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2 Specification Review
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2.3 Performance Requirements
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2.5 Interface Requirements
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2.6 Other Requirements
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3 Brute—Force Testing

3.1 Use Case Testing
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4 Category—Partition Testing

4.1 Test Specification Language

Ostrand2} Balcers2] 1988 CACM =1 [4]o]| 4] Category—Partition Testing= ¢
3 A oot mu|el EA olojel TSL(Test Specification Language)2 AF&S| H|AE
Selaelsl deAE BAlstach

Listing 1: TSLE ZA 5 HAE A

Line:
Lines:
Zero. [single]
Positive.
Annotation:
Comments :
Zero .
Positive. [property ContainsComment ]
Style:
Single—line. [if ContainsComment
Multi—line. [if ContainsComment] [property MultiLineComment |
Matching:
True. [if MultiLineComment ]
False. [if MultiLineComment ]
Function:
Functions:
Zero .
Positive.
Variable:
Variables:
Zero .
Positive .
Preprocessor:
Includes:
Zero .
Positive.
Defines:
Zero.
Positive .



4.2 Test Frame Generation
Category—Partition H|IAE YA|E TSLZE 2451, tslgenerator[5] S AHE-3) H)
AE Ze9) A4S AES ST,

Listing 2: TSL& 53] AAE HAE T Y

Test Case 1 <single>
Lines : Zero
Test Case 2 (Key = 2.1.0.0.1.1.1.1.)
Lines : Positive
Comments . Zero
Style : <n/a>
Matching : <n/a>
Functions . Zero
Variables . Zero
Includes . Zero
Defines . Zero
Test Case 3 (Key = 2.1.0.0.1.1.1.2.)
Lines : Positive
Comments . Zero
Style : <n/a>
Matching : <n/a>
Functions . Zero
Variables . Zero
Includes . Zero
Defines : Positive
Test Case 4 (Key = 2.1.0.0.1.1.2.1.)
Lines : Positive
Comments . Zero
Style : <n/a>
Matching : <n/a>
Functions . Zero
Variables . Zero
Includes : Positive
Defines . Zero
Test Case 5 (Key = 2.1.0.0.1.1.2.2.)
Lines : Positive



Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 6

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 7

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 8

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 9

Lines
Comments
Style

Zero
<n/a>
<n/a>
Zero
Zero
Positive
Positive

(Key = 2.1.0.0.1.2.1.1.)

Positive
Zero
<n/a>
<n/a>
Zero
Positive
Zero
Zero

(Key = 2.1.0.0.1.2.1.2.)

Positive
Zero
<n/a>
<n/a>
Zero
Positive
Zero
Positive

(Key = 2.1.0.0.1.2.2.1.)

Positive
Zero
<n/a>
<n/a>
Zero
Positive
Positive
Zero

(Key = 2.1.0.0.1.2.2.2.)

Positive
Zero
<n/a>



Matching
Functions
Variables
Includes
Defines

Test Case 10

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 11

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 12

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 13

Lines
Comments
Style
Matching
Functions

<n/a>
Zero
Positive
Positive
Positive

(Key = 2.1.0.0.2.1.1.1.)

Positive
Zero
<n/a>
<n/a>
Positive
Zero
Zero
Zero

(Key = 2.1.0.0.2.1.1.2.)

Positive
Zero
<n/a>
<n/a>
Positive
Zero
Zero
Positive

(Key = 2.1.0.0.2.1.2.1.)

Positive
Zero
<n/a>
<n/a>
Positive
Zero
Positive
Zero

(Key = 2.1.0.0.2.1.2.2.)

Positive
Zero
<n/a>
<n/a>
Positive



Variables
Includes
Defines

Test Case 14

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 15

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 16

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 17

Lines
Comments
Style
Matching
Functions
Variables
Includes

Zero
Positive
Positive

(Key = 2.1.0.0.2.2.1.1.)

Positive
Zero
<n/a>
<n/a>
Positive
Positive
Zero
Zero

(Key = 2.1.0.0.2.2.1.2.)

Positive
Zero
<n/a>
<n/a>
Positive
Positive
Zero
Positive

(Key = 2.1.0.0.2.2.2.1.)

Positive
Zero
<n/a>
<n/a>
Positive
Positive
Positive
Zero

(Key = 2.1.0.0.2.2.2.2.)

Positive
Zero
<n/a>
<n/a>
Positive
Positive
Positive



Defines

Test Case 18
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 19
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 20
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 21
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Positive

(Key = 2.2.1.0.1.1.1.1.)

Positive
Positive
Single—line
<n/a>

Zero

Zero

Zero

Zero

(Key = 2.2.1.0.1.1.1.2.)

Positive
Positive
Single—line
<n/a>

Zero

Zero

Zero
Positive

(Key = 2.2.1.0.1.1.2.1.)

