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Abstract This paper first examines the notion of software and the importance of software development and then
presents twelve fundamental principles for software architecture design as the key enabling technology
for effective software development. This paper divides design steps into four groups, i.e. analyzing the
problem, deciding architecture modeling methods, architecture design process and architecture
evaluation. Then it identifies the principles within and across the various steps of software architecture

design and explains their roles.

Key words Software architecture, software architecture design, software architecture design principles, software

architecture design procedure
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6) Software architecture is "the fundamental organization of a
system, embodied in its components, their relationships to
each other and the environment, and the principles governing
its design and evolution” [6].

7) "An architecture is the set of significant decisions about the
organization of a software system, the selection of the
structural elements and their interfaces by which the system
is composed, together with their behavior as specified in the
collaborations among those elements, the composition of
these structural and behavioral elements into progressively
larger subsystems, and the architectural style that guides
this organization - these elements and their interfaces, their
collaborations, and their composition” [7,8].
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(Building Test Codes for Unit Test Automation of Java Programs)

o
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(Hoijin Yoon)

ofAtd kel XPot Serume FAOE W HIAE xE3te] Fa Aol AR vk 2By HAE

A3k, 5§} m A0E AFos A4 AANE HAE A9 Avish oy AnE wasks
shgo] Masheh. o] Hiol FHo] g HE AU ¥ AL U9 HAE A5HE 9Ae

HAE 5= S alsha, HAE S5 F3dA agsiord Aldke gkt 3, void <]

T«

maEl] 75 HAE Hloly A3 S WAHOE ] oy ZAIE & ATelM= Mock
T AE AREste] sidslth =, void PO wlA=S] B9 criteria® Q18] TV3E HAE
Aridel e Aol AR F3EA=A shpy dujrolof h=x], o HF el thel
A9k Holol al=A]9] FAlo|th & A= Mock ZHYUAAE] verify 7155 &-&3te] v +=71
Az AdElofxjof sz WA 258 TR WA MPPEFES ARl 2E0] doful=

A& gelskar, 1 dibso] B ol Aot

Ao w AAsIT

ot W, Y HAE Aojze] tht HAES T

|9 O HAE, HAE 28 Mok ZHYYA, HAE 53}, HAE F2 7

Abstract Agile development is mentioned a lot by developers these days. XP or Scrum is one of the popular

development processes, and it says that unit test automation would drive an agile development

successful. The success of unit test automation depends on how well to compare an execution result

to its own expected result. that is why this paper focuses on the comparison part. This paper introduces

how to build test codes for unit testing, and then concludes with mentioning two considerations of unit

testing automation. First, test codes for void-typed methods need Mock Framework to monitor their

behavior. Second, the comparison of execution results and expected results is hard to implement in case

of testing void-typed methods. We check every sentences of a test path to decide if the testing is fail

or pass.

Key words Unit testing, Test stub, Mock Framework, Test Automation, Test Driven Development
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H| 2 E criteria7}2-t] 570 9] criteriaZ 283}tk @Test
] ) REHl 57He] = Aesian public void card_setLearnedAmount_PP_13456()
All-Use, Prime Path, Branch coverage, Edge { testCard=new Card("Front","Back");
Category mockedCategory=mock(Category.class);
Pair, Prime Path with sidetrip 5¢] ZAE°|t testCard.m_category=mockedCategory;
testCard.setLearnedAmount(false, 100);
o] 7}l Branch CoverageE A|¢|st =] 4 verify(mockedCategory).fireCardEvent(mockedCategor
. w .DECK_EVENT,testCard, testCard.getCat 3
79| Criterial] W2 BAE Z2E Jeff Offutto] tcard m levap card: testCard getCategory(
Azets YETS AL £28 sl }assertEquaIs(lOO,testCard.m_backHitsCorrect);
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Category
mockedCategory=mock(Category.class);
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“verify(mockedCategory).fireCardEvent(mocked
Category.DECK_EVENT, testCard, testCard.getCategory0),
testCard.m_level);”
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[% Package Explorer |gu JUnit 53 =0

