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Model-driven requirements 
engineering in practice	


At RCIS 2112, Arturo González and Sergio España have offered this 
tutorial in which a full model-driven engineering method has been 
explained, trying to highlight many methodological issues that are 
usually not presented in scientific articles. Also, the industrial experience 
of Anecoop using Communication Analysis (a communication-oriented 
requirements engineering method) has been discussed.	

We would like to thank the tutorial attendees for their time and their 
questions and reflections.	
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Arturo González, Sergio España	

Centro de Investigación ProS	

Departamento de Sistemas Informáticos y Computación	

Universitat Politècnica de València	


Fundamentals	  of	  model-‐driven	  
development	  for	  informa4on	  

systems	  	  

This material is the result of the joint effort of Sergio España, Arturo González, Óscar Pastor and Marcela Ruiz	


Model-driven development	
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Model-driven development	

Model-to-model transformations	


Graphical Modeling Framework (GMF)	

HyperSenses and ANGIE from DELTA 
Software Technology	

Innovator from MID GmbH	

Integranova from CARE Technologies	

LEONARDI 	

MagicDraw from No Magic Inc	

ManyDesigns Portofino	

MetaEdit+ from MetaCase	

objectiF from microTOOL	

openArchitectureWare	

OptimalJ from Compuware	

Rhapsody from IBM	

RISE Editor from RISE to Bloome Software	

SCADE Suite from Esterel Technologies	

Sculpture Platform from Modelingsoft	

Select Architect from Select Business Solutions	

Simulink from MathWorks	

Together Architect from Borland	

TOPCASED 	

Uniface from Compuware	


AADL from Carnegie-Mellon Software Engineering 
Institute	

Acceleo an open source code generator from 
Obeo	

Actifsource	

Apollo for Eclipse from Gentleware	

AndroMDA an open source MDA tool 	

ArcStyler from Interactive Objects Software 
GmbH	

Artisan Studio from Artisan Software Tools	

ASCET from ETAS	

AtomWeaver from Isomeris	

CoCoViLa from Tallinn University of Technology	

EnterpriseCoreObjects by 
CapableObjects.com	

Eclipse Modeling Framework (EMF)	

Enterprise Architect from Sparx Systems	

GenerateXY from DotXY	

Generic Eclipse Modeling System (GEMS)	

GeneXus 	


Model-driven development	

Tool support	


Think of artefacts that can be engineered... 
Model-driven development	
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Source:	  MetaEdit+	  by	  MetaCase	  
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This material is the result of the joint effort of Sergio España, Arturo González, Óscar Pastor and Marcela Ruiz	
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COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT

RESPONSE

SUPP 2

CLIE 1PROD 2

LOGI 10

RISK 4

“OR” 
MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
SUPPORT ACTOR

SALE 7

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING 

SALES 
MANAGER

SALES 
MANAGER

SALES 
MANAGER

TRANSPORT
MANAGER

SALES 
MANAGER

SUPPLIER 

CLIENT

CLIENT

SUPPLIER 

SUPPLIER 

CLIENT

SUPPLIER 

INSURANCE 
DEPTARTMENT 

CLERK

LE
G

E
N

D

PRIMARY / 
RECEIVER 

ACTOR
PRECEDENCE 

RELATION
COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT
“OR” 

MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
INTERFACE ACTOR

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING EVENT
VARIANTS

	  	  	  message	  structures	  
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SALE 3   SUPPLIER EVALUATES THE ORDER

SALESMAN

SALE 3.1
ORDER 

IS REJECTED

SALE 1
A CLIENT
 PLACES 

AN ORDER
SALESMAN

SALE 2
SALES MANAGER 

ASSIGNS 
SUPPLIER

SALES MANAGER

SALE 5
INSUR. DEPT. CLERK 

SPECIFIES 
CLAUSES

INSUR. DEPT. CLERK

SALE 3.2
ORDER 

IS ACCEPTED

SALE 4
TRANSPORT MNGR 

ARRANGES 
LOGISTICS

TRANSP. ASSISTANT

ASSIGNED ORDER

ORDER

ASSIGNMENT

ORDER

LOGISTICS INFO LOGISTICS INFO

INSURANCE INFO

RESPONSE

LOGISTICS INFO

SALE 6
SUPPLIER NOTIFIES 

THE SHIPPING OF 
THE GOODS
SALESMAN

SHIPPING NOTIF.SHIPPING NOTIF.

INSURANCE INFO

LE
G

E
N

D

PRIMARY / 
RECEIVER

ACTOR
PRECEDENCE 

RELATION
COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT

RESPONSE

SUPP 2

CLIE 1PROD 2

LOGI 10

RISK 4

“OR” 
MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
SUPPORT ACTOR

SALE 7

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING 

SALES 
MANAGER

SALES 
MANAGER

SALES 
MANAGER

TRANSPORT
MANAGER

SALES 
MANAGER

SUPPLIER 

CLIENT

CLIENT

SUPPLIER 

SUPPLIER 

CLIENT

SUPPLIER 

INSURANCE 
DEPTARTMENT 

CLERK

LE
G

E
N

D

PRIMARY / 
RECEIVER 

ACTOR
PRECEDENCE 

RELATION
COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT
“OR” 

MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
INTERFACE ACTOR

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING EVENT
VARIANTS

 	


	  	  	  message	  structures	  
FIELD  	
 OP  	
 DOMAIN  	
 EXAMPLE VALUE  	


ORDER 	
=	
 	

<	
 	
Order number 	
+	
 	

   	
Request date 	
+	
 	
 	

   	
Payment type 	
+	
  	
 	

   	
Client	
 	
+	
 	

   	
DESTINATIONS	
 	
=	
 	

   	
{	
 	
DESTINATION	
 	
=	
 	

     	
< 	
Address	
 	
+	
 	

        	
Person in charge 	
+	
  	
 	

        	
LINES	
 	
=	
 	

        	
{	
 	
LINE	
 	
=	
 	

           	
< 	
Product	
 	
+	
 	

              	
Price 	
+	
 	

              	
Quantity 	
>	
 	
 	

        	
}	
 	

     	
>	
 	

   	
}	
 	

>	
 	


 	

g	
 	

i	
 	

i	
 	

i	
 	

 	

 	

i	
 	

i	
 	

 	

 	

i	
 	

i	
 	

i	
 	


 	

number	
 	

date	
 	

text	
 	

Client	
 	

 	

 	

Client address	
 	

text	
 	

 	

 	
 	

Product	
 	

money	
 	

number	
 	


 	

10352	
 	

31	
-	
08	
-	
2009	
 	

Cash	
 	

56746163	
-	
R, John Papiro Jr.	
 	

 	

 	

Blvd. Blue mountain, 35	
-	
14A, 2363 Toontown	
 	

Brayden Hitchcock	
 	

 	

 	

ST39455, Rounded scissors (cebra) box	
-	
100	
 	

25,40 €	
 	

35	
 	

 	


 	

LEGEND   	
   	
                          	
GRAMMATICAL CONSTRUCTS                                     	
      	
    	
INFORMATION ACQUISITION	
 	
 	

           	
   	
   	
< + > AGGREGATION   	
   	
   	
{  }	
 	
ITERATION       	
 	
  	
 	
  	
[ | ] SPECIALISATION                     	
 	
OPERATIONS	
 	
 	

            	
   	
            	
SUBSTRUCTURE       	
   	
   	
SUBSTRUCTURE    	
  	
      	
SUBSTRUCTURE              g	
  	
GENERATION    i  INPUT	
 	


SALE 3   SUPPLIER EVALUATES THE ORDER

SALESMAN

SALE 3.1
ORDER 

IS REJECTED

SALE 1
A CLIENT
 PLACES 

AN ORDER
SALESMAN

SALE 2
SALES MANAGER 

ASSIGNS 
SUPPLIER

SALES MANAGER

SALE 5
INSUR. DEPT. CLERK 

SPECIFIES 
CLAUSES

INSUR. DEPT. CLERK

SALE 3.2
ORDER 

IS ACCEPTED

SALE 4
TRANSPORT MNGR 

ARRANGES 
LOGISTICS

TRANSP. ASSISTANT

ASSIGNED ORDER

ORDER

ASSIGNMENT

ORDER

LOGISTICS INFO LOGISTICS INFO

INSURANCE INFO

RESPONSE

LOGISTICS INFO

SALE 6
SUPPLIER NOTIFIES 

THE SHIPPING OF 
THE GOODS
SALESMAN

SHIPPING NOTIF.SHIPPING NOTIF.

INSURANCE INFO

LE
G

E
N

D

PRIMARY / 
RECEIVER

ACTOR
PRECEDENCE 

RELATION
COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT

RESPONSE

SUPP 2

CLIE 1PROD 2

LOGI 10

RISK 4

“OR” 
MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
SUPPORT ACTOR

SALE 7

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING 

SALES 
MANAGER

SALES 
MANAGER

SALES 
MANAGER

TRANSPORT
MANAGER

SALES 
MANAGER

SUPPLIER 

CLIENT

CLIENT

SUPPLIER 

SUPPLIER 

CLIENT

SUPPLIER 

INSURANCE 
DEPTARTMENT 

CLERK

Method 
ü

ü
û

Metamodel 

Tool support 

 

ORGANISATIONAL_
UNIT

 

MISSION

ORGANISATION

1:M

1:1
UPPER

LOWER

 

NAME
DESCRIPTION
STRATEGY_DATE
ACTION_PLAN

STRATEGY

 

NAME
ACRONYM
DESCRIPTION
ADDRESS
CITY
POST_NUMBER
COUNTRY

ORGANISATIONAL_
LOCATION

 

NAME
DESCRIPTION

GOAL

 

NAME
DESCRIPTION
METRIC

INDICATOR

 

CURRENT_VALUE
TARGET_ VALUE
TARGET_DATE

OPERATIONALISATION

0:M

1:1
GOAL

OPERS OPERS
INDICATOR

1:1

0:M

 

FIRST_NAME
LAST_NAME
PHONE_NUMBER
COMMENTS

ORGANISATIONAL_
ACTOR

0:M1:1
ORG_MODULE STRATEGIES

 

NAME
DESCRIPTION
DUTIES

ORGANISATIONAL_
ROLE

1:M

1:M
ORG_UNITS

ORG_ACTORS

0:M

0:M
ACTORS

ROLES

1:M

1:M ORG_UNITS

ROLES

 

NAME 
DESCRIPTION

COMMUNICATIVE_
INTERACTION

 

/ID
DESCRIPTION

COMMUNICATIVE
_EVENT

 

/ID
SPEC_COND

EVENT_
VARIANT

0:M
1:1SPECIALISATIONS

GENERALISATION

 

