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1 Introduction  

This document is the final version of Deliverable D3.2 “The INDEPENDENT Services 

Specification”. The aim of this document is to present the final version of the services 

introduced in D3.1 “INDEPENDENT Services specification v1”. The first version of the 

service specification included a high level description of the services that will be 

implemented in the different sites. These services have been further developed to 

detail functional and technical aspects of the services.  

The undergoing work presented in this document is part of the following tasks: 

 T3.4 INDEPENDENT Architecture (v2) 

 T3.5 Direct Citizen Services (v2) specification 

 T3.6 Organisational Cooperation Services (v2) specification 

A previous version of this document was submitted before the first project review to 

present the status of the work in WP3. The work on these tasks had been slightly 

delayed from planned. WP3’s task takes the work done in WP1 and WP2 as an input. 

The preparation of the use cases took more time than expected, due to ongoing 

discussion in the technical feasibility and in the inherent difficulties in organizing the 

focus groups. The different updates in the use case definition and the requirements 

elicitation, lead to changes in the services and thus to an extension in the work in the 

first version of the service specification (D3.1). 

The current document shows the final version of the service specification, thereby 

taking account of the comments received from a remote review conducted during the 

summer of 2012 as follows: 

1. Functional and technical specifications for the planned services supported by the 

Motiva Platform have been added (see 5.2.1.2). 

2. Milton Keynes’ missing section has been added (see chapter 7) 

3. A new chapter has been added explaining the architecture implemented, its 

relationship with the CommonWell architecture and the implementation details 

by each of the sites (see Chapter 8). 

The contents of this document have been an input to the prototype v2 tests 

implemented in the context of WP4. 
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2 Andalucía Service Specification 

2.1 Introduction 

This pilot involves to public service providers in the Andalucía region. Salud Responde is 

an organization dependent on Andalucía’s Health administration. Salud Responde offers 

health services, including health advice, prevention campaigns, GP appointments, etc. 

FASS (Fundación Andaluza de Servicios Sociales) is public organization which offers 

telecare services with over 90.000 dwellings in their service and they expect to grow 

over 120.000 users on next year. They’ve two control centres in Andalucía, one placed 

in Seville and another one in Malaga.  

The objective of the Andalucía is to create a web services interface between both 

services to facilitate the communication between the two providers, transferring user’s 

calls along with information when required. The main beneficiary of this interface will 

be the end user, who will receive a better service and thus an improvement in quality 

of life. There are three use cases defined for this site, described in the following 

section. 

 

2.2 Functional specification 

2.2.1 System components 

FASS/SR WSS 

The Junta of Andalucía doesn’t have in this moment an available unique repository for 

its entire user’s date. For that reason each entity will implement its own Web Service 

(with the same interface). Each Web Service Server will validate the messages and will 

response the appropriate ACK or NACK message. 

FASS/SR WSC 

Related to the previous actor definition, each entity will have one main Web Service 

Client. It will drive all local connections to the remote Web Service Server. In a 

possible future scenario with one main repository, it will provide the necessary 

information to the operators 

SR IVR System 

For the proper functioning of the system it is necessary to conduct the transfer of voice 

in sync with the data. To achieve this, we need to implement a protocol to identify the 

calls in the IVR that correctly associate received data with the call to which belongs. 

PNC 

PNC is the telecare platform used in FASS monitoring centre. This platform is use by 

FASS operators to manage user information, receive alarms and incoming calls, make 

outgoing calls, asset management and other activities. The INDEPENDENT web services 

in FASS are integrated in this platform, so that FASS operators can integrate the 

transfer of voice and data in their daily activity.   

2.2.2 Environment 

Salud Responde is an organization dependent on Andalucía’s Health administration. 
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Salud Responde offers health services, including health advice, prevention campaigns, 

GP appointments, etc. 

The platform used to provide the health service is based on commercial products that 

have been adapted to Salud Responde’s needs. Therefore, there is a system for the call 

attention and distribution, integrated with a CRM. 

FASS is a public provider of social service in the Andalucía region, depending on 

Andalucía’s Equality and Social Welfare administration. FASS provides a range of social 

services, including telecare for 130.000 users in the whole region.  

 

2.2.3 Data Protection 

Due to the sensitive information that it's shared, four layers of security have been 

defined for the exchange of files: 

 Consolidation of all data according to standard XMLEncryptation the W3C. 

 User, application code and password will be supplied by destiny. The password 

and message body, if it contains personal data, will be encrypted using SHA-1. 

 Access to web services is leaked into a firewall, only the IP addresses of the 

authorized WSC are allowed to access it. 

 The communication channel used is https. 

 

2.3 Technical specification 

2.3.1 Interaction model 

The web services will implement SOAP 1.2 binding for WSDL 2.0 as is described by W3C 

recommendation on 26 June 2007. Only HTTP POST verb will be used in this protocol 

version in order to increase the security level of the system.  

Voice protocol: protocol to identify the calls, and correctly associate received data 

with the call to which belongs. Along with the call, a series of DTMF tones will be sent 

to SR.   

 The protocol is to include a 2 digit control centre identifier followed by a 4 

digit “sequence number”. 

 The sequence number starts at 1 and increments with each transfer. 

 The sequence number will be reset at midnight each night. 

 When/if the call is re-queued by the SR operator to the FASS operators we must 

attempt to give the call directly back to the operator who transferred it in the 

first place. 

 Once a call has been transferred it must be cleared down with a pre-defined 

call reason. 

 During the time that the SR operator has control of the call the voice recording 

of the call must be stopped. 

 If possible, when the call is re-queued to the control centre operators the 

recording should be started again. 

 EPES point of view 

o The EPES system waits for 500ms after answering the line (to allow the 
line to settle) and then sends an 80ms DTMF *. 
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o After sending the DTMF * the EPES system will wait for up to 3 seconds 
to receive the 6 digit reply from the LIM. 

 
o After receiving the reply, or after timing out on the 3 second timer, the 

EPES system will route the call to an EPES operator. 
 
o The 6 digits consist of the 2 digit PNC control centre ID followed by the 

4 digit sequence number. 

 PNC point of view 

 
o The LIM will dial the number and then wait for up to 10 seconds to 

receive the DTMF * from the EPES system. 
 
o If the DTMF * is received then the LIM will wait 200ms and then send 

the 6 digit message (2 digits of control centre id plus 4 digits of 
sequence number).  The transmitted digits will each have a duration of 
80ms and will be separated by a silence of duration 80ms 

 
o After sending the 6 digit message, or if the 10 second timer expires, 

then the LIM will connect the voice call to the EPES operator. 

In the following page, we show the current process tree for the Tracked Transfer 

module. 
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FASS operator 

initiates transfer of 

a call

DTMF transfer 

protocol is used to 

send 2 digit PNC 

identifier and 4 

digit sequence 

number

EPES operator 

confirms to FASS 

operator the 

information has 

been received

Is this a 

transfer to 

EPES

Perform standard 

transfer

No

Yes

EPES accepts 

the emergency

FASS operator 

continues with 

internal protocol

No

Voice recording 

for this call is 

stopped

Yes

EPES attends the 

user

When EPES 

operator has 

finished he sends 

a DTMF # tone 

and the call 

returns to FASS

A new voice 

recording is 

started.  

The reference for 

the new recording 

is stored in the call 

history as part of 

an action

The original call 

text and colour is 

changed to “DEV 

061” plus the 

original FASS 

operator name

Is the original 

operator still logged 

on at the original 

station

Requeue the call 

with the new text/

colour

No

Display accept/

reject call 

countdown dialog 

to the operator

Yes

Does the 

operator accept 

the call within the 

time-limit

Yes

FASS operator continues with 

actuation protocol.  Final cleardown 

will have a fixed call reason.

New FASS 

operator selects 

call

Re-notify call to 

the original 

operator

No/Time-out

Does the operator 

already have a call 

in progress

Yes

No

Automatically hold 

the requeued call

 

 

 

2.3.2 Sequence diagrams 

Each communication between both entities should guarantee the reception. That is the 

reason why an acknowledgement and negative acknowledgement message system will 

be implemented. 

 Request_Medical_Appointment: this web service is provided by Salud 

Responde and consumed by FASS. Sends information about the requested 

healthappointment from FASS to SR.  
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 Request_Health_Advice: this web service is provided by Salud Responde and 

consumed by FASS. Sends information about the requested medical advice from 

FASS to SR.  

 

 Feedback_weekend_discharge: web service provided by SR to FASS. FASS uses 

this service to send information about the care activities done during the 

weekend 

FASS SR 

Request_Health_Advice (User’s Data, call code) 

ACK (Request Code) 

Advice 

ACK 

FASS SR 

Request_Medical_Appointment (User’s Data, call code) 

ACK (Request Code) 

Appointment OK? 

ACK 
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FASS SR 

Feedback_weekend_discharge (User’s Data, comments) 

ACK (Request Code) 
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3 Dublin Service Specification 

3.1 Introduction 

The objective of the Irish pilot is to improve the service that the Alzheimer Society of 

Ireland provides by supporting a more structured and systematic feedback from the 

Telecare System to the Care Coordinators. The Alzheimer Society of Ireland (ASI) is a 

non-profit organization offering telecare packages for Clients with dementia. The 

monitoring and management of responses to alerts triggered by the Telecare System is 

provided by a for-profit telecare provider, Emergency Response Limited (ERL).   

In order to support this systematic feedback, the system will provide a case 

management tool that enables ERL operators to relate all the information and actions 

related to an incoming call. ASI co-ordinators will benefit from a close-to-real-time 

information about the condition of the users and an improved reporting tool to support 

the reassessment process. 

 

3.2 Functional specification 

This section describes the components that take part in both use cases. The 

functionality of these components and the interface with the user is described. 

3.2.1 System components 

The components of the Dublin prototype were already introduced in the first version of 

the service specification (D3.1 INDEPENDENT service specification v1.). For these 

document, the results of the prototype v1 tests (reported in D4.1 Results of 

INDEPENDENT prototype testing) has been taken into account, so the functionality has 

been slightly modified after the user’s comments: 

- Home Unit and Devices: a central call unit and a set of sensors will be installed in 

the Client’s home. The sensors will gather relevant environmental information and 

send it to the home unit. There is a wide range of sensors available, so the devices 

installed at the user’s home will depend on the user needs. The Central Unit sends 

this information to the Control Centre.  

- Control Centre: the PNC 6 platform will be extended with the Case Manager 

functionality.  This new feature allows the Control Centre Operator to choose 

whether to link a call-event (e.g. Red Flag Event) to an existing Case or to open a 

new Case based on the information received during such call-event.  The Case will 

then progress using a “Next Step” (drop-down list with entries that can be locally 

defined) selected by the Operator and display a “Status” (also user-selected).  

