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• There are 5 questions wor th o f 29 points i n total. 

• Total number o f pages: 4. 

• Use o f books and readers is not a l lowed 

• Y o u can answer i n Engl i sh or i n Du tch 

• Please l is t your answers in the right order w i t h question numbers clearly indicated. 

• W r i t e clearly and avoid verbose explanations: Points may be deducted f o r unclear or sloppy answers. 

• I f you want your graded to be filed under code IN3205 please indicate so clearly on your exam. 

• The tentative grading scheme is: 

Question: 1 2 3 4 5 Total 

Points: 9 6 3 8 3 29 

Score: 

• I f p is the number o f points y o u score, the exam grade E w i l l most l i k e l y be determined by 

£ = l + 9 * p / 2 9 

• Your final grade F is d e t e m i n e d based on y o u r results f o r the l abwork L and exam E: 

F = {L + E)/2 

Note that y o u can only pass i f both £ > 6.0 and L > 6.0. 

G O O D L U C K ! 
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1. Current versions o f L i n u x provide around 10,000 conf igura t ion opdons (specified i n k c o n f i g files), w h i c h are 

technically implemented and enforced i n the code by means o f preprocessor macros. To s i m p l i f y our reasoning, 

i n this exercise, we w i l l assume that 

• each conf igura t ion op t ion can have 3 dist inct values, 

• I t is possible to combine any opt ion w i t h any other. 

Befo re any such conf igura t ion can be tested, i t must be compi led first. I n this exercise we sn.idy how many 

configurations should be created. 

Answer the f o l l o w i n g questions: 

(a) (1 point ) H o w many d i f ferent kernels can be compi led (= configured)? 

(b) (1 point) Def ine the pairwise testing strategy. 

(c) (1 point) Exp la in how painvise testing can be applied to the problem o f selecting w h i c h L i n u x kernel con­

figurations to compi le and test. 

(d) (2 points) Assume we are w i l l i n g to compi le and test 10 d i f ferent kernel configurations, and that y o u use 

pairwise testing to derive those. 

1. H o w many pairs o f configurat ion options w o u l d y o u be able to test? (Hin t : Remember f r o m your 

Probabi l i ty courses that there are (") = j f j j l z ^ ways to choose a combinat ion o f t variables f r o m a set 

o f n variables) 

2. H o w many 3-way combinations o f configurat ions w o u l d y o u be able to test? 

3. H o w many f u l l configurations w o u l d your test suite cover? 

(e) (2 points) N o w assume that you have in fo rma t ion about acfi jal installations i n the field, i.e., you k n o w what 

the most c o m m o n configurations are. H o w w o u l d this affect the 10 d i f fe ren t kernel configurations you w o u l d 

test? 

( f ) (2 points) Your colleague proposes to use the category-partition strategy instead of painvise testing 

1. B r i e f l y describe the ma in steps o f the categoiy-partition strategy. 

2. Your colleague decides to give every conf igura t ion opt ion the [ s i n g l e ] attribute. W h a t is the smallest 

number o f kernels to be compi led given this assessment? 
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Figure 1: State machine f o r bidder i n an auction 

2. Y o u are involved i n a software system f o r an auction house. The design documents include the f igure shown i n 

Figure 1, displaying a U M L state diagram f o r a bidder involved i n an auct ion ' 

A bidder can j o i n an auction, after w h i c h i t can start b idd ing . A f t e r receiving a pr ice p, i t can issue a b id b, 

provided b> p. D u r i n g b idd ing , the bidder can be no t i f i ed o f price updates (caused b y other bidders), leading to 

a new price p wh ich is larger than the bidder 's last b i d b. W h e n the auction closes the moment the bidder holds 

the highest b id , this b idder wins the auction o f this i t em. 

Your j o b is to test the implementa t ion o f the bidder. 

(a) (1 point) Draw a flattened diagram o f the state machine. 

(b) (1 point) Turn the state machine into a transi t ion tree. 

(c) (1 point) Der ive a test suite achieving aU-roundtrip path coverage. H o w many test cases does i t contain? 

(d) (2 points) Turn the state machine into a state transit ion table, i n order to derive a "sneak path" test suite. 

H o w many test cases does i t contain? W h a t is a sensible default action f o r (event, state) pairs f o r wh ich no 

action is defined? 

