ﬂd Kidm thw hop tréng

Structural/Clear box/Glass box testing

Thiét ké cac treong hop kiém thtr dwa vao
cau trdc cla thu tuc dé suy dan cac trwong
hop can kiém th

Nguyén tac

O Thwe hién moi dwdng dan ddc 1ap it nhat mot lan

O Thwe hién moi diéu kién logic trén True/False

0 Thwc hién moi vong lap tai cac bién va trong

pham vi hoat dong

O Thwe hién moi cau trac div liéu bén trong dé dam
bao tinh hop 1é

Nhap mén kiém thir phan



i Kiém thu hop trang

2 hwédng tiép can
O Kiém thir dwdng dan co s& (Basic path
testing)

O Kiém thir cau truc diéu kién (Control structure
testing)

‘\ ) Nhap mén kiém thir phan



ﬂd Kiém thir dwong dan co sé

Pam bao tat cd dwdng dan doc 1ap
(independent path) diéu dwoc kiém th
Pworng dan doc 1ap 1a duwdng dan di t
dau dén cudi chwong trinh ma khéng
chira dwdrng dan doc lap khac

Tap dwdng dan doc lap = tap co s&
(basic set)

Nhap mén kiém thir phan




ﬂd Kiém thir dweng dan co sé

Cac budce thuce hién

O Bwdce 1: V& do thi lwu trinh (flowgraph)

L Budc 2: Xac dinh do phire tap Cyclomat cua
do thi lwu trinh

O Buwdce 3: Xac dinh tap co s& cac dworng dan
doc lap

O Budc 4: Thiét ké test case cho moi dwong
dan doc lap

Nhap mén kiém thir phan
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ﬁd B1: V& db thi lwu trinh

Thidu:
float foo( WJ/
ﬂoate
if (a=
return O -
int x =0;
if ((a==Db) || ((c==d) && bug(a

Xx=1:
e = 1/x;
return e




ia B2: Xac dinh d phtrc tap cyclomat

> cho biét sb lwong dwdng dan déc 1ap

0 V(G) = R(sb viing) = 3

[0 V(G) = P(s6 dinh didu kién)+1 = 2+1 = 3

O V(G) = E(s6 canh)-N(sb dinh)+2 = 10-9+2 = 3

a\ 5 Nhap mén kiém thir phan



. B3: Tim tap co s& cac dudng dan
ﬂ déc lap

Tim 1 dwdng dan tr dau dén cudi chwong
trinh
Tim dwong dan méi c6 di qua mot canh moi
ma khong trung v&i cac dwong dan trwdc do
Lam cho dén khi da s6 lwgng dwdng dan
Vi du:
O Pwong dan 1: S12C1>S3->C2->S5

O Puwdng dan 2: S1>C1>82
O Pwong dan 3: S1>C1>S3->C2->S4->S5

Nhap mén kiém thir phan




.. B4: Thiét ké test case cho tirng
ﬂ dworng dan doc lap

Test case

O Pau vao: ...

O Dau ra mong muon: ...
J Muc dich: ...

Vi du test case cho dworng dan 1

O Pwong dan 1: S1>C1->S3>C2->S5
O Dau vao: a=1, b=0, c=1, d=0

O Dau ra mong muodn:

=O, e=1/x => Divide by zero error

Nhap mén kiém thir phan



. B4:Thiét ké test case cho tirng
i dwong dan doc 1ap

--n--

Divide by zero error
2 0 0 0 0 0
3 1 1 1 0 1




ﬁd Kiém th(r dworng dan co sé

trinh

O Dinh

0 Cung

O Binh diéu kién
0 Vung

Bwdc 1: do thi lwu (%)




ﬂd Kiém thir dweng dan co sé

Buwoc 2: Xac dinh do phuce tap cyclomat -
cho biét s6 lwong dwdrng dan doc 1ap

O V(G) = R(s6 vung) = 6

O V(G) = P(s6 dinh diéu kién)+1 =5+1=6

O V(G) = E(s6 canh)-N(s6 dinh)+2 = 17-13+2 = 6

Nhap mén kiém thir phan




ﬂd Kiém thir dwong dan co sé

Budc 3: tim tap co s& cac dwong dan doc 1ap
O Tim 1 dwong dan tw dau dén cudi chwong trinh

O Tim dwdng dan moi co di qua modt canh méi ma
khong trung voi cac duwong dan trede do

O Lam cho dén khi da s6 lwong dwdng dan

Vi du:

O Pwong dan 1: 122>8->9->11

O Pwong dan 2: 122->8->10>11

O Pwong dan 3: 122->3>8->9->11

O Puong dan 4: 152>3>4>7>2> ...

O Pwong dan 5: 1225324557525 ...