Also, a Case accepts the addition of any other call-event or non-call-event (e.g. a 

complaint letter received by the Control Centre, an outgoing call made to a 

Responder, another ingoing call received, etc.).  This Case then becomes a 

workspace which can be viewed/accessed by Operators and reported on to Carers 

and other third parties.  

The call-events receive a “call-type” classification which is locally linked to 

“Category”.  Thus, the System can automatically categorise call-events based on 

their “call-type”.  The Operator can also assign values to the call-event from a 

“call-reason” list and specify a “call-conclusion” before closing down the call.  For 
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non-call-events, the classification is manually selected by the Operator from 

“Category”. 

The calls-events and Cases can be classified by Category (a universally available list) 

as being “Personal”, “Technical”, “Environmental”, “Other”.  The Cases will have a 

status: “Open”, “Suspended”, “Closed”.  There is also a classification called “Class” 

for Cases with values that are locally defined (e.g. “Red Flag”).  Any Operator can 

also select a “Next Step” (another locally-defined drop-down list).  During Case 

Manager configuration, there is the option to link a “Next Step” to any of the 

predefined values for “Status”.  This capability enables the Operator(s) to 

automatically change the status of a Case by selecting a different “Next Step”.  

Finally, the resolution of a Case will be marked by a “Closed” status and an 

“Outcome” (another locally-defined drop-down list). 

All entries (call and non-call events, creation/editing of Cases, etc.) with their 

change in categorisation and classification receive a timestamp provided 

automatically by the System which supports the production of audit logs and enables 

further analysis of trends, patterns, etc. 

 

Figure 2:  Example of Case Manager interface 

 

 

- Web Portal: this portal provides remote access to the telecare monitoring 

information.  The ASI Care Coordinator will log in to this portal to access the 

Client’s information, relevant events, events history, and the report generation 

tool. The coordinators will log into a workspace where they will have access to all 

the information about the users they take care of, but they will also have the 

possibility to enter notes and track the assessment process and the installation of 

the equipment at the user’s home. The view of the system provided by the remote 

portal is customized as per the coordinators’ needs. This means that they will only 

receive the events they are interested in. They won’t receive technical and failure 

events that are dealt with in ERL. This portal can be accessed using an Internet 

Explorer or Safari web browser and communicates securely using HTTPS connection 

(TLS). 
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Figure 3:  Example of portal interface 

 

 

- Reporting Tool: this tool, accessible in the remote portal, provides a set of 

predefined and customisable reports.  The Care Coordinator will be able to 

generate different reports based on its needs, customizing the information 

generated using several parameters. The customizable reports are defined after 

the Care Coordinator’s needs, and more reports can be generated if needed. 

 

Figure 4:  Report customization interface 

 

 

 

3.2.2 Environment 

The infrastructure of the Irish prototype involves the user’s home, the ERL control 

centre and the ASI coordinators location. The latter, does not have to be a given 

location or premises. Since the ASI coordinators will access the remote portal using an 

Internet connection, portable devices may also be used to connect remotely to the care 

portal. 

In the case of the ERL control centre, the PNC 6 platform is deployed. The ERL 
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operators have direct access to the PNC platform and they are in charge of the daily 

managing of alarms and incoming calls from the user’s home. The information is stored 

in a Sybase data base, which is also accessed by the web portal application.  

Finally, the ASI coordinators only need an Internet connection to enter the remote 

portal. At the moment, the web portal can be accessed using Internet Explorer and 

Safari. The coordinators are responsible for the assessment of the user needs, including 

the reassessment of those needs when those needs change. The web portal will support 

them in this process.  

3.2.3 Data Protection 

In the Dublin pilot, ASI Care Coordinators will have access to information that wasn’t 

previously available to access directly. They could only access this information making 

requests to an ERL responsible for their approval. Moreover, the Care Coordinator will 

have access to historic information in order to analyse event trends. The legal 

framework for sharing information is being studied in order to define specific 

agreements. 

The connection to the portal is done by a HTTPS connection (TLS). The coordinators 

will have access to their workspace. The workspace defines the information and 

functionality the users have access to. This means that coordinators will only have 

access to the information of the users they are in charge of and that their personal 

notes will be only accessed by themselves. 

A possible extension of the pilot could be the inclusion of a second temporal password 

generator. This tool would send, when required, a temporal password to a mobile 

device, providing a stronger authentication method.  

 

3.3 Technical specification 

3.3.1 Interaction model 

The web portal is a web interface to the control centre software. Thus, the user 

interacts with the portal using a standard browser (HTTP). The web portal application 

then accesses the data base and to retrieve or update the information. The 

communication between the portal application and the data base could be done 

directly using SQL queries, or including the queries in a web service message sent 

directly web service or by the means of an ESB. 

The Case Manager is an additional component to the Control Centre software solution, 

extending the data that is recordable against the Client (Service Beneficiary).  Thus, all 

interaction is already provided via existing mechanisms and the interaction with the 

case manager will be done using the interface provided by the PNC software with the 

required modifications. 

3.3.2 Sequence diagrams 

Report generation 

The following sequence diagram shows the interactions when a report is generated. The 

coordinator will log in the system and choose the report module from the list of 

available modules. The portal obtains the list of existing reports for the user (the 

different reports used by the coordinator are stored in the data base). The user can 

choose and customize one of the reports introducing the different values depending on 
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the chosen report (user, date, type of event…). These parameters are sent to the 

report server who obtains the information from the data base and replies with the 

results. The report is displayed for the user. There are other options available: 

receiving the report by email or downloading the report in a file (Excel or PDF). 

Web Portal Report Server Data Base

default.aspx

Login

Reports module

ASI Coordinator

SELECT QUERY

Data Table AnswerReports

Internet

Obtain Reports

ANSWER DATA

SELECT QUERY

Answer Data

Send by email

Display Report

OK

Download Report Download Report

File AnswerReport File

login.aspx

Close Session

ANSWER DATA

Ask for reports

Obtain Reports

Case management 

The following diagram displays the message exchange related to the case management 

after an incoming call or alarm is received. The reception of the call generates a query 

in the data base to get the information related to the user. With the new Case 

Manager, the historical information of the call is also related in the data base. This 

information is also displayed so the control centre operator can see the list of calls 

related to the present case. If the call is part of an ongoing case, the information will 

be updated in the data base. If the call is not related to a previous call, a new case is 

created. After the call’s information have been stored, the call can be closed and 

cleared. 
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ASI Client Control Centre Operator PNC: Case Manager Database

Call
SELECT

Basic Info

Results

Display Call

Select Call
SELECT
Details

Results

Display Details

Create/Update Case
CREATE/UPDATE

Case

Confirmation

Refresh Display

Close Call

Clear
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4 Geldrop Service Specification 

4.1 Introduction 

The INDEPENDENT project in Geldrop is built around the collaboration of three separate 

care facilitators; TopSupport physiotherapists, the St.-Anna Hospital, and the informal 

and social caretakers. 

The concept is based upon supporting COPD patients at home, through the use of smart 

technology and by enhancing communication between the various caretakers.  

The main parts of the system will be: 

 Hardware and a software tool to do physical exercises at home coached by a 

physiotherapist through live audio and video (use case 1: “exercise from 

home”). This includes a pc, webcam, microphone, speakers, internet 

connection, and the right software environment. 

 An online shared electronic health record (EHR) with the details of the 

patient’s health status, treatments, medicines, progress, exercise program, 

vital signs, etc. and including a shared agenda for the various caretakers (use 

case 2: “check patient file and progress” and 3: “shared agenda and tasks”). 

This requires a pc with internet connection, and the online EHR service. 

 A small wearable device to measure physical activity in a very precise way, 

especially developed for COPD patients (use case 4: “measuring physical 

activity”). This requires a pc with USB connection, internet connection, 

wearable activity monitor, software upload tool, and online data storage 

service. 

The system and service solution requires that the assisted person has or receives a PC 

with a webcam, a microphone and speakers, an internet connection, and the required 

skills to be able to use this technology. Similarly, this technology needs to be installed 

at TopSupport and the St.-Anna Hospital to be used by the physiotherapists, especially 

for the live online training, doctors and nurses. 

 

4.2 Functional specification 

4.2.1 System components 

There will be four software components: 

 An online electronic health record (EHR) specifically designed for COPD health 

records, covering the needs of the professional and informal carers involved in 

supporting COPD patients, and offering the possibility to login for patients and 

their social carers to see specific data, upload physical activity data, and leave 

comments. This is an online web service, accessible through a secured website. 

 An online agenda environment for all carers involved, mainly the informal and 

social carers, and the patients. This is an online web service, accessible 

through a secured website. Possibly, this agenda functionality will be 

integrated with the EHR.  

 A live audio / video conferencing tool for the patients and physiotherapists. 

This can be compared to the Skype service, but will be implemented by another 

provider, offering secured connections and closed groups. This is a local 

software tool connected to a web service. 
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 An upload tool that will automatically upload data from the physical activity 

monitor into the EHR, once plugged into the computer using USB. This is a local 

software tool connected to a web service. 

 

There will be several hardware components involved: 

 A personal computer system connected to the internet. 

 A webcam, a microphone and a set of speakers, however, these might be all 

integrated with the personal computer. When people will be using their own 

pc, a separate webcam, microphone an speakers might be provided. 

 A small and light physical activity monitor. 
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Figure 5:  Example user interfaces of the online shared agenda 

 

 

Figure 6:  Example user interface of the live audio / video conferencing tool 

 

 

Figure 7:  Example user interface for health professionals of the EHR 
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Figure 8:  The physical activity monitor 

 

 

 

4.2.2 Environment 

The INDEPENDENT system in Geldrop will run at the homes of the patients, at the 

practise of the physiotherapists, at the hospital, and at the homes of informal carers. 

If not available at the patients’ sites, the infrastructure will be provided by the 

project. The system and services require a PC with a webcam, a microphone and 

speakers, and a good internet connection.  

To provide the physiotherapists with a good and reliable overview of the patients 

during the live online training sessions, large screen displays or projectors will be used 

at the physiotherapists’ location.  

 

4.2.3 Data Protection 

For the online EHR, data encryption is crucial as the medical records of the patients are 

kept here, including personal data, vital signs data, and physical activity logs. Security, 

encryption and compliance to all obligatory national and international guidelines is 

ensured by Fastguide, the developer of the EHR and McRoberts, the developer of the 

physical activity monitor and related upload and analysis software. 

 

4.3 Technical specification 

4.3.1 Interaction model 

The COPD patients and all caretakers will be using standard Windows systems with fast 

internet connections. The EHR and the shared agenda will be fully accessible through a 

standard web browser over secured HTTP. The tool to upload data from the activity 

monitor will be a standalone executable, activated by inserting the activity monitor in 

a USB port. The exercise at home tool will either be a service fully accessible through a 

standard web browser or will be a standalone executable, such as Skype.  