(e) (1 point) Y o u next consider adopting the boundaiy interior loop coverage c r i te r ion f o r your test suite. To 

how many addi t ional test cases does this lead? Expla in your answer. 

' Based on a state machine from Freeman & Ryce, Growing Objeci-Oriemed Software, Gttided by Tests, Addison-Wesley, 2010. 
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Figure 2: Class diagram f o r question 3 

3. Y o u are w r i t i n g a test f o r a method ini i n a class Q, mak ing use o f method lui i n another class Cj. Your test case 

fa i l s since 1112 raises one assertion fa i lure . 

(a) (1 point) Assume i t is the precondit ion o f mi that is f a i l i n g . W h i c h o f the f o l l o w i n g statements is tme? 

Expla in your answer. 

1. This points to a p rob lem i n C\; 

2. This points to a p rob lem i n C2; 

3. None o f the above. 

(b) (1 point) Assume i t is the postcondi t ion o f mi that is f a i l i n g . W h i c h o f the f o l l o w i n g statements is true? 

Exp la in your answer. 

1. This points to a p rob lem i n Q; 

2. This points to a p rob lem i n C2; 

3. None o f the above. 

(c) (1 point ) Assume i t is the invariant o f C2 that is f a i l i n g . W h i c h o f the f o l l o w i n g statements is trae? Exp la in 

your answer. 

1. This points to a p rob lem i n Ci; 

2. This points to a p rob lem i n C2; 

3. None o f the above. 
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1 : p u b l i c s t a t i c i n t b i n a r y S e a r c h ( i n t [ ] a, i n t key ) { 
2: i n t lov; = 0; 
3: i n t h i g h = a . l e n g t h - 1 ; 
4 ; 

5: w h i l e ( l o w <= h i g h ) { 
6: i n t mid = ( l o w + h i g h ) / 2; 

7: i n t m i d V a l = a [ m i d ] ; 
8 : 

9: i f ( m i d V a l < key ) 
10: low = m i d + 1 
1 1 : e l s e i f ( m i d V a l > key) 

12: h i g h = mid - 1 ; 
13: e l s e 

14: r e t u r n m i d ; / / key found 

15: } 

16: r e t u r n - ( l o w + 1 ) ; / / key not found. 

IV: ) 

Figure 3: Binary Search i n Java 

4. Figure 3 contains an implementa t ion o f a binary search a lgor i thm, wri t ten by Joshua B l o c h f r o m an early version 

o f j ava . u t i l .Arrays^. The a lgor i thm searches the specified aiTay o f ints a f o r the specified value key. 

(a) (1 point) D r a w a control f l o w graph o f the method binarySearch. 

(b) (1 point) Define the statement adequacy criterion. 

(c) (1 point) Provide a m i n i m a l suite o f test cases achieving statement coverage f o r this method. 

(d) (1 point) Def ine the branch adequacy criterion. 

(e) (1 point) Provide a m m i m a l suite o f test cases achieving branch coverage f o r this method. 

( f ) ( 1 point) Def ine loop boundaiy adequacy 

(g) (1 point) Provide a m i n i m a l suite o f test cases achieving loop boundary coverage. 

(h) ( 1 point) The provided method was extensively tested and wide ly used, yet contained an error wh ich was 

uncovered f o r 9 years: L i n e 6 causes an integer ove r f low f o r very large arrays (the m a x i m u m positive integer 

is 2^^ - 1). Can y o u t h ink o f a systematic testing strategy that could reveal this bug? 

5. A m o c k i n g f r a m e w o r k l ike mock i to contains two groups o f methods: vjhen-methods and v e r i f y - m e t h o d s . 

(a) ( 1 point) Exp la in which o f these groups can be used to increase the controllability o f a class-under-test, and 

w h y this is so. 

(b) ( 1 point) Exp la in wh ich o f these groups can be used to increase the obsewability o f a class-under-test, and 

w h y this is so. 

(c) (1 point) A colleague o f yours argues that m o c k i n g is l ike subclassing, and that therefore any mock-class 

should adhere to the L i s k o v Substi tut ion Principle . D o y o u agree? W h y (not)? 

^http://googleresearch.blogspot .n l /2006/06/ext ra-ext ra- read-a l l -about- i t -near ly .h tml 

End o f exam 