NAME
ACRONYM
DESCRIPTION

PROCESS

0:M

0:M
ORG_UNITS

PROCESSES

EVENTS

1:1
PROCESS

1:M ID

 

SUPPORT

 

RECEIVER

 

PRIMARY

 

PRECEDENCE

 

LOGICAL_NODE

 
 

OR

 
 

AND

 
 

NODE
TARGET
1:1

INCOMING
0:M

1:1 0:M
OUTGOINGSOURCE

 
 

END
0:M

1:1 ORG_ROLE

COM_ROLES

PRIMARY IN
1:11:1

RECEIVER OUT
1:10:M

SUPPORTS

1:1
INTERACTION

0:M 0:M

1:1
ENCAPS

OUTS

 

COMPLEX_
SUBSTRUCTURE

0:M1:1
MESSAGE_STR

INTERACTIONS
 

NAME
DESCRIPTION

BUSINESS_
OBJECT_CLASS

FIELDS

OBJECT_CLASS1:1

0:M

 
 

START

 

NAME
DESCRIPTION

BUSINESS_
OBJECT_FIELD

0:M0:M
OBJECT_CLASSES INTERACTIONS

 

NUMBER
NAME
PRECONDITION

ENCAPSULATION

1:11:1
IN EVENT

 

INGOING

 

OUTGOING

 

NAME
DESCRIPTION
EXAMPLE
MIN_CARD
MAX_CARD

SUBSTRUCTURE

 

OPERATION
DERIVATION_FORMULA
EXAMPLE

FIELD

 

DOMAIN
IS_IDENTIFIER

DATA_FIELD

 

REFERENCE_
FIELD

0:M

1:1

COMPONENTS

DOMAIN

0:M
REFERENCES

1:1

 

SPECIALISATION

 

AGGREGATION

 

ITERATION

0:M

1:1 EVENT

REQUIREMENTS

0:M

1:1
SUBSTRUCTURE

CCONS

0:M

1:1
SUBSTRUCTURE

SCONS

0:M

0:M
EVENTS

GOALS

STRATEGY0:1

1:M OPERABLE_GOALS

1:M

1:M
ORG_LOCATIONS

ORG_MODULES

 

NAME
ACRONYM
DESCRIPTION

ORGANISATIONAL_
MODULE

GOALS

1:1
ORG_MODULE

0:M

 

ID
DESCRIPTION

TEXTUAL_
REQUREMENT

 

CONTACT_
REQUIREMENT

 

MESSAGE_
REQUIREMENT

 

REACTION_
REQUIREMENT

 

STRUCTURAL_ 
CONSTRAINT

 

CONTEXTUAL_ 
CONSTRAINT

 

LINKED_
BEHAVIOUR

 

LINKED_
COMMUNICATION

 

TREATMENT

 

VERIFICATION_
REQUIREMENT

 

AVAILABILITY_
REQUIREMENT

 

ACCREDITATION_
REQUIREMENT

 

MEDIUM_
REQUIREMENT

0:M1:1
INTERACTION MEDIUM_REQS

 

EVENT_
PRECONDITION

 

COMMUNICATIVE_
ROLE

IS_INTERFACE_ACTOR

 

MESSAGE_PARTI
CULARISATION

 

NAME
DESCRIPTION

MESSAGE_
STRUCTURE

0:1

1:1
INITIAL

MESSAGE_STR

 

NAME
DESCRIPTION

COMMUNICATION 
CHANNEL

INTERACTIONS

0:M
CHANNELS0:M

0:1

0:1
ROLE

AGGREGATION
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grammar org.xtext.example.mydsl.CAMS  
with org.eclipse.xtext.common.Terminals 
generate cAMS "http://www.xtext.org/example/mydsl/CAMS" 
MessageStruc: 
strucName +=StrucName  
(initialSubstruc +=InitialSubstruc); 
StrucName: 
strucName=ID '=';  
InitialSubstr: 
(aggregationSubstruc +=AggregationSubstruc) |  
(iterationSubstruc +=IterationSubstruc); 
AggregationSubstruc: 
'<'(substrucList +=SubstrucList)'>'; 
IterationSubstruc: 
'{'(substrucList +=SubstrucList)'}'; 
SpecialisationSubstruc: 
'['(substrucList +=SubstrucList)  
('|' (substrucList +=SubstrucList))']'; 
SubstrucList:   
(substruc+=Substruc) ('+'(substruc+=Substruc))*; 
Substruc: 
(field +=Field) | 
substrucName=ID'=' 
(complexSubstruc+=ComplexSubstruc); 
Field: 
fieldName=ID; 
ComplexSubstruc: 
(aggregationSubstruc+=AggregationSubstruc)| 
(iterationSubstruc+=IterationSubstruc)| 
(specialisationSubstruc+=SpecialisationSubstruc);	
 !