There is no interaction between the EHR and the live audio/video tool. There is 

interaction between the activity monitor data uploader and the online EHR through a 

web service. 
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4.3.2 Sequence diagrams 

Sequence diagram for use case 1: 

 

In use case 1, a physiotherapist will coach one or more patients that are remote, while 

doing their physical exercises, using a live audio/video connection. 

To start with, both the physiotherapist and the patient(s) start the live workout service 

and login. The service will then display the contact list and activate the webcam and 

microphone of its system.  

Now at a planned time, the physiotherapist will take the initiative and contact the 

patient or multiple patients that are online, and start the video call. Now the live 

workout service is running, and the physiotherapist and patients are connected and can 

do their exercises. When the exercises are done, the physiotherapist can end the 

session by disconnecting. 
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Sequence diagram for use Case 2: 

 

In use case 2, professional carers (for instance, the pulmonary nurse or the 

physiotherapist), the patient, and informal carers can check and update the shared 

electronic health record of the patient. 

The patient can login from an internet-enabled pc, see his records, for instance 

showing his medicine intake program, his exercise program, the history of his visits to 

the hospital, etc. He also answers standardized questionnaires about his health on a 

regular basis. 

Later, one of the professional carers can login and see the same data as the patient 

with more details, the results from the questionnaires, etc. and he can update all these 

data; update schedules, adjust values, etc. For critical updates, he will contact the 

patient over the phone to inform the patient about these updates. After the call, the 

carer can insert a note about the call. 

At another moment in time, the informal carer can login to the EHR. He/she will see 

the same data as the patient. Next to this, there is the option to read comments from 

the professional carers, and to leave a comment for them. 
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Sequence diagram for use case 3: 

 

In use case 3, the patient and a professional carer plan a new appointment. This could 

be done when they are together, or over the phone. The carer will open the online 

shared agenda and check which time slots are open. Together they will choose a date, 

and the carer will insert the appointment.  

Later, an informal carer can login to the agenda, and see this appointment. He/she can 

decide to join the patient for support, and add this information to the appointment. 
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Sequence diagram for use case 4: 

 

In use case 4, the patient will upload physical activity data to the shared electronic 

health record. 

After a day of measurements, the patients logs in to the EHR. After that, he/she 

connects his activity sensor device to the system using a USB cable. Automatically, the 

data is downloaded from the device and uploaded to the EHR.  

Now, the patient can browse through his/her activity data on a weekly, daily or hourly 

level. After, he/she can logout. 
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5 Hull Service Specification 

5.1 Introduction 

The Hull Pilot is based around 2 new proposed systems. The first (included in use cases 

HU/V2/01 and HU/V2/02) is an example of how integrated technology solution could 

enhance the life of an older adult living in housing with care and support (HWCS). The 

use cases demonstrate how the technology can assist users, carers and practitioners by 

allowing for cross-sectorial communication and co-operation. At their centre is a Multi-

User Device (MUD) placed within a private room that is available for use by residents of 

the HWCS for consultations and minor healthcare interventions. 

The MUD has a number of capabilities. In addition to a touchscreen interface and 

keyboard, the MUD also allows for measurement of blood pressure, pulse and weight. 

Data from the MUD can link into a range of health and social care systems, and is able 

to provide a directory of services that can be accessed by users and practitioners.  

The second element of the Hull Pilot relates to a device called a Personal Health and 

Well-being System (PHWS) that can be placed in an individual’s home and link together 

services and support provided by the healthcare, social care and third sectors.  

The PHWS is placed within a personal home and provides a technology hub that links to 

the telehealth service provider, hospital information systems and the Electronic Patient 

Record. The system provides facilities for the measurement of blood pressure, pulse 

and weight. It also allows for interviews related to health and social care issues to be 

posted for the user to complete.  

The system also contains educational and motivational resources linked to living with 

heart failure. Finally, the system allows for multi-level access to online data and 

individualised messaging services. 

5.2 Functional specification 

This section describes the different components that shape the prototypes. The 

functionality and the interface of the components are described. The system will be 

used in the context of existing systems and platforms, thus, a description of this 

environment is described. Finally, this section includes the proposed solutions to face 

the data protection issues that arise from the sharing of telecare information. 

5.2.1 System components 

5.2.1.1 Multi user device 

Hull’s Multiple User Device prototype is comprises the following components: 

- Multi User Device: the device itself is a clinically approved PC. The user can easily 

interact with the system using the touchscreen interface it provides. Identification 

can be made using a login and a password (if a keyboard is provided) or by the 

means of some physical topic (e.g. the device can be equipped with a card reader). 

The user can take measures of different health parameters using a range of 

peripherals that connect to the MUD via standard interfaces such as Bluetooth, USB 

or IrDA (infrared data association). The system send the information gathered to 

the Triage Manager using the N3 network (not only the measures of health 

parameters, but also the results of customizable interviews). The system can also 
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work offline for data acquisition. The information will be stored and forwarded to 

the Triage manager when a connection is available. The device will be installed in a 

common room within a Home With Care Support. The MUD serves as the remote 

communication link between compatible external devices, and the compatible 

healthcare facility at another location. The healthcare facility could be at a disease 

management centre or with the healthcare/wellness provider or other out of 

hospital caregivers. The objective of the MUD is to act as a single access-point to 

health and care services. Thus, the service directory and the messaging service will 

be accessed using the MUD.  

 

Figure 9:  Multi User Device 

 

 

- Service directory: the user will be able to access a service directory using the 

MUD. This directory will allow for searching a range of service providers (including 

social and health, but also other kind of services the user may need). There are 

already existing directories that provide a comprehensive set of service providers. 

The user will select the “choose and book” option in the MUD, and one of these 

directories will be opened in an Internet browser. Therefore, the MUD needs to be 

connected to a standard Internet connection. The objective is to provide access to 

a wide range of services using a single access point. Some examples of available 

directories are “Looking Local” and “Choose and book”. 

- Triage Manager: the Triage Manager receives from the MUD, the health information 

collected in a wide range of devices and the results of the structured interviews. 

The information shared between the MUD and the Triage Manager is transmitted 

securely using a N3 network connection. The Triage Manager is used by health 

professionals. It triages the interview data by severity and prioritizes care delivery 

through colour coding each user to enable healthcare professionals to quickly 

identify those that need immediate intervention. The triage manager will also be 

used by the health personnel to access the messaging service.  
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Figure 10:  icp triage manager 

 

- Messaging service: the messaging service will be used by the different users of the 

MUD to exchange messages related to the patient. These users may include the 

patient himself, informal and formal carers, nurses and triage nurses. The 

messaging service will be integrated in the MUD and the triage manager. 

Summarizing, messages can be sent from the MUD to any person in the patients 

care team. This means that the system is intended to send messages between 

individuals in a predefined group of formal/informal carers, related to a patient: 

o Patients can log in and send messages to either the triage nurse or select a 

recipient from their care team (formal carer, informal carer…). 

o Nurses or social carers who have access to the system can send messages to 

the triage nurse or informal carers – messages must be related to a patient. 

o Messages will be stored in the record for the patient (so messages should be 

health-related) and all carers who have access to the system can see 

messages. 

The messages will be stored with the patient’s health records, so the care team will 

be able to read them using the MUD (social carers, relatives, etc) or the triage 

manager (health personnel). 

The messaging system based on an email like system, that includes read receipts. 

All messages will be related to a patient. There will be the ability to reply to a 

message, therefore there will be threads/conversations.  On the server the provider 

will have a messaging area, were they can see all of their messages and replay to 

them. Also on the server there will be a tab in the patient summary or menu item in 

the patient menu to see all messages from/about the patient. On the MUD there will 

be an area for messaging for both patients and nurses.  Messages can be sent to a 

selected provider/caregiver. A history of all messages will be kept. Messaging will 

work in offline mode similar to the way interview data is handled. 

When a new message is available for the patient or provider/caregiver, they will be 

alerted as soon as they log into the MUD or Triage Manager. 
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5.2.1.2 Personal Health and Well-being System 

Hull’s Personal Health and wellbeing system (PHWS) is based on the Motiva System 

provided by Philips. 

Figure 11:  Motiva System 

 

The Motiva System uses broadband and wireless technologies to create a link 

between the patient and the patient’s different Care Teams. Information, such as 

educational videos, health surveys, and messages are sent to the patient’s television 

by way of a broadband connection. If the patient has been supplied a Home 

Measurement Device, such as a weight scale, readings are wirelessly delivered to 

Motiva and retrievable by both the patient and members of the patient’s Care 

Teams. Readings can also be added from other measurement devices not supplied as 

part of the Motiva system, for example from a pulse oximeter or spirometer. 

Based on the patient’s answers to assessment and stratification questions, Motiva 

enables the staff member to assign a Care Plan to the patient that provides a 

schedule for the delivery of educational materials, creates tasks for Care Team 

members when limits are exceeded, automates duties such as the delivery of 

reminders and motivational messages, and alerts Care Team members to patients 

who may be at risk. 

The Motiva System is composed of three major components: 

 Motiva Personal Healthcare Channel (in the patient’s home) 

 Motiva Clinical Application 

 Motiva Administration Application 

Motiva Personal Healthcare Channel 

Patients access the Motiva Personal Healthcare Channel over their television using 

the Motiva Remote Control.  
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Figure 12:  Motiva Personal Healthcare Channel 

 

 

The Motiva Remote Control allows patients to navigate among screens, read 

messages, answer health surveys, watch videos, and track their progress in 

managing their chronic condition. 

Motiva Clinical Application 

The Motiva Clinical Application (Figure 13) is a PC-based management tool that 

allows you to monitor the progress of a list of patients with chronic conditions, 

analyse collected vital signs, and provide encouragement and educational materials. 

When a patient is enrolled in the system, the clinician using Motiva selects a Care 

Plan based on the patient’s answers to assessment and stratification questions 

during the enrolment process. The Care Plan automates many day-to-day tasks, like 

sending reminders and messages of encouragement, which allow you to address the 

needs of a number of patients each day. In addition, Motiva alerts you to patients 

who are in need of attention based on readings, for example, from their Home 

Measurement Devices or survey results.   

Motiva Administration Application 

The Motiva Administration application is designed so that the Motiva system 

administrator can create staff member accounts, assign permissions to Care Team 

members and their supervisors, and assign short-term coverage. 
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Figure 13: Motiva Clinical Application 

 

 

5.2.2 Environment 

The prototype will run mainly in three domains: the HWCS (in the case of the MUD), the 

user’s home (in the case of the PHWS) and the healthcare domain. The MUD will be 

installed in the HWCS common room. Therefore, it would be accessed by multiple 

users: 

- Assisted person (Edna) 

- Relatives of assisted person (third sector care) 

- HWCS manager (social care) 

- Home carer (social care) 

- Social care worker (social care) 

Besides the assisted person, the rest of users mentioned above are defined as the 

patient’s care team. On the other side, health personnel (usually a community burse) 

will use the triage manager to receive the information from the MUD. Each domain’s 

infrastructure is described as follows:  

- HWCS Domain: since the MUD is used by different users, it is deployed in a common 

room. Besides the MUD itself, a range of peripherals will be available depending on 

the needs of the patient. The MUD must be connected to the NHS N3 network and 

have an Internet connection.  