O Pwong dan 6: 1225324562722

Nhap mén kiém thir phan



id Kiém thir dwong dan co sé

Budc 4: thiét ké test case cho tirng
dworng dan doc lap
Vi du:
[ Test case cho dwdng dan 1
= Pau vao: ...
= Pau ra mong muon: ...
= Muc dich: ...

Nhap mén kiém thir phan




ﬁ" Kiém thr cAu trac didu kién

Kiém thr dong diéu khién (Control-flow/
Coverage testing)

Kiém th&r dong di liéu (Data flow testing)
Kiém thr vong 1ap (loop testing)

Nhap mén kiém thir phan




id Kiém thtr dong didu khidn

Coverage dung dé danh gia tinh pha cua
tap test case

[0 Statement coverage

[0 Decision/branch coverage

[0 Condition coverage

[0 Path coverage

Nhap mén kiém thir phan




id Vi du

Read A
IF A>0THEN
IFA =21 THEN
Print “Key”
ENDIF
ENDIF

» Cyclomatic complexity: _ 3

» Minimum tests to achieve: End

Statement coverage: __ 1
Branch coverage: 3

Nhap mén kiém thir phan




Z cdio
(‘n

Read A

Read B

IF A>0THEN
IFB =0 THEN
Print “No values”
ELSE
Print B
IFA>21THEN

Print A End 4

ENDIF » Cyclomatic complexity:

ENDIF » Minimum tests to achieye:
ENDIF Statement coveragea

Branch coverage:
17

Nhap mén kiém thir phan




ﬂd Kiém ther dong di liéu

Mot bién (variable)

O E)ycyc xac dinh (define): dwoc gan hay thay
ddi gia tri

O buoc str dung (use): tinh toan (c-use) hay
diéu kién (p-use)

Def-use path: dwdng dan tir def dén use

clia mot bién

D liéu test dwoc tao ra dé phu tat ca cac

def-use

Nhap mén kiém thir phan




id Kiém thtr dong dir liéu

Vi du
1 sum=10 sum, def
2 read (n), n, def
3 i=1 i, def
4 while (i <=n) [ np-sue
5 read (number) number, def
il sum = sum + number sum, def, sum, number, c-use
7 I=i+1 I, def, c-use
8 end while
9 print (sum) sum, c-use

/ Nhap mén kiém ther phén




id Kiém ther dong di liéu

- Table for sum

pair id deft use

1 | 6

2 1 9

3 6 6

4 6 9

Table for 1

pair id def use

| 3 4

2 3 7

3 7 7

4 7 4 X
— rphkan

Se— .



ﬂcdo Kiém thdr vong 1ap

Kiém tra tinh hop hé cua cau truc vong
lap

Bon dang vong lap:

_ap don (simple loops)

_ap médc ndi (concatenated loops)

_&p 16ng nhau (nested loops)

| &p khéng cau truc (unstructured loops)

O

OO0 0O

Nhap mén kiém thir phan




id Kiém thr vong 13p

Simple Nested  Concatendate TUnstructured

N |



icdo Kiém thr vong 1ap

Kiém thr vong l1ap don (Simple loop)
_ap 0 lan

Lap 1 1an

| dp 2 lan

| &p k lan

Lap n-1, n, n+1 lan v&i n 1a s6 vong 1ap 1én
nhat co thé

N 23
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A8V,

£ cdio Kiém thdr vong 1ap

public class loopdemo

{

/** Compute total of numItems positive numbers in the array
* @param numItems how many items to total, maximum of 10.
*/

public int findTotal(int numItems)

{

int total = 0;
if (numItems <= 10)

{
for (int count=0; count < numItems; count = count + 1)
{
if (numbers[count] > 0)
{ numitems
total = total + numbers[count]; 0
}
} 1
} 2
return total; 5
}
} 9




ﬂcdo Kiém thdr vong 1ap

Kiém thr vong 1ap 16ng nhau (nested
loops)
[0 Xem vong lap trong cung la vong lap don
O Tatca cac vong ldp bén ngoai chon gia tri 1ap
nho nhat
O Tiép tuc véi vong lap trong ké cudi
Céac vong |ap bén trong chon gia tri 1&p k lan
Cac vong lap bén ngoai chon gia tri lap nho nhat
L&p lai cho dén khi kiém dén vong 1ap ngoai cung




id Kiém thir vong 1ap

Kiém thtr vong 1&p moc ndi (concatenated

loops)

0 Néu cac vong lap ddc 1ap véi nhau => kiém
nhw vong lap don

O Néu cac vong 1&p phu thudc lan nhau =>
kiem nhw vong lap 16ng nhau

N %



ﬁd Kiém thr vong 13p

Lap khéng cau truc (unstructured loops)
0 Khong test, re-design

N 27