Transforming	  requirements	  and	  
business	  process	  models	  into	  

object-‐oriented	  conceptual	  models	  

This material is the result of the joint effort of Sergio España, Arturo González, Óscar Pastor and Marcela Ruiz	
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REQUIREMENTS	  
MODELLING	  

ORGANISATIONAL	  
MODELLING	  

BUSINESS	  PROCESS	  
MODELLING	  

REQUIREMENTS	  
MODELLING	  

CONCEPTUAL	  MODELLING	  

STRUCTURAL	  MODELLING	  

REACTION	  MODELLING	  

INTERFACE	  MODELLING	  

Conceptual	  Model	  

Object	  Model	  

Dynamic	  Model	  

Presenta4on	  Model	  

Requirements	  Model	  

Communica4ve	  	  
Event	  Templates	  

order=
<order#+
  client+
  { prod+
    quant+ 
    price }>

Communica4ve	  	  
Event	  Diagrams	  

Organisa4onal	  
structure	  

Func4onal	  Model	  =	

+	


MODEL	  	  
COMPILATION	  

Final	  applica4on	  

Interface	  layer	  

Business	  layer	  

Persistence	  layer	  

Model transformation	


REQUIREMENTS	  
MODELLING	  

ORGANISATIONAL	  
MODELLING	  

BUSINESS	  PROCESS	  
MODELLING	  

REQUIREMENTS	  
MODELLING	  

CONCEPTUAL	  MODELLING	  

STRUCTURAL	  MODELLING	  

REACTION	  MODELLING	  

INTERFACE	  MODELLING	  

Conceptual	  Model	  

Object	  Model	  

Dynamic	  Model	  

Presenta4on	  Model	  

Requirements	  Model	  

Communica4ve	  	  
Event	  Templates	  

order=
<order#+
  client+
  { prod+
    quant+ 
    price }>

Communica4ve	  	  
Event	  Diagrams	  

Organisa4onal	  
structure	  

Func4onal	  Model	  =	

+	


MODEL	  	  
COMPILATION	  

Final	  applica4on	  

Interface	  layer	  

Business	  layer	  

Persistence	  layer	  

Model transformation	

Extend the 
communicative 
event diagram.	

	

Sort (order) the 
communicative 
events.	

	

Process the 
communicative 
events in order, one 
by one.	


Model transformation	


Extend the communicative event diagram.	

	


Include the communicative event diagram with 
all the needed out-of-scope precedent 
communicative events until there are non left.	


	

	
 I’ll do a small example first 

ex
te

nd
	


SALE 3   SUPPLIER EVALUATES THE ORDER

SALESMAN

SALE 3.1
ORDER 

IS REJECTED

SALE 1
A CLIENT
 PLACES 

AN ORDER
SALESMAN

SALE 2
SALES MANAGER 

ASSIGNS 
SUPPLIER

SALES MANAGER

SALE 5
INSUR. DEPT. CLERK 

SPECIFIES 
CLAUSES

INSUR. DEPT. CLERK

SALE 3.2
ORDER 

IS ACCEPTED

SALE 4
TRANSPORT MNGR 

ARRANGES 
LOGISTICS

TRANSP. ASSISTANT

ASSIGNED ORDER

ORDER

ASSIGNMENT

ORDER

LOGISTICS INFO LOGISTICS INFO

INSURANCE INFO

RESPONSE

LOGISTICS INFO

SALE 6
SUPPLIER NOTIFIES 

THE SHIPPING OF 
THE GOODS
SALESMAN

SHIPPING NOTIF.SHIPPING NOTIF.

INSURANCE INFO

LE
G

E
N

D

PRIMARY / 
RECEIVER

ACTOR
PRECEDENCE 

RELATION
COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT

RESPONSE

SUPP 2

CLIE 1PROD 2

LOGI 10

RISK 4

“OR” 
MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
SUPPORT ACTOR

SALE 7

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING 

SALES 
MANAGER

SALES 
MANAGER

SALES 
MANAGER

TRANSPORT
MANAGER

SALES 
MANAGER

SUPPLIER 

CLIENT

CLIENT

SUPPLIER 

SUPPLIER 

CLIENT

SUPPLIER 

INSURANCE 
DEPTARTMENT 

CLERK
ex

te
nd
	
 Now it’s your turn... 
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SALE 3   SUPPLIER EVALUATES THE ORDER

SALESMAN

SALE 3.1
ORDER 

IS REJECTED

SALE 1
A CLIENT
 PLACES 

AN ORDER
SALESMAN

SALE 2
SALES MANAGER 

ASSIGNS 
SUPPLIER

SALES MANAGER

SALE 5
INSUR. DEPT. CLERK 

SPECIFIES 
CLAUSES

INSUR. DEPT. CLERK

SALE 3.2
ORDER 

IS ACCEPTED

SALE 4
TRANSPORT MNGR 

ARRANGES 
LOGISTICS

TRANSP. ASSISTANT

ASSIGNED ORDER

ORDER

ASSIGNMENT

ORDER

LOGISTICS INFO LOGISTICS INFO

INSURANCE INFO

RESPONSE

LOGISTICS INFO

SALE 6
SUPPLIER NOTIFIES 

THE SHIPPING OF 
THE GOODS
SALESMAN

SHIPPING NOTIF.DELIVERY NOTIF.

INSURANCE INFO

RESPONSE

CLIE 1
SALESMAN
REGISTERS

A CLIENT
SALESMAN

SUPP 2
SALESMAN
REGISTERS
A SUPPLIER
SALESMAN

CLIENT INFO

SUPPLIER INFO

PROD 2
COMPANY DIRECT. 

