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1. Executive Summary 

This document lays out the current understanding of user requirements for Cycle 2, including functional 

and non-functional requirements. It is revised frequently in the light of information and knowledge gained 

from all aspects of the DEHEMS project as part of the iterative development approach adopted. 

Consequently, the deliverable represents a snapshot of the understanding of requirements at the time of 

delivery. 

 

The user requirements analysis for Cycle 2 is a result of: 

·  Focus groups held with living labs users as part of Cycle 1 

·  Initial scanning of the user questionnaires received from Cycle 1 

·  A collaborative exercise carried out amongst the members of the User Committee using 

the Huddle shared whiteboard facility to develop: 

�  research objectives for Cycle 2 

�  use cases for Cycle 2 as documented in D2.7 

·  Discussions held during a face-to-face user group meeting in Plovdiv 

·  Issues raised in D7.5 Project Cycle Analysis report for Cycle 1 

 

This document will be updated and refined as further analysis of questionnaires and focus group 

transcripts is carried out, although it is not expected to change significantly the requirements of the 

DEHEMS system itself. This document contributes to milestone M2, which is due to be completed at the 

end of July 2009 (T0+14) and represents formally the cut-over from Cycle 1 to Cycle 2. 



2. Activities to achieve the Deliverable 

Figure 1 shows the snapshot of the DEHEMS research methodology which was reported earlier in 

Deliverable D2.2 Annex 1. The phases of the methodology shaded green lead towards the development 

of the system requirements.  

 

Figure 1. The DEHEMS Methodology. Phases shaded in green show the chain of activities that leads to 

the System Requirements. 

 

Figure 2 extracts and abstracts the relevant phases in the methodology, as a reference for the User 

Committee to understand the context in which the objectives, use cases and requirements are developed, 

and the relationship of the requirements to the design. As shown in Figure 2, this document depends on 

both the research and action objectives and Deliverable 2.7 UML of System Requirements for Cycle 2. 

 



 

Figure 2. Stages of DEHEMS requirements capture, abstracted from the DEHEMS Methodology. 

 

This document focuses on the three boxes shown in blue, and sets out the user requirements for Cycle 2, 

with reference to the Use Cases listed in Appendix 1 of Deliverable 2.7. 

  

Some of the activities that have taken place to produce the User Requirements for Cycle 2 include: 

·  Initial study of the first user questionnaires received from Cycle 1. (Further analysis of this will be 

carried out as the data becomes available.) 

·  Analysis of the focus groups run by user committee members that were held with living labs users 

as part of Cycle 1 (Further analysis of these will be carried out as the transcripts become 

available.) 

·  Online collaborative meetings and discussion via the Huddle shared whiteboard, Webex online 

meeting tool, Skype, etc and face to face meetings in Manchester, London, Bristol, Bulgaria, etc. 

to discuss, analyze and develop: 

�  research objectives for Cycle 2 

�  initial use cases for Cycle 2 



·  Development of Deliverable D7.5 Project Cycle Analysis report for Cycle 1 Discussions held 

during a face-to-face user group meeting in Plovdiv 

Further analysis of questionnaires and focus group transcripts will be carried out as the data becomes 

available and this may result in further refinement of the information contained within this document, 

particularly as it affects the actual running of the living labs during Cycle 2. This will result in updated 

version of this document being produced in the lead-up to the Cycle 2 living labs, but is not expected to 

change significantly the requirements of the DEHEMS system itself. 

 

The project's key research objectives for Cycle 2 are defined in Section 3.3 in Deliverable D2.7. However, 

for the ease of reference, we list them again in this document in Section 3. These research questions 

were established through discussions with a variety of stakeholders in the context of the User committee, 

which consists of living labs participants including focus group facilitators, project management 

participants, academic participants, and some technical committee members. 