Finished after 0,75 seconds =
R R N
Runs: 18/18 | Errars: 0 A Failures: 1

Bl g jmemarize,core, PP _CardTest [Runner: JUnit 4] (=]
----- el card_clone_PP_14 (0,047 )
E card_clone_PP eption {0,
----- =] card_setSides1_PP_1 (0,000 =)
----- tE] card_setSides?_PP_13456 (0,437 =)
----- tE] card_setSides?_PP_1346 (0,000 5}
----- tE] card_setSides?_PP_12 (0,000 5)
----- tE] card_getLeamed&mount_PP_12 (0,016 5)
----- 2] card_getLeamed&mount_PP_13 (0,000 5}
----- te] card_setlLeamedAmount_PP_12456 (0,000 5}
----- el card_setlLeamedAmount_PP_13456 (0,000 s}
----- tE] card_setlLeamnedamount_PP_1246 (0,000 s}
----- tE] card_setlLeamedamount_PP_1346 (0,000 s}
----- 2E] card_incrementLearnedAmount_PP_1 (0,052 5 —
----- g5 card_resetlearmedamount_PP_1 (0,000 )
----- tE] card_getFrontSide PP _1 (0,000 s}
----- 4] card_qetBackSide_PP_1 (0,000 5 | _I;I
»

4
= Failure Trace =

I0java lang, AssertionError: card_clone_pp_1234 : exceptio
= atjmemarize,core, PP_CardTest card_clone _PP_1234_e

O3 7. HIAE [E A8 o

4. CH9| HAE XHE3}

£ AFM e &9 B2E 253 S T
sttt AHE3kE st et H2E 25 T
slof 3lH, 1 =& A3 shsdor gt o]
HZE Seto]H el HAE 28o] s,
B AFd A+ JUnits HAE =gtolHE, Mock
ZYYYAE H2E ~2Ho= 8k

£ o Ao

41 “E|2E FE AR A &9 HAE

&) H2E Asshe 3 AHE g2 dA) <]
LXEO] JE E3ollA] 87 EE 7|Eolth
We gazs 2302 3= ojxd ooz
AZEdO]E APtz e =go] AAL
Rem, XP ¢ Scrumee] Y HHES FHS
ol W FEAFA A Vel tFE T
o] 71&E9] F5HL BF HAE A53E a7
st ok 53] HAE F% 78 (Test-Driven

A A28 A43 (2010.12)

=)y
5 3 HI2E F=E 4 e R oEA,
H2E 3571 08 REe] A4 A4 glo] &9
Zgo A FAE 2ar) dth owf Mock
x| el=27t B asteHbl.

a9 82 TDDe] T+x2 w3l k. #A
2 e H2AE ~3YET} Green'o] HEE =

A4 % S NBIE HYS AHA I B

o

2 919 39 HPE 453 st TDD= 244
FARFAHS "ojzmg]= A3E ZH
€} TDDE A slW HZE’ o tigh A 47}
ciio] vk BAlel PHEY o @ VlEE
Hgsfol k. HWEFL T=7} AgY SH Yol
MAEA g YRAQ =9 T2 A
TAStE gl wWE J)go|tHA disciplined
technique for restructuring an existing body of
code, altering its internal structure without
changing its external behavior)[7]. ] EFd
tete] ob= ALATE ALY =S ol
43 FABFAO] RS wrEojof gk,

Write a

Passing Test Refactor

Make the Write a
Failing Test

Test Pass

12 8TDD 7j 3=
$9] ArAEd HHo| o]FofA]7] =
T &9 BEvY HAE I o] HaE
Aok Ak B A o]d Tl tolr} fAtd e



Wl HAE AFHE A8 Avh Z2oy HAE == 75 147

4.2 &9 H2E AF39 AGH

B Ao A= & Bl2E 2158 49S
53, Hl2E AFsle] 2rkA A &3
WSlth 252t &9 HIAE AFssh= HAE Ao~

o g4 8 RES s &8s EA7F SRy
of

E

ZEAE Hlushs A= A4 o] whedkA] ¥t
71&9] JUnitS o]t T HIAE dA52 i
H2E g vlAa=e] Anpr)int B double 52
2ol WA WSS 7= 7

99] (a)& stringe] WS 2zt getBackSide
HiEe] HAE 39| oo]a, (e 9 A=
void #A=9] setLearnedAmount®] H|AE Z=
otk (@9 7-97F g4l JUunit ARSRol 5%
sk FeolH, voide] A= o] WS A
I gtk e 3F WAEY HAE F2E wet
AE Y= JA=AE F&sh= Mock AAS
st 1 ARE HAEste S ARSI
@¢] ZAgrt (b A7t T3] FFsia,
9 99 (@)l A1) getBackSide ¥Ejo] WA=
ooz 1899 (h)oAe setLearnedAmount )
efo] wla=rt wol 90tk JMemorize ]
CardZe =9 45, F 40719 WA= 7F2H,
HA|Z O 2 String v intE e wiAsE
90, o= S22 Fy = vislkst= F9= 1071,
I YR 2109 "A=+ voidolth =, 50%
o]%Fe] WAE7E void¥H), & HAIZ R wiet