- Users’ home: in the case of the PHWS, the user will have access to the Motiva 

Personal Healthcare channel from their TV set. The Motiva platform will transmit 

the information to the Motiva Healthcare application in the Health Care Domain. 

- Health care domain: in the case of the MUD, the information is sent to the Triage 

manager. The triage manager is installed in a control centre in the health care 

premises. It is setup in the N3 network and it uses a SQL data base. The triage 

manager is accessed using a standard PC connected to the N3 network. The MUD is 
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accessing the triage manager data base through a secure line via the Tunstall 

Telehealth network. Data from the MUD is encrypted using SSL all the way from the 

MUD until it reaches the triage manager data base. Similarly, the PHWS sends the 

information to the Motiva Clinical Application, used by the clinicians to manage the 

user’s care plan. 

Figure 14:  MUD System setup 
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5.2.3 Data Protection 

MUD 

The sensitive nature of the information exchanged by the MUD and the triage manager 

makes data protection an important point for the success of the prototype.  

The transmission of information from the MUD to the Triage Manager is doing using the 

N3 network, which provides a high level of security. Communication from the MUD to 

the triage manager is encrypted using SSL. The different users of the MUD system will 

use a login and a password so that they could only access to the information they are 

allowed to see.  

PHWS 

All the Back-office Software Components are physically located on one Hardware 

Server. For the purposes of this document this Hardware Server is called “Motiva 

database”. 

Key security measures to note at the high level are that: 

1. Communications from DMS Location, where clinical users access Motiva, and 

Motiva database, deployed at a Hosting Centre, are secured using a VPN 

connection and/or HTTPS connection. Either one can be sufficient but can be 

used together as well. 

2. Communications from Patient Home, where patient users access Motiva, and 

Motiva database, deployed at Hosting Centre, are secured using RC4 encryption 
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mechanisms. 

3. Communications from the Motiva personal portal, where family & friend users 

access Motiva and Motiva database, deployed at a Hosting Centre, are secured 

using a HTTPS connection. 

All users of the Motiva backend software (Hospital Nurses, Social Care, and Third 

Sector) will use a login and a password so that they could only access the information 

at the level they are allowed to see (limited to their role and permission model). Users 

of the Motiva personal portal will use a login and a password and could only see the 

information of one dedicated PHWS user and get access to the information they are 

allowed to see. 

 

5.3 Technical specification 

5.3.1 Interaction model 

5.3.1.1 Multi User Device 

The MUD is communicating as shown on the drawing below. Here it is illustrated that it 

is communicating with the ICP Triage Manager. 

 

Figure 15:  MUD interaction model 
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The interface to MUD is made through the ICP Triage Manager using a RESTFul 

interface. 

5.3.1.2 Personal Health and Well-being System 

The Motiva system links a medical caregiver in a clinical setting with a patient at home 

via a secure broadband internet connection to the patient’s home. The patient 

accesses the Motiva Personal Healthcare Channel on their television using a special 

remote control and set top box. In the clinical setting, the Motiva Clinical Application 

client is used by medical caregivers to manage a patient’s Care Plan, and the Motiva 

Administration Application client is used by the System Administrator(s) to manage the 

Care Team staff. These applications are delivered to the medical caregivers via an 
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HTTP/SSL connection to the Motiva Medical Server hosted in Philips’ data centre. The 

Medical Server stores patient data and manages the flow of information between 

patient and caregiver. This section provides a description of each of these components 

and its requirements. 

Figure 16:  PHWS interaction model 

 

The Motiva System uses the patient’s TV and a broadband connection in the patient’s 

home as the interactive medium. Because of variability in patients’ broadband 

connection and TV setup, the Motiva equipment in the patient’s home is tailored to 

their individual requirements. Motiva equipment is installed by a professional installer 

working for Philips. The installer is responsible for setting up the equipment in the 

patient’s home and training the patient in how to navigate through the Motiva Personal 

Healthcare Channel features. Philips is responsible for installing and maintaining the 

network connectivity between the patient’s home and the Motiva Platform. 

For all patient installations, the following are required Motiva devices: 

 Remote Control that the patient uses to interact with the Motiva system 

 Motiva Set Top Box that connects to the patient’s broadband output and 

manages the Motiva system. The Set Top Box includes: 

o Infrared Receiver on the front panel of the Set Top Box, that receives 

the Remote Control’s signal 

o Activity Light (Contact Light), on the front panel of the Set Top Box, 

that indicates to the patient that they need to perform an activity on 

the Motiva system. 

 

 

 

 

 



 D3.2 The INDEPENDENT services specification  

37 

Figure 17:  Motiva at user’s home 

 

 

Optional Motiva devices in the patient’s home depend on the patient’s specific care 

plan and existing broadband/TV setup. They can include the following: 

 Broadband Connection 

o Modem [Cable, DSL or Wireless (Europe only)], either the Patient’s or 

one supplied by Philips 

o Router, if the Patient has a computer connected to the Modem 

 TV Connection 

o AV Switch, if the Patient’s TV has no free external video input available 

o RF Modulator, if the Patient’s TV has no external video input at all 

 Measurement Devices may be specified as an optional device for the patient 

o Weight Scale (Bluetooth wireless) 

o Blood Pressure Monitor (Bluetooth wireless) 

o Glucose Meter (patient’s meter connected by Philips-supplied USB 

adapter cable) 

 USB Devices, if a measurement device is being used, e.g. a Weight Scale 

o Bluetooth Adapter (receives data from Bluetooth wireless measurement 

devices) 

o USB Adapter Cable for Lifescan glucose meter 

o USB Hub (when the number of USB devices exceeds the number of USB 

ports on the Set Top Box) 

 Required Broadband Specifications. Requirement for the patient’s broadband 

internet connection are as follows. The internet connection can be via cable, 

telephone line, or wireless. 

o Fast Ethernet 10/100 Base T 

o UMTS/3G/EDGE 

o TCP/IP 

o DHCP enabled 
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5.3.2 Sequence diagrams 

This section describes the use cases interactions in the form of sequence diagrams. The 

sequence diagrams show the interactions for the communication of health monitoring 

information from the MUD to the triage manager, for the exchange of messages and for 

the access to the service directory. 

MULTI USER DEVICE 

Sending health monitoring information 

The MUD user opens a session in the Mud to answer to the structured interview and 

send the monitoring information. The MUD will display a series of questions customized 

depending on the user’s needs. These questions have been defined by the health care 

team. Some of these questions require the user to take some measurements of values 

such as the blood pressure or blood saturation. The peripherals automatically send this 

information to the MUD. The user can also insert some measure manually if it is 

necessary. The information is then sent to the Triage Manager, where the nurse can 

study the results, define and prioritize the actions that may need to be taken.  

 

MUD Peripheral 1 Peripheral 2 Triage Manager

Nurse
Login

Display Interview

Answer Questions

Read Measures

MUD User

Measures

Read measures

Measures

Insert Measures

Send Info

ACK

Display Results

 

Message exchange 

The user can log in the MUD to send messages to any of the members of the care team. 

To do so, the user can ask the MUD to display the list of users that comprise the care 

team. The user writes the message in the MUD. The messaging service is integrated in 

the MUD and will take the message and send it to the user addressed. In this case, the 

nurse will check the message in the triage manager and, if needed, can reply to the 

message using the functionality provided by the triage manager. 
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MUD Message Service Triage Manager
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 Service booking 

If the user wants to book a service, he can do it using the MUD. After logging in, the 

user will ask for the service directory. The MUD will open the service directory in a 

browser. The service directory offers a set of services available, so the user only has to 

choose one of them and make the reservation. The booking data will be sent to the 

service provider. The service provider can confirm the booking by different means 

(email, phone call, SMS, etc). 

 

MUD Service Directory Service Provider

MUD User Login

Get Service List

Launch Browser

List of Services

Book

Booking data

Confirmation
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PERSONAL HEALTH AND WELL-BEING SYSTEM 

The sequence diagrams show the interactions for the exchange of health related 

information and vital signs data from the PHWS home channel to the clinical nurse, for 

the exchange of messages, actions and for the access to the health record. And it 

shows the interactions for the exchange of information through the MOTIVA Personal 

Portal. 

 

Exchange and evaluation of health related information 

 The PHWS user gets a notification through the contact light that content is available 

(messages, educational videos or health surveys).  

The PHWS user logs in the MOTIVA personal healthcare channel through his TV to 

answer health surveys, watch educational videos, read messages or review the trends 

of his vital signs measurements. The MOTIVA personal healthcare channel will display 

the information depending on the user’s needs and his care pathway. This pathway and 

all content has been defined by the health care team. The PHWS user can leave a 

notification if he wants to get in touch with the Hospital nurse, Social Care, Third 

Sector or Family&Friends. The MOTIVA database system will automatically evaluate the 

responses from the PHWS user and create actions as necessary that can include 

messages or additional content returned to the PHWS user or actions to proceed for the 

Hospital nurse, Social Care, Third Sector or Family&Friends. 
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Sending and evaluating vital signs data 

 

The PHWS user takes his vital sign measurements according to his care pathway. The 

Peripheral(s) automatically send this information to the Personal Healthcare Channel. 

The user can also insert some measurements manually through the Healthcare Channel 

if it is necessary. The information is then sent to the MOTIVA database, where it is 

automatically evaluated. Actions will be created as necessary that can include 

messages or additional content returned to the PHWS user or actions to proceed for the 

Hospital nurse. 

The nurse can study the results, define and prioritize the actions that may need to be 

taken and add new content to be provided for the PHWS user who will be notified 

through the contact light. 

Accessing data and sending messages through the MOTIVA Personal Portal 

Family&Friend user logs into the MOTIVA Personal Portal. The portal retrieves content 

from the MOTIVA database that is specific for this account (1:1 assignment of PHWS 

User to Family&Friend user). Family&Friend user can review specific content that has 

been agreed with the PHWS User and the health care team. 