Positive
Positive
Single—line
<n/a>

Zero

Zero
Positive
Zero

(Key = 2.2.1.0.1.1.2.2.)

Positive
Positive
Single—line
<n/a>

Zero

Zero
Positive
Positive

10



Test Case 22
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 23
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 24
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 25
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 26

(Key = 2.2.1.0.1.2.1.1.)

Positive
Positive
Single—line
<n/a>

Zero
Positive
Zero

Zero

(Key = 2.2.1.0.1.2.1.2.)

Positive
Positive
Single—line
<n/a>

Zero
Positive
Zero
Positive

(Key = 2.2.1.0.1.2.2.1.)

Positive
Positive
Single—line
<n/a>

Zero
Positive
Positive
Zero

(Key = 2.2.1.0.1.2.2.2.)

Positive
Positive
Single—line
<n/a>

Zero
Positive
Positive
Positive

(Key = 2.2.1.0.2.1.1.1.)
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Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 27
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 28
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 29
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 30
Lines
Comments

Positive
Positive
Single—line
<n/a>
Positive
Zero

Zero

Zero

(Key = 2.2.1.0.2.1.1.2.)

Positive
Positive
Single—line
<n/a>
Positive
Zero

Zero
Positive

(Key = 2.2.1.0.2.1.2.1.)

Positive
Positive
Single—line
<n/a>
Positive
Zero
Positive
Zero

(Key = 2.2.1.0.2.1.2.2.)

Positive
Positive
Single—line
<n/a>
Positive
Zero
Positive
Positive

(Key = 2.2.1.0.2.2.1.1.)

Positive
Positive
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Style
Matching
Functions
Variables
Includes
Defines

Test Case 31
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 32
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 33
Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 34
Lines
Comments
Style
Matching

Single—line
<n/a>
Positive
Positive
Zero

Zero

(Key =
Positive
Positive
Single—line
<n/a>
Positive
Positive
Zero
Positive

(Key =
Positive
Positive
Single—line
<n/a>
Positive
Positive
Positive
Zero

(Key =
Positive
Positive
Single—line
<n/a>
Positive
Positive
Positive
Positive

(Key =
Positive
Positive
Multi—line
True
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Functions
Variables
Includes
Defines

Test Case 35

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 36

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 37

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 38

Lines
Comments
Style
Matching
Functions
Variables

(Key = 2.2.2.1.1.1.1.2.)

(Key = 2.2.2.1.1.1.2.1.)

(Key = 2.2.2.1.1.1.2.2.)

(Key = 2.2.2.1.1.2.1.1.)

Zero

Zero

Zero

Zero
Positive
Positive
Multi—line
True

Zero

Zero

Zero
Positive
Positive
Positive
Multi—line
True

Zero

Zero
Positive
Zero
Positive
Positive
Multi—line
True

Zero

Zero
Positive
Positive
Positive
Positive
Multi—line
True

Zero
Positive
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Includes
Defines

Test Case 39

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 40

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 41

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 42

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Zero
Zero

(Key = 2.2.2.1.1.2.1.2.)
Positive

Positive
Multi—line
True

Zero
Positive
Zero
Positive

(Key = 2.2.2.1.1.2.2.1.)
Positive

Positive
Multi—line
True

Zero
Positive
Positive
Zero

(Key = 2.2.2.1.1.2.2.2.)

Positive

Positive

Multi—line

True

Zero

Positive

Positive

Positive

(Key = 2.2.2.1.2.1.1.1.)

Positive

Positive

Multi—line

True

Positive

Zero

Zero

Zero
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Test Case 43

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 44

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 45

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 46

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

(Key = 2.2.2.1.2.1.1.2.)

Positive
Positive
Multi—line
True
Positive
Zero

Zero
Positive

(Key = 2.2.2.1.2.1.2.1.)

Positive
Positive
Multi—line
True
Positive
Zero
Positive
Zero

(Key = 2.2.2.1.2.1.2.2.)

Positive
Positive
Multi—line
True
Positive
Zero
Positive
Positive

(Key = 2.2.2.1.2.2.1.1.)

Positive
Positive
Multi—line
True
Positive
Positive
Zero

Zero
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Test Case 47

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 48

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 49

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 50

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 51

Lines

(Key = 2.2.2.1.2.2.1.2.)

Positive

Positive

Multi—line

True

Positive

Positive

Zero

Positive

(Key = 2.2.2.1.2.2.2.1.)

Positive

Positive

Multi—line

True

Positive

Positive

Positive

Zero

(Key = 2.2.2.1.2.2.2.2.)

