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Abstract. Model-driven development approaches such as OMG’s Model
Driven Architecture (MDA) have been proposed as the new paradigm for
software development. However, the adoption of MDA is still low, partly
because of the general-purpose modelling language being used. Domain
specific modelling languages are being developed for technological and
industrial domains to improve the expressiveness and effect of model-driven
development techniques. The healthcare domain could benefit from these
methodologies to improve development speed and software quality. In order to
incorporate domain knowledge in a MDA process, information about
workflows, artefacts and actors can be formalized in a UML profile and applied
by MDA tools for design and development. This paper presents the results
from the work done on model-driven development of smart homecare services
in the MPOWER project. Following an iterative approach, two UML profiles to
support development of Service Oriented Architecture based homecare
applications are proposed. The profiles are based on a comprehensive domain
investigation and best practice methods for domain specific modelling language
development. Using homecare specific UML profiles indicate an improvement
in the process for model-driven development of homecare services, and more
evaluation will be conducted in an experiment in 2009.

Introduction

Model-Driven Development (MDD) such as OMG’s Model Driven Architecture
(MDA) [1], has the potential to improve the quality of software systems. Quality
attributes such as interoperability, reusability and appropriateness of software
components and systems are main features of MDA.. By using abstraction and
advanced automation techniques, software artefacts are created from formal models
that are represented using languages such as the Unified Modeling Language (UML)
[2]. The core of the MDA process, and similar MDD processes, is to use formal
models as the main development artefacts in the entire development process, from
domain analysis to implementation, deployment and testing.

Domain specific modelling languages (DSML) have been proposed as a means to
overcome many of the shortcomings with UML and MDA. The scientific knowledge
about applying MDD techniques in design and development of healthcare information
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systems is scarce [3]. Creating DSMLs for the healthcare domain is a daunting task,
and requires extensive investment of resources and time.

We set out to investigate how MDD with DSML support should be introduced and
applied in a healthcare sub domain. In the MPOWER project [4], we have developed
a framework for creating homecare software services using a model-driven approach.
The framework defines a MDA toolchain which is a set of modelling, transformation
and development tools that supports the complete MDA process as descibed in the
MDA Guide [1]. A comprehensive model of actors and services in homecare along
with the MDA toolchain for designing and implementing these domain specific web
services has been developed and evaluated.

This paper presents research results from the project with focus on:

1. What is the domain knowledge in homecare that can be used as assets in the MDA
process?

2. Which knowledge can be included in a UML Profile for homecare services and
how can this knowledge be utilized by developers?

The MPOWER toolchain, providing model traceability, model transformation and
code generation, has been evaluated in the development of two proof-of-concept
applications and is currently been redesigned with improved UML Profile support for
the domain. Based on the experience from developing the MPOWER framework and
proof-of-concept applications a conceptual domain model and UML profile for
service oriented computing in the homecare domain is proposed and discussed.

The rest of this paper is organized as follows. In the next section we describe the
background for this work, including relations to and motivations for applying model
driven development, domain specific modelling languages, and service oriented
architecture. With this background we proceed to describe the method applied and
main activities within the MPOWER project. The main results from each of the main
activities are presented next, including conceptual domain models and our preliminary
DSML approach based on two UML profiles. A discussion section follows this,
before we conclude the paper.

Background and Related work

The work presented herein is a part of the EU-IST project MPOWER (contract no.
034707) and of an ongoing PhD thesis work by the main author. MPOWER is a user
driven research and development project where the main goal is to create a framework
for rapidly creating standards-based homecare services. The framework includes the
definition of a toolchain which is being used in the development of two proof-of-
concept applications targeting elderly and cognitive impaired people living at home.

MDD promises a potential to improve the quality of software systems and their
development by using formal models as first class entities in the entire development
process. When MDD is done properly, the result may include the following
improvements in the development process:
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e Domain experts, system architects and developers can discuss concepts and
requirements more effectively because care workflow and concepts are modelled
formally.

o Formal modelling of domain concepts allows for more precise understanding of the
target system’s requirements, environment and use scenarios, which will increase
the probability for developing a software system that fulfils its intentions

e Analysis of system behaviour and performance can be conducted in the design
phase, facilitating rapid feedback and agile development processes.

e Keeping models independent of implementation technology and deployment
platforms as long as possible allows for reuse of software models, thus improving
interoperability and reducing development cost.

