NO.2

1002



‘
[N

?

23




2.1

W W W W wWw w w ww
© 00 N O Ol WD

SN
[EEN

[EN
o

(POSITIVE TESTING) wvvvviiiieeiieiiiii e -5-
(Negative TeStiNg) .......uerevereurrerireiiiiieneieiineeenenens -5-

N NN RNNDNDN
e e i e i
~N o o~ wN R
~N o o~ WwN R

.I

(6]

1



R

s

Positive Testing
Negative Testing

2.1

2.1.1 1



2.1.

2.1.

2.1.

2.1.

"_

."_

R

N

(Positive Testing)

(Negative Testing)



.

2.1.6
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2.2

BUG

Defensive Programming Techniques
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. 2

Black box (functional)

White box (structural)

Other

Specification derived tests
Equivalence partitioning
Boundary value analysis
State-transition testing

Branch testing

Condition testing

Data definition-use testing
Internal boundary value

Error guessing

testing
-
-
+
-
-
+
-
s
-
3.1
1
0 0 0 “ Square root

error - illegal negative input" 0 Print_Line

3 2
Test Case 1 4 2 //
Test Case 2 10 0 “ Square root error - illegal negative input”

//
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3 2
3.2.1
C/IC++
void Sort(int iRecordNum,int iType)
0{
1 int x=0;
2 int y=0;
3 while (iRecordNum--)
4
5 if(O= =iType)
6 X=y+2;
7 else
8 if(1= =iType)
9 x=y+10;
10 else
11 x=y+20;
12 }
13}

23



1if (aorb)
2 X

3 dse

4 y

5 ..

3.2.2

OR AND



-
. G V(G) V(G)=EN+2 E N
. G V(G) V(G)=P+1 P G
321

-
+ V(G)=11 9 +2=4
+ V(G)=3 +1=4
3.2.3

1 313

2 3-56-12-3-13

3 3-5-7-912-3-13

4 3-57-10-12-3-13
3.2

/
2 2
i <0 >=0
ii >=0 b Error
2 4
1 4 2 // ii a
2 10 0 "Square root error - illegal negative
input”
// i b
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3.3

I nput
Partitions

Boundaries and Test Cases
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0 5
Test Case 1: 0 Print_Line  “ Square root error
illegal negative input” // i
Test Case 2: 0 0 Print_Line “ Square root error
illegal negative input” // i
Test Case 3: 0 0
// i il
a //
Test Case 4: 0
// il
Test Case 5:
// il a
b
-
. 1
1
-
-
-
-
-
3.4
3.5

Decision Coverage
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3.6

Cond

itions Testing

+ Branch testing
+ Domain Testing
+ Branch and relational operator testing

3.7

Data

3.8

Flow Testing

[ ]

<>
[ ] <1 [l

<>

B Simple Loops of size n:

O Skip loop entirely

0 Only one pass through loop

O Two passes through loop

0 m passes through loop where m<n

O (n-1), n, and (n+l) passes through the loop
B Concatenated Loops

-13- 23
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OO If independent loops, use simple loop testing
O If dependent, treat as nested loops.
B Nested Loops
0 Start with inner loop. Set all other loops to minimum values
O Conduct simple loop testing on inner loop
O Work outwards
O Continue until all loops tested
B Unstructured loops
[0 Don"t test — redesign

m m<n
n-1 n+l

-+ & F

3.9

3.10

BUG
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List Stack

Stack

4.2.1

€y
Stack

)

4.2.2

€))

&)

Stack

LIFO

LIFO

push

pop

public

pop
push

protected

public protected private

-16-
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4.3 A e a

e/a

4.3 -

class Account{
char *name;
int accNum;
int balance;

name=NULL accNum=0 balance=0 name
NULL accNum<O accNum>0 balance<0 balance>0

-17- 23



[N

4.4

4.4.1

(control flow graph)

(interprocedural dataflow analysis)

4.4.2

public private
4 2 Queue
Queue AddtoQueue GetfromQueue DeletefromQueue
1 #include “ queue.h”

2
3 class Queue {
4 private

-18- 23
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

int *queue;

int numentries, queuemax;

int *Lookup (int,int) ;
public:

Queue (int n) {

queuemax = n;

numentries = 0;

queue = new int [queuemax]; };

~Queue() { delete queue; }

int AddtoQueue (int key);

int GetfromQueue (int key);

int Queue :: Lookup (int key, int index){
int saveindex;
int Hash (int);
saveindex = index = Hash(key);
while ( queue[ index] !'= key){

index ++;
if(index == queuemax )
index = 0;

if( queue[ index] = O || index
return FALSE;

}
return TRUE;

int Queue :: AddtoQueue (int key) {

int index;
if( numentries < queuemax ) {
if ( Lookup (key, index)==TRUE)
return NOTOK;
AddKey (key, index);
numentries ++;
return OK;

}
return NOTOK;

int Queue :: GetfromQueue (int key) {
int index;
if ( Lookup ( key, index) FALSE)
return NOTOK;
return OK;

-19- 23
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49
50
51
52
53
54
55
56

}
void Queue :: DeletefromQueue (int key) {
int index;
if ( Lookup ( key, index) FALSE)
return NOTOK;
queuefkey] = 0;
}
4.4.2 Queue
class call graph
4.4.4.2 Queue AddtoQueue Lookup
AddtoQueue Loopup
\ Class Queue
Queue AddtoQueue GetfromQueue DelefromQueue ~Queue
Lookup
Hash
4.4.2 Queue
(Intra-method testing)
(Inter-method testing)
(Intra-class testing)
4.4.2 Queue
Queue ( 7 ) AddtoQueue
Addtoqueue Lookup Hash GeffromQueue

GetfromQueue Lookup Hash

Queue ~Queue

<Queue AddtoQueue GetfromQueue> <Queue AddtoQueue AddtoQueue>
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4.4.3
Intra-class testing
- def use pairs -
C d
(definition) u (use)
- (Intra-method def-use pairs) M C
d u M P M P M ()]
(d w -
- (Inter-method def-use pairs) Mo Mo C
{M1 M2 Mn} C d M u M
Mi Mj {M1 M2 Mn} P Mo P Mo
Miz Mj  Mi Mj (d u da uw
- (Intra-class def-use pairs) Mo Mo C
{M1 M2 Mn} C No No C
( Mo ) {N1 N2 Nn} C
d {M1 M2 Mn} u {N1 N2 Nn} P
Mo No P (d u d u Mo
d w -
Queue Lookup index
- (23 24) index 23 index 24
Queue AddtoQueue Lookup index AddKey
(25 37) - index Lookup
(25 ) index AddtoQueue (37 )
- <AddtoQueue
AddtoQueue> AddtoQueue 38
numentries AddtoQueue A numentries
(38 34) -
“ all-uses" - (23 24) Lookup index
index - 25 37)
0 - (38 34)
- Queue
34
if(numentries< queuemax)
gqueuemax+1 gueuemax AddtoQueue
numentries queuemax Lookup
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26
FALSE AddtoQueue
AddtoQueue queuemax+l

4.4.4

- (class control flow graph
—CCFG)

N

(frame)

(frams entry) (frame exit) (frame
loop) (frame call) (frame returm)
( ) (

) ( ) )
444 Queue
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Fram entry
Frame loop »  Frame call

Queue AddtoQueue GetfromQueue DelefromQueue ~Queue

Lookup
Hash
Frame exit Frame return
4.4.4 Queue
1)
2) 3
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