Decision Table &
Cause Effect Graph Testing
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. Vidu: Tinh chiét khau khi mé tai
ﬂ khodn tin dung

Néu la khach hang mai thi dwoc chiét khau 15%

Né&u 13 khach hang VIP thi dwoc chiét khau 10%

Néu co phiéu khuyén mai (coupon) thi dwoc chiét khau
20%, nhwng khdéng ap dung coupon cho khach hang
moi

Chiét khau cé thé dwoc cong don

= Cac diéu kién phu thudc Ian nhau?
= Can bao nhiéu Test Case?
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ﬂd Decision Table

Phwong phéap thiét ké Test Case dwa trén bang quyét

dinh (bang chan tri)

Kiém tra trong trwong hop ¢é nhiéu diéu kién (multiple
conditions)

Giup phét hién sy day da va phu thudc 1an nhau gitra

cac diéu kién

Khuyét diém: bung nd t6 hop khi cé nhiéu diéu kién

Causes 112]3|4(5[6]|7]8
Cause 1 YIY|Y|YIN|NIN|N
Cause 2 YIY|ININIY|YIN|N
Cause 3 YIN|YINIYIN|Y|N
Effects
Effect 1

\...




id Decision Table

4 buwoc
1. Xac dinh tap Diéu kién/Nguyén nhan (Cause)
va Két qua (Effect)
2. Lap Bang quyét dinh
Rut gon Bang quyét dinh

4. Chuyén mdi cdt trong bang quyét dinh thanh
1 Test Case
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id Xac dinh Cause & Effect

Nguyén nhan

O C1: la khach hang moi
0 C2: la khach hang VIP
[0 C3: co coupon

Két qua

O E1: chiét khau 15%

[0 E2: chiét khau 10%

[0 E3: chiét khau 20%

hﬁﬁ




£ cdio Lap Decision Table

Cause p. 3 4 5 6 7 8
C1 (new) T T T T F F F F
C2 (VIP) T T F F T T F F
C3 (coupon) T F T F T F T F

E1 (15%) X X

E2 (10%) X X

E3 (20%) X X
E4 (impossible) X X

Chiét khau - - 15%  15% 30% 10%  20% 0%
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Rut gon Decision Table

C1 (new) T F F F F
C2 (VIP) F T T F F
C3 _ T F T F
(coupon)
Effet
E1 (15%) X
E2 (10%) X X
E3 (20%) X X
Chiét khdu 15% 30% 10% 20% 0%

MOi cot trong Decision Table 13 1 Test Case



ld Lap bang Test Case

#TC Input Expected Output
New VIP Coupon Chiét khau

TC1 Y N Y 15%

TC2 N Y Y 30%

TC3 N Y N 10%

TC4 N N Y 20%

TC5 N N N 0%

MOoi cot trong Decision Table 13 1 Test Case
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id Vi du: Triangle Problem

Input: chiéu dai 3 canh tam giac (a, b, c)
Output:

0 Khéng phai tam giac (Not triangle)

0 Tam giac thwong (Scalene)

[0 Tam giac can (Isosceles)
O Tam gidc déu (Equilateral)

N m



id Xac dinh Cause & Effect

Nguyén nhan:

O Cl.a<b+c

O C2:b<a+c

O C3:c<a+b

O C4:a= b

O Cs:a

O C6: b C

Két qua

O E1: Khong phai tam giac (Not triangle)
O E2: Tam giac thwdng (Scalene)
0 E3: Tam giac can (Isosceles)
0 E4: Tam giac déu (Equilateral)

N ﬂ




" cdio Decision Table Rut gon

Assume a, b and c are Pick input <a, b, c> for each of the columns
all between 1 and 200 : : : : : : : : : :
\ 1 1 1 1 1 1 1 1 1 1
\ 1. a<b+c F:T:T: T:T:T:T:T:TrI':T
\ 2. b<a+c -1 F1 Ty T|T|T|T|T|T:T|T
\ 3. c<a+b PR TTTITITITIT T
| | | | | | | | | |
4 asb o TITITITIEIF P
5. a=c -1-1-1 Tt TitFirFir T1T IFIF
6. b=c -l-l TIRITIRITIF TR
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
1. Not triangle X XX, o
| | | | | | | | | |
2. Scalene A T
3. lIsosceles : : : : : :X: :X:X:
4. Equilateral oo X |
5. YOSS T IX IX1 1 XI
| | | | | | | |
R



id Test Cases

#TC Input Expected Output
a b C
TC1 4 1 2 Not triangle
TC2 1 4 2 Not triangle
TC3 1 2 4 Not triangle
TC4 5 5 5 Equilateral
TC5 2 2 3 Isosceles
TC6 2 3 2 Isosceles
TC7 3 2 2 Isosceles
TC8 3 4 5 Scalene