Tuomainen et al argues that modelling helps the understanding of healthcare activities
by being illustrative, identifying improvements, simulate organisational processes and
individual activities in healthcare [5].They compare three model centric approaches;
MDA, Business Process Modelling with BPMN and BPEL and the HL7 development
framework. They conclude that in order to realise their full potential these approaches
require local and project specific adaptation. This paper explains such an adaptation
for the homecare domain.

Methods

The main objective of the MPOWER project is to create a framework that facilitates
rapid development of homecare services. To achieve this, it is fundamental to acquire
knowledge about the homecare domain, and make this domain knowledge available to
actors involved in the system development processes. Due to the complexity of the
healthcare domain, it was considered imperative to iterate between domain modelling
and system design. To facilitate this interaction, the MPOWER project defined three
main activities:

1. Capture domain knowledge from experts on aging/dementia, healthcare workers in
the domain, family carers and patients. The result will be a number of conceptual
domain models defining the actors, actor relationships, core use cases and main
system requirements / services of the homecare domain

2. Specify a MDA toolchain that support documentation of system requirements,
modelling of design and development of services. Moreover, the toolchain must be
evaluated in terms of usability and usefulness/performance by implementing two
Proof-of-Concept Applications (PoCA). The results are a MDA toolchain with
evaluation reports on developer acceptance and technical qualities

3. Design a DSML that incorporates the domain knowledge from task 1 and MDA
toolchain experience from task 2. The result will be one or more UML profiles that
can be used with a revised MDA toolchain.

The main activities and the expected results are illustrated in figure 1 and described in
more detail in the following.
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Fig. 1. The three main project activities and their work products

Activity 1: Capture Domain Knowledge

The MPOWER project focuses on smart homecare solutions for elderly and cognitive
impaired people. The domain models for the work being presented in this paper can
be seen from two different viewpoints:

1. The Homecare viewpoint: this viewpoint focuses on organizational aspects of
homecare as well as the main stakeholders (people and systems) involved. This
model is the result of a comprehensive process involving a total of 140 domain
stakeholders such as domain experts, professional caregivers, family carers and
patients [6, 7].

2. The Homecare SOA viewpoint: this viewpoint focuses on the main system
components and their relationships in terms of the principles of Service Oriented
Architecture design. Important assets for this model are the design principles given
by Erl [8], and SOA4HL7 methodology [9]. The structure and semantics of the
domain model is supported by the SOA reference architecture from IBM along
with the IBM UML profile for software services [10].

Activity 2: Designing a Toolchain for MDD in Homecare

To have a formal way of specifying the domain models, proper modelling tools are
needed. In the beginning of the MPOWER project, a set of tools were specified as the
MPOWER toolchain to be used by all involved personnel for conceptual modelling,
requirements specification, analysis, system design, system development, deployment
and testing. A single toolchain for all involved stakeholders ensures that information
provided by domain experts is readily available for system designers using the same
toolchain. The process used for selection of tools matches the recommendation given
by Staron [11], page 240: “The process [of creating domain models] should be tool
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independent. The independence should be supported by using technologies that are

open and unbounded, but at the same time supported by more than one tool.” The

following tools were used:

e Microsoft Word 2003: Used for describing user scenarios. MS Word was available
to all project participants involved in the process

e Enterprise Architect (EA) V6.5 from Sparx Systems: Used for UML modelling of
use cases and services, model transformation and code generation of WSDL code.

e IBM’s UML 2.0 profile for Software Services: Used during modelling the services
to structure models and stereotype core elements. Available from IBM [10].

o NetBeans V6.0: Used as Java IDE for generating service skeletons and
implementing the services. Open source using open standards,
http://www.netbeans.org

The described toolchain was used from the start of the project with only minor
modifications such as EA upgrades and bug fixes. The two PoCAs were developed
using the toolchain and the performance of the toolchain, were investigated from two
perspectives: 1) Developer acceptance of the MPOWER toolchain: using the
Technology Acceptance Model with two additional factors, as reported in [12], and 2)
Technical review: Weekly scrum and quarterly technical meetings with workshop
sessions on how to improve the toolchain.

Activity 3: Refine the MPOWER toolchain and develop a DSML

The UML standard allows for the creation of a DSML in two ways: 1) Creating a new
language based on Meta Object Facility [13], or 2) extending UML through the use of
UML Profiles. As discussed by Selic, the latter will often be the most practical and
cost-effective solution [14], and is also the chosen method for this paper. By using
UML profiles to create a DSML, the semantics and syntax of UML can be inherited,
and powerful UML/MDA tools can be used with the profile for software
development.

