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Abstract An object-oriented framework supports efficient component-based software develop—
ment by providing a flexible architecture that can be decomposed into easily modifiable and
composable classes. Object-oriented frameworks require thorough testing as they are intended to be
reused repeatedly_ in developing numerous applications. Furthermore, additional testing is needed each
time the framework is modified and extended for reuse. To test a framework, it must be instantiated
into a complete, executable system. It is, however, practically impossible to test a framework
exhaustively against all kinds of framework instantiations, as possible systems into which a
framework can be configured are infinitely diverse. If we can classify possible configurations of a
framework into a finite number of groups so that all configurations of a group have the same
structural or behavioral characteristics, we can effectively cover all significant test cases for the
framework testing by choosing a representative configuration from each group. This paper proposes
a systematic method of classifying object structures of a framework hotspot and extracting structural
test patterns from them. This paper also presents how we can select an instance of object structure
from each extracted test pattern for use in the frameworks hotspot testing. This method is useful for
selection of optimal test cases and systematic construction of executable test target.
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Hazgk 28 dest HFE Jd282E Timina
(Test Instance of TTs.1 using minimum heuristic)°]

W 2% e oed 2o

1

TTHyge (T"rlljy minimum) = { TImin;, ; }

TImins,y,
TTs..

tl, 12 : TObject
h1, h2 : HObject

TObject; hList = {t1, 12, h1, h2}

t1.hList= {}
2.hList= {}

olsh Ze WHOE Unix) HAE HESH) Hagk B
@ 7128 Agsted Jd2u2E MAsE oo Rk

TImin,

TT,

TObject;.hList = {}

TImin, ;

TT2.
t1 : TObject

TObject,.hList = {t1}
tLhList= {}

TImin, ,
Trz.z
hl : HObject

TObject,.hList = { h1}

TImin; 3

TT;;
h1, h2 : HObject

TObject, hList = { h1, h2}

TImins ;5

TT;42
tl, t2 : TObject
h1 : HObject

TObject, hList = {t1, t2, h1}

t1.hList = {}

©2.hList= {}
TImins ;5

Tr3‘1.3

t1, t2 : TObject

TObject, hList = {t1, 22}
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t1.hList = {} (3 TObject: P T
t2.hList = {} HObject : P H
Tlming_z_- TObjectl, tl, t2: TObject
TT33, hl, h2 : HObject
tl : TObject
h1 : HObject | (#{(h: HObject | h e TObject,.hList } >1
A #{t: TObject | t € TObject,.hList} >1)
TObject; hList = {1, h1} . ( TObject,.hList = {t1, t2, hl, h2)
tlhList= {}
A tl.hList = {}
TImin; 5 5 A t2.hList = {}))
TTs22 . . . “qr= anEy o2
{1 : TObject Existential ~ Quantifier ‘ "5 AAFIT Y8
hl, h2 : HObject “one-point rule’S A% 4 Stk One-point rule
2 JA ZZA(predicate)®] Wo] EF ke AH 9y
TObject,.hList = {t1, h1, h2} M AR z2AL NESE B4 (expression)o] ZA)
t1-bList = {} #¢ HYo2H Existential Quantifier® AAss w