BN 13



 ctio Vi du: Next Date Problem

M1= {month
M2= {month
M3= {month
M4= {month

month has 30 days}
month has 31 days}
month is December}
month is February}

D1={day | 1 < day < 27}

D2= {day | day = 28}

D3= {day | day = 29}

D4= {day | day = 30}

D5= {day | day=31}

Y1= {year | year is a leap year}

=Jyear | year is a common year}
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© cdio Decision Table

Cause 1 2 3 4 5 6 7 8 9 10
C1: month in Ml [ Ml | M1 | Ml Ml |M2|M2| M2 | M2 | M2

C2: day 1n DI D2 D3 (D4 | D5 | DI | D2 | D3 D4 | D5

C3: year in
Effect

E1l: Impossible X
E2: Increment day X X | X X | X | X | X
E3: Reset day

E4: Increment month X X

ES5: reset month

E6: Increment year




7 cdio Decision Table (tt)

Cause 11 12 13 14 15 16 17 18 19 20 21 22
C1: month in M3 (M3 M3 M3 M3 | M4 [ M4 | M4 | M4 | M4 | M4 | M4
C2: day in DI | D2 D3 | D4 | D5 | DI | D2 | D2 | D3 | D3 | D4 | DS
C3: year in - - - - - - YL | Y2 | YL | Y2

Effect

El: Impossible X | X | X
E2: Increment day X X X X X | X

E3: Reset day X X | X

E4: Increment month

ES5: reset month X

E6: Increment year X




ﬁd Test Cases

#TC Input Expected Output
Day Month Year Next Date
TC1 2 4 2013 4/3/2013
TC2 28 4 2013 4/29/2013
TC3 29 4 2013 4/30/213
TC4 30 4 2013 5/1/2013
TCS5 31 2 2013 Error
TC6 2 5 2013 5/3/2013
TC7 28 5 2013 5/29/2013
TC8 29 5 2013 5/30/2013

N w



ﬁd Test Cases (it)

#TC Input Expected Output
Day Month Year Next Date
TC9 30 5 2013 5/31/2013
TC10 31 5 2013 6/1/2013
TC11 2 12 2013 12/3/2013
TC12 28 12 2013 12/29/2013
TC13 29 12 2013 12/30/213
TC14 30 12 2013 12/31/2013
TC15 31 12 2013 1/1/2014

N m



id Test Cases (it)

#TC Input Expected Output
Day Month Year Next Date

TC16 2 2 2013 2/3/2013

TC17 28 2 2000 2/29/2000

TC18 28 2 2013 3/1/2013

TC19 29 2 2000 3/1/2000

TC20 29 2 2013 Error

TC21 30 2 2013 Error

TC22 31 2 2013 Error

N m
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ﬂd Cause — Effect Graph

Phuong phap thiét ké Test Case dwa trén do thi
Nguyén nhan - Két qua

Giup kiém tra sy day du va phu thuéc gira nhieu
diéu kién

Uu diém: gidm thiéu bung nd t6 hop

a AND /\
° @
\ Effect 3 occurs if both causes 1 and 2 are present.
1 ‘—‘ : |
° ﬂ ffect 2 occurs if cause 1 occurs.
e fect 2 occurs if cause 1 does not occur.

/




ﬂd Cause — Effect Graph

5 budc

1. Xéac dinh tap Nguyén nhan (Cause) va Két
qua (Effect)

. Xac dinh tap Luat (Rule = Cause => Effect)

. V& d6 thj Cause Effect

Chuyén d6 thi sang Decision Table rut gon

Chuyén mdi cdt ctia Decision Table thanh 1
Test Case

AW N




ﬁ" Vi du: Tinh chiét khdu mé& Credit
Card

I Nguyén nhan
O C1:la khach hang maoi
O C2:la khach hang VIP
0 C3: co6 coupon
| Kétqua
O E1: chiét khdu 15%
O E2: chiét khdu 10%
O E3: chiét khau 20%
| Luat
O R1:ifC1and!C2 then E1
O R2:if C2and!C1 then E2
C3 and !C1 then E3
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¢ cdio Lap Decision Table

C1 (new) T T F F F
C2 (VIP) F F T T F
C3 (coupon) T F T F T

E1 (15%) X X
E2 (10%) X X
E3 (20%) X X

E4 (impossible)
Chiét khau 15% 15% 30% 10% 20%




ﬁ" Vi du: Tinh mtrc Bao hiém O t6

Pac ta
O Gi&i tinh n nhd hon 65 tudi, bao hiém $500

O Gidi tinh nam nhd hon 25 tudi, bao hiém
$3000

O Gidi tinh nam tir 25-64 tudi, bao hiém $1000
0 B4t clr ai tr 65 tudi tré 1én, bao hiém $1500
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{ cdio Causes & Effects

Causes (input conditions) Effects (output conditions)
1. Sexis Male 100. Premium is $1000
2. SexisFemale 101. Premium is $3000
3. Ageis<25 102. Premium is $1500
4. Ageis >=25and < 65 103. Premium is $500
5. Ageis>=65

Table 1 — Causes and Effects




£ cdio Cause & Effect Graph

CEG Interpretation

Causes: 1. Sex is Male
and (A)
4. Ageis >=25and < 65
Effect: 100: Premium is $1000

CEG #1:

CEG #2: Causes: 1. Sex is Male
and (A)
3. Ageis <25

Effect: 101: Premium is $3000

CEG #3: Causes: 1. Sex is Male
and (A)
5. Ageis >= 65
or (V)
2. Sex is Female
and (A)
5. Ageis >=65
Effect: 102: Premium is $1500

Causes: 2. Sex is Female
and (A)
3. Ageis <25

CEG #4:

or (V)
2. Sex is Female
and (A)
4. Ageis >=25and < 65
Effect: 103: Premium is $500

Table 2 - Cause-Effect Graphs
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Phan loai Constraints

Constraint Symbol

Definition

"
- a
-

The "E" (Exclusive) constraint states that both
causes a and bcannot be true simultaneously.

The"I" (Inclusive (at least one)) constraint
states that at least one of the causes a, band ¢
must always be true (a, b, and ccannot be
false simultaneously).

The "0" (One and Only One) constraint states
that one and only one of the causes aand b

O<~i.. can be true.
l The "R" (Requires) constraint states that for
cause ato be true, than cause b must be true.
R

In other words, it is impossible for cause a to
be true and cause bto be false.

The "M" (mask) constraint states that if effect x
is true; effect y is forced to false. (Note that the
mask constraint relates to the effects and not
the causes like the other constraints.

Table 3 - Constraint Symbols

28




ﬁe:j‘c‘aio- Vi du: One-and-only-one Constraint

Tai sao khéng st dung exclusive constraint?

Causes: 1. Sex is Male
and (A)
5. Ageis >=65

CEG #3:

or (V)
2. Sex is Female
and (A)
5. Age is >= 65
Effect: 102: Premium is $1500

Figure 2 - Example of “O" constraint
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£ cdio Decision Table

Test Case 1 2 3 4 5 6
Causes:

1 (male) 1 1 1 0 0 0
2 (female) 0 0 0 1 1 1
3 (<25) 1 0 0 0 1 0
4 (>=25 and < 65) 0 1 0 0 0 1
5 (>= 65) 0 0 1 1 0 0
Effects:

100 (Premium is $1000) 0 1 0 0 0 0
101 (Premium is $3000) 1 0 0 0 0 0
102 (Premium is $1500) 0 0 1 1 0 0
103 (Premium is $500) 0 0 0 0 1 1

Table 4 - Limited-Entry Decision Table
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Test Case 1 2 3 4 5 6
Causes:

1 (male) 1 1 1 0 0 0
2 (female) 0 0 0 1 1 1
3 (<25) 1 0 0 0 1 0
4 (>=25 and < 65) 0 1 0 0 0 1
5 (>= 65) 0 0 1 1 0 0
Effects:

100 (Premium is $1000) 0 1 0 0 0 0
101 (Premium is $3000) 1 0 0 0 0 0
102 (Premium is $1500) 0 0 1 1 0 0
103 (Premium is $500) 0 0 0 0 1 1

Table 4 - Limited-Entry Decision Table

Sex Age Premium
1 Male <25 $3000
2 Male >=25 and < 65 $1000
3 Male >= 65 $1500
4 Female >= 65 $1500
5 Female <25 $500
6 Female >=25 and < 65 $500

Table 5 - Test Cases