The UML Profile standard [2], outlines several reasons for creating a DSML from
UML. The most pertinent reasons for the challenges addressed in this paper are:

e Terminology adapted to the healthcare domain
e Add information that can be used during transformation
e Add constraints that restrict the way you can use the metamodel

Despite the fact that DSMLs are becoming more and more popular in systems
modelling, there is not much knowledge in the scientific community about best
practices for creating DSMLs with UML [14, 15]. However, in a paper from 2007,
Selic summarized the basic steps for creating a DSML in terms of UML in [14]:

1. Create a conceptual domain model: The model should include the essential
concepts of the domain, the relationships between the concepts, the constraints that
govern the use of the concepts. In addition, syntax and semantics of the notation
should be provided. A selection of UML models from Activity 1 makes up the
conceptual domain model.
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2. Map domain model to a UML profile, refining the core UML specification with
stereotypes, tagged values and constraints. In addition, a library of domain specific
modelling elements (model library) can be defined for reuse.

The process of creating a domain specific UML profile is not straightforward, since
the level of abstraction and the intended use of the profile play an important role for
the definition of the profile elements. This challenge is tackled with experience from
the design of the MPOWER toolchain and development of two MPOWER PoCAs for
the homecare domain.

To identify and model the elements of a UML profile is an iterative process. To
guide this process, the Staron’s guidelines for defining good stereotypes using a
classification schema [11], is used. This classification is based on the stereotype’s role
and expressiveness.

Results

The results presented in this section are based on the work carried out in the
MPOWER project from October 2006 to June 2008.

Activity 1: Conceptual Domain models

The domain models were developed in several iterations from October 2006 to
September 2007. Details about the process and findings from the user needs
investigation from which the domain models are derived can be found in [6].

Figure 2 shows the main concepts from a homecare viewpoint. To keep the model
at an abstract level and not overpopulate it with unnecessary details, most attributes
on the classes are hidden. The main classes and relationships are:

e Subject of Care (SoC): This is the person receiving care through a homecare
program. The SoC has a unique identifier that is managed by the assigned
healthcare organization. A SoC must be associated with at least one healthcare
professional.

e Homecare Program: a class comprising the services, devices and healthcare
organizations involved in providing homecare service to a SoC.

e Carer: an individual that is a part of the family, a healthcare professional or a
friend.  All  HealthcareProfessionals must be  associated with a
HealthcareOrganization.

o Healthcare Organization: an organisation that is directly involved in the provision
of care to a SoC.

e Homecare Service: a service provided to the SoC through a Homecare program.
Three core types of services have been identified: information service (e.g.,
calendar, educational material access, medication list), communication services
(e.g. SMS, email), and assistive service (e.g. indoor location service, heating
control, burglar alarm, oven control).
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Concepts in the model are aligned with the concepts presented in Continuity of Care
(CONTSYS) standard from CEN TC251 [16], and service categories from [17]. Most
concepts are also available in the HL7 RIM, but CONTSYS is more specific than
HL7. These resources were found useful in selecting an appropriate abstraction level
and structure in the domain model. The complete models of actors and services are
presented in [7].
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Fig. 2. Diagram showing the main concepts in a smart homecare domain
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Fig. 3. The Service-oriented view on a typical homecare environment

Figure 3 shows the main components, stereotyped with the five layers of the IBM
SOA reference architecture.



8  Stale WalderhaugP1+2P, Erlend StavP1P and Marius MikalsenP1

Activity 2: The MPOWER Toolchain

The experiences from using the described toolchain for development of the services
that form the PoCAs are grouped into developers’ subjective experience and technical
experience. The first group entails perceived characteristics such as the factors
described by the Technology Acceptance Model [18]. The results from a developer
evaluation of the MPOWER toolchain is presented in [12], and concludes that
perceived ease of use and perceived usefulness are factors that affect the developers’
adoption of MDA. It was also found that traceability between artefacts in the
development process was useful. A major drawback with the evaluated toolchain was
found to be the incomplete code generation features. A technical review of the
MPOWER toolchain revealed that 1) WSDL model transformation incomplete: it was
necessary to customize the transformation template for WSDL models, 2) WSDL
code generation had errors: the built-in transformations in the EA tool generated some
errors that had to be changed manually, e.g. using “type” references instead of
“element” references in message definitions, and 3) Performance problems using
HL7: the import of HL7 message types into WSDL resulted in tool crashes because of
memory allocation problems. Recursive import of HL7 xml schema (xsd) defintions
were not handled by the WSImport tools in Netbeans.

