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1. jA

• =UH&’"-z- (Validation)

• =UH&’"!Z (Verification)

• =UH&’"F9H (Test)

2. F9H50

3. F9H}!

• yeF9H (Theoretical test)

• ^7sF9H (Machine test)

4. F9H1<9_W;!

• ViC/\C/9F9H

• [o$H\C/9F9H

5. F9Hj!’=N>

6. kS
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jA

| =UH&’"-z- (Validation):

=UH&’"79F‘O9ZC/HlW7Fk+I&+rN’9k#

| c’

VRequirement ReviewW
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jA

| =UH&’"!Z (Verification):

FWm8’/HU’<:NPOO~OKhCF57/Hj@5lFk+I

&+$ZS$57/DJ.go;Fk+I&+rN’9k#

| c’

VUnit TestingW
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jA

| =UH&’"F9H:

=UH&’"F9HHO$Wm0i‘N575rN’7$(i<,J$3H

r(93H%qN*K:

| =UH&’"F9HOVWm0i‘3<IWrP]K9k=UH&’"-z-

(Validation) H=UH&’"!Z (Verification) NltG"k#

• Wm0i‘_WU’<:F9H

• *Zl<7gsU’<:F9H

• asFJs9U’<:F9H
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F9H50

P: Wm0i‘

F: 9ZC/

D: F9HG<?

x: Wm0i‘~O

∀x ∈ D | P (x) = F (x) =⇒ ∀x | P (x) = F (x) (1)

UK$

∃x | P (x) 6= F (x) =⇒ x ∈ D (2)

3lrNBKN+ak3H,G-J$%
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F9H}!: yeF9H

yeF9H = yeGP0 = E*F9H

Wm0i‘r^7sGBT9k0K!:9k%

• &)</9k< (walk through)

• $s9Z/7gs (inspection)
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F9H}!: ^7sF9H

^7sF9H = ^7sGP0 = 0*F9H

Wm0i‘r^7sGBT7J,i0nuVr4Yk%
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^7sF9HNjg

1. yeF9HhjF9H1<9r_W9k%

2. F9H1<9KO$|T5lkPOkLb^aFM8

9k%

3. =<9Wm0i‘r3sQ$k7$BTA0Nm<I

b8f<krn.9k%

4. F9H1<9KO$U!$k~POrhj7&lg$

G#9/eKU!$kNNhN]r9k%

5. G#9/eK$F9H1<9KP~9kG<?rJ<

9k%

6. m<Ib8f<kNBTD-r0(k%

7. m<Ib8f<krBT5;$POkLr@k%

8. POkLrN+a$|T5l?POLj+I&+

A’C/9k%

9. 5 - 8 NnHr+jV9%
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ViC/\C/9F9H

Wm0i‘N0tEMKbHE$FF9H1<9_W (WHAT ?)

• Wm0i‘Nm8C/P)O^C?/M87J$%

• EMNN’rHk?aNp‘,T@NHJjd9$%

• 3<G#s0_9,/+7K/$%

�� �� �� �� � �� �	

� � � �
� 
�

� �
 
 � �

�� ��
�� � �

10 Lecture Notes – Software Engineering slide–10



'

&

$

%

[o$H\C/9F9H

Wm0i‘NbtEMKbHE$FF9H1<9_W (HOW ?)

• Wm0i‘Nm8C/KbHE/F9H1<9r_W

• Wm0i‘N49F<HasHrLkh&KF9H9$CHr_W

• Wm0i‘N9YFN,t (^) rF9H9k3H,TD=s %85 ,t (^) rL

kh&KF9H9$CHr_W

�� ��
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ViC/\C/9F9H

1. !=F9H (Functional testing)

2. is@‘F9H (Random testing)

• 79F‘9ZC/KbHE/F9H:

79F‘9ZC/NbHKF9HrTJ&%IPO ^ZS PAD rH&%

• 79F‘_WKbHE/F9H:

79F‘NWm0i‘b8f<krbHK7FF9HrTJ&%
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ViC/\C/9F9H :

