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Integrate UML class and sequence diagrams

Select paths

Generate path constraints

Solve constraint satisfaction problem

UML model under test

VAG

Test 
adequacy 

criteria

Paths

Test inputs

[Found a solution] 

[Still have 
unselected 
path(s) to try] 

Generate 
test input

[Cannot find
a solution] 

[All the paths 
have been 

selected] 

Cannot find test 
inputs
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+addProduct(in cID : int, in pID : int) : Boolean
+findCategory(in cID : int) : Category

ProductCatalog

+getID() : int

Category

-ID : int

+setID(in pID : int)

Product

-ID : int

1-categories*

-category1..5

-product

*

(a) Class Diagram

(b) Sequence Diagram

Shop

Customer

Account

* 1

**

1

1

*

1

1

1

* 0..1

0..1

*

addProduct(cID, pID)

1. ctg = findCategory(cID):

c[i] : Category

2: tID = getID()

3:return ID

alt
4: return c[i]

[tID=cID]

[tID!=cID]
5: return null

prd : Productpc : ProductCatalog

alt [ctg != null]

[ctg = null]

6: prd=create

7: setID(pID)

8: return

10:return false

9: return true

SD aP

for(i = 0, tID = -1; (i < categories.size)&(tID != cID); i++)

“categories”
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(0)
Condition

ProductCatalog.allInstance->include(pc)
Control Action

pc.addProduct:cID := cID
pc.addProduct:pID := pID

(1)
Condition

ProductCatalog.allInstance->include(pc)
Control Action

pc.findCategory:cID := pc.addProduct:cID

(a)
i := 0

pc.findCategory:tID := -1

(b)

(2)
Condition

Category.allInstance->include(c[i])
pc.categories->include(c[i])

(3)
Effect
pc.findCategory:tID:=c[i].ID

(d)

i<pc.categories.size 
& pc.findCategory:tID != pc.findCategory:cID

!(i<pc.categories.size 
& pc.findCategory:tID != pc.findCategory:cID)

(4)
Effect
pc.addProduct:ctg:=c[i]

(5)
Effect
pc.addProduct:ctg:=null

pc.addProduct:tID =pc.addProduct:cID

 pc.addProduct:tID !=pc.addProduct:cID

(e)

(f)
(6) 

Effect
Product.allInstance->include(prd)

(7)
Condition

Product.allInstance->include(prd)
Control Action

prd.setID:pID := pc.addProduct:pID

(8)
Effect

prd.ID= prd.setID:pID@pre_7

(9)
Effect

[…]

(10)
Effect

[…]

(g)

pc.addProduct:ctg!=null pc.addProduct:ctg=null

(c)
i := i+1
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[! loop-condition]


(a) Loop structure


(b) Corresponding VAG structure
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CreateObjectAction

-name : String

Classifier

*
+classifier1

OutputPin

0..1

-result1

WriteVariableAction Variable

-isReplaceAll : Boolean

AddVariableValueAction

*

-variable

1

InputPin

0..1

-value

1

ActionInputPin

Action

0..1

-fromAction 1

isReplaceAll : Boolean = true

 : AddVariableValueAction

p : Variable

variable

 : ActionInputPin

value

 : CreateObjectAction

name : String = Product

product : Classifier

classifier

fromAction

 : OutputPin

-result
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