From the experience with the MPOWER toolchain, a set of new features were
proposed. The developers ould like more support in generating the implementation of
the services — repetitive code (e.g. for DB management, handling of security, return
status), and support for object/relational persistence service, such as generation of
Hibernate mappings for the information elements declared in the message definitions
of the WSDLs. These features may impact the design of a DSML as they could
require domain specific information to be incorporated into the models during the
service design.

Activity 3: Refined Toolchain - Mapping of Domain Concepts to DSML - UML
Profile

The process of defining a UML Profile for SOA in homecare use concepts from the
conceptual domain models and experience from toolchain and PoCA development in
an iterative approach. This section presents the preliminary results from Activity 3
after the first iteration (January-June 2008). Activity 3 is carried out by a core team of
three researchers. However, some discussions are brought into the development team
mailing list (16 developers). The profiles were updated in three main revisions: initial
version for the start of the development, second version after first version of services
and the third version after the first iteration of the POCA development. The changes
between version one and two were significant, whereas only tags and minor
adjustments to relationships were done for version 3.

Two UML profiles are proposed, the Homecare UML Profile and the SOA
Homecare UML Profile. The profiles can be used separately or together in a MDA
development project, depending on how the profile elements are utilized in the
development process.
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Homecare UML profile

Figure 4 shows the Homecare UML profile. The profile elements are mainly derived
from the homecare conceptual model (figure 2). The tagged values on the stereotypes
were identified based on experience from the MDA toolchain work. The mapping of
concepts to the UML profile was also guided by the CONTSYS standard [16].

Table 1. Table describing the proposed stereotypes in and tagged values in the Homecare UML

profile

Stereotype

Comment

SubjectOfCare

Subject of care (SoC) is defined in CONTSYS as "person seeking to
receive, receiving, or having received health care” [16]. Used to
decorate SoC modelling elements and to add information about the
SoC that can be used during model transformation or code
generation, e.g., to generate interface classes for EHR systems and
individual plan systems.

SoC_type: describes can be used to describe different types of
SoC according to national or healthcare enterprise specific patient
classifications.

Carer

A stereotype that should be used on all modelling elements
representing an individual that provides care, professionals as well
as non-professional caregivers.

roles: can be used to set the default role, e.g. in terms of security,
for the instances of classes marked with this stereotype.

Healthcare
Professional
(HcP)

Defined in CONTSYSS as “person authorised by a nationally defined
mechanism to be involved in the direct provision of certain health
care activities” [16]. Should be used to mark all modelling elements
of type Class/Actor that are representing individuals that fit this
definition. The roles attribute is inherited from Carer.

Other Carer

Defined in CONTSYS as “person providing assistance for activities
of daily living or social support”. This stereotype should be used to
mark modelling elements of type Class/Actor that are representing
individuals such as family members, friends and other carers
employed by non-healthcare organizations such as home services
and security services. The roles attribute is inherited from Carer

Healthcare
Organization
(HcO)

Defined in CONTSYS as “organisation involved in the direct
provision of health care” [16]. This stereotype should be used to
mark all modelling elements of type Class/Actor that represents
organisations that fits the CONTSYS definition.

orgainsationType: is used to describe the type of organisation
according to speciality levels, private versus public or other national
classifications.

Homecare
Device

Generic homecare device stereotype to be used on modelling
elements of type Class/Actor. The stereotype can be useful for
design-time checking of interoperability and interconnectivity of
devices in a homecare system.

deviceType: describes the type of this device, e.g. whether it is
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medical or domotic.
interfaceType: describes the kind of interface used to connect to
this device. In the UML profile, the HomecareDevicelnterface
enumeration is defined based on the experience in the MPOWER
project. This enumeration includes the most used interface types,
and can be refined to fit other technologies.
Healthcare A stereotype that is used to mark an association between a
Professional HealthcareProfessional and a SubjectOfCare. The stereotype can be
For used to ensure that a SubjectOfCare is associated with at least one
SubjectOfCare | HealthcareProfessional.
EmployedAt A stereotype that is used to mark an association between a

HealthcareProfessional and a HealthcareOrganisation. The
stereotype can be used to check that all HealthcareProfessional
“types” are employed at a HealthcareOrganisation “type”.

