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Comparing coverage criteria
Statement coverage

2 private Inventory inv; TC1 = nventory
3 public CoffeeMaker() { adaner\:vveC:tFOFrleyeéVl_alkge’rzce)/)|j new Inventory() [:|
DI 4 inv = new Inventory(Q); |
S ¥ TC2 CoffeeMaker Inventory
6 public boolean addInventory(int amtCoffee,int amtSugar){ new CoffeeMaker(). |
| K 1f(amtCoffee < @ || amtSugar < @) return false; addInventory(10,20y L__new Inventory() .-
8 /*FAULT: Next statement should use inv.getCoffee()*/ getSugar()
Ul E inv.setCoffee(inv.getSugar() + amtCoffee); sgeettcsoufgfaere(())
U 10 inv.setSugar(inv.getSugar() + amtSugar); o0
.11 return true; noketorfee®,>) enoughIngredients()
12 }' getCoffee()
13 public int makeCoffee(Recipe r, int amtPaid) { setCoffee()
U [ 14 1f(!inv.enoughIngredients(r) || amtPaid<r.getPrice()) 222332:8
B 15 return amtPaid; 0 -
U 16 inv.setCoffee(inv.getCoffee() - r.getAmtCoffee()); TC3 CoffeeMaker Inventory
U 17 inv.setSugar(inv.getSugar() - r.getAmtSugar()); new CoffeeMaker()i |

return amtPaid - r.getPrice();

¥
3
20 public class Inventory {
21 private int coffee;
22 private int sugar;
23 public 1nt getCoffee() {
UM 24 return coffee;
25 }
26 public void setCoffee(int coffee) {
DI 27 this.coffee = coffee;
28 }
29 public 1int getSugar() {
U 30 return sugar;
31 }
32 public void setSugar(int sugar) {
D/ 33 this.sugar = sugar;
34 }
35
36 }
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TC1 el TC2 e TC3

cover all statements, but miss the fault

/ Il Control flow testing
- focuses on control flow
- does not cope with state information
- misses state-based faults

Bl Traditional data flow testing
- focuses on primitive variables
- does not cope with state encapsulation and aggregation
- misses many state-based faults

B Contextual data flow analysis
- focuses on complex state information
- copes with state encapsulation and aggregation
- can find context-dependent state-based faults.

<Inventory: int coffee>
DEF: <Inventory: void setCoffee(int)><Line: 27>
|| USE: <Inventory: int getCoffee()><Line: 24>

All-uses coverage
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<lInventory: int sugar>

DEF: <Inventory: void setSugar(int)><Line: 33>
[_JUSE: <Inventory: int getSugar()><Line: 30>

<CoffeeMaker: Inventory inv>

DEF: <CoffeeMaker: void <init>()><Line: 4>
: boolean addInventory(int,int)><Line: 9>

: boolean addInventory(int,int)><Line: 10>
: int makeCoffee(R,int)><Line: 14>

: int makeCoffee(R,int)><Line: 16>

: int makeCoffee(R,int)><Line: 17>

B USE: <CoffeeMaker
B USE: <CoffeeMaker
B USE: <CoffeeMaker
B USE: <CoffeeMaker
B USE: <CoffeeMaker
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TC4

cover all non contextual def-use pairs,
but still miss the fault.

Contextual all-uses coverage

<CoffeeMaker: Inventory inv><Inventory: int coffee>

DEF: <CoffeeMaker: boolean addInventory(int,int)><Inventory: void setCoffee(int)><Line: 27>

B USE: <CoffeeMaker: int makeCoffee(R,int)><Inventory: int getCoffee()><Line: 24>
DEF: <CoffeeMaker: int makeCoffee(R,int)><Inventory: void setCoffee(int)><Line: 27>
B USE: <CoffeeMaker: int makeCoffee(R,int)><Inventory: int getCoffee()><Line: 24>

<CoffeeMaker: Inventory inv><Inventory: int sugar>

addInventory(10,20

DEF: <CoffeeMaker: boolean addInventory(int,int)><Inventory: void setSugar(int)><Line: 33>