Family&Friend user can create a message for the PHWS User that is sent to the Hospital 

nurse. The Hospital nurse forwards this message to the PHWS User who gets notified 

through the contact light. 
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6 Trikala Service Specification 

6.1 Introduction 

A Digital support infrastructure for all the users of KAPI, DEKA and eTrikala who will be 

registered with common ICT based extended care records i.e. health records and 

demographic data, will be developed in order to enable cross-sectorial and multilevel 

access to the social care and medical personnel. This will lead to easier coordination of 

the service providers hence rendering them more integrated, productive and cost-

effective. In addition this platform will enable new services like advanced tele-video 

counselling for psychological support, compared to the present telephone based 

support line, since tele-psychiatry services require a complete record of the social 

profile of the patient. Therefore the telehealth services will expand and will better 

combat the major problem of the elderly, that of loneliness and depression. The 

difficult changes that many elderly individuals face can lead to depression, especially 

in those without a strong support system. The majority of patients suffering from senile 

dementia they are treated at home where they reside with a member of the family (in 

most cases a spouse) acting as their informal carer. Many are the cases where the 

spouse being old herself / himself faces a lot of problems mainly psychological but also 

combined with the common pathologies of old age. It is a real challenge in Greece 

where strong family ties and lack of appropriate infrastructure (e.g. nursing homes) to 

support those who support the family member in need the best possible way as they are 

the safe keepers of long lasting independent and at home living. 

The pilot in Trikala region aims at the remote help both to the patient and to the 

family of the assisted person. This is accomplished with the use of equipment which 

can initiate remote conferencing, in our case IP video phones. After the installation of 

such equipment to the patient’s home, the informal care giver may start a 

teleconference by phone with the dedicated telecare centre at scheduled or 

unscheduled counsels and get help and guidance from professional carers.  

The proposed system also includes the completion of an Electronic Health Record 

(EHR). All concerning parties are to be given the appropriate credentials and make any 

changes according to their access level, wherever applicable. The idea is that any 

family carer may have a view about the status of their relative all the time, as every 

professional is to upload instructions, alternation in medication, proposed exercises or 

even comments about the status of the patient. 

 

6.2 Functional specification 

6.2.1 System components 

The main system components are the following; 

 IP video phone for telecounselling: All the IP video phones will be connected to 

a server running Linux software and will be properly configured to support IP 

telephony. This server will be on the premises of e-trikala, will have an 

administrative page to easily configure the properties of the devices and 

maintain the control of the connectivity with the phones at each moment. The 

IP video phones will have an integrated camera which will send the image of 

the caller to the other one and vice versa. 
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 ADSL internet line: The server and each IP phone device will need to have a 

dedicated ADSL connection, in order to communicate with the server, as the 

whole system will act as a “client/server” one. The broadband of such 

connections should be capable of transferring motion and sound without losses 

or delays during the streaming of the video-calls. 

 EHR accessible to all participants in the pilot: The telemetry software to be 

installed in the Telecare Web centre, offers the capabilities of a complete EHR 

generation (identification & demographic data, medical evidence etc) as well 

as accessibility capabilities by the Regional Hospitals. Sorting of data per 

patient, test, treating physician etc is also supported. All tests and 

examinations along with their diagnostic commentaries will be stored and 

archived for the optimum use of storage space.  

 

The telemetry software supports different access levels in order to accommodate the 

various types of users (physicians, nurses, administrative staff etc). Access is permitted 

simultaneously from different work stations to new or older archived items hence 

allowing for their concurrent assessment.  

The functionalities of the telemetry software are listed here below: 

 Data Send/Receive  

 Detailed Patient history i.e. name, date and hour of reception, values etc 

 Secure online management of clinical data 

 Remote access/management of clinical data 

 Authorised access to data per patient group 

 Archiving 

 Display of exact date and time of registered examination 

 Functions menu in Greek 

Informed consent processes are in place for all data storage. Security mechanisms are 

also in place in order to limit access only to authorized personnel  

The EHR functionalities are listed here below: 

 Patient / Physician Record 

 Maintaining all historic medical evidence 

 Access control 

 Send / Receive  

6.2.2 Environment 

The prototype in the region of Trikala will function with the cooperation of three 

organizations, with the help of a technical partner. DEKA (Municipal Enterprise for 

Social Development) and KAPI (Open Centre for Elderly Protection) are working 

together for the health care of old people of the municipality of Trikala.  

There are 7 branches of KAPI inside the region of the municipality which cover all of its 

parts. There the related elderly can gather and spend joyfully their time. It is also the 

perfect place to find subjects and apply the project, as there can also be found 

patients with mild symptoms (dementia, cognitive diseases etc).  

DEKA provides social care professionals in order to support the elderly. It is the 

responsible organization for the existing Telecare Centre, which accepts calls for help 

regarding minor (not urgent) health issues. On its premises will be hosted the updated 
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schema of the INDEPENDENT project. 

E-trikala plays the role of the coordinator. This organization will try to solve any 

uprising issues, contacting whenever required the technical partner Vidavo. 

6.2.3 Data Protection 

EHR security and protocols 

Achieving implementation of EHR systems throughout healthcare is complex. 

Information is currently scattered across many computers within institutions and across 

institutions (nursing facilities, hospitals, physician offices). To make this information 

useful, standards are needed for the three EHR parameters: 

 

 Healthcare messages exchange 

 EHR object model (i.e. content and structure) 

 Healthcare terminology/ vocabulary. 

In addition, the EHR system should incorporate a proper security mechanism. 

There are three main organizations that create standards related to EHR- HL7, CEN TC 

215 and ASTM E31. HL7, operating in the United States, develops the most widely used 

health care-related electronic data exchange standards in North America, while CEN TC 

215, operating in 19 European member states, is the preeminent healthcare 

information technology standards developing organization in Europe. There is a 

memorandum to intensify collaboration between the two groups and move toward the 

development of technically identical and interchangeable U.S. and European standards. 

Both HL7 and CEN collaborate with the ASTM that operates in the United States and is 

mainly used by commercial laboratory vendors. 

The following table summarizes how the three standards organizations support the 

three parameters of EHR: 

 

Regarding the fact that health data are strictly protected by law, the main effort is to 

secure the EHR from unauthorized access. The users of the telecare centre must keep 

confident all dialogues with the informal caregivers and keep data inaccessible to any 

third parties. Furthermore, high priority must be given in the data that a patient may 

have access to, as it can affect their health depending on their disease and its degree 

of intensity and severity. 

Requirements 

 

 It must be possible for an authorised user to create or update a record entry, 

but impossible to alter an original entry 
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 Each version of an entry must document the amending responsible healthcare 

professional and an amendment date and time 

 Data subjects (patients) must be able to make or to authorise amendments to 

their health record to correct errors, including amendments to the disclosure 

policy for entries 

 The information in a health record must be inherently hierarchical 

 

Televideo and counseling over VoIP, security and protocols. 

VoIP telephone systems are susceptible to attacks as are any internet-connected 

devices. The ways to secure the VoIP are the above: 

 

 Use Multilevel Protection Embed security within security. An IP handset, for 

example, may send encrypted audio while IEEE 802.11ii authenticates and 

encrypts the wireless connection. 

 Use a VoIP firewalls and intrusion detection systems for securing VoIP systems 

 Provide Adequate Training Wireless VoIP users should be alerted to security 

threats and encouraged to report any unusual or suspicious activities they 

detect. 

 Encryption. The data encryption method will be based on the security mode.  

 There are five encryption methods: WEP, WEP PSK TKIP, WEP PSK AES, WEP2 

PSK TKIP, WEP2 PSK AES. Configure the security mode based on the settings on 

your wireless router. If the setting on the wireless router is set to WEP, select 

WEP and configure the corresponding WEP key set on the router. 

 Security protection with these protocols SIPS/TLS/SRTP, AES, OpenVPN  

 

6.3 Technical specification 

6.3.1 Interaction model 

The interaction model is driven by the following requirements:  

a) Familiarity of use for the targeted group of users (better than the technically 

equivalent PC equipped with web camera and the use of some conventional 

conferencing tool such as Skype or MSN) 

b) Broadband connectivity based on international standards hence seamless 

integration in the existing platform  

c) Acceptable quality ratings by both physicians and end users for video 

counselling.  

The use case diagrams appear below: 
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The following schema shows the class diagram for the implemented application 
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6.3.2 Sequence diagrams 

The following diagrams show the different interactions that take place in Trikala’s 

pilot. 

 

This use case is free of charge for all the KAPI members regardless of their health 

status though the focus is on the informal carers (mostly spouses) of people suffering 

from senile dementia.  

The KAPI member contacts by phone the Trikala Telecare centre in order to register for 

the psychological tele-counseling service offered in the context of the Independent 

Project. After the first evaluation from the Telecare centre operator an alert is 

generated to the social and medical services of the municipality for the new case. A 

psychometric evaluation is performed based also on data stored on the person’s EHR 

resident with the telecare centre. The technical personnel assess the person’s home 

environment for internet connectivity and install the suitable equipment. If the results 

of both the evaluation and the connectivity report from the technical personnel are 

positive (meaning that the whole operation if feasible) then the centre proceeds with 

booking the first video session with the person in need. 
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7 Milton Keynes Service Specification 

7.1 Introduction 

The Milton Keynes pilot involves Carers Mk’s personal support for carers working 

together with formal/informal carers and assisted persons, rendering the ability to 

access a ‘CRM-type’ (Customer relationship Management) database via a browser so 

that they can track, monitor and request support, or simply communicate (using 

Skype video based telephone calls) as well as using the database to highlight where 

early interventions and support may be required. ConnectMK will provide the PC’s and 

the technical support and will undertake client recruitment and initial equipment set 

up together with any initial testing processes. Milton Keynes council hosts the 

SharePoint server system in its internal data centre.  

The system will be used to address problems of isolation and stress and to create 

improved information and communications system for effective support for Carers and 

their assisted (over age 65) persons. Records will be maintained (a form of electronic 

wellbeing or health record) and this will form the fundamental information system 

used by Carers Mk in rendering assistance to the Carer. Carers Mk will use the system 

to undertake remote (video based) counselling. The assisted persons and their carers 

will (when not living in the same property) use the system to ‘keep in touch’.   

 

7.2 Functional specification 

This section describes the different system elements that have underpinned the 

formation of the proposed system solution and the prototype(s). The overall 

functionality and the interfacing are described. The system will be developed within 

the context of existing proven technologies (standard PC’s, operating systems, web 

cams, database software based on MS Sharepoint Portal technologies and commonly 

available broadband services including open standard VOIP applications). A more 

detailed description of this environment follows.  

7.2.1 System components 

The main hardware components are the following: 

 PC’s – Each user will receive an industry standard PC including monitor, 

keyboard, mouse & webcam) of a good specification on loan from Connect MK. 

These units are typically ex council equipment, fully refurbished and loaded 

with the required software by Connect MK. 

 Web Cams - Industry standard USB Web Cams which will be connected to the 

user’s PC to enable video communication. 

 Speakers (or optionally a headset) and microphone – Standard PC microphone, 

speakers or headset connected to the user’s PC to enable audio. 

 Internet connection – An ADSL, WiMAX wireless broadband connection or 

alternative internet connection will be required for communication. 

The main software components are the following: 

 VOIP/Video conferencing software tailored for ease of use to enable 

communication between the user’s. 