Positive

Positive

Multi—line

True

Positive

Positive

Positive

Positive

(Key = 2.2.2.2.1.1.1.1.)
Positive
Positive
Multi—line
False
Zero
Zero
Zero
Zero

(Key = 2.2.2.2.1.1.1.2.)
Positive
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Comments : Positive

Style : Multi—line
Matching : False
Functions . Zero
Variables . Zero
Includes . Zero
Defines : Positive
Test Case 52 (Key = 2.2.2.2.1.1.2.1.)
Lines : Positive
Comments : Positive
Style : Multi—line
Matching : False
Functions . Zero
Variables . Zero
Includes : Positive
Defines . Zero
Test Case 53 (Key = 2.2.2.2.1.1.2.2.)
Lines : Positive
Comments : Positive
Style : Multi—line
Matching : False
Functions . Zero
Variables . Zero
Includes : Positive
Defines : Positive
Test Case 54 (Key = 2.2.2.2.1.2.1.1.)
Lines : Positive
Comments : Positive
Style : Multi—line
Matching : False
Functions . Zero
Variables : Positive
Includes . Zero
Defines . Zero
Test Case 55 (Key = 2.2.2.2.1.2.1.2.)
Lines : Positive
Comments : Positive
Style : Multi—line

18



Matching : False

Functions . Zero
Variables : Positive
Includes . Zero
Defines : Positive
Test Case 56 (Key = 2.2.2.2.1.2.2.1.)
Lines :  Positive
Comments : Positive
Style : Multi—line
Matching : False
Functions . Zero
Variables : Positive
Includes : Positive
Defines : Zero
Test Case 57 (Key = 2.2.2.2.1.2.2.2.)
Lines : Positive
Comments : Positive
Style : Multi—line
Matching : False
Functions . Zero
Variables : Positive
Includes : Positive
Defines :  Positive
Test Case 58 (Key = 2.2.2.2.2.1.1.1.)
Lines : Positive
Comments : Positive
Style : Multi—line
Matching : False
Functions : Positive
Variables . Zero
Includes . Zero
Defines : Zero
Test Case 59 (Key = 2.2.2.2.2.1.1.2.)
Lines : Positive
Comments : Positive
Style : Multi—line
Matching : False
Functions : Positive
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Variables
Includes
Defines

Test Case 60

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 61

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 62

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 63

Lines
Comments
Style
Matching
Functions
Variables
Includes

Zero
Zero
Positive

(Key = 2.2.2.2.2.1.2.1.)

Positive
Positive
Multi—line
False
Positive
Zero
Positive
Zero

(Key = 2.2.2.2.2.1.2.2.)

Positive
Positive
Multi—line
False
Positive
Zero
Positive
Positive

(Key = 2.2.2.2.2.2.1.1.)

Positive
Positive
Multi—line
False
Positive
Positive
Zero

Zero

(Key = 2.2.2.2.2.2.1.2.)

Positive
Positive
Multi—line
False
Positive
Positive
Zero
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Defines

Test Case 64

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Test Case 65

Lines
Comments
Style
Matching
Functions
Variables
Includes
Defines

Positive

(Key = 2.2.2.2.2.2.2.1.)

Positive
Positive
Multi—line
False
Positive
Positive
Positive
Zero

(Key = 2.2.2.2.2.2.2.2.)

Positive
Positive
Multi—line
False
Positive
Positive
Positive
Positive
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4.3 Test Results
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# Key Result
1 | 2.1.0.0.1.1.1.1. | Pass
2 | 2.1.0.0.1.1.1.2. | Pass
3 | 2.1.0.0.1.1.2.1. | Pass
4 | 2.1.0.0.1.1.2.2. | Pass
5 | 2.1.0.0.1.2.1.1. | Pass
6 | 2.1.0.0.1.2.1.2. | Pass
7 | 2.1.0.0.1.2.2.1. | Pass
8 | 2.1.0.0.1.2.2.2. | Pass
9 | 2.1.0.0.2.1.1.1. | Pass
10 | 2.1.0.0.2.1.1.2. | Pass
11 | 2.1.0.0.2.1.2.1. | Pass
12 | 2.1.0.0.2.1.2.2. | Pass
13 | 2.1.0.0.2.2.1.1. | Pass
14 | 2.1.0.0.2.2.1.2. | Pass
15 | 2.1.0.0.2.2.2.1. | Pass
16 | 2.1.0.0.2.2.2.2. | Pass
17 | 2.2.1.0.1.1.1.1. | Pass
18 | 2.2.1.0.1.1.1.2. | Pass
19 | 2.2.1.0.1.1.2.1. | Pass
20 | 2.2.1.0.1.1.2.2. | Pass
21| 2.2.1.0.1.2.1.1. | Pass
22 1 2.2.1.0.1.2.1.2. | Pass
23 | 2.2.1.0.1.2.2.1. | Pass
24 1 2.2.1.0.1.2.2.2. | Pass
25 | 2.2.1.0.2.1.1.1. | Pass
26 | 2.2.1.0.2.1.1.2. | Pass
27 1 2.2.1.0.2.1.2.1. | Pass
28 | 2.2.1.0.2.1.2.2. | Pass
29 | 2.2.1.0.2.2.1.1. | Pass
30 | 2.2.1.0.2.2.1.2. | Pass
311 2.2.1.0.2.2.2.1. | Pass
32| 2.2.1.0.2.2.2.2. | Pass
33 | 2.2.2.1.1.1.1.1. Fail
34| 2.2.21.1.1.1.2. Fail
35| 2.2.21.1.1.2.1. Fail
36 | 2.2.2.1.1.1.2.2. Fail
37 | 2.2.2.1.1.2.1.1. Fail
38 | 2.2.2.1.1.2.1.2. Fail
39 | 2.2.2.1.1.2.2.1. Fail
40 | 2.2.2.1.1.2.2.2. Fail
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41
42
43
44
45
46
47
48
49
50
o1
52
93
54
55
56
o7
o8
59
60
61
62
63
64