 

Meanwhile, the use cases were developed to provide an accessible means for non-technical participants 

to contribute to the definition of system requirements. They are developed in a UML CASE tool (Unified 

Modelling Language Computer Aided Systems Engineering tool) and have been specified in Appendix 1 

of Deliverable D2.7. The use cases are scenarios in which users interact with the DEHEMS system for a 

clearly defined purpose. The use cases are established by ensuring that functional requirements can be 

extracted from each use case. Meanwhile non-functional requirements are extracted from user 

questionnaires, analysis of the deployment of the living labs, the overall project objectives, and from 

discussions and meetings within and between the User and the Technical Committees.  

 

The set of functional and non-functional requirements is hoped to clearly define the scope, needs and the 

conditions of the DEHEMS system design and implementation.  

3. Project and Cycle Objectives 

3.1 Understanding the Core Project and Cycle Object ives 

As documented in Deliverable D2.3, the core understanding for the DEHEMS user requirement is formed 

by studying the state of the art output in domestic energy consumerism and the initial user surveys: 

Three most important influencing factors for changing ecological behaviour such as energy consumption 

are (1) the economic constraints of the user, (2) the lack of opportunity to undertake ecological behaviour 

(even though the motivation is high) and (3) influence from family and friends. Thus, the DEHEMS 

technology should not be overly expensive, the user interface needs to be kept simple and attractive, 



encourage participation of likeminded individuals by establishing a community of users, and prioritize 

energy use/feedback information that influences users the most, while nudging behaviour change with  

practical advice and tips. 

This core understanding of the requirements has not changed significantly throughout Cycle 1 leading 

towards Cycle 2. The result of our initial analysis of Cycle 1 reveals that the DEHEMS project should 

satisfy the basic requirements of the users, mostly described below, for Cycle 2. 

·  Users are interested to receive clear, relevant, useful and timely information and feedback on 

their energy consumption that influences them towards positive behaviour change. Such 

information include historical data to compare against energy consumption in the past, thresholds 

on expected amount of energy usage, tips on more efficient yet practical energy use behaviour, 

forecast on future energy savings upon replacement of appliances, etc. 

·  Privacy of user data needs to be taken into consideration 

·  Users require training and support in the use of the system 

·  Users need to be engaged more actively by providing them with simplified and pleasant user 

interfaces 

·  Users are interested in exploring and investigating their energy consumption, by switching on and 

off their appliances, therefore hand-held interfaces would be useful.  

·  There is a potential for users to form online communities of energy interest-groups, therefore 

social networking and information sharing need to be explored. 

·  Users are interested in setting targets and goals on their home energy consumption, and 

checking on their progress. They would like to be reminded when their targets are exceeded so 

that they are made aware of their energy consumption. 

The list of these basic user needs and conditions lead towards setting the scope of the research to be 

done in the DEHEMS project, as stated in the next section. 

3.2 Research Objectives for Cycle 2 

Our observations and conclusions from the initial survey, study of the state of the art, the Cycle 1 user 

surveys, focus groups, and discussion among the DEHEMS researchers and technical staffs have 

resulted in identifying a number of Research Objectives that are formulated as a set of Research 

Questions as the basis of defining and refining the requirements. These Research Questions were first 

introduced in Section 3.3 of Deliverable D2.7, but for the ease of reference, have been relisted here. 



  

1. To what extent can the DEHEMS system contribute to users' changing their behaviour resulting in 

reduced energy consumption? (To what extent can we demonstrate the DEHEMS effect on the 

user.) 

2. What are the key motivations for people in the living labs to change their behaviour towards 

energy conservation?  

3. In what ways can motivations be changed to move more towards environmentally motivated 

behaviours? (E.g. shift from cost consciousness towards CO2 emission awareness as the key 

motivator, playing games, compete...) 

4. What are the factors that affect engagement over a longer period of time and allow to maintain it? 

Are there barriers? (e.g. does the system fit in with other projects locally, the wider context 

anywhere) 

5. What are the key factors that affect acceptability of the DEHEMS system to the end users? (E.g. 

user's perception that they are wasting more energy by installing multiple DEHEMS devices, user 

friendly and intuitive interfaces, cost of the DEHEMS system, complexity of the system, etc) 

6. How important is it to measure other forms of energy consumptions besides electricity? Such as 

gas, coal, wood, oil (esp in Romania and Bulgaria).  

