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M d l D i SW D l tModel Driven SW Development
A consistent and unambiguous implementation of code generation (model to text transformation)A consistent and unambiguous implementation of code generation (model to text transformation) 
f UML t l ll d fi d UML fil t i i UML f ti l li tifrom UML must rely on a well defined UML profile, customizing UML for a particular application y g
domaindomain. 

Such a profile must have a solid foundation in a formally correct ontology formalizing the conceptsSuch a profile must have a solid foundation in a formally correct ontology, formalizing the concepts 
and their relations in the specific domain in order to a oid a ma e or set of ildl createdand their relations in the specific domain, in order to avoid a maze or set of wildly created 
stereotypesstereotypes. 

The paper describes a generic profile for the code generation of component based distributedThe paper describes a generic profile for the code generation of component based distributed 
systems for control applications the process to distil the ontology and define the profile and thesystems for control applications, the process to distil the ontology and define the profile, and the 
strategy followed to implement the code generator.strategy followed to implement the code generator. 

The main steps that take place iteratively include: defining the terms and relations with an ontology, e a s eps a a e p ace e a e y c ude de g e e s a d e a o s a o o ogy,
mapping the ontology to the appropriate UML metaclasses testing the profile by creating modellingmapping the ontology to the appropriate UML metaclasses, testing the profile by creating modelling 
examples, and generating the code With Model Driven SW Development, a system is p , g g p y

described using a domain specific modelling languagedescribed using a domain specific modelling language. 
The artefacts of the development activity are derived fromThe artefacts of the development activity are derived from 
th i i l d l i d l t f tithe original model using model transformations.

Th C d t d lThe Comodo metamodel
IcalepcsMetamodelCompleteMetamodelpackage [   ]

d M d l
Part of: PSM 

cmdoModule
{self->count(nestedComponentImpl) == self->count(nestedComponent)}

This is an organizational unit for 
specifications of components{self >count(nestedComponentImpl)   self >count(nestedComponent)} specifications of components, 
interfaces, etc.

Th D t FlIt identifies a set of deliverables. The Data Flow

COMODO is based on a model toPart of: PIM 
Platform independent representation of a

COMODO is based on a model to 
( ) fPlatform independent representation of a 

Component as it is going to be implemented, text (M2T) transformation tool and 
Part of: PSM 

p g g p
realizing the corresponding Interface and 
optionally specifying the dynamic behavior with a Part of: PSM

( )
a StateChart XML (SCXML)

The Component Implementation is a manifestation of 
the corresponding cmdoComponent

optionally specifying the dynamic behavior with a
 state chart. A design including algorithms or 

Part of: PSM 
Containers are the environments 

a StateChart XML (SCXML) 
engine It transforms UML modelsthe corresponding cmdoComponent. 

It represents the actual implementation for a specific 
private attributes/operations used in any 
implementation can be specified here

where one or more component 
implementations can run The

consistOf consistsOf consistOf consistOf engine. It transforms UML models 
i t SCXML d l d l tf

p p p
platform. If we have multiple implementations for the 
Component for example with different programming

implementation can be specified here. implementations can run. The 
deployment of component into SCXML models and platform 

Component, for example with different programming 
languages or for different infrastructures, we can 

implementations is modeled as 
attributes of containers

Part of: PSM 
M hi t th h i l

specific artefacts such as the g g
model each of them independently without affecting the
platform independent representation

attributes of containers. Machines represent the physical 
system were one or more 

p
application code needed to platform independent representation. system were one or more 

containers can run. The 
d l t f t i i

application code needed to 
integrate the SCXML engine anddeployment of containers is 

modeled as attributes of -nestedComponentImpl integrate the SCXML engine and 

Part of: PIM
machines.

-containedComponent the manually developed code.
Part of: PIM 
Public interface that the Component is 

containedComponent

0..* 0..* -nestedContainer 0..* 0..*

y p

cmdoComponentImpl cmdoContainercmdoComponent cmdoMachineexposing. Can include: 
• Operations provided (synchronous invocation

0 0 estedCo ta e 0

cmdoComponentImplDeployment cmdoContainerDeploymentlanguage : cmdoLanguages language : cmdoLanguages
ipAddress : String• Operations provided (synchronous invocation 

paradigm) manifests 0 *0 *
Platform Independent

• Published and subscribed data structures 
(asynchronous communication paradigm)

-deployedContainer
0..

-deployedComponentImpl
0..*

(asynchronous communication paradigm) 
• Properties, to represent data attributes that realizes

deployedComponentImpl

can be read/set/monitored 
• Error handling and exceptions specification

realizes

1

cmdoInterface

 Error handling and exceptions specification 
• Signals to be used as triggers for the state 

hi

1

configurable : Boolean = false
smmaintenance : Boolean = false

machine 
smmaintenance : Boolean = false

owns

owns
ownsowns ownsowns

owns

cmdoReadWriteProperty
Part of: PIM 
Used to specify whether an attribute in the

owns
Platform Specific

cmdoReadWriteProperty

cmdoEnumerationcmdoSubscribe UMLParametercmdoStructure UMLOperationcmdoPublish
Used to specify whether an attribute in the 
interface whose type has stereotype cmdoTopic owns /type

cmdoReadOnlyProperty
-channel : String

p
-channel : Stringhas to be  subscribed. 

/tcmdoReadOnlyProperty

d C d

/type
ownsisOfType

raises

d E i

cmdoCommandisOfType
isOfType

/t

shortDescription : String

cmdoExceptioncmdoTopicPart of: PIM 
P t f PIM/type

/type

-shortDescription : String
-description : String cmdoReplyOkA Topic is a type for (published or  subscribed) 

attributes or parameters
Part of: PIM 
Used to specify whether an attribute in the

/type

attributes or parameters.
Used as triggers by State Machine.

Used to specify whether an attribute in the 
interface whose type has stereotype 

d T i h t b bli h d

owns

cmdoReplyErrUMLAttribute cmdoTopic has to be published. 
Part of: PIM 
Exception are used to model errors 
returned by the interfacesreturned by the interfaces. 

An e ample E ELT protot pe instr mentAn example: E-ELT prototype instrument 
As an example we show here the model corresponding to a small instrument described in poster WEPKS025 which was developed as a prototype for the evaluation of software andAs an example, we show here the model corresponding to a small instrument described in poster WEPKS025, which was developed as a prototype for the evaluation of software and 
electronics for E ELT instrumentation In this model we define generic interfaces for Subsystems and Devices which are specialized for a particular applicationelectronics for E-ELT instrumentation. In this model we define generic interfaces for Subsystems and Devices which are specialized for a particular application.
For example, from the Device we specialize Motors and from Motors p , p
Filter Wheels

Model for the Master Component State Machine for the Master Component
Filter Wheels. 
All high level coordination components derive from a Master ode o t e aste Co po e t State Machine for the Master ComponentAll high level coordination components derive from a Master 
C d h h d fi i i f S M hiComponent and share the definition for a common State Machine.
As well, all Devices share a state machine specified in the DeviceAs well, all Devices share a state machine specified in the Device 
ComponentComponent. 

Architecture and deployment of the instrumentp y
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