DEFINES 
CATALOGUE

SALES MANAGER

CATALOGUE

LOGI 10
TRANSPORT MNGR 

HIRES 
TRUCK DRIVER

TRANSP. MANAGER

TRUCK DRIVER 
INFO

RISK 4
INSUR. DEPT. CLERK 

CONTRACTS 
INSURANCE POLICY 
INSUR. DEP. CLERK

INSURANCE POLICY

SALE 7

SALES 
MANAGER

SALES 
MANAGER

SALES 
MANAGER

TRANSPORT
MANAGER

INSURANCE 
DEPTARTMENT 

CLERK

SALES 
MANAGER

INSURANCE 
DEPTARTMENT 

CLERK

SUPPLIER 

SUPPLIER 

SUPPLIER 

CLIENT

SUPPLIER 

CLIENT

CLIENT

SUPPLIER 

CLIENT

TRUCK DRIVER

LE
G

E
N

D

PRIMARY / 
RECEIVER 

ACTOR
PRECEDENCE 

RELATION
COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT
“OR” 

MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
SUPPORT ACTOR

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING EVENT
VARIANTS

COMPANY 
DIRECTOR

ex
te

nd
	


so
rt
	


Obtain an 
ordered list of 
communicative 
events that 
fulfils the 
partial order.	


a) Initial communicative 
    event diagram

D

G

A

B

F

C

E

G1 G2

G1 G2

Simplify and 
remove  
loopbacks from 
the extended 
diagram.	


The diagram 
now defines a 
rooted 
directed tree, 
a partial 
order. 	


A

B

F

D

C

E

G

b) Simplified diagram 
    without loopbacks 

A, B, F, D, C, E, G

A, F, B, D, C, E, G

F, A, B, D, C, E, G

A, B, F, D, C, G, E

A, F, B, D, C, G, E

F, A, B, D, C, G, E

A, B, F, D, G, C, E

A, F, B, D, G, C, E

F, A, B, D, G, C, E

c) All possible solutions

Any of 
these 
lists 
would 
also be 
OK 

Sort (order) the communicative events.	


A, B, F, D, C, E, G

A, F, B, D, C, E, G

F, A, B, D, C, E, G

A, B, F, D, C, G, E

A, F, B, D, C, G, E

F, A, B, D, C, G, E

A, B, F, D, G, C, E

A, F, B, D, G, C, E

F, A, B, D, G, C, E

c) All possible solutions

SALE 3   SUPPLIER EVALUATES THE ORDER

SALESMAN

SALE 3.1
ORDER 

IS REJECTED

SALE 1
A CLIENT
 PLACES 

AN ORDER
SALESMAN

SALE 2
SALES MANAGER 

ASSIGNS 
SUPPLIER

SALES MANAGER

SALE 5
INSUR. DEPT. CLERK 

SPECIFIES 
CLAUSES

INSUR. DEPT. CLERK

SALE 3.2
ORDER 

IS ACCEPTED

SALE 4
TRANSPORT MNGR 

ARRANGES 
LOGISTICS

TRANSP. ASSISTANT

ASSIGNED ORDER

ORDER

ASSIGNMENT

ORDER

LOGISTICS INFO LOGISTICS INFO

INSURANCE INFO

RESPONSE

LOGISTICS INFO

SALE 6
SUPPLIER NOTIFIES 

THE SHIPPING OF 
THE GOODS
SALESMAN

SHIPPING NOTIF.DELIVERY NOTIF.

INSURANCE INFO

RESPONSE

CLIE 1
SALESMAN
REGISTERS

A CLIENT
SALESMAN

SUPP 2
SALESMAN
REGISTERS
A SUPPLIER
SALESMAN

CLIENT INFO

SUPPLIER INFO

PROD 2
COMPANY DIRECT. 

DEFINES 
CATALOGUE

SALES MANAGER

CATALOGUE

LOGI 10
TRANSPORT MNGR 

HIRES 
TRUCK DRIVER

TRANSP. MANAGER

TRUCK DRIVER 
INFO

RISK 4
INSUR. DEPT. CLERK 

CONTRACTS 
INSURANCE POLICY 
INSUR. DEP. CLERK

INSURANCE POLICY

SALE 7

SALES 
MANAGER

SALES 
MANAGER

SALES 
MANAGER

TRANSPORT
MANAGER

INSURANCE 
DEPTARTMENT 

CLERK

SALES 
MANAGER

INSURANCE 
DEPTARTMENT 

CLERK

SUPPLIER 

SUPPLIER 

SUPPLIER 

CLIENT

SUPPLIER 

CLIENT

CLIENT

SUPPLIER 

CLIENT

TRUCK DRIVER

LE
G

E
N

D

PRIMARY / 
RECEIVER 

ACTOR
PRECEDENCE 

RELATION
COMMUNICATIVE 

EVENT

SPECIALISED 
COMMUNICATIVE 

EVENT
“OR” 

MERGE

PRECEDENT OR 
SUBSEQUENT EVENT 

(OUT OF SCOPE)