7. How, and to what extent, can we measure other forms of energy consumption? 

8. How, and to what extent, can we improve the granularity of energy measurements? (E.g. 

appliance level monitoring.) 

9. How can we integrate DEHEMS with modern and emerging web-based infrastructures and 

services? (E.g. Social networking tools, GoogleWave, Google PowerMeter.) 

10. Social networking - how important is it for users and what forms are there, how feasible is it to get 

people to participate? What about offline tools? 

11. What is the best way to represent/parameterize a house for the purposes of DEHEMS project? 

(Eg. Abstracted data models for different types of homes, so that: (1) user can know how her 

house is expected to perform based on its parameters, (2) users can be given appropriate energy 

saving recommendations and (3) houses of similar models can be compared. and most 

importantly for this, what are the useful definitions of "similar" for our purpose.) 

12. Is CO2 trading 'the right' way forward in order to achieve the objectives of the DEHEMS project? 

13. How can DEHEMS support the creation of a CO2 trading market place or support trading activity 

that will encourage absolute CO2 reduction, generation of green energy? 



4. Activities Implemented and Objectives Achieved 

The DEHEMS User Requirement analysis encompasses the tasks of establishing the needs or conditions 

to meet the project and/or cycle objectives. The general tasks for requirement capture include  

·  Requirement gathering - the tasks of analyzing the results of Cycle 1 as documented in 

Deliverable D7.5, communicating with household occupants, DEHEMS researchers, technical 

staff, and installers through user questionnaires, focus groups, formal and informal meetings, to 

establish what the user requirements are, along with the project and Cycle 2 objectives, and the 

pertinent Research Questions. 

·  Requirement analysis – the process of determining whether the stated requirements are unclear, 

incomplete, ambiguous, or contradictory, and then resolving these issues via discussions and 

meetings mostly DEHEMS researchers and technical staff who are in the User Committee, who 

have the experience of communicating directly with household occupants. 

·  Requirement specification – the task of (1) documenting the requirements in the form of use 

cases as described in detail in Appendix 1 of Deliverable D2.7 and (2) specifying the functional 

and non-functional requirements, along with identifying the criticality level of each requirement 

and its relationship to the use cases in D2.7. 

4.1 System Requirements 

There are two main types of requirements; (1) functional requirements which is a description of what the 

system must, should or could do, and (2) non-functional requirements which is a specification about the 

system itself, and how well it must or should perform its functions. Both these requirements are listed in 

Table 3 and Table 4 respectively. 

4.1.1 Functional Requirements 

Functional requirements are captured from the activities described in Section 2 and 4, the result of which 

formed the basis for establishing what the user needs, modelled in the Use Cases in Appendix 1 of 

Deliverable D2.7, and summarized briefly in Section 3.1. The functional requirements are then specified 

explicitly in Table 1 and given a rating for its criticality; must, should and could, which reflects the priority 

for implementation, and the severity of its existence.  

 

 

 

 

 

 

 



Table 1. Definitions for the three levels of criticalities used to classify requirements 
 
Criticality Definition 
Must It is imperative for the requirement to be implemented. If any of the 

requirements cannot be met by a prospective and feasible solution, 
only then will the solution be discarded. 

Should The priority of the requirement is not as severe as for the 
requirement with “must” criticality, but it is a necessity for the 
system to be optimum. 

Could This is an optional requirement that would enhance the system.  
 
 
For the purpose of clarity and readability, the following terms are defined: 
 

Table 2. List of terms used in the requirements specification 
 
Terminology Definition 
User Users refer to HouseOccupant and Householder, as defined in the 

Use Case Model in D2.7 Appendix 1. When necessary, we refer to 
house occupant and householder explicitly.  
 

Dehems researcher and 
technical staff 

These are DehemsUsers as defined in Use Case Model in D2.7 
Appendix 1. They are explicitly and separately acknowledged 
whenever a requirement is associated to them only.  
 