pkg Homecare UML Profile /

HomecareDevice €p HealthcareOrganization €}

HealthcareProfessionalForSubjectofCare €%

deviceType: String
InterfaceType: HomecareDevicelnterface

organizationType: String

«extends» «extends»
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«metaclass»
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1

Carer
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- roles: String
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«stereotype»

HealthcareProfessional
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Attributes
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Attributes
- socType: String

i

Fig. 4. First version of Homecare UML Profile

All the stereotypes in the Homecare UML Profile falls into the category “Virtual
Metamodel Extension, restrictive” defined by Staron in [11]. These are stereotypes
that reuse the semantics of the metaclasses (e.g. Actor and Class). Often the must be
used with other stereotypes, making the stereotyped model element more precise and
may also add a new icon to the concrete syntax to familiarize the model presentation
(e.g. icons on HealthcareProfessional and SubjectOfCare).

SOA Homecare UML Profile
The SOA Homecare UML profile enables developers to create precise models of
SOA-based homecare systems.
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Table 2. List of stereotypes and tagged values in the SOA Homecare UML Profile

Stereotype

Comment

Homecare
Application

A stereotype used to mark modelling elements of type Component and
Class. The stereotype adds two properties to the modelling elements:

securityLevel: this describes the security level of the application.
This can be used to check that a user (i.e., service, component,
application) of the application must have at least the same access level
in order to be allowed to use the service. For service composition, this
information can be used to check that the application can access
security-enabled services.

applicationType: this describe the type of application this is, e.g. in
terms of deployment configurations.

Homecare
Service

A service which is used in the homecare environment. The IBM
Service Profile should be used in combination with this stereotype.

securityLevel: this describes the security level of the service. This
allows for specification of the security requirements and rights for a
modelling element that can be utilized during code generation. In the
next version of the UML Profile, this stereotype will be updated with
more security tags addressing service-service authorization and
information encryption.

Homecare
Message

To denote elements that are messages used in interactions of homecare
services and applications.

isPersistent: indicates whether the message data is stored in a
database or not. This can be used for creating Hibernate mapping code
and database schema.

messagingStandard: the standard to which this message belongs.
Can be used both for code generation, ensuring correct libraries are
present, and for checking conformance with the standard.

Assistive
Service

A type of homecare service that provides assistive functionality in the
homecare system. Derived from Stefanov’s classification for smart
house services for elderly and cognitive disabled [17].

Information
Service

An information service which will be used by stakeholders in a
homecare setting. The service can be medically related, but can also be
other services e.g. used for social interaction by the subject of care.

serviceType: defines the type of information service this service
belongs to. An enumeration is proposed based on the experience in the
MPOWER project. This enumeration can be refined in other projects
using other kinds of information sources.

UsesHomecare
Message

A stereotype that mark associations between a HomecareService and a
HomecareMessage. The stereotype can be used to generate traceability
information that can again be used when messaging standards are
being updated or changed.

UsesHomecare
Service

A stereotype that mark associations between a HomecareApplication
and a HomecareService. The stereotype can be used to generate
traceability information that again can be used when a homecare
service is being updated or changed.
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Fig. 5. The Homecare SOA UML Profile diagram

All stereotypes in the Homecare SOA UML profiles falls into the category “Code
generation, restrictive” defined by Staron [11]. These are stereotypes that extend the
base metaclass (e.g., Class and Port) with some properties to increase the precision of
the semantics and restrict the usage.

Discussion

The work presented in this article is a part of an initiative to develop a model-driven
software development framework for healthcare, focusing on homecare services in the
first phase. It is considered imperative to incorporate domain knowledge into the
framework and make this knowledge readily available for architects and developers in
all development phases. This paper presents the results from creating a domain
specific modelling language for homecare using UML Profiles.

Capturing the conceptual domain knowledge for homecare, or any other healthcare
sub-domain, is a daunting task. Many stakeholders are involved, as well as a plethora
of information systems, involving many different coding standards and vocabularies.
These factors, in addition to legislative factors and organisational aspects, make
modelling of reusable healthcare domain models difficult, but not impossible. To
succeed in creating a useful model-driven software development process, it is
important to choose the right level of abstraction and in divide the healthcare
application areas into well defined sub-domains.
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The homecare domain model shown in figure 2 shows the most important actors
and relationships between them. The model would fit for modelling most homecare
solutions, is aligned with the CEN TC251 CONTSYS standard [16], and includes the
main classifications from Stefanov’s acknowledged paper on smart house
technologies for elderly [17]. The model is the result of a comprehensive domain
analysis process where 140 domain stakeholders from four European countries were
involved in improving the validity of the model [6]. If new concepts are developed for
the domain, these can be added as an extension to the existing homecare model,
without compromising the original model and the related UML profiles.

