt o] FolA “decomposition”# “composition”
2 &g o|FA 7P dubH oz ARRH AT
BEA9%, BHA92, CLY, MO%, PE92, SH9%”} “cons-
traints"2}= Tl E PAH O R AE-3LS
“Requirements”’+ ATA9%, KR94, SH9%, “stake-
holders’ needs”+= BEA9, SH957} WAl H oz
T3tk SH97F A3k "semantics” %3 Q.
Al e AR FRE 5 g Aotk
“Global system properties”= (AB95, M0O94, PE92
7}, “performance” = GA92/GS93, KR947}, “para-
meters”= ATA%%7F AESAT FAAQ] 2=,
7184 (availability) (KRH4), 2-dAl(scalability) (GA92/
GS93, KR94), W84 (latency) (AB9%), A&
(throughput) (AB%) 55 & 4 itk
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A, BeA Fol o, o5 Be

A5d9 4 AdtHBoehm, 1998]. &, o}7] €A
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T AZAES B £33 oEAE A
o gk e ool gk
7z} o719l = ATA96Cl <]shd
“technical architecture, operational architecture,
systems architecture”®] Al 7}4]; MO94e] <]
3} “abstract architecture”, "concrete archi-
tecture” 2] T 7FA]; SH950 &J3F¥ “structural
model, framework model, dynamic model, proc-
ess model” ] U] 7FA]; SNH%e! 2]&h “conceptual
architecture, module interconnection architecture,
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HE B8S 75 FE Jou <@ DoAE X
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F717F SR A2l g ET] AlAEE £

of w3l WS o Williams and Carver,
20101. 7] AojF7] WAL o7|g A HJA
S ST A AIAEE FA BERA] B
7¥ssHl, & o18AE ESAIE 4 it Lindvall
et al, 2002]. AIFF o}7|EA = o}71 €A AA
Z2A 0] Aol ubde] A olF| el A= 59
T AA NE e 223 Yo Add
RS st ol ElA Bl 5] AofFr]o|
AA o7 EA7E AGE o7 E A9} debA]=
A& e} de Silva and Balasubramaniam, 2012].

<E 2> o|EA HEle] BlolA AgE
o7l el A o A o} A Q] Ao
Ae HAFErh & SAE o7 gA ZEA 2
ofaiA AgH op7|dX = AXIE F5 g,

20) “Life-cycle’shs €015 WAooz AZE 21& ABH
o], ANS00¥ GA9%/GPXHE= “evolution(over time)”
o]}, LAW9%E “in the context of the ‘require-
ments, design, implementation’ sequence”©] g}
T8-S AFEESITE AB%O 9shA, AojFr] ol4r
2E FA 254 (maintainability), AAHS-Adextent of
reuse, =#Z %5 YA (platform independence) %I
Atk olegt FAAR] HAEL Akl EAZ
F& rh
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