Energy Refers to whichever type of energy source that is feasible for the 
requirement to be implemented. All of the requirements can be 
implemented for electricity. Whenever feasible (based on cost, 
time, and technology-wise), they will also be implemented for gas 
or any other types of energy. 
.  

 
Use Case ID refers to section number in Deliverable D2.7 Appendix 1. Each requirement  

must be interpreted in a manner that supports the a ctivity specified in the relevant use 

 cases.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 3. Functional Requirements 

Ref System Requirement 
 

Criticality 
Use 

Case ID(s) 
 

Use Case(s) 

1 Individual users must be identified, associated 
with a household as an occupant, registered as 
the householder if appropriate, and have rights 
set to access areas of functionality in a manner 
that is configurable (role based access control) 

Must 13 InstallHousehold 
System 

2 Individual users must be authenticated when 
connecting to the system based on a username 
and password in order to be granted access to 
functionality 

Must 10 
 
13 

UserLogsIn 
 
InstallHousehold 
System 

3 System must record overall consumption of 
mains electricity of a household at a resolution 
which is close to real-time, at least at a 
minimum of 6s. 

Must 11 ExamineOverall 
HouseholdUsage 

4 System must record the overall consumption of 
mains gas of a household at a resolution which 
is equal to or better than one reading every 
minute. 

Must 11 ExamineOverall 
HouseholdUsage 

5 System must be able to review/abstract the 
overall consumption of each supported energy 
type, graphically, at a resolution of 1 minute, 1 
hour, 1 day, 1 week, 1 month and quarterly 
(seasonal) with each point calculated as the 
average/median of the raw points stored 

Must 11 ExamineOverall 
HouseholdUsage 

6 System generates an on-screen tip for users in 
the main dashboard screen, selected from a list 
according to reasoning rules defined in a 
separate module that may be replaced as the 
Cycle 2 research proceeds 

Must 11 ExamineOverall 
HouseholdUsage 

7 Users must be able to provide feedback for any 
tips provided in the dashboard in the form of a 
rating consisting of a score for (i) clarity, (ii) 
relevance and (iii) level of usefulness, and a 
free text comment, and the rating must be 
recorded against the household, the tip and the 
time & date 

Must 11 ExamineOverall 
HouseholdUsage 

8 All ratings and comments recorded against tips 
must be able to be exported for analysis by the 
DEHEMS team 

Must 11 ExamineOverall 
HouseholdUsage 

9 System must be able to compare the overall 
time series data for an individual household for 
each of the recorded energy types against an 
average across households meeting specified 
criteria in the locality, according to a comparison 
algorithm which is plugable. 

Must 12 
 
23 

CompareUsageTo 
LocalAverage 
 
CompareHousehold 
Performance 

10 There must be a mechanism that allows setting 
up and testing the household part of the system 
during installation, including registering the 
equipment against a unique identifier for the 
household, and the ability to carry out basic 
diagnostics to correct any anticipated problems 

Must 13 InstallHousehold 
System 



11 A mechanism must be provided whereby a 
household occupant can record in the database 
free text notes, each of which is time stamped 
with the time at which the note was created, 
linked to the particular user and household, and 
is able to be linked to a particular point in the 
usage history  

Must 14 RecordUserNote 

12 The system should provide a sandbox area that 
allows user training to be carried out using a 
reference account that demonstrates the 
comprehensive use of the system, including live 
usage. 

Must 15 ProvideHousehold 
UserTraining 

13 User comments and notes must be able to be 
filtered, and annotated by Dehems researchers 
and technical staff. The annotations of the 
Dehems  researchers and technical staff must 
be linked to house occupant’s  notes. 

Must 16 AnalyseDataGathered 

14 All data (other than time series data) must be 
able to be exported to a suitable qualitative 
database, including notes, comments and their 
context metadata, in such a way that data 
already exported is able to be excluded from 
the export. 

Must 17 ExportQualitativeData 

15 (Removed)    

16 Dehems technical staff must be able to raise 
issue ticket on bugs and issues.  

Must 18 RaiseIssueTicket 

17 Dehems technical staff should be able to make 
use of the data within notes and comments to 
populate the fields in the issue ticket with some 
degree of automation.  