B USE: <CoffeeMaker: boolean addInventory(int,int)><Inventory: int getSugar()><Line: 30>

B USE: <CoffeeMaker: int makeCoffee(R,int)><Inventory: int getSugar()><Line: 30>
DEF: <CoffeeMaker: int makeCoffee(R,int)><Inventory: void setSugar(int)><Line: 33>

B USE: <CoffeeMaker: boolean addInventory(int,int)><Inventory: int getSugar()><Line: 30>

B USE: <CoffeeMaker: int makeCoffee(R,int)><Inventory: int getSugar()><Line: 30>

TC1 Je i TC2 B g TC3 R

¢4 +

cover all contextual def-use pairs and reveal the fault.

Framework details

Summary information

CoffeeMaker
DaTeC Coverage Report

(No. [ Class | CwxPairs _ % Cix Covered Non-Ctx Pairs % Non-Ctx Covered
1 coffeemaker.CoffeeMaker 108 23.15% (83 to cover) 39 43.59% (22 to cover)

2 coffeemaker.Inventory 48 16.67% (40 to cover) 16 25% (12 to cover)

3 coffeemaker.Recipe 14 21.43% (11 to cover) 14 21.43% (11 to cover)
Total: 170 21.18% (134 to cover) 69 34.78% (45 to cover)

Detailed information

CoffeeMaker CoffeeMaker

DaTeC - coffeemaker.Inventory non contextual associations to cover

DaTeC - coffeemaker.Inventory all non contextual associations

Instance variables [ Pairs |

<coffeemaker.Inventory: int chocolate> 3

Instance variables

ff A tint C
DEF: <coffeemaker.Inventory: void setChocolate(int)><Line: 31> A ‘

USE: <coffeemaker.Inventory: boolean enoughingredients(coffeemaker.Recipe)><Line: 86> DEF: <coffeemaker.Inventory: void setChocolate(int)><Line: 31>

USE: <coffeemaker.Inventory: int getChocolate()><Line: 24> USE: <coffeemaker.Inventory: boolean enoughingredients(coffeemaker.Recipe)><Line: 86>

DEF: <coffeemaker.Inventory: void setChocolate(int)><Line: 28> USE: <coffeemaker.Inventory: int getChocolate()><Line: 24>

USE: <coffeemaker.Inventory: boolean enoughlngredients(coffeemaker.Recipe)><Line: 86> DEF: <coffeemaker.Inventory: void setChocolate(int)><Line: 28>

<coffeemaker.Inventory: int coffee> 3 USE: <coffeemaker.Inventory: boolean enoughingredients(coffeemaker.Recipe)><Line: 86>

<coffeemaker.Inventory: int coffee> 4

DEF: <coffeemaker.Inventory: void setCoffee(int)><Line: 40>
USE: <coffeemaker.Inventory: boolean enoughingredients(coffeemaker.Recipe)><Line: 77>
DEF: <coffeemaker.Inventory: void setCoffee(int)><Line: 43> DEF: <coffeemaker.Inventory: void setCoffee(int)><Line: 40>

USE: <coffeemaker.Inventory: boolean enoughingredients(coffeemaker.Recipe)><Line: 77> USE: <coffeemaker.Inventory: boolean enoughlingredients(coffeemaker.Recipe)><Line: 77>

DEF: <coffeemaker.Inventory: void setCoffee(int)><Line: 43>

USE: <coffeemaker.Inventory: int getCoffee()><Line: 36>

<coffeemaker.Inventory: int milk> 3
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Preliminary evaluation

No

JEdit
Ant
BCEL
Lucene
JTopas

NanoXML 25

Siena

Max pairs for 95% classes

JEdit

Ant

BCEL
Lucene
JTopas
NanoXML
Siena

. classes

910
785
383
287

27 2,162

381
331
792
410
49
4
35

SLOC

92,213
30,454
23,631
19,337
63 5,359
3,279

No. state vars

2,975
4,081
929
1,013
196
39
66

Time(sec)
70