IDENTIFIER
NAME
SUPPORT ACTOR

COMMUNICATIVE 
INTERACTION

INGOING OUTGOING EVENT
VARIANTS

COMPANY 
DIRECTOR

so
rt
	


PROD 2 CLIE 1

SALE 1 SUPP 2

SALE 2

RISK 4 SALE 3 LOGI 10

SALE 5 SALE 4

SALE 6

PROD 2, CLIE 1, SALE 1, SUPP 2, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
CLIE 1, PROD 2, SALE 1, SUPP 2, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
PROD 2, CLIE 1, SUPP 2, SALE 1, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
CLIE 1, PROD 2, SUPP 2, SALE 1, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
PROD 2, SUPP 2, CLIE 1, SALE 1, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
CLIE 1, SUPP 2, PROD 2, SALE 1, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
SUPP 2, PROD 2, CLIE 1, SALE 1, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
SUPP 2, CLIE 1, PROD 2, SALE 1, SALE 2, RISK 4, SALE 3, LOGI 10, SALE 5, SALE 4, SALE 6
PROD 2, CLIE 1, SALE 1, SUPP 2, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
CLIE 1, PROD 2, SALE 1, SUPP 2, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
PROD 2, CLIE 1, SUPP 2, SALE 1, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
CLIE 1, PROD 2, SUPP 2, SALE 1, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
PROD 2, SUPP 2, CLIE 1, SALE 1, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
CLIE 1, SUPP 2, PROD 2, SALE 1, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
SUPP 2, PROD 2, CLIE 1, SALE 1, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
SUPP 2, CLIE 1, PROD 2, SALE 1, SALE 2, SALE 3, RISK 4, LOGI 10, SALE 5, SALE 4, SALE 6
PROD 2, CLIE 1, SALE 1, SUPP 2, SALE 2, SALE 3, LOGI 10, RISK 4, SALE 5, SALE 4, SALE 6

...
b) Some suitable ordered lists of eventsa) Poset of communicative 

    events
SUPP 2, PROD 2, CLIE 1, SALE 1, SALE 2, SALE 3, LOGI 10, SALE 4, RISK 4, SALE 5, SALE 6 
 

Process the communicative events in order, one by one. 	

	


The event specification template is processed 
(especially the message structure) to obtain a class 
diagram view.	

New classes and structural relationships are added 
to the class diagram, as well as class attributes and 
services	


pr
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s	
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SUPP 2
SALESMAN
REGISTERS
A SUPPLIER
SALESMAN

SUPPLIER 

SUPPLIER INFO

SUPPLIER INFO =
< Supplier code +
    Supplier name + 
    VAT number +  
    Telephone +  
    Address +  
    Post code +  
    City +  
    Registration date 
>

«new» Supp2_new_supplier

«id» supplier_code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

Small example 

AHribute	  name	   Id	   AHribute	  type	   Data	  type	   Size	   Requested	   Null	  allowed	  
supplier_code yes	   Constant	   Autonumeric	   yes	   no	  
supplier_name no	   Constant	   String	   120	   yes	   no	  
VAT_number no	   Variable	   Nat	   yes	   no	  
telephone no	   Variable	   String	   12	   yes	   yes	  
address no	   Variable	   String	   300	   yes	   yes	  
post_code no	   Variable	   String	   12	   yes	   yes	  
city no	   Variable	   String	   100	   yes	   yes	  
registration_dat
e no	   Variable	   Date	   yes	   yes	  

pr
oc

es
s	


pr
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SUPP 2
SALESMAN
REGISTERS
A SUPPLIER
SALESMAN

SUPPLIER 

SUPPLIER INFO

SUPPLIER INFO =
< Supplier code +
    Supplier name + 
    VAT number +  
    Telephone +  
    Address +  
    Post code +  
    City +  
    Registration date 
>

«new» Supp2_new_supplier

«id» supplier_code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

Small example 

	  	  
Argument	  name	   Data	  type	   Size	   Null	  allowed	  
p_atrsupplier_code Autonumeric	   no	  
p_atrsupplier_name String	   120	   no	  
p_atrVAT_number Nat	   no	  
p_atrtelephone String	   20	   yes	  
p_atraddress String	   300	   yes	  
p_atrpost_code String	   12	   yes	  
p_atrcity String	   100	   yes	  
p_atrregistration_dat
e Date	   yes	  

pr
oc

es
s	




18/05/2012	


14	


pr
oc

es
s	


Your turn 

CATALOGUE =
{  PRODUCT =
    < Product code + 
       Product name +  
       Price +  
       Comments  
    >
}

PROD 2
COMPANY DIRECT. 

DEFINES 
CATALOGUE

SALES MANAGER
COMPANY 
DIRECTOR

CATALOGUE

pr
oc

es
s	


Your turn again 

CLIENT INFO =

< VAT number +

    Client name + 

    Telephone + 

    Registration date + 

    ADDRESSES =

    { CLIENT ADDRESS =

      < Address +  

         Post code +  

         City>
     } 
>

CLIE 1
SALESMAN
REGISTERS

A CLIENT
SALESMAN

CLIENT INFO

CLIENT

0:M D
destinations

1:1 S 
clientorder

clientorder_destination

0:M D orders

1:1 S client
client_clientorder

0:M D lines

1:1 S destination
destination_line

1:1 S product

0:M D lines
line_product

0:M D destinations

1:1 S address

clientaddress_destination

«new» new_client 
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address 

«id» address_id
address
post_code
city

CLIENTADDRESS

«new» new_address

«id» address_id
address
post_code
city

PRODUCT

0:M D 
clientaddresses

1:1 S 
client

client_clientaddress

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

«new» new_line 

«id» line_id
price
quantity

LINE

«new» new_destination

«id» destination_id
person_in_charge

DESTINATION

ORDER =

< Order number +

   Request date + 

   Payment type +  

   Client +

   DESTINATIONS =

   { DESTINATION =

     <  Address +

         Person in charge +

         LINES =

         { LINE =

            < Product +

               Price +

               Quantity > 
         }
     >
   }
>

number

date

text

Client

Client address

 