2.2.2.1.21.1.1.
2.2.2.1.2.1.1.2.
2.2.2.1.21.2.1.
2.2.2.1.2.1.2.2.
2.2.2.1.2.2.1.1.
2.2.2.1.2.2.1.2.
2.2.2.1.2.2.2.1.
2.2.2.1.2.2.2.2.
2.2.2.2.1.1.1.1.
2.2.2.2.1.1.1.2.
2.2.2.2.1.1.2.1.
2.2.2.2.1.1.2.2.
2.2.2.2.1.2.1.1.
2.2.2.2.1.2.1.2.
2.2.2.2.1.2.2.1.
2.2.2.2.1.2.2.2.
2.2.2.2.21.1.1.
2.2.2.2.2.1.1.2.
2.2.2.2.21.2.1.
2.2.2.2.2.1.2.2.
2.2.2.2.22.1.1.
2.2.2.2.2.2.1.2.
2.2.2.2.2.2.2.1.
2.2.2.2.2.2.2.2.

Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass




5 Pairwise Testing

Pairwise ElA5e ATEQ] o2} i £ Ae] metulelsh 2R GoiA
Aok ol 2etoll A sl whetnl g o] st Z2etoiA HAESH: WA
o]t}. Category—Partitione R-E n-pair o] tf$t 22 exhaustive 1A A SHH,
Pairwiser= {20l disiA gt At

HAE #Ao]A9 AW A& Category—Partition®] =29 Pairwise= HA]
Q1 Aol etdste] HIAE Alo]~ A tiH] 0] Erh 2947 5HH &=
Category—Partition H|AE 7|o]| A~ A 7| e} tf 2 7] Pairwise HIAE 7| o] A A
EEANE RERECENES SN NEL LT

5.1 Test Modelling

PICT|[7]:= Microsofto] A} 7§ 3t Pairwise H|AE Alo] A A4 Eo|r}. 92=
PICT7} A oJste e oo 2 gAE »dldS 5h9jrt.

Listing 3: PICT xWio 2 ndae gAE HA|
Lines: Zero, Positive
Comments: Zero, Positive
Style: Single—line , Multi—line
Matching: True, False
Functions: Zero, Positive
Variables: Zero, Positive
Includes: Zero, Positive
Defines: Zero, Positive

5.2 Test Case Generation

PICT Rdl=RE HAE Ao|A A4S 5tolch

Lines Comments | Style Matching | Functions | Variables | Includes | Defines
Positive | Positive Single-line | False Positive Zero Zero Zero
Zero Zero Multi-line | True Zero Positive Positive | Zero
Zero Zero Single-line | False Zero Positive Zero Positive
Positive | Positive Multi-line | True Zero Zero Positive | Positive
Zero Positive Multi-line | False Positive Positive Positive | Positive
Positive | Zero Single-line | True Positive Positive Zero Zero
Zero Zero Single-line | True Zero Zero Positive | Positive
Positive | Positive Multi-line | True Positive Zero Zero Positive

Table 1: PICT REl2 HE A E HAE Ao]A
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5.3 Test Results

Lines Comments | Style Matching | Functions | Variables | Includes | Defines | Result
Positive | Positive Single-line | False Positive Zero Zero Zero Pass
Zero Zero Multi-line | True Zero Positive Positive | Zero Fail
Zero Zero Single-line | False Zero Positive Zero Positive | Pass
Positive | Positive Multi-line | True Zero Zero Positive | Positive | Pass
Zero Positive Multi-line | False Positive Positive Positive | Positive | Fail
Positive | Zero Single-line | True Positive Positive Zero Zero Pass
Zero Zero Single-line | True Zero Zero Positive | Positive | Pass
Positive | Positive Multi-line | True Positive Zero Zero Positive | Pass

Table 2: Pairwise H|AE A1}
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