
 

Project ICT 287534 
Start: 2011-09-01 
Duration: 36 months 
Co-funded by the European Commission within the 7th Framework 
Programme 

SEMANCO Semantic Tools for Carbon Reduction in Urban Planning 

 

Dissemination level 

PU Public x 
PP Restricted to other program participants (including the Commission Services)   
RE Restricted to a group specified by the consortium (including the Commission Services)  
CO Confidential, only for members of the consortium (including the Commission Services)  

 

  

 

 

 

 

 

 

 

Deliverable 5.4  
Prototype of the Integrated Platform  

 Revision: 8 

 Due date: 2013-08-31 (m24) 

 Submission date: 2013-10-29 

 Lead contractor: FUNITEC 

 

 
 

 

 

 

 

 

 

 

 

 



 

 

Deliverable Administration & Summary   

No & name  D5.4 Prototype of the integrated platform   

Status  Final Due M24 Date 2013-10-29 

Author(s) 
Leandro Madrazo, Álvaro Sicilia, David Ortiz, Joan Pleguezuelos (FUNITEC); 

Joan Oliveras (FORUM); Nadeem Niwaz (RAMBOLL); Martin Carpenter (UoT). 

 

Editor  Leandro Madrazo (FUNITEC)  

DoW Prototype urban design tool: Prototype of an application developed on 3dMaps to 

enable planners to make design decisions based on the comparison of design 

alternatives. The application will interact with the SEIF.  

 

Comments   

Document history  

V Date Author Description  

1 2013-07-15 Leandro Madrazo (FUNITEC)  Structure of the document.  

2 2013-08-07 Leandro Madrazo (FUNITEC)  Description of the development process.  

3 2013-10-04 Leandro Madrazo (FUNITEC) Describing the development process, 

describing the platform prototype. 

 

4 2013-10-07 Leandro Madrazo, Álvaro Sicilia, 

David Ortiz (FUNITEC) 

Completing chapters 4 and 5.  

5 2013-10-11 Leandro Madrazo, Álvaro Sicilia 

(FUNITEC); German Nemirovski 

(HAS) 

Completing description of integrated 

tools, platform structure and further 

work. 

 

6 2013-10-21 Leandro Madrazo, Álvaro Sicilia 

(FUNITEC) 

Reviewing descriptions of integrated 

tools; editing document. 

 

7 2013-10-25 Pamela Hadida (FUNITEC) Linguistic revision  

8 2013-10-28 David Lynch (NEA) Final proof-reading  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Disclaimer 

The information in this document is as provided and no guarantee or warranty is given that the information is fit 

for any particular purpose.  

This document reflects the authorôs views and the Community is not liable for the use that may be made of the 

information it contains 



SEMANCO ǒ D5.4 ï Prototype of the Integrated Platform   

2013-10-28 Public 

Table of Contents 

1 Executive Summary ............................................................................................... 3 

2 Introduction ............................................................................................................. 4 
2.1 Purpose and target group ................................................................................................. 4 
2.2 Contribution of partners .................................................................................................. 4 
2.3 Relations to other activities in the project ....................................................................... 4 

3 Development Process ............................................................................................ 5 
3.1 The need of an integrated platform .................................................................................. 5 
3.2 Development of the prototype ......................................................................................... 6 

3.2.1 Rapid prototyping .................................................................................................... 6 
3.2.2 Integration process ................................................................................................... 7 

3.2.2.1 Integration process: Stage 1 ............................................................................. 8 
3.2.2.2 Integration process: Stage 2 ........................................................................... 10 

3.2.2.3 Integration process: Stage 3 ............................................................................11 
3.2.2.4 Integration process: Stage 4 ........................................................................... 14 
3.2.2.5 Integration process: Stage 5 ........................................................................... 15 

3.3 Conclusions from the development process .................................................................. 16 

4 Platform Prototype ............................................................................................... 18 
4.1 Platform scope ............................................................................................................... 18 
4.2 Platform specifications .................................................................................................. 18 

4.3 Platform users ................................................................................................................ 19 

4.4 Platform structure .......................................................................................................... 21 
4.5 Platform visualization modes ........................................................................................ 23 

4.5.1 3D model ................................................................................................................ 23 

4.5.2 Table ....................................................................................................................... 24 
4.5.3 Diagram ................................................................................................................. 25 

4.6 Platform tools ................................................................................................................ 26 
4.6.1 Building stock energy modelling tools .................................................................. 26 
4.6.2 Tools for energy analysis ....................................................................................... 31 

4.6.3 Ontology-based services ........................................................................................ 34 

5 Platform Architecture ........................................................................................... 36 
5.1 Database structure.......................................................................................................... 36 
5.2 Implementation process ................................................................................................. 37 

5.2.1 Creating a new urban energy model ...................................................................... 37 
5.2.2 Invoking a tool ....................................................................................................... 37 
5.2.3 Visualizing data ...................................................................................................... 38 
5.2.4 Applying filters ...................................................................................................... 38 
5.2.5 Planning and projecting ......................................................................................... 38 

5.3 Technical implementation .............................................................................................. 39 

6 Further Developments.......................................................................................... 40 
6.1 Adding new functionalities ............................................................................................ 40 