 A hosted Microsoft SharePoint portal DB application (Connecti) 
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Pilot Stage 1 Focus – functionality of Connecti to meet the needs of Carers MK 

This is a list of the functionalities intended for pilot Stage 1: 

 Capability to take Notes on contact record 

 Case management and workflow 

 Broader Ethnicity categories (current list out-dated) 

 Key field that identifies date of registration as opposed to date of input 

 Preferred method of communication for client 

 Full service provider database with events/courses and workshops available 

 Record of courses or events that client attends 

 Name of key support worker dealing with client. 

 Benefit product list to include eligibility criteria 

 Record of benefits carer is in receipt of or may need to be investigate 

 Reporting of the following: 

 Attendance at a specified workshop/training/support group/event 

 History of a specific client 

 Statistical breakdown of client groups 

 Last contact date (be able to query on a given date) 

 By all 

 By client group 

 Service provider current provision 

 Ability to review CarersMK support calendars and to self-book appointments for 

web-cam based support/help sessions. 

Pilot Stage 2 Focus – functionality to meet needs of Carers 

This is a list of the functionalities intended for pilot Stage 2: 

 Time booking system (for the caring processes) 

 Simple document sharing and key information library facility 

 Events calendar and reminders system with internal messaging 

 Telephone lists 

 Service provider details, with ability to rank and rate by Carers.(commentary) 

 Counterpart facilities to many of the facilities` developed for Carers MK 

includes, 

 Event Reminders, 

 Connect MK Support ticket system (System technical support) (a form) 

 Carers MK Caring Support Ticket Request (a form) 

 List of carer support groups 

 

7.2.2 The Environment 

 

The prototype in Milton Keynes is based upon collaborations between three 

organisations with the help of a technical partner Adepteq.  

The partners are: 
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 Milton Keynes Council, funders of Carers Mk as well as the providers of the 

secure Database hosting facilities 

 Carers Mk, a charity  (a third sector support organisation) that provides support 

and assistance to around 2,500 carers in the Milton Keynes area 

 ConnectMK a company fully owned by Milton Keynes council and originally set 

up as a social enterprise to provide low-cost rental of good refurbished PC’s, 

broadband services as well as practical training and IT technical support. 

Milton Keynes council is the key co-ordinator in this collaboration with Adepteq as the 

key technical partner. 

PC Equipment and Web Cam 

The PC’s will be installed and set-up in the offices of Carers Mk and in the homes of 

Carers and of appropriate Assisted Persons. The PCs will comprise of a standard TFT 

15” screen along with Keyboard, mouse and suitable webcam.  

Login to a web portal will be the initial route into a supporting system environment via 

a shortcut on a users’ desktop (a carer, a user in the Carers Mk office and/or an 

assisted person) using a simple login and Password. 

The Sharepoint Database (Connecti) 

Initially the development focus of the hosted portal is to facilitate the needs of Carers 

Mk staffs in respect of data capture, workflow and building an adequate response 

mechanism and internal messaging system to be able to effectively communicate with 

Carers on an on-going and manageable basis whilst allowing full audit and activity 

reporting functionality. 

The system will embed a simple user interface to allow Carers to go online, to review 

appointment availability slots with Carers Mk support staff and to self-manage bookings 

for prolonged web-based face to face mentoring and issue support sessions using Voice 

over Internet Protocol (Voice over IP, VOIP) technology. 

A directory of services and social information is provided so that the Carers and the 

Assisted Persons are not solely treated as ‘patients’. The carers and assisted persons 

will be able to access the services information using the PC via a very easy to use 

system interface. This directory of services allows for searching for diary information, 

events in the locality, information on clubs and societies, on healthy living and other 

kinds of services the user advise that they need. The NHS and other third sector 

organisations provide information services and those will be easily accessible. Examples 

include the “choose and book” NHS options and the Looking Local services that MK 

Council has already developed. 

7.2.3 Data Protection 

For the online database system adherence to UK Data Protection rules and principles is 

required.  Data protection and data encryption is important since records relating to 

the personal details of the assisted persons and their carers will be held in the system.   

The full range of information held is still being finalised but will include personal health 

history details and other personal data relating to carer support events/episodes. 

Security, encryption and compliance to all the obligatory UK and international 

guidelines is ensured by MKC and by Adepteq, the developers of the application and via 

agreed procedures documented and observed by Carers MK staffs.  
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7.3 Technical specification 

The Carers Mk existing system that forms part of the proof of concept is based on a 

small Access database that relies heavily on a number of Excel spread sheets.  

Therefore there is no satisfactory way of creating a live integration to the Carers Mk 

system; instead, the data from this system will be migrated to the proof of concept 

system and it will then reside on the new system and will be edited there.  This will 

mean of course that the POC will eventually become their actual production database 

for all client interactions. 

The proof of concept system will allow the export of Carers MK data back to Excel, so 

that they can continue to work using their current methods, or they can work within 

the new online system which allows far more flexibility and add the facility to model 

their processes with workflow. 

The proof of concept will be implemented with Microsoft SharePoint and the data 

hosted on Microsoft SQL Server.  

Connecti-i will be delivered on a self-contained SharePoint environment, delivered 

using out of the box functionality for all user interactions. SharePoint provides a GUI 

for direct user interaction for the management of all documents, libraries, entities and 

attributes contained within the solution. 

It had previously been envisaged that Connect-i would require an integration element 

to communicate with Frame-i which would have benefited from the ESB to provide a 

SOA for the integration piece. Connect-i future development to integrate with partners 

and disparate systems would likely take advantage of the interoperability and reusable, 

provisioned service model made available through the Mule ESB. The integration with 

Frame-i however is no longer within the scope of the Connect-i pilot site negating the 

requirement for Connect-i to harness the ESB. No data will be exposed or consumed by 

the Connect-i Pilot solution other than that directly communicated through the browser 

and SharePoint GUI by the site users. 

To allow future access to data from other systems SharePoint provides many web 

services which can be accessed externally. 

The services that would be used most are WebSvcBdcAdminService and WebSvcDspSts 

as these allow the exchange of business data and the querying of data based on 

specified criteria. 

The following table includes a summary of the technologies that will be involved in the 

developing of the pilot: 

 

TECHNICAL INFORMATION 

Technologies, 

general 

description 

Windows Server 2008 R2, Internet Information Server , Microsoft Windows 

Sharepoint services. 

Components Microsoft Sharepoint Server, Microsoft Sequel Server 

Local system 

description 

A VMware virtual environment with 8Gbs of available Ram, hosted with Milton 

Keynes datacentre 

External system Any PC/Notebook/mobile device with a browser installed with internet connected 
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description 

SERVICE SPECIFICATION 

Service Consumer CarersMK, Informal Carers 

Service Provider Milton Keynes Council 

Interface  Web service 

Communication Protocol  HTTPS 

Communication Method  SOAP 

Message Format  XML, CSV,  

Others Excel 

7.3.1 Interaction model 

The following figure depicts the interaction of the stakeholders of the service with the 

different parts of the system. 

 

 

7.3.2 Sequence diagrams 

The diagrams in this section explain the message exchange between the different parts 

of the system. 

Informal Carer

Call for support or 
training to ConnectMK

Daily communication 
with Assisted Person

Call to support 
worker at Carers MK

ConnectMK

Support call to Informal 
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Technical site visits to 
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Process login requests 
from Carers MK

Assisted Person

Daily communication 
with Informal Carer

Call for support or 
training to ConnectMK

Supply information to 
Informal Carer

Record data on 
Connecti

Login requests to 
ConnectMK

Call to Informal Carer

Carers MK
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Informal carers registration 

When an informal carer registers in the system, the staff at CarersMK will be informed 

with an alarm containing the informal carer’s data. CarersMK will manage the 

registration in the ConnectMK system to obtain the login credentials for the informal 

carers. When CarersMK receives the login details, this information is forwarded to the 

informal carer so he can have access to the system. 

Informal
Carer

Connecti

Carers MK

ConnectMK

Informal Carer Registration

Register as Carer

Automated alert of new 
registration & validation

Send login requestSend Informal Carer login back 
to Carers MK

Send login details to Inform
al 

Carer

 

Assisted person registration 

In the case of the assisted person, it is the informal carer who will ask for the 

registration of the assisted person in the system. The informal carer will forward the 

assisted person’s details together with the registration request to CarersMK. The 

assisted person data is associated with the informal carer’s record and the informal 

carer will receive the information to be able to support the assisted person to access 

the system. 
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Web conference booking 

The informal carer can use a skype-based teleconferencing system to get support from 

CarersMK. To request a meeting using the teleconferencing system, the informal carer 

will log into the system and create a request from a conference appointment. The staff 

at CarersMK will receive a notification of the request and appoint the teleconference as 

requested by the informal carer. 

Informal
Carer

Connecti

Carers MK

Web Conference Booking

Login & request Web 
Conference appointment

Automated alert of Web 
conference appointment

 

Conducting the conference call 

When the moment of the conference arrives, the session is started from the CarersMK 

side. The CarersMK logs in the system and selects the appointment from the informal 

carer’s record. A conference request will be sent to the informal carer, who will accept 

the invitation and the conference will start. 
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8 INDEPENDENT Architecture 

INDEPENDENT project’s architecture has been designed to be build based on the 

architecture defined in the CommonWell project. CommonWell1 is an active CIP Pilot B 

project sharing some partners with INDEPDENDENT. The focus in CommonWell is 

centred on technical integration of sectorial telecare and telehealth platforms whilst in 

INDEPENDENT the focus is set in open interoperation and granting access to the 

telecare and telehealth platform to other stakeholders (informal carers, third sector…), 

so that care personnel can use a single platform to perform a limited range of chronic 

disease management and formal social care tasks. 

INDEPENDENT project aims to go a step further regarding scalability and 

interoperability. The idea is to offer an integration solution which will facilitate the 

inclusion of new services or new partners, including third-party applications outside the 

scope of the social and health systems. To support the new scope of the project, the 

architecture proposed in INDEPENDENT goes a step further, even if both projects 

propose SOA based solutions.  

CommonWell defines an architecture based on web services, where each partner should 

publish their service provided as web services and the integration is based on SOAP 1.2 

binding for WSDL 2.0 as is described by W3C recommendation on 26 June 2007.  Figure 

18 shows INDEPENDENT services and applications following the CommonWell 

architecture. As the figure depicts, the architecture defined for CommonWell has been 

extended, adding new applications and services that have been implemented in the 

INDEPENDENT pilots. This exemplifies how the SOA architecture defined for 

CommonWell can be extended and updated to add new functionality when required.   

Figure 18:  INDEPENDENT systems following CommonWell architecture 

 

 

                                                           
1
 http://www.commonwell.eu/ 
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INDEPENDENT project aims to goes a step further than CommonWell in integration. The 

new architecture is intended to integrate in a single platform organizations and actors 

outside the formal care silo. This implies that the integration strategy will benefit from 

a more flexible approach, since the need to integrate already existing systems with the 

lowest possible effort will be frequent.  