Product

Money

Number

FIELD DOMAIN
ORDER =

< Order number +

   Request date + 

   Payment type +  

   Client +

   DESTINATIONS =

   { DESTINATION =

     <  Address +

         Person in charge +

         LINES =

         { LINE =

            < Product +

               Price +

               Quantity > 
         }
     >
   }
>

number

date

text

Client

Client address

 

Product

Money

Number

FIELD DOMAIN

0:M D
destinations

1:1 S 
clientorder

clientorder_destination

0:M D orders

1:1 S client
client_clientorder

0:M D lines

1:1 S destination
destination_line

1:1 S product

0:M D lines
line_product

0:M D destinations

1:1 S address

clientaddress_destination

«new» new_client 
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address 

«id» address_id
address
post_code
city

CLIENTADDRESS

«new» new_address

«id» address_id
address
post_code
city

PRODUCT

0:M D 
clientaddresses

1:1 S 
client

client_clientaddress

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

«new» new_line 

«id» line_id
price
quantity

LINE

«new» new_destination

«id» destination_id
person_in_charge

DESTINATION

	  	   AHribute	  name	   Id	   AHribute	  type	   Data	  type	   Size	   Requested	   Null	  allowed	  
order_number yes	   Constant	   Autonumeric	   yes	   no	  
request_date no	   Constant	   Date	   yes	   no	  
payment_type no	   Variable	   String	   30	   yes	   yes	  
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ORDER =

< Order number +

   Request date + 

   Payment type +  

   Client +

   DESTINATIONS =

   { DESTINATION =

     <  Address +

         Person in charge +

         LINES =

         { LINE =

            < Product +

               Price +

               Quantity > 
         }
     >
   }
>

number

date

text

Client

Client address

 

Product

Money

Number

FIELD DOMAIN

0:M D
destinations

1:1 S 
clientorder

clientorder_destination

0:M D orders

1:1 S client
client_clientorder

0:M D lines

1:1 S destination
destination_line

1:1 S product

0:M D lines
line_product

0:M D destinations

1:1 S address

clientaddress_destination

«new» new_client 
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address 

«id» address_id
address
post_code
city

CLIENTADDRESS

«new» new_address

«id» address_id
address
post_code
city

PRODUCT

0:M D 
clientaddresses

1:1 S 
client

client_clientaddress

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

«new» new_line 

«id» line_id
price
quantity

LINE

«new» new_destination

«id» destination_id
person_in_charge

DESTINATION

	  	  Argument	  name	   Data	  type	   Size	   Null	  allowed	  
p_atrorder_number Autonumeric	   no	  
p_atrrequest_date Date	   no	  
p_atrpayment_type String	   30	   yes	  
p_agrClient Client	   no	  

0:M D
destinations

1:1 S 
clientorder

clientorder_destination

0:M D orders

1:1 S client
client_clientorder

0:M D lines

1:1 S destination
destination_line

1:1 S product

0:M D lines
line_product

0:M D destinations

1:1 S address

clientaddress_destination

«new» new_client 
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address 

«id» address_id
address
post_code
city

CLIENTADDRESS

«new» new_address

«id» address_id
address
post_code
city

PRODUCT

0:M D 
clientaddresses

1:1 S 
client

client_clientaddress

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

«new» new_line 

«id» line_id
price
quantity

LINE

«new» new_destination

«id» destination_id
person_in_charge

DESTINATION

	  class	  diagram	  view	  

ASSIGNMENT =

< Order + 

   Assignment date +

   Supplier + 

>

FIELD DOMAIN

Client order

Supplier

date

«new» new_client 
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address 

«id» address_id
address
post_code
city

CLIENTADDRESS

«new» new_address

«id» address_id
address
post_code
city

PRODUCT

0:M D 
clientaddresses

1:1 S 
client

client_clientaddress

«new» Supp2_new_supplier

«id» supplier_code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

«new» new_destination

«id» destination_id
person_in_charge

DESTINATION

«new» new_line 

«id» line_id
price
quantity

LINE

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

ASSIGNMENT =

< Order + 

   Assignment date +

   Supplier + 

>

FIELD DOMAIN

Client order

Supplier

date

0:1 D 
supplier

0:M D  
clientorders

clientorder_supplier

«new» new_client 
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address 

«id» address_id
address
post_code
city

CLIENTADDRESS

«new» new_address

«id» address_id
address
post_code
city

PRODUCT

0:M D 
clientaddresses

1:1 S 
client

client_clientaddress

«new» Supp2_new_supplier

«id» supplier_code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

«new» Supp2_new_supplier

«id» supplier_code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

«shared»«int» ins_supplier 
«shared»«int» del_supplier 

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

«new» new_destination

«id» destination_id
person_in_charge

DESTINATION

«new» new_line 

«id» line_id
price
quantity

LINE

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

new_order new
Sale1_place_order
«int» set_assignment_date 
«shared»«int» ins_supplier 
«shared»«int» del_supplier 
SALE2_ASSIGN_SUPPLIER

order_number
request_date
payment_type

assignment_date  

CLIENTORDER

«new» new_order
Sale1_place_order

«id» order_number
request_date
payment_type
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ASSIGNMENT =