6.2 Integrating new tools ..................................................................................................... 40 
6.3 Enhancing interfaces...................................................................................................... 40 
6.4 User support tools .......................................................................................................... 41 

7 Conclusions .......................................................................................................... 42 



SEMANCO ǒ D5.4 ï Prototype of the Integrated Platform   

2013-10-28 Public 

7.1 Contribution to overall picture ...................................................................................... 42 
7.2 Impact on other WPs and Tasks ..................................................................................... 42 
7.3 Contribution to demonstration ....................................................................................... 42 
7.4 Other conclusions and lessons learned .......................................................................... 42 

8 References ............................................................................................................ 43 

9 Appendices ........................................................................................................... 44 
APPENDIX A. Procedures to integrate domain experts and technological developers ...... 44 

 
 



SEMANCO ǒ D5.4 ï Prototype of the integrated platfrom 3  

2013-10-28 Public 

1 EXECUTIVE SUMMARY 

This document presents the SEMANCO integrated platform at its current level of 

implementation, at the end of the second year of the project. The content of this report 

includes the development process undertaken in the last year of work -consisting of a 

sequence of cycles of design, development and testing of the platform prototype- as well as 

the structure and functionalities of the platform at its current stage of development. 

The integrated platform is the front-end for users with different profiles to interact with the 

semantic data using tools that are associated to a model of an urban energy system. 

This platform represents a crucial stage in the project as it implies putting together the 

different strands of work that are carried out in several work packages. At the core of the 

platform lies the Semantic Energy Information Framework (SEIF) which has been developed 

in work package 4. The SEIF provides access to the multiple data sources identified and 

categorized in work package 3. Building stock energy modelling and energy analysis tools 

developed in Task 5.1 and Task 5.2 have been integrated ïto different extentï into the 

platform. This integration implies, basically: 1. linking the tools with the semantic data and 2. 

implementing interfaces which capture the work flow of users using the tools in the platform 

environment. 

The platform enables users to define urban energy systems models for a given urban area. An 

urban energy model is thought of as the assembly of semantically modelled data, tools and 

users within a particular urban area. Urban energy models are characterized by the tools 

which can be applied to the urban area object of study, the input data that the tools need and 

the output data they generate as well as by the users profiles which use the tools within a 

particular decision making realm.  

Within the platform, a variety of tools can interoperate through the exchange of data 

facilitated through the SEIF. Energy related data can be added to an urban energy model 

asynchronously over time, for example, by several users who use the tools to calculate 

baselines in an urban area. Scenario planning is carried out within a particular energy model, 

using the tools and data that characterize the model. Alternative plans can be evaluated against 

the baselines calculated for a particular model. Both, baselines and alternative plans use 

certain tools that are specific to the model. The multiuser platform fosters the participation of 

multiple users with different profiles: non-experts, domain experts, ontology engineers and 

platform developers. 

Users can navigate through the information visualized in three different modes: 3d model, 

table, and diagram. They can interact with them to find out the information needed such as 

levels of fuel poverty, buildings with high energy consumption, hot spots where the CO2 

emissions are above certain level, among others. 

The current prototype will be further developed in the third year. The ultimate objective is to 

create an open platform which can be expanded with additional data and tools for the current 

energy systems or for the newly created ones.  
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2 INTRODUCTION 

2.1 Purpose and target group 

This report presents the work carried out in Task 5.4 Prototype of the integrated platform. The 

purpose of this task has been to design and implement a platform prototype which facilitates 

access to the tools developed in Tasks 5.1 and 5.2 which interact with the semantically 

modelled data through the Semantic Energy Information Framework (SEIF). The prototype 

enables different types of user to visualize and analyze energy related data within a previously 

configured model of an urban energy system.  

2.2 Contribution of partners 

FUNITEC has been responsible for the design and conceptualization of the platform, as well 

as for its implementation. CIMNE and FORUM have collaborated in the design of the 

interfaces to integrate the energy assessment tools for the case study in Manresa. Ramboll has 

contributed to the design of the configuration of the urban energy systems model and to the 

integration of some components in the platform. NEA has carried out some testing of the 

functionalities of the platform during dissemination events and meetings and provided feed-

backs regarding its design and functionalities. UoT was responsible for the refinement, and 

appropriate adaption of the tools related to the Newcastle use case. 

2.3 Relations to other activities in the project  

The creation of the integrated platform represents a crucial step in the project development as 

it brings together different project components ïmultiple data sources, semantic data, energy 

assessment toolsï within a common operative environment. The starting point of its 

development has been the inputs received from the requirements capture process carried out 

in direct contact with stakeholders (WP6), and from those provided by the implementation of 

the use cases in the first iteration of demonstration scenarios (WP8).  

The integrated platform has become the driver of the work carried out in the second year of 

the project. The need of integrating the tools created in Task 5.1 Building stock energy 

modelling tool and Task 5.2 Energy analysis, and optimization and strategic decision tools in 

the platform brought partners to build a common understanding of the platform and to 

understand the role that the tools play within it. 

The platform described in this report will be used by end-users in the three cases studies ï

Newcastle, Manresa and Copenhagenï in the two demonstration scenarios to be implemