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What’s Decision Table
Decision tables (¥ 3/ 3<) have been used to represent and
analyze complex logical relationships since the early 1960s. They
are ideal for describing situations in which a number of
combinations of actions are taken under varying sets of conditions.

Stub Entry
Rule 1 |Rule 2 |Rules 3, 4| Rule 5 | Rule 6 |Rules 7, 8
Condition | ¢l T T F F F Condition

Stub c2 T T F T T F Entries

c3 T F — T F —
Action e X X X Action
Stub a2 X X Entries

a3 X X
ad X X
@t uxE -

SOFTWARE TESTING: Approaches and Technologies 3/47 N sun varsex uNIvERSITY
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What’s Decision Table
Portions in a decision table
Stub (#ff) portion: the part to the left of the bold vertical line is
the stub portion;
Entry (i1 B /25 B) portion: the part to the right of the bold
vertical line is the entry portion.
Condition portion: the part above the bold horizontal line is
the condition portion;
Action portion: the part below the bold horizontal line is the
action portion.
Thus, we can refer to the condition stub, the condition entries, the
action stub, and the action entries.
A column in the entry portion is a rule. Rules indicate which
actions, if any in the action portion of the rule, are taken for the
circumstances indicated in the condition portion of the rule.

SOFTWARE TESTING: Approaches and Technologies 447
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Example of Decision Table
When conditions c1, c2, and c3 are all true, actions al and a2 occur.
When c1 and c2 are both true and c3 is false, then actions al and

a3 occur.

When cl is true and c2 is false, the entry for c3 in the rule is called
a “don’t care” entry. This means the condition c3 is irrelevant, or
the condition c3 does not apply. Sometimes people will enter the
“n/a” symbol (not apply) for this latter interpretation.

SOFTWARE TESTING: Approaches and Technologies

Rule 1 | Rule 2 |Rules 3, 4| Rule 5| Rule 6 |Rules 7, 8

cl T T T F F F

c2 T T F T T F

c3 T F - T _

al X X X

a2 X X

a3 X X

ad X X

(&) T X F —
5147 RSP SUN VAT-SEN UNIVERSITY
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Test Cases identified with a Decision Table

To identify test cases with decision tables, we interpret conditions
in a decision table as inputs and actions as outputs.
Sometimes conditions end up referring to equivalence classes
of inputs, and actions refer to major functional processing
portions of the item tested.
The rules are then interpreted as test cases. Because the decision
table can mechanically be forced to be complete, we have some
assurance that we will have a comprehensive (£ H/i£R) set of
test cases.
Decision tables in which all the conditions are binary are called
Limited Entry Decision Tables (LEDTs, It B % PR ¥ EZ%). For a
limited entry decision table with n conditions, there must be 2"
independent rules.

Extended Entry Decision Tables (EEDTs, In B RFIE 3R).

SOFTWARE TESTING: Approaches and Technologies 6/ 47
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Decision Table for Triangle Problem

Stub R1 | R2 |R3| R4 | R5 | R6 | R7 | R8 | R9 | R10 | R11
cl:a<b+c? F T T T T T T T T T
c2:b<a+c? — F T T T T T T T T =
c3:c<a+b? — - F T T T T T T T T
cd:a=b? - i B A T T T F F F F
c5:a=c? - - - T T F F T T F F
c6:b=c? - - - T F T F T F T F
al: Not a triangle X X X
a2: Scalene X
a3: Isosceles X X X
a4: Equilateral X
a5: Impossible X X X

Rule Count: 2=64 32 16 8 1 1 1 1 1 1 1 1

FhXE

SUN YAT-S5EN UNIVERSITY
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Test Cases from Decision Table for the Triangle Problem

Case ID a b c Expected Output
ID1 4 1 2 Not a triangle
ID2 1 4 2 Not a triangle
ID3 1 2 4 Not a triangle
ID4 5 5 5 Equilateral
ID5 ? ? ? Impossible
ID6 ? ? ? Impossible
ID7 2 3 Isosceles
ID8 ? ? ? Impossible
ID9 2 3 2 Isosceles

ID10 3 2 2 Isosceles
ID11 3 4 5 Scalene
SOFTWARE TESTING: Approaches and Technologies 8147
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NextDate Problem
The complexity in the triangle program is due to the relationships
between inputs and correct outputs. The NextDate function is a
good example to illustrate a different kind of complexity—logical
relationships among the input variables.

NextDate is a function of three variables: month, date, and year. It
returns the date of the day after the input date. The month, date,
and year variables have integer values subject to these conditions:

Cl:1<month<12

C2:1<day<31

C3: 1812 <year <2012
By the Gregorian calendar, a year is a leap year (which has 29 days
in February) if it is divisible by 4, unless it is a century year. Century
years are leap years only if they are multiples of 400; thus, 1992,
1996, and 2000 are leap years, while the year 1900 is not a leap
year.

SOFTWARE TESTING: Approaches and Technologies 9/ 47
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NextDate Problem
A set of equivalence classes is as follows
M1 = {month: month has 30 days}
M2 = {month: month has 31 days except December}
M3 = {month: month is December}
M4 = {month: 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}
Y2 = {year: year is a common year}
The Cartesian product of these contains 4x5x2 = 40 elements. The
result of combining rules with “don’t care” entries is given in the
table next slide; it has 22 rules.

SOFTWARE TESTING: Approaches and Technologies 10 / 47
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¥ NextDate Problem

Decision Table for NextDate Function (1)

Stub R1 | R2 |R3| R4 | R5 | R6 | R7 | R8 | R9 | R10
Condition
cl: Month in M1 |{M1 | M1 M1 |M1|M2|M2|M2| M2| M2
c2: Day in D1 | D2 (D3| D4 | D5 | D1 | D2 | D3 | D4 | D5
c3: Yearin - - - - - - - - - -
Action
al: Impossible X
a2: Increment day X X X X X X X
a3: Reset day X X
a4: Increment month X X
a5: Reset month
a6: Increment year

SOFTWARE TESTING: Approaches and Technologies 11147 ) *J‘ K% -
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NextDate Problem
Decision Table for NextDate Function (2)

Stub R11 | R12 |R13| R14 | R15 | R16 | R17 | R18 | R19 | R20 | R21 | R22
Condition
cl: Month in M3 |[M3 M3 M3 | M3 | M4 | M4 | M4 | M4 | MA| M4 | M4
c2: Day in D1 | D2 (D3| D4 | D5 | D1 | D2 | D2 | D3 | D3 | D4 | D5
c3: Yearin - - - - - - Y1 | Y2 | Y1 | Y2 - -
Action
al: Impossible X X X
a2: Increment day X X X X X X
a3: Reset day X X X
a4: Increment month X X
a5: Reset month X
a6: Increment year X

(&) T b X% —

SUN YAT-S5EN UNIVERSITY
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¥ NextDate Problem

Decision Table for NextDate Function1) /

Don’t care

Identical actions

/

Stub R1 | R2 | R3 | R4 R5/ R6 7 | R8 | R9 | R10
Condition /
c1: Month in M1 | ML M1 [ MLYM2 | M2 | M2 | M2 [ M2
c2: Dayin D1 | D2 D/3/ D4 5| D1 | D2 | D3| D4 | D5
— T
c3: Yearin d -1 -1-D -1 -1-1-1-1-
[~ 1
Action //
al: Impossible / X
=1 | —
a2: Increment day d X X | XD X X X X
N "
a3: Reset day X X
a4: Increment month X X
a5: Reset month
a6: Increment year
@) F k& —
SOFTWARE TESTING: Approaches and Technologies 13147 = Sun AT-SEN UNIVERSITY
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W NextDate Problem
Reduced Decision Table for NextDate Function (1)

Stub R1-R3 R4 | R5 R6-R9 R10
Condition
cl: Month in M1 M1 | M1 M2 M2
c2: Day in D1, D2, D3 D4 | D5 D1, D2, D3, D4 D5
c3: Yearin - - - - -
Action
al: Impossible X
a2: Increment day X X
a3: Reset day X X
a4: Increment month X X
a5: Reset month
a6: Increment year

SOFTWARE TESTING: Approaches and Technologies 14 47 ) *J‘ K% -
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W NextDate Problem
Decision Table for NextDate Function (2)

Stub R11 | R12 |R13| R14 | R15 | R16 | R17 | R18 | R19 | R20 | R21 | R22
Condition
cl: Month in M3 |[M3 | M3 M3|M3| M4 | M4 | M4 | M4 | MA| M4 | M4
c2: Day in D1 | D2 (D3| D4 | D5 | D1 | D2 | D2 | D3 | D3 | D4 | D5
c3: Yearin - - - - - - Y1 | Y2 | Y1 | Y2 - -
Action
al: Impossible X X X
a2: Increment day X X X X X X
a3: Reset day X X X
a4: Increment month X X
a5: Reset month X
a6: Increment year X

(&) T b X% —

SUN YAT-S5EN UNIVERSITY
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NextDate Problem
Reduced Decision Table for NextDate Function (2)

Stub R11-R14 R15 | R16 | R17 | R18 | R19 | R20 | R21-R22

Condition
cl: Month in M3 M3 | M4 | M4 | M4 | M4 | M4 M4
c2: Day in D1, D2, D3, D4 D5 | D1 | D2 | D2 | D3 | D3 D4, D5
c3: Yearin - - - Y1 | Y2 | Y1 | Y2 -
Action
al: Impossible X X
a2: Increment day X X X
a3: Reset day X X X
a4: Increment month X X
a5: Reset month X
a6: Increment year X

SOFTWARE TESTING: Approaches and Technologies 16 / 47 ) *J‘ K% -
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NextDate Problem
Decision Table Test Cases for NextDate

Case ID » 1-3 4 5 6-9 10
Month 4 4 4 1 1
Day 15 30 31 15 31
Year 2001 2001 2001 2001 2001
Expect Invalid
Output 4/16/2001| 5/1/2001 input data 1/16/2001(2/1/2001
CaseID=» | 11-14 15 16 17 18 19 20 21-22
Month 12 12 2 2 2 2 2 2
Day 15 31 15 28 28 29 29 30
Year 2001 2001 2001 2004 2001 2004 2001 2001
Expect Invalid Invalid
Output 12/16/2001| 1/1/2002 |2/16/2001|2/29/2004| 3/1/2001 | 3/1/2004 input data |input data
@) F b X% —
SOFTWARE TESTING: Approaches and Technologies 17 | 47
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FIE RN
FIEF|ERIZER:
(1) FE R BN . 5140 n DN EEERY LEDT A 20 NI
(2) 5 T BRI SR FNEhERE
(3) IEAFHIN,
(4) EEASNED, [FEIVIBHIETR.
(5) L& : AHMBURNEERRARHIER.
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