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+calculatePayment(in person : Person, in periodStart : Date, in periodEnd : Date) : double
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-a : float
-b : float
-c : float

Triangle
-x : float
-y : float
-z : float
-color : Color

Pixel

-r : byte
-g : byte
-b : byte
-a : byte

Color

+render(in triangle : Triangle, in texture) : Pixel

Rasterizer



1. context Triangle
2.   inv: a > 0
3.   inv: b > 0
4.   inv: c > 0
5.   inv: a + b > c
6.   inv: a + c > b
7.   inv: b + c > a

a b c

Input:  The Method M which accepts a set 
of parameters 
Pi (i=0;n).
Parameter types Ti (i=0;n) for 
each parameter Pi.
OCL constraints PC for the method M 
(pre-conditions)

Output: A set of generated values Vi (i=0;n)
for each parameter Pi.

1. While there are method parameters left do
2.   Get  parameter type Ti
3.   value = determine the parameter type 
4.        and generate the value for Pi, Ti.
5. If (Vi does not match PC conditions)
6. then
7.      Return to the step 3.
8. else
9.      add value to the set V.
10. Select next parameter Pi 
11. (go to the step 1.)



Input:  The parameter P
The parameter P type T

Output: The generated value V for the
parameter P of the type T

1. If T is a simple type then
2.   V = generate simple value (T)
3. If T is an array then
4.   V = generate an array of values of

the type T
5. If T is complex type then
6.   V = generate the value for the complex

type T
7. If P is pointer of type T then
8. If generation number is even then
9.     V = generate the array of values 

of type T
10. Else
11.     V = generate the value of type T and 
12.         create pointer to it

Input:  The parameter type T
Output: The generated value V

1. Select the real number from the 
interval [0;1]

2. Scale the selected value to the interval
allowed by the T range.

3. V = scaled value.

Input:  The parameter type T
Output: The generated array V of elements 

of the type T

1. Select array length L
2. i = 0
3. While i < L do
4.   generate the value for the type T
5.   check if value satisfies OCL constraints
6. If does not match then
7.      go to step 3.
8.   add generated value to the array V
9.   i = i + 1

Input:  The parameter type T (class name)
The list of the class T invariants 
INVi (i=0;n)

Output: The generated object V of the type T

1. Select implementing type for the 
object V.

2. Construct the empty class object V
3. For each class field Fi (i=0;n) do
4.   Get field type Ti
5.   Generate the value for the field Fi 

of the type Ti 
6. For each class invariant INVj 

  (j=0;n) do  
7.      Check if the generated value 

satisfies INVj
8. If the value does not satisfy then
9.         go to step 4.
10.   assign the generated value to 

the field Fi
11. For each class invariant INVj (j=0;n)
12. which defines relations between 

attributes do
13.    Check if the generated value

satisfies INVj
14. If value does not satisfy then
15.         go to step 2.
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IPE_Angle

-angle : float

IPE_SurfacePoint

-position : Vector3D

Vector3D

-x : float
-y : float
-z : float

Tol_AxisAngle

Tol_AxisAngleX Tol_AxisAngleY Tol_AxisAngleZ

IntervalToleranceCriteria

-upper : float
-lower : float

1
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1. context InspectionPlan
2. inv invariant_InspectionPlan1:
3.    qc->forAll(qc : QC |

qc.ipe.oclIsTypeOf(IPE_Angle) = true
implies qc.tolerances.length = 3 and

qc.tolerances[0].oclIsTypeOf(Tol_AxisAngleX)
= true and
qc.tolerances[1].oclIsTypeOf(Tol_AxisAngleY)
= true and
qc.tolerances[2].oclIsTypeOf(Tol_AxisAngleZ)
= true) 
4. inv invariant_InspectionPlan2:
5.    qc->select(qc : QC |

qc.ipe.oclIsTypeOf(IPE_Angle) = false) 
6. inv invariant_InspectionPlan3:
7.    qc->forAll(qc : QC | 
qc.ipe.oclIsTypeOf(IPE_SurfacePoint) = true
implies qc.tolerances.length = 3 and
qc.tolerances[0].oclIsTypeOf(Tol_AxisPosX) = 
true and
qc.tolerances[1].oclIsTypeOf(Tol_AxisPosY) = 
true and
qc.tolerances[2].oclIsTypeOf(Tol_AxisPosZ) = 
true) 
8.
9. context QC
10. inv invariant_QC1:
11.   ipe->forAll(ipe: IPE |

parent.ipe.contains(ipe))
12. inv invariant_QCCheckTolerances:
13.   tolerances->forAll(tolerances:

Tolerance |
parent.tolerances.contains(tolerances))

14.
15. context TolAngle
16. inv invariant_TolAngle1:
17.   value.upper > value.lower
18. inv invariant_TolAngle2:
19.   value.upper <= parent.ipe.angle
20. inv invariant_TolAngle3:
21.   value.lower >= parent.ipe.angle
22.
23. context IPE
24. inv invariant_IPE:
25.   name.regExpMatch('[1-9][0-9]{11}')

IP1 : InspectionPlan

QC1 : QC QC2 : QC

angle : float = 35

A1 : IPE_AngleTX : Tol_AxisAngleX

TY : Tol_AxisAngleY

TZ : Tol_AxisAngleZ

upper : float = 38
lower : float = 34

IC : IntervalToleranceCriteria

position : Vector3D

SP1 : IPE_SurfacePoint

position : Vector3D

SP2 : IPE_SurfacePoint







Springer-
Verlag Berlin and Heidelberg GmbH & Co. K,

26th International 
Conference on Software Engineering (ICSE'04) 

.
Software Engineering Journal

Springer,

.
Design & Test of Computers, IEEE

. IEEE transactions on software engineering

. ACM Trans. Softw. Eng. 
Methodol.

Addison-Wesley 
Professional,

Addison-Wesley,

Proceedings of the 1998 ACM SIGSOFT international 
symposium on Software testing and analysis

29th Annual International Computer Software and 
Applications Conference (COMPSAC'05),

Proceedings of the 6th ACM SIGSOFT 
international symposium on Foundations of software 
engineering



. IBM Systems Journal

Fifth International Workshop on 
System-on-Chip for Real-Time Applications 
(IWSOC'05) 

FMICS and 
PDMC,

.
Software Testing, Verification and Reliability

2005 Australian Software 
Engineering Conference (ASWEC'05) 

Proceedings of the 1996 ACM 
SIGSOFT international symposium on Software testing 
and analysis

Proceedings of the 
18th international conference on Software 
engineering

.
IEEE Software

. IEEE 
Software

Prentice-Hall, Inc.,

Proceedings of the 29th 
international conference on Software Enginee-
ring IEEE Computer Society

Proceedings of the first international workshop on 
Advances in model-based testing 2005, ACM Press: St. 
Louis, Missouri,

First international conference 

on Quality of Software Architectures and Software 
Quality

Proceedings of the 29th international conference on 
Software Engineering

. Information Technology and Control

Proceedings of the first international 
workshop on Advances in model-based testing

Proceedings of 
the 2005 ACM SIGPLAN conference on Programming 
language design and implementation

. International Transactions on 
System Science and Applications

Cambridge 
University Press,

Proceedings of 
the 9th European software engineering conference
held jointly with 11th ACM SIGSOFT international 
symposium on Foundations of software engineering 
2003

. Software, IEEE

. Information Technology 
and Control

Proceedings of the 
2004 ACM SIGSOFT international symposium on 
Software testing and analysis

10th IEEE International Conference 
on Engineering of Complex Computer Systems 
(ICECCS'05) 