79F‘9ZC/KbHE/F9H
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ViC/\C/9F9H :

79F‘_WKbHE/F9H
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[o$H\C/9F9H

[o$H\C/9F9H = =$F9H

Wm0i‘N"k4j:‘G"kbt=$r+J,i$m8C/EMqdWm0i‘

j9HbHK7FF9H9$Hr_W7$F9HrBT9k%

1. ?aVe

2. ,tVe

3. roVe

4. ro-,tVe
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[o$H\C/9F9H: ?aVe
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[o$H\C/9F9H: ,tVe
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F9Hj!’=N>

• Mutation Testing

• Random Testing

• Structural & Data flow-oriented Testing

• Assertion & Adaptive Testing

• Grammar-based Testing

• Symbolic Testing

• Domain Testing and input space partitioning

• Functional Testing

• Cause-effect Testing
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Mutation Testing

1. 5NWm0i‘NltrQ=9k#Q=5l?t,rV_e<?sH (mutant)W

H>U1k#

2. _e<?sH8grQU9k#

3. F9HrTCF"5NWm0i‘H_e<?sHNPOrfS9k#

4. 5NWm0i‘H_e<?sHNPOOlW7J1lP=N_e<?sHrN

Fk#

5. 4FN_e<?sHOC(k^GK 3A4r+jV9#

• 9j’ F9HG<?,=,+I&+rN’G-k#

• ;j’ _e<?sHt,?$#
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Random Testing

1. Wm0i‘NF~ONMNOOr@NK9k#

2. =NOObNF9HG<?r8.9k#

3. F9HG<?KhkPOr8.9k#

4. POG<?O57$+I&+rN’9k#

• 9j’ F9HG<?8.7d9$#

• ;j’ Wm0i‘=$KhkNP0r/+G-J$#
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Assertion Testing

• QtMNVKA’C/3<ItO=L03<Ir^~9k#

• c(P"Wm0i‘bG$Db a + b ≤ c rN+ak?aKO"!N8rWm0

i‘K^~9k’

...

...

if (a + b > c) {

print ‘‘ERROR: violation of condition 124\n’’;

}

...

...

• 9j’ (i</87d9$Wm0i‘t,r0*KA’C/G-k#

• ;j’ =UH&’"F9HD<krH&#
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Symbolic Testing

• aJO"F9HG<?KhCF"Wm0i‘POr8

.9k,"7s\jC/F9HNlgO"F9HG<

?KhkWm0i‘N7s\jC/POr8.9k#

• c(P"!N pascal 3<I

...

i:=1;s:=0;

while i < n do

begin

s:=s+a[i];

i:=i+1

end;

print(s)

...

N7s\jC/PO (n=4) NlgO"

a[1] + a[2] + a[3] + a[4]

KJk#

• 9j’ F9H1<9O+0*K8.85lk#
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Domain Testing

• ~O8gr$/D+N5V;CHK,1FF5V;CHKhCFWm0i‘rt

,*KF9H9k#

• "k5V;CHKhkWm0i‘rF9H9k~">N5V;CHNQt,Qo

iLHM(k#

• 9j’ F9Hj=<9,/J$#

• ;j’ *<P<iCWt,NP0O/+7K/$#
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Cause-Effect Testing

• ~OQtVNxLX8r@NK9k

• VCausal OrderingW j!KhCF~OQtN5V;CHr8.9k#

• <LN,XNQtK/-?]0,eLN,XKINh&KFA7F$/+rrO

9k#

• 9j’ #tN6xKhkP0,/+7d9$#

• ;j’ SE J0O AI ;Q,,WG"k#
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=UH&’"F9HD<k

• F9H9$H_W : EM-R@l (Specification and Description Language:

SDL)

• F9HBT&7_fl<7gs : Instrumentor

• GNU F9HD<k : Dejagnu
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Instrumentation
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M CN J N @ KO H C I J C KE L
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SDT Case Tool
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