Should 18 RaiseIssueTicket 

18 Users must be able to update configuration 
information of their household, such as 
password, power tariffs, etc. 

Must 19 UpdateHousehold 
Configuration 

19 System should provide access to information on 
the energy consumption of different makes, 
models and energy ratings of the same 
appliance type.  

Should 20 PurchasingANewLarge
Appliance 

20 Users should be able to request an estimate of 
annual energy savings when they query the 
system on replacing their appliance with a 
different energy-rated model. 

Should 20 PurchasingANewLarge
Appliance 

21 Upon request, the system could provide users 
information on other households containing the 
appliances that they are interested in, such as  
the energy consumption data of the appliances, 
along with some means of contacting the 
householders to obtain feedback on the item. 

Could 20 PurchasingANewLarge
Appliance 

22 User must be able to create and store groups of 
appliances associated with a single household 
occupant.  

Must 21 SetupIndividual 
OccupantConsumption 

23 The system could allow user-defined usage 
breakdown for devices that are not associated 
with individual house occupant, with an initial 
usage breakdown which is proportioned equally 
among the house occupants.  

Could 21 SetupIndividual 
OccupantConsumption 



24 Upon user request, the system should display 
individual energy usage contributions against 
the total energy consumption by applying the 
grouping definitions for a particular user-defined 
period.  

Should 21 SetupIndividual 
OccupantConsumption 

25 The user must be able to generate and be able 
to print histogram diagram of the energy usage 
of individual house occupant in terms of each 
unit of measurement. 
 

Must 21 SetupIndividual 
OccupantConsumption 

26 The user must be able to view their individual 
energy usage timeline against the whole 
household. The system should extrapolate the 
usage timeline up to the end of the calendar 
month. 

Must 22 
 
26 

OccupantChecks 
IndividualConsumption 
 
TargetSetting 

27 The user must be able to annotate her timeline, 
and if she chooses to, display the annotation for 
the whole household. 

Must 22 OccupantChecks 
IndividualConsumption 

28 The system must allow the user to compare her 
house performance against “similar” 
households, where “similar” is defined by an 
algorithm implemented in a module that may be 
replaced.  

Must 23 CompareHousehold 
Performance 

29 The system could include a pattern analysis 
algorithm to compare the energy usage pattern 
of the household against energy usage patterns 
in other households, and against existing 
database on energy saving techniques. 

Must 23 CompareHousehold 
Performance 

30 The system must be able to feed back to the 
user the results of energy usage pattern 
analysis, and interact actively with the user on 
potential areas of improvement. 

Must 23 CompareHousehold 
Performance 

31 The system must allow users to set thresholds 
on average household energy usage per week 
and per calendar month, in terms of kWH or 
CO2 footprint. 

Must 24 
 
26 

User-DefinedAlerts 
 
TargetSetting 

32 The system must allow users to set thresholds 
on appliance-level energy usage, including 
electric space heaters and fridge/freezers.  

Must 24 
 
 

UserDefinedAlerts 
 
 

33 When a user defined thresholds is exceeded, 
the system must issue an alert That is 
communicated to the user via a channel 
selected in advance by the user. 

Must 24 
 
 

UserDefinedAlerts. 
 

34 The system should use the thresholds set by 
users to present tips on potential areas of 
improvements. 

Must 24 
 
11 

UserDefinedAlerts 
 
ExamineOverall 
HouseholdUsage 

35 The system must monitor the communication 
between the household's DEHEMS installation 
and the DEHEMS server, so that when it stops 
communicating for a period of time, the system 
must alert the user.  

Must 24 UserDefinedAlerts. 



 

36 The system must allow users to 
activate/deactivate the alerts that they would 
like to receive.  

Must 24 
 
25 

UserDefinedAlerts. 
 
UserDisables&Enables
Alerts 

37 The system must provide users with options on 
the type of alert, such as audio, email, or visual. 

Must 24 UserDefinedAlerts 

38 The system should track the actual energy 
usage against the thresholds/targets set by 
users. The system should feedback to the user 
whether their consumption is on track, and 
extrapolate to etimate whether they will go 
above the set target. 