ol el
H2E7} &2
o] FAE o
st A5 5S Fofr o), 1o gk Far
AR2Ae Fd A A Zgon, ©A
Mock-3- AR&-8lioF gtk A3t 39 719k Bl2=Hell
ek FRE A} void WA=2e] A9 HAE
g mA=rE BEs 29s WA g AT
A3 E59 PSS 2vfo] AA & T
et 1 BF At o A E HEE
= Aotk oju Mock ZH U7}t AHE-Hk

ki

o it
X
2
Ach
ol
ol
=
xo
rl
>
i
Jot
ro,
ol
ol
N

@Test

public void card_getBackSide_PP_1()}{

Card testCard=new Card("Front","Back");
assertEquals(testCard.m_backSide, testCard.getBackSide();
}

(a)

@Test

public void card_setLearnedAmount_PP_1346(){
testCard=new Card("Front","Back");

Category mockedCategory=mock(Category.class);
testCard.m_category=null;
testCard.setLearnedAmount(false, 100);
verify(mockedCategory,never()).fireCardEvent(mockedCateg
ory.DECK EVENT, testCard, testCard.getCategory(),
testCard.m level);
assertEquals(100,testCard.m_backHitsCorrect);

}

(b)
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(Component Grid: A Developer-centric Environment for Defense Software Reuse)

7l9E

Abstract

ooy Ty
(In-Young Ko) (Hyung-Min Koo)

S AmEso] A ok S8 Eridle] tepsie] 2} wrjele] R The okt AM AmE
glof Ake] Apkge] FaA i g, AN s Aol FA W Aeyo] JrErh d ok
oA oleld FaAE ANEka WG PUEES AEstel AHgseIE ARt BRAw AAF
Aol o]l glok ARKE olee ek 4 Rk B Aol AAHoR AAgol
o 2 olFol4X) Aol tfd BANES B, oo BANES AT F e 8T
B A, olel AL USEp] e SIS RS sk AA Ao
A A9 B4 AEUE Telm LGS RS Gk BEAE Tes A2E AL 96
RIS AT, PIARE P VA B AT 2 AUS delsiste, At

Hpe] g $18 AWE H7)(Somantic Tageing) 719 AR 4 7142 e, A
AN TR 2R AW T RS 00 AFZE SR B A 9 A28 iE A
A517] 918 9 Flukel A B B3 28 UENZ ] AR A 2 ARIE FR ],

A7IWiky 7] Hels, FEA A4 A 2L 34 B3 AT oldd HoWES B
ANMEE AL g 9 1 ARAE TelE Aage] TRERQS FHsg

Bl T ATEGO] A ool ABAE] ATE] ANES FYSHu BEHOE TH

AAHE0] 7he sl sto] = AL ES o] A R FAS PP 5 gloH ZIHETh

ATER O] AN, AZEN] NG A9 B, T AZE]

N

)

In the defense software domain where large-scale software products in various application areas need to
be built, reusing software is regarded as one of the important practices to build software products
efficiently and economically. There have been many efforts to apply various methods to support software
reuse in the defense software domain. However, developers in the defense software domain still
experience many difficulties and face obstacles in reusing software assets. In this paper, we analyze
practical problems of software reuse in the defense software domain, and define core requirements to
solve those problems. To meet these requirements, we are currently developing the Component Grid
system, a reuse-support system that provides a developer-centric software reuse environment. We have
designed an architecture of Component Grid, and defined essential elements of the architecture. We have
also developed the core approaches for developing the Component Grid system: a semantic-tagging-based
requirement tracing method, a reuse-knowledge representation model, a social-network-based asset search
method, a web-based asset management environment, and a wiki-based collaborative and participative
knowledge construction and refinement method. We expect that the Component Grid system will
contribute to increase the reusability of software assets in the defense software domain by providing the
environment that supports transparent and efficient sharing and reuse of software assets.

Key words Software reuse, Software reuse-support environment, Defense software
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Social network-based search method

Exceltojava

Common domain
Common Role
Common Language

Reuse relationship

Interactionfor
reuse

No.of asset
Reuse frequency

Reputation

| Name : sun-tae Chei, Ranke: Major
Common domain frolelanguage: Usability Developer/C++
Reuse relationship Inter for reuse: 5/ 10
No.of assetReuse frequency Reputation: 8/ 13/ 15
E-mail: st13577@ammy mil
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