< Order + 

   Assignment date +

   Supplier + 

>

FIELD DOMAIN

Client order

Supplier

date

0:1 D 
supplier

0:M D  
clientorders

clientorder_supplier

«new» new_client 
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address 

«id» address_id
address
post_code
city

CLIENTADDRESS

«new» new_address

«id» address_id
address
post_code
city

PRODUCT

0:M D 
clientaddresses

1:1 S 
client

client_clientaddress

«new» Supp2_new_supplier

«id» supplier_code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

«new» Supp2_new_supplier

«id» supplier_code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

«shared»«int» ins_supplier 
«shared»«int» del_supplier 

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

«new» new_destination

«id» destination_id
person_in_charge

DESTINATION

«new» new_line 

«id» line_id
price
quantity

LINE

«new» new_order 
Sale1_place_order

«id» order_number
request_date
payment_type

CLIENTORDER

new_order new
Sale1_place_order
«int» set_assignment_date 
«shared»«int» ins_supplier 
«shared»«int» del_supplier 
SALE2_ASSIGN_SUPPLIER

order_number
request_date
payment_type

assignment_date  

CLIENTORDER

«new» new_order
Sale1_place_order

«id» order_number
request_date
payment_type

«new» new_client
Clie1_register_client

«id» VAT_number
client_name
telephone
registration_date

CLIENT

«new» new_address  

«id» address_id
address
post_code
city

CLIENTADDRESS

0:M D
clientaddresses

1:1 S
client

client_clientaddress

«new» Supp2_new_supplier
«shared» ins_supplier int
«shared» del_supplier int

«id» code
supplier_name
VAT_number
telephone
address
post_code
city
registration_date

SUPPLIER

«new» new_order 
Sale1_place_order

«shared»«int» set_assignment_date
«shared»«int» ins_supplier 
«shared»«int» del_supplier 
SALE2_ASSIGN_SUPPLIER

Sale3_evaluate

«int» set_logistic_comments 
«shared»«int» ins_truck_driver 
«shared»«int» del_truck_driver 
Sale4_ARRANGE_LOGISTICS

«int» set_extra_clauses 
«shared»«int» ins_insurance_policy 
«shared»«int» del_insurance_policy 
SALE5_SPECIFY_CLAUSES

Sale6_notify_shipping

«id» order_number
request_date
payment_type

assignment_date

decision
planned_delivery_date
response_date

logistic_comments

extra_clauses

shipping_timestamp

CLIENTORDER

0:M D orders

1:1 S client
client_clientorder

0:M D
destinations

1:1 S
clientorder

clientorder_destination
«new» new_destination

set_stop_order

«id» destination_id
person_in_charge

stop_order

DESTINATION

0:M D destinations

1:1 S address

clientaddress_destination

0:1 D 
supplier

0:M D 
clientorders

clientorder_supplier

«new» new_line 

«id» line_id
price
quantity

LINE
0:M D lines

1:1 S destination
destination_line

«new» Prod2_new_product

«id» product_code
product_name
price
comments

PRODUCT

1:1 S product

0:M D lines

line_product

«new» Logi10_hire_driver 

«shared»«int» ins_truck_driver 
«shared»«int» del_truck_driver 

«id» VAT_number
driver_name
telephone
plate_number
maximum_load

TRUCKDRIVER

«new» Risk4_contract_policy 
«shared»«int» ins_insurance_policy
«shared»«int»  del_insurance_policy 

«id» company_name
«id» policy_number
clauses

INSURANCEPOLICY

truckdriver_clientorder

0:M D 
clientorders

0:1 D 
driver

0:M D 
clientorders

0:1 D 
policy

insurancepolicy_clientorder

LE
G

E
N

D CLASS:

STRUCTURAL RELATIONSHIP:

CLASS NAME
ATTRIBUTES
SERVICES

MINA : MAXA  [D|S]
ROLEA

[D|S]  MINB : MAXB 
ROLEB

RELATIONSHIP NAME

STEREOTYPES:

«id»         = IDENTIFIER
«new»      = CREATION SERVICE
«shared» = SHARED SERVICE
«int»         = INTERNAL SERVICE 

D = DYNAMIC 
S = STATIC 

For more details see [2]

MOF

COMMUNICATION 
ANALYSIS 

METAMODEL

UML 2 
CLASS DIAGRAM 

METAMODEL

ATL 
METAMODEL

CA2UML 
TRANSFORMATION

REQUIREMENTS 
MODEL

UML 2 
CLASS DIAGRAM

CONFORMS TOCONFORMS TO CONFORMS TO

CONFORMS TO CONFORMS TO

CONFORMS TOBASED ON BASED ON

EXECUTED

INPUT OUTPUT

TRACEABILITY 
METAMODEL

CONFORMS TO

BASED ON

OUTPUT

TRACEABILITY 
MODEL

CONFORMS TO
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Arturo González, Sergio España	

agdelrio@dsic.upv.es	

sergio.espana@pros.upv.es	


Do not hesitate to write us for additional 
information, to provide some feedback or to 
propose a collaboration.	


Full model-driven practice: from 
requirements to code generation	


At CAiSE’12, Óscar Pastor and Sergio España will be offering another 
tutorial that complements this one at RCIS 2012.	

Although we will review the whole MDD process (from requirement 
engineering onwards), we will offer insights in the model compilation; 
that is, the automatic generation of fully-functional software code from 
platform-independent conceptual models.	

In that case, the industrial experience that will be explained is that of 
CARE technologies, creators of the Integranova Model Execution System.	


Please allow us an advertisement :)	
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