The Homecare SOA model is based on the domain investigation from the
MPOWER project, in addition to the IBM SOA reference model and IBM UML
profile for software services [10]. The Homecare SOA model provides information
about deployment of services and possible configuration and information sources. The
model is on an abstract level, and could in certain cases be refined with details about
security platforms and network connectivity details. Such domain knowledge could be
useful in planning the distribution of services and integration with existing resources,
but will also make the model less suitable for reuse across different healthcare
enterprises and nations.

To make the domain knowledge readily available as assets in the development
process, UML profiles were chosen, inline with the recommendations by Selic [14].
UML profiles builds upon the syntax and semantics of UML, and most UML tools
support profiles. This is an imperative advantage, enabling developers to use their
favourite UML tool for design and development. The process of selecting domain
concepts to include as stereotypes, tagged values or constraints in a UML model,
requires knowledge about model-driven development, but also experience from
modelling systems in the domain in question. Experience from the development of a
MDA toolchain (Activity 2) provided information about which target software
artefacts that should be generated from the models and which models and diagrams
that should be applied for achieving this. This information was of utmost importance
when choosing the metaclass extensions for the elements in the UML profiles.

Model-driven development seeks to represent all development artefacts as
modelling elements. UML profiles are used to customize the modelling language to
include familiar concepts that enables more effective and precise system design and
implementation. Stereotypes, the main UML profile mechanism, can be used for
several purposes, as discussed by Staron [11]. The result from the mapping of domain
concepts to a DSML (Activity 3) showed that all stereotypes in the Homecare UML
profile are classified as Virtual Metamodel Extensions. This implies that this profile is
mainly used to increase the expressiveness of the modelling language when designing
systems for homecare. A “virtual model extension restrictive” stereotype, adds a
domain specific icon such as a picture of a nurse to the modelling element, together
with a well known domain specific label such as HealthcareProfessional.

The Homecare SOA UML Profile includes elements from the “Code generation,
restrictive” category. This means that the main use of these stereotypes is to improve
code generation by providing domain information so that code generation scripts can
create high-quality code. In this paper code generation was restricted to WSDL and
Hibernate code, but other software artefacts can be generated from the domain
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information in a UML profile. Test cases, error-checking code, security policy

verification, and result validation may be generated if the required information is

available. Examples are:

e During design of a homecare service, mark the service class with
HomecareService, add classes for the messages that will be used as input and
output, mark these with HomecareMessage and set the tagged value
MessagingStandard to the appropriate value. Create an association between the
service and the message by applying the UsesHomecareMessage stereotype on the
association. During code generation, the generator could look up messaging details
(syntax, namespaces, etc) in an external resource and insert this code into e.g., the
WSDL types definitions.

e When modelling the information models for a homecare system, mark the patient
class with SubjectOfCare stereotype. To ensure that a patient is associated with a
healthcare professional, a model validator based on OCL [19], can iterate through
the patient class’s relationships and look for a
HealthcareProfessionalforSubjectOfCare stereotyped association.

The two proposed UML profiles can be used on the same models to provide different
“views”. In addition, the IBM Software Service UML profile should be used to
complement the service design models for SOA Homecare systems.

Concluding remarks

Model-driven development approaches can be improved by extending the modelling
language with domain specific concepts. UML Profiles can be used as a mechanism
for toolchains based on OMG’s MDA and UML standards.

The UML Profiles must provide information that can improve the design and/or
code generation processes. The two profiles proposed in this paper are based on solid
work on capturing homecare domain knowledge and experience from developing
homecare SOA systems using MDA. Though the profiles are still undergoing updates
and improvements, they can improve modelling process performance and results.

Another finding from the process is that it is useful to have a development activity
in parallel with specification of the conceptual domain and profile. The experience
from this development activity gave valuable input to the mapping of concepts to
DSML processes. This finding extends the proposed approaches to DSML
development in [14, 15, 20].

The MPOWER Toolchain will be evaluated by university students in 2008. In
2009, an experiement measuring the subjective improvements (perceived
characteristics) and objective improvements (e.g., reduction of errors, time spent for
development) will be conducted with 20 developers from the healthcare domain.
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