Must 26 TargetSetting 

39 The system should include a mechanism that 
enables users to share energy usage data 
across different social networking platforms, 
including Facebook and blogs such as 
Wordpress. 

Should 27 SocialDataSharing 

40 The system should provide users with the 
option of sharing different pieces of information 
about their household, based on the role of the 
viewer - friends only, or public.  

Should 28 ConfiguringSocialData
Sharing 

41 The system should be able to act as an OpenID 
consumer to provide user authentication via 
OpenID as an alternative to username and 
password.  

Should 29 OpenIDLogin 

42 The system should cache the login information 
of the user when the “Remember me on this 
computer” is checked.  

Should 30 RemainLoggedIn 

43 The system must allow user to edit her profile, 
including password which need to be entered 
twice separately. 

Must 31 ManageUserProfile 

44 The system must  provide a version of the 
DEHEMS dashboard that may be used on 
mobile devices such as internet enabled 
phones/PDAs.  

Must 32 
 
33 

ExploringEnergyUsage 
 
RemoteAccessTo 
UsageData 

45 The system should allow users to view long 
term history of energy usage that includes week 
by week historical traces with averaged hourly 
energy usage data points. 
  

Should 34 LongTermAnalysis 

46 Users should be able to zoom into the weekly 
historical traces to view breakdown of energy 
used by the individual appliances, as well as the 
total household energy consumption for that 
hour.    

Should 34 LongTermAnalysis 

47 Users should be able to view and compare with 
ease on a single screen multiple weekly 
historical traces.    

Should 34 LongTermAnalysis 

48 The system could treat time-based breakpoint 
events on the energy consumption timeline. 
Users should be able to view energy 
consumption timelines for the periods before 
and after the event, simultaneously.  

Could 35 ComparingBeforeAnd 
AfterProfiles 



4.1.2 Non-functional Requirements 

Parts of the non-functional requirements are inherited from the initial set of non-functional requirements 

which are reported in Deliverable D2.3 User Requirement Report for Cycle 1. New requirement are added 

to these initial set, all of which are based upon the overall DEHEMS project objectives and progressive 

discussions and meetings within and between the User and the Technical Committees. The rest of the 

requirements are extracted from Use Cases described in Deliverable D2.7 which is the result of analyzing 

the deployment and the responses of the living labs in Cycle 1, as described also in Deliverable D7.5. 

The specific requirements as given in Table 4 are grouped under several areas of concern; architectural 

principles, usability, information security, sustainability, scalability, interoperability, price, performance and 

open-source requirement of the system.  As with the functional requirements, the non-functional 

requirements are tagged with a rating for its criticality; must, should and could. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 4. Non-functional Requirements 
 
 
 
Ref Non-functional Requirement 

 
 

Criticality  

 
Source: 

DEHEMS goal/Use Case(U*) 

1.0 Architectural Principles 

1.1 Establish a core system architecture that is agnostic 
about individual components e.g. electricity display 
devices, data processing devices etc 

Must DEHEMS 

1.2 
 

Establish a core system architecture, or iterations, that 
are relevant to the different types of cycle 1 location e.g. 
low rise housing, housing blocks etc. 

Must DEHEMS 

1.3 Establish a core system architecture that specifies the 
requirements outside of project scope, for operation e.g. 
speed of broadband, type of meter etc. 