To achieve a higher level of integration, an Enterprise Service Bus (ESB) has been 

proposed as integration platform. Figure 19 shows the general architecture proposed in 

INDEPENDENT.  

Figure 19:  INDEPENDENT proposed architecture 

 

 

The benefits of ESB were described in Deliverable 3.1 INDEPENDENT Service 

Specification v1. The most relevant benefits of using an ESB are: 

 

 Easy integration of existing services: ESB facilitates the task of connecting 

services, with transport protocol conversion and messages transformation. 

Different services built with different technologies can easily communicate 

with each other by a configuration file in the ESB. 

 Location transparency: The ESB provides a central platform to communicate 

with any required application without coupling the message sender to the 

message receiver. 

 Security: Authentication, authorization, and encryption functionality should be 

provided by an ESB for securing incoming messages to prevent malicious use of 

the ESB as well as securing outgoing messages to satisfy security requirements 

of the service provider. 

Using an ESB, INDEPENDENT aims to cover a wide integration range, facilitating the 

connection between all the sectors involved in elderly care. The use of a ESB, which 

includes the message transformation functionality, eliminates the need to implement 
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adaptors to translate messages exchanged with different formats. The implementation 

of the INDEPENDENT has been done following the SOA principles of CommonWell and 

INDEPENDENT’s architectures. Due to the functionality of the pilots, the 

implementation of an ESB solution was not required at this point, so the pilots’ 

implementation comply with the CommonWell architecture and the adaptors required 

for the message transformation have been implemented. INDEPENDENT’s ESB based 

architecture will be the reference architecture for the extension and up scaling of the 

pilots in the future.  

In the following section, that architecture and the implementation details of each pilot 

will be described.  

8.1 Andalucía Case 

The main goal of the Andalucía pilot is to improve the sharing of information and 

transfer of voice calls between FASS and Salud Responde, since many FASS’s users call 

them when they actually need to the service provided by Salud Responde.  

The following image shows the current system in the Andalucía site. 

Figure 20 Previous situation in Andalucía pilot site 

 

 

Salud Responde’s current system is based on the CRM platform Siebel, which offers 

various integration mechanisms, Siebel EAI (Enterprise Application Integration) and ASI 

(Application Services Interface), the latter being used for the integration of Siebel with 

external   applications.  The ASIs are published in standard metadata format XML DTD 

and WSL/XSD and built on the framework proposed for this purpose.  

FASS, on the other side, is running the PNC 6 monitoring centre together with a Sybase 

data base. The monitoring centre receives the incoming alarms and calls from the 

telecare monitors deployed at the user’s home. All information related to the social 

alarms and user’s phone calls is stored in the data base. Currently, there is no sharing 

of information between FASS and Salud Responde. Each provider works with a different 

data base.  

Access to FASS data base can be done using a standard web service interface. 
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Moreover, FASS has implemented a set of services that can be used to exchange 

information about a particular user or phone call in parallel to the transfer of a voice 

call. These services have been extensively tested in the CommonWell project. 

Andalucía’s implementation of CommonWell’s architecture is shown in Figure 21. 

Figure 21 Andalucía implementation 
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The Real-Time (Telecare) in the Andalucía pilot are the Lifeline Telecare Alarm units, 

which are typically deployed in the user’s home and connected to an standard 

telephone line. The telecare monitoring subsystem in FASS receives the alarms from 

the units at the user’s home, and operators in the FASS control centre take care of the 

incoming calls. 

In case an incoming call is identified as being a medical emergency, the Telephone 

Integration application transfer the voice call from FASS control centre to Salud 

Responde control centre. This application creates the link between both control 

centres and can be launched from the operators’ current user interface. The Telephone 

Integration application is embedded in the Desktop Client application operators use to 

manage the incoming and outgoing calls and to check the end user’s information.  

The transference of the voice call is done in parallel with the transference of useful 

user’s information. The Data Exchange service is implemented in Salud Responde so 

that this information can be sent in parallel to the voice call and associated with it. 

The Workflow coordinates this exchange implementing the following functionalities: 

- Governs rules associated with data exchange between FASS & SR centres. 

- Dictates when FASS control centre stops and starts voice recording. 

- Telephony transfer protocols. 

The implementation of Andalucía’s pilots fulfils the SOA principles. In the medium 

term, an ESB will be used for the integration following the INDEPENDENT target 

architecture. The future proposed architecture based on the general INDEPENDENT 

architecture can be seen in Figure 22. 
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Figure 22 Andalucía alternative ESB solution 

 

 

The implementation, based on an ESB solution, will support the expected growth in the 

number of services provided to the large end user base in the region. On one side, the 

future platform being developed by Tunstall provides ESB based functionality that 

supports sustainability and integration of new services. One the other side, there are 

already plans by the Andalucía Health administration to introduce an ESB infrastructure 

to increase the services provided.  

In a next phase of collaboration between both entities the implementation of an ESB 

and the inclusion of the INDEPENDENT services in the ESB infrastructure currently under 

design will provide further opportunities of sharing information, better scalability of 

the services and seamless integration of new applications. 

 

Figure 23 Future integration of different Andalucía’s services 
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8.2 Dublin Case 

The aim of Dublin pilot is to extent the telecare assistive system (PNC6) currently used 

in Emergency Response Limited (ERL) in order to provide the ability to cluster events 

and actions under a “Case”.  Also, to offer on-demand information via web portal for 

authorised third parties (e.g. Care Coordinators, Contacts, etc.). 

Figure 24 shows the current architecture in Dublin site.  

The remote portal is a web application that can be accessed using a standard browser. 

The web application accesses the information in the data base using Advance Gate 

Service, which provides a range of interfaces to access the data base, including a web 

service interface. The Case Manager functionality is currently delivered within a client-

server architecture, and accessing a single database (PNC). 

Figure 25 depicts how the architecture described above complies with CommonWell’s 

SOA based architecture. 

Figure 25 Dublin architecture implementation 
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Figure 24 Dublin pilot architecture 
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ASI provides Real-Time (Telecare) equipment to their customers. Telecare equipment, 

including the home monitor and a range of sensors connected to the monitor, send the 

information to ERL’s telecare platform. ERL operators can manage incoming and 

outgoing calls, as well as the user’s information using the telecare platform Desktop 

Client. For the Dublin’s pilot, the Desktop Client has been extended with the Case 

Manager functionality that allows linking the events and actions related to a single 

case. The telecare platform is opened to the ASI Coordinators by means of a remote 

Portal that offers the information and functionality that will improve the service 

provided to ASI’s customers. The remote portal is used to access to functionality such 

as the Asset Management and the Reporting/Dashboard tools. The Asset Management 

application is used to manage the storing, installation, recollection and redeployment 

of telecare equipment. The Reporting tool provides a set of customizable reports to get 

timely information about important events related to the user’s care. Finally, the 

Workflow implements a set of rules for task coordination and for the extraction and 

formatting of data for the report generation. 

In terms of the INDEPENDENT architecture, the current PNC platform is not based in an 

ESB solution, but the future telecare platform will be SOA compliant and based ESB-

based. In particular, an NService Bus in combination with MSMQ will implement the 

expected ESB functionality, allowing different services (both internal and third parties) 

to exchange information. The following picture shows the architecture of Dublin’s pilot 

when this platform is available. 

Figure 26 Future Dublin’s case architecture 

PNC Client

Web Browser

PNC Data Base
WSCommunication

WSCommunication

WSCommunication
Remote Portal

ERL Operator

M
S

M
Q

ERL Manager

ASI Coordinator

Home unit
Alarms Service

N
s
e

r
v
i
c

e
 
B

u
s

N
s
e

r
v
i
c

e
 
B

u
s

N
s
e

r
v
i
c

e
 
B

u
s

N
s
e

r
v
i
c

e
 
B

u
s

ESB

B
U
S

Case 

Manager

PNC

 

 

In this implementation, we can see two different buses. One is part of the control 

centre software architecture. Different services, including the Case Manager, will 

communicate using this bus. A second service bus will provide communication between 

external systems (for instance, the telehealth triage manager) and third party 

applications. 
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8.3 Geldrop Case 

The purpose in Geldrop pilot is supporting COPD patients at home, through the use of 

smart technology and by enhancing communication between the various caretakers.  

The current architecture of the proposed technology that will be used at the Geldrop 

pilot site is a SOA based solution and it is shown in Figure 27.  

Figure 27 Current Geldrop architecture 

 

As shown in the figure, Geldrop’s pilot architecture is based on SOA principles. As such, 

the implementation of the pilot complies with CommonWell’s architecture. Figure 28 

shows the implementation of Geldrop’s pilot following CommonWell’s architecture. 

Figure 28 Geldrop CommonWell implementation 
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The Real-Time (Telecare) in this case is not the traditional monitors for telecare 

alarms, but the hardware needed in the patient’s home to set up the communication 

with the physiotherapists (PC, webcam and microphone). Users will connect with the 

physiotherapists in charge of monitoring their exercises. Thus, physiotherapists use a 

Video Conference service to communicate with users.  

The Non-Real-Time (Telehealth) consists of a small wearable device to measure 

physical activity in a very precise way specifically developed for COPD patients. The 

users as well as their family and informal carers access the information stored in the 

Electronic Health Record (EHR) using a remote Portal, were they can see personal 

data and questionnaires to fill in. as well as the shared agenda between patients, 

carers and professionals. On the other side, hospital staff can also check the HER using 

a Desktop Client. 

In a future implementation, the use of an ESB based approach will provide Geldrop an 

easy way to introduce new services and participants in the system. Then, an ESB 

solution architecture could be perfectly implemented in the future when the number of 

services increase and it could be used to manage the services in a more effective way. 

 The alternative ESB architecture can be seen in Figure 29.  

Figure 29 Geldrop ESB solution 

 

 

8.4 Hull Case 

Multi User Device 

The current implementation of the MUD is SOA based. Particularly, the communication 

between the MUD and the triage manager is done using a service-based architecture. In 

the current platform, web services are implemented using REST and JSON. It is 

important to remark that the sensitive nature of the medical data exchanged, requires 

a secured connection. The information is encrypted and transmitted to the NHS’ N3 

network using a VPN connection. The exchange of messages implemented in the 
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messaging service is also done using this secured connection. The connection to the 

service directory is done using a standard internet connection. This architecture is 

shown in Figure 30. 

Figure 30 Hull pilot architecture – MUD prototype 
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Figure 31 depicts how this architecture implements CommonWell’s SOA based 

architecture.  