Holt}y. One-point rule®}t X &2] TObjecti.hList =
{tl, t2, hl, h2}& ol&3le] 919 =g oA xBE3
g o33 Z2o
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A #{t: TObject | t e TObject,.hList} >1)
( TObject;.hlist = {t1, t2, hl, h2}
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g 98 HoFo.
HAE Y TT), TTo: B2HE 432 & Qe o A tLhList = (}
2B QiEAE §U3 WE HAE siE TT., A 2.hList = ()
TTzs, TTawn, TTaiz, TTaiz, TTszy, TTsze & F A {t: TObject | t & TObject;.hList } = { t1, t2 }
3] B2 o9 H2E J2EAE MY 4 Yok o, (# hl,h2 } =2>1(# t], 12} =2 >
a2ag g 28 73S Hgsld B 928 1) olmg,
27} 3 H2E e AF 2AL BEI=sle U TImingin [{ TObject:, tl, t2 } / TObject, { hi,
§ Hgol dasioh h2 } / HObject 1= 3 @& 24 ok
H2E HE TTsY F9 Fo 282 Timing, w2}
o] EAIEE Hol7) A3 g FYIoh 3 TT3,; - Timing,
k3 TTs.1 - TImins. o] 9 =How, HAE A2H2 TIminay © B
< E 9ER TTand 999 &3he gde ¢ & Aok o
(3 TObject: P T HZ] 871e] BHlAE QIAHAER o9} e wioz g
HObject: PH Z H2E wEe] dodo] %38 9 5 Ut
| (3 TObject, : TObject - #{h : HObject | .
h € TObject,.hList } >1 5 FXX HAE I8 F£& M& 0
A #{t: TObject | t e TObject,.hList } >1) o Foj M= UnbA el §H4 FE s1ey uma Ba
(t1, t2 : TObject ; hl, h2 : HObject 1I'N Recursive Connection ¥4 79| €| AE #& &
] TObject,.hlist = {t1, t2, hl, h2} 2 Wl Au Btk B AeMe Tz24 9AE BE
A tl.hList = {} & S AAAE 24 A" F sk Object

Adapter HE[18]9] IA 7xe) ZHEF o E BoF)
Object Adapter 474 &l 94 725 AvHd =
3 2920 T 82 4471 st o)439] Target A
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TP AU B A A 72 HEe] BF

B 2 AAE JQ2BA A targetS T FRF0
Target S 29}t Adaptee S Atole] QEH o)X &
@& 3171918 Adapter’} Target SY2ZRE £A4S
A& who}l Adaptees FZsHE 2 A9l ualA
Adaptee A} Adapter A= 1112 e} HZ-
HARAE tMethod()ol A Targete] &3 2= Request()
E 3E3Y Adaptee AA 9] Specific Request()2 &k
E &0 dEd olF 9F FZE ZE Object
Adapter M¥ Zeis thololade 19 57 Zt)

T targe Target
L
tMethod() Regquest) adaptee] 4 ganree
Zr_‘ {incomplete} ! SpecificRequest(
Adapter
Request()

3% 5 Object Adapter E F39] & tholojay

ojuf ®FEHR FeP=l T =g F3 FH2Q
Target (5 MH Z#2)9 4 #AE Pree[9]9] §
A HY 71ed LN Connection?] Fejolct, ol2|d &
B2 o]Rold Zy YAz HEYE H2E A
g o, Hl2E e 2 845 sk 793517 9
3 T2d H2E f¥ & PES A8 F stk
Object-Z 2:71u}E ©}83}9] Object Adapter =¥
ZYP2E] HEE HES ARseld o 2k
T.
I (tMethod)

target : P | Target

tMethod

Target
I (Request)

Request.
] !

Adapter.
I (Request)
Target

adaptee : | Adaptee

Request = adaptee.SpecificRequest
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Adaptee.
! (SpecificRequest)

I_SpeciﬁcRequest__

A Zd92Z 713sPE Object
Aeg o]Fod A FliH

Target U2
Adapter(OA) +2
27)vks o 2o
ObjectCluster_OA.

A o

TObject: T
AdapterObject : P Adapter
AdapteeObject : P Adaptee

V ter : AdapterObject - ter & TObject.target
# AdapterObject = # AdapteeObject
V tee : AdapteeObject
(3 ter : AdapterObject | ter.adaptee = tee )

RE Adapter AAE T A9 FZ W o) 3
291, & Adaptee AA+= 7zt Adapter A9
Z W4 adaptees} 1:19] g #FAE zZHA "k 99
HaE RYzRE 44 7Msd AR SY2R(VOs:
Valid Object Structure)®] 7%= o3 211,

VOS2 [ObjectCluster_OA | # TObject.target > 0 ]

AAEL BAYE o FASIe Adaptee 2F 9 7
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3% & 4 gtk 184 Adaptee A Y
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target® cardinality®= 2th wbA targetel] FE
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71Ee 2 Hegi)
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#aT.target = 1

TObject |  oblectoftype T

: bject of type Adapter (the subtype of Targer)

amAdapied : object of type Adaptes

3% 6 Object Adapter CUT9] H|AE &l
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