Must DEHEMS 

2.0 Usability 

2.1 The system must conform to the Disability Discrimination 
Act e.g. by having the ability to change to the required 
resolution for partially sighted 

Must DEHEMS 

2.2 The system should conform to best practice 'look and 
feel' 

Should DEHEMS 

2.3 The system should provide a consistent presentation 
style 

Should DEHEMS 

2.4 System functionality online help should be available Should  DEHEMS 

2.5 System functionality online help should be contextual Should DEHEMS 

2.6 System could offer usage tips for users via, for example, 
mouseovers. 

Could DEHEMS 

2.7 All online assistance should continue to be available as 
long as the solution is in use as there will be a continued 
need to help new users 

Should DEHEMS 

2.8 Tech team to provide training on the full functionality of 
the dashboard 

Must DEHEMS 

2.9 Access to a training environment or Computer Based 
Training (CBT) package must be provided 

Must U15. ProvideHouseholdUserTraining 
 

2.10 The User Interface must update automatically (e.g. 
without requiring user initiated refresh) 

Must DEHEMS 

2.11 The User Interface should make update changes to 
graphical representations that are are smooth and 
animated 

Should U11.  ExamineOverallHouseholdUsage 
 
U22.  OccupantChecksIndividual 
          Consumption 

2.12 The User Interface must be compatible with all major 
browsers e.g. Internet Explorer; Firefox; Safari; Opera; 
Chrome, and must conform to the XHTML transitional 
standard (or a later version) 

Must DEHEMS 

2.13 Provide a User Interface that is accessible on internet 
enabled mobile phones 

Should U32. ExploringEnergyUsage 
 
U33. RemoteAccessToUsageData 
 2.14 Provide a User Interface design iteration that is 

appropriate for viewing on mobile phones 
Should 

3.0 Information Security 



 

 

3.1 The solution, its deployment and its operation must 
preserve end-user privacy to the extent required by 
relevant EU and National laws, including the UK Data 
Protection Act. 

Must DEHEMS 
 
 

4.0 Sustainability 

4.1 The CPE must not consume more than 10W Must DEHEMS 

5.0 Scalability 

5.1 System must be scalable enough to support at minimum, 
the number of homes in the living labs, and able to 
handle future participants.  

Must DEHEMS 

6.0 Interoperability 

6.1 The system should support the participations of different 
end-user devices and development platforms, such as 
(for) mobile phones, PDAs,  television, etc. 

Should U32.  ExploringEnergyUsage 
 
U33.  RemoteAccessToUsageData 

6.2 The system should support interoperability across 
different social networking platforms, such as Facebook, 
Wordpress, etc for sharing the household’s energy 
consumption data. 

Should U27.  SocialDataSharing 

6.3 The system should support different communication 
protocols in the home, such as internet, wireless sensor 
networking, Bluetooth, Zigbee, Powerline etc. 

Should U32.  ExploringEnergyUsage 
 
U33.  RemoteAccessToUsageData 
 

7.0 Price 

7.1 The home installation products and services should be 
affordable, and not exceed more than £100. 

Must DEHEMS 

8.0 Performance 

8.1 The system should have high-level of availability at all 
levels, from user interface to data storage levels. 

Should DEHEMS 

8.2 The household system, including user-interfaces and 
communication protocols should be resource-aware and 
resource-efficient, to lower the cost of home installation 
products and service, and to support lightweight devices 
such as sensors and data collectors. 

Should DEHEMS 

8.3 The system should have a high-level of responsiveness 
to ensure users receive timely and effective feedbacks.  

Should DEHEMS 

9.0 Effectiveness 

9.1 The DEHEMS system must result in positive behaviour 
change. 

Must DEHEMS 

9.2 The system should provide an effective method of 
comparing households, where the definition of "similar 
household types" needs to be specified flexibility by 
using a pluggable, fuzzy matching algorithm. 

Should U23. CompareHouseholdPerformance 

10.0 Open-source 

10.1 The source-codes of system implementation must be 
accessible to developers in the open-source community. 

Must DEHEMS 



5. Next Steps  

The next steps following this document fork into several directions, which will be integrated eventually into 

a coherent system design. These directions include reviewing and developing: 

·  User interface design (WP2 and WP3)  

·  System architecture (WP2 and WP6)  

·  Technical decisions (WP4 and WP5) 

·  Ontology services (WP3) 

 

Figure 3 below provides an overview of the next steps to be taken. The activities in yellow underline the 

immediate tasks following this deliverable for Work Package 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Extract of the DEHEMS Methodology which illustrates the phases of the project following the 

Systems Requirement phase. 
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