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That, my friend, 
is more 

apparent than 
real!

Gotcha! Most 
software systems 
work well
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Building complex software with current tools is akin to building 
pyramids in ancient Egypt

Or cathedrals in medieval times…
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identify goals identify and apply
transformations

validate

undo

evolve
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Animate 
the test

Execute
the test

Generated
test 

cases

Testable
DUT 

(TDUT)

Generate test
inputs

Generate 
testable
form of 

DUT

Test 
result

Test
adequacy

criteria

UML
DUT

Animation 
diagrams

Optional
user provided

test cases

User defined
oracle

���� �	�������������	���

�'

,���#����������
�!

UML Model
Formal ModelFormalization

Rigorous Analysis
•static analysis
•dynamic analysis

feedback

feedbackfeedback

UML Metamodel Formal Language 
Metamodel

based on conforms to
conforms to
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relation PackageToSchema /* map each package to a s chema */ 
{ 

checkonly domain uml p:Package {name=pn}
enforce domain rdbms s:Schema {name=pn}

}

relation ClassToTable /* map each persistent class to a table */ 
{ 

domain uml c:Class {
namespace = p:Package {},
kind='Persistent', 
name=cn }

domain rdbms t:Table { 
schema = s:Schema {}, 
name=cn, 
column = cl:Column { name=cn+'_tid', type='NUMBER'} ,
primaryKey = k:PrimaryKey { name=cn+'_pk', column=c l} }

when { PackageToSchema(p, s); } 

where { AttributeToColumn(c, t); } }
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Can you derive the relationship between a message end 
and a lifeline?
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|Participant
|clientID:String
|clientName:String

||transOperation(|Tid:|type, |params1*)
|canCommit(|Tid:|type):Boolean
|doCommit(|Tid:|type)
|doAbort(|Tid:|type)

|clientID:String
|clientName:String
|TransState:String

��1 |transState:String

�����	�� |clientID:String
{name=Integer}

|clientID:Integer
|clientName:String
|TransState:String

||transOperation(|Tid:|type, |params1*)
|canCommit(|Tid:|type):Boolean
|doCommit(|Tid:|type)
|doAbort(|Tid:|type)
|getState():Boolean

��1 |getState():Boolean

�
��

|handles_participants

Current

|openTransaction(|t:|TType)
|joinTransaction(|Tid:|type, |Pid:|type2)
|closeTransaction(|t:Boolean)
|getTransState():Boolean
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Source Metamodel vs. UML 
Metamodel

� A source metamodel characterizes a subset 
of UML models.

UML Metamodel

Source MetaModel

Source Models

UML Models

defines

characterizes

is_specialized_by

M1

M2

'%

Pattern Role

Class Role
|Item

Class

/TowingCar:Car
<<Item>>

Car

car1:Car

M0

M1

M2

plays

plays

Instance of

Instance of

defines 
a subclass of

defines a subset of
instances of

pattern role

object role

''

Observer MetaModel

Class Role

|Subject

|SubjectState: |Int 1..*

|Attach(|obsv:|Observer) 1..*

Class Role

|Observer

|ObserverState: |Int 1..1

|Update(|subj:|Subject) 1..1

Association Role

|Observes

|sub 1..*

|obs 1..1

Assocition AssociationEnd

ClassStructuralFeature

Observes

Subject Observer

obssub

SubjectState

defines

Observer Source MetaModel Metamodel View

1..*

1..*

ObserverState

context |Sub inv : 
self.lowerBound=1 and 
self.upperBound=1 and 
isNavigable=true

context |Obs inv : 
self.lowerBound=0 and 
and upperBound=* and 
isNavigable=false

1..*
1

1..* 1

11 1 1

1 1

1
1



12

'3

Conforming Model

Class Role

|Subject

|SubjectState: |Int 1..*

|Attach(|obsv:|Observer) 1..*

Class Role

|Observer

|ObserverState: |Int 1..1

|Update(|subj:|Subject) 1..1

Association Role

|Observes

|sub 1..*

|obs 1..1

Kiln

temp: Int
pressure: Int

PressObs

currPress: Int

updatePress(k:Kiln)

obsPress

1..1

*

attachTempObs(o:TempObs)
attachPressObs(o:PressObs)

TempObs

currTemp: Int

updateTemp(k:Kiln)

obsTemp

1..1

*

bound_to

Source MetaModel Source Class Diagram

1..*

1..*

ready: Int

Application-specific element
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Source Pattern Transformation Pattern Target Pattern

Source Model Target

«instance» «instance» «instance»M2'

M1'

T1

model
transformation
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Category c;
c=this.findCategory (categoryID);

return false;

Product p;
p = _create_object_Product();

p.setName(name);

p.setVersion(version);

_create_link_Categorize(p, c);

_set_count(_get_count() + 1);

return true;

c!=null![c!=null]
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c : Controller

id : int = 1
balance : float = 5.5

 : Account

id : int = 2
balance : float = 4.5

 : Account

c.deposit(1, 2)

controller accounts

controller

accounts
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VAG
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path
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Solve constraint
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inputs

[no solution found]
[found solution]
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