Figure 31 MUD architecture implementation 
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The MUD is a Non-Real Time (Telehealth) monitor designed to be used by several 

users. Differently to Telecare, the information generated by Telehealth devices does 

not has to be dealt with in real time, since the objective of Telehealth is to study 
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trends and evolution in time. Telehealth is a preventive technology rather than a 

reactive one. The technical and clinical triage is done in the Desktop Client used by 

both the medical and non-medical staff that receive the measurements captured by the 

telehealth equipment. The triage tool has been expanded with a messaging service 

functionality that supports Social Inclusion of the users, allowing them to exchange 

messages to different members of their care team. The MUD has also been expanded 

with an access to an external Service Directory, containing a list of local service 

providers the end user may need. Finally, the Workflow will implement a set of rules 

to control the patient information that is displayed to the different users of the 

Telehealth system.  

An ESB implementation will be useful to further develop integration with other 

services, such as telecare services or third party social services. The implementation of 

an ESB will support the sustainability and scalability of the system, as well as provide 

the means for the integration of further services for the user. Figure 29 shows how the 

Hull MUD use case architecture based in the general INDEPENDENT architecture. 

In the current implementation, an ESB solution is not used, since there is a single 

message exchange interface between the MUD and the Triage manager data base. The 

integration of an ESB will only require the deployment of an additional layer between 

the MUD and the triage manager. The service directory is a third party application. The 

interface with the service directory will depend on its implementation. Currently, it is 

a web application accessed using an internet connection, so there’s no need to 

integrate it in the ESB. 

The new version of the triage manager, included in the integrated care platform 

system will implement an ESB solution. In particular, an NService Bus in combination 

with MSMQ will implement the expected ESB functionality, allowing different services 

(both internal and third parties) to exchange information. The following picture shows 

the architecture of Hull’s pilot according to the new platform’s architecture. 

Figure 32 Current architecture of the MUD prototype 
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In the future implementation, the exchange of messages is done using the ESB 

implemented as mentioned above. This will allow for further integration of the 

telecare data base and for the inclusion of third party services. Since the Triage 

manager services are implemented using a RESTful interface and JSON instead of XML, 

this will also demonstrate the abstraction layer provided by the ESB to the system, 

making it transparent to the implementation of the services. 

Personal Health and Well-being System 

Hull’s Personal Health and Well-being System (PHWS) is based on the Motiva System 

provided by Philips.  This system creates a link between the patient and patient’s Care 

Teams through a SOA based architecture. 

Figure 33 shows the components of the system architecture. 

Figure 33 Current architecture of the PHWS prototype 

 

 

PHWS system shows how different stakeholders get access to the same services, so that 

these services can be reusable and re-configurable for deployment depending of 

different requirements. Figure 34 shows how the pilot implemented with the Motiva 

System follows relates to the CommonWell SOA based architecture. 
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Figure 34 Hull PHWS Architecture Implementation 
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The user’s home is equipped with Non-Real Time (Telehealth) devices, in this case, 

the Motiva system, which is connected to the TV and a broadband connection and can 

interact with a set of devices for the measurement of vital signs. The Motiva system 

also provides message functionality and videos designed for the patient needs intended 

to improve user’s health and provide support to Social Inclusion. The health staff 

receives the information about the user status in a Desktop Client, the Motiva Clinical 

Application. The family and informal carers can also access information about the 

user’s health status using a remote Portal. Finally, for the administration of the system 

and the management of resources, a Service Desk application is used, namely the 

Motiva Administration Application. 

ESB integration in the current PHWS architecture will be possible due the technical 

characteristics of the system. One of the possible architecture solutions could be the 

one shown in the figure 35. This architecture will support the up scaling and the 

introduction of new services without the need of developing adaptors. 

Figure 35  Hull PHWS ESB solution 
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8.5 Milton Keynes Case 

The concept of the Milton Keynes pilot is to provide connexion between CarersMK, 

ConnectMK, MK social department and a small group of informal carers.  

The current architecture of the system is shown in Figure 36. 

Figure 36 Milton Keynes’ current architecture 

 

 

As explained in the previous sections, for the implementation of the pilot, the 

CommonWell architecture, compliant with the SOA principles, has been followed. 

Figure 37 shows Milton Keynes’ pilot implementation of CommonWell’s architecture. 

Figure 37 MK CommonWell based architecture 
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Milton Keynes pilot include both Real-time (Telecare) (Lifeline alarm units) and Non 

Real-Time (Telehealth) (mymedic telehealth devices) deployed at the community 

dwellings. The alarms generated by the telecare alarm units need to be deal with in 

real time and an operator has to reply to the alarm at any time during the day. On the 

other side, the health parameters that the telehealth monitors send to the control 

centre don’t need to be sent in real time. Normally, user’s take measure of their 

health parameters at the time defined in their care plan and that information is sent 

and stored in the triage manager to be where the health personnel can analyze it. 

Since there is both real-time and non-real-time data acquisition, the monitoring 

subsystems are slightly more complex. Real-time information from the telecare 

monitors is handled by the Milton Keynes Community Alarm Service. The telehealth 

monitoring information is managed in two steps. Firstly, the Milton Keynes Community 

telehealth service performs a technical triage, filtering the information that is not 

relevant to the medical staff (due to technical problems or incorrect use of the 

equipment). In the second step, only the relevant information is checked by the 

personnel in the Local Health Authority. 

There is a Desktop client where information from both the telecare and the telehealth 

systems is integrated in a common view. The other application implemented is a 

Service Desk that allows to co-ordinate the framework, providing functionality to, for 

instance, manage control center users, manage the workflow tool or receive referrals. 

The services implemented include an online Portal providing access to triage manager, 

PNC viewer, document links, online forms, etc. This portal is accessed by matrons and 

nurses, for example when a patient is discharged from hospital. Finally, the system 

includes an Online Data Acquisition service where the Milton Keynes’ referral form is 

published. 

The implementation is based in MS Sharepoint, which follows SOA principles. In the 

future, this could be extended with an ESB solution, as it is shown in Figure 38. 

Figure 38 Milton Keynes’ ESB-based architecture 
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It had previously been envisaged that Connect-i would require an integration element 

to communicate with Frame-i which would have benefited from the ESB to provide a 

SOA for the integration piece. Connect-i future development to integrate with partners 

and disparate systems would likely take advantage of the interoperability and reusable, 

provisioned service model made available through the Mule ESB. The integration with 

Frame-i however is no longer within the scope of the Connect-i pilot site negating the 

requirement for Connect-i to harness the ESB. No data will be exposed or consumed by 

the Connect-i Pilot solution other than that directly communicated through the browser 

and SharePoint GUI by the site users. 

8.6 Trikala Case 

The aim of the Trikala pilot site is to help the informal carers of elderly with dementia, 

who need psychological tele-counseling to deal with living with a person in that 

condition.  

The Trikala current architecture can be seen in figure 39. 

Figure 39 Trikala’s current architecture 

 

As can be seen in the picture, patients, professionals and informal carers applications 

are connected to the HER web service to exchange information. The implementation of 

this pilot complies with the CommonWell’s architecture as shown in figure 40. 

In the Trikala pilot, implements an Electronic Health Record (EHR) that contains 

medical and personal information of the patient that can be accessed by professionals, 

informal carers or the patient, with different levels of visibility depending on their 

role. The access is achieved with the implementation of a remote web Portal, that can 

be used by means of an internet connection. The Video Conferencing system in this 

case uses a dedicated connection and provides telecounselling services for an improved 

management of the user’s condition. 
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Figure 40 Trikala’s CommonWell-based architecture 
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In the medium term, an ESB implementation is envisaged for the Trikala pilot. The ESB 

based solution gives Trikala’s system the opportunity to improve their architecture and 

allow it to communicate with different applications by acting as a transit system for 

carrying data between applications. Therefore, they intend to follow suitable 

guidelines as to render possible the ESB complied implementation.  

Figure 42 shows the architecture that will be implemented in Trikala’s pilot. 

Figure 41 Trikala’s future ESB architecture 

 

  

8.7 Added Value to use of an ESB 

This section has so far explained the architecture of the different pilot sites. The 

emphasis has been set in showing the compliance of each of the sites to the SOA 

principles and how each of the sites implements the architecture that was defined for 



 D3.2 The INDEPENDENT services specification  

75 

the CommonWell project. The INDPENDENT project proposes a new architecture going a 

step further by incorporating an ESB solution.  The benefits of implementing such a 

solution have been explained in this document, as well as in D3.1 INDEPENDENT 

Services specification v1. An ESB solution provides scalability and sustainability to the 

systems. The ESB can perform the transformation and distribution of messages, 

removing the need for implementing adaptors.  But also introduces an addition al layer 

and generates an overhead in the communication. Thus, it will be the best solution for 

the future growth of the pilots and the integration of new services (including third 

party services). One of the principles for the designing of this architecture has been to 

ensure sustainability in time. 

The proposed ESB architecture offers also a platform for the future integration of 

services deployed in different systems. INDEPENDENT’s proposed architecture aims at 

providing the foundation for implementing socio-health convergence at a European 

level. As mentioned before, one of ESB’s functionalities is the translation of messages 

between different platforms. This will provide the openness that is a key objective of 

this architecture, allowing to integrate different technologies from different vendors. 

As an example of a possible integration, in the future ESB based implementation, 

Dublin and Hull cases could share some of the services they are implementing. The 

Dublin’s system provides access to telecare information to care coordinators of the 

Alzheimer Society of Ireland. This service could be also useful for the nurses in the Hull 

site. If Dublin services where connected to an ESB, it would be possible to give access 

to social information to Hull nurses without implementing a new service.  

The situation to make this possible easily would be as follows:  

 There is a service offered to ASI care coordinators which provides access to 

close-to-real-time telecare information. This service is offered through an ESB. 

 The data base with the telecare information of Dublin’s users is also connected 

to the ESB. The telecare information service accesses the DB through the ESB 

when social information is required. 

In such an ESB based infrastructure, Hull nurses could have access to Hull’s users 

telecare information. Since the service has been already implemented in Dublin, the 

same service could be used, connection to the ESB the data base with Hull patient’s 

telecare information. The integration of the new data base will only require changes at 

the ESB’s configuration level in the telecare information service, defining in which data 

base the service has to look up for the information depending who is the client who 

asks (either in Dublin or in Hull). 

 

8.8 Conclusions 

In this section we have explained the INDEPENDENT integration solution taking 

CommonWell’s architecture as a starting point. 

As it has been explained throughout this section, an ESB based solution is suitable in all 

the pilot sites, since the all follow SOA principles. An implementation of an ESB solution 

is proposed for the future to support scalability and integration of new services in case 

it is needed.  

Finally, we have tried to explain the added value that an ESB solution can have to 

socio-health convergence in the European Community. If different social and health 

systems around Europe would offer their services through an ESB-based architecture, it 
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will be easier to integrate existing services in different platforms. From an ICT 

perspective, it would be even possible to share information between several social or 

health systems, given than the regulation and organizational aspects at European level 

are adapted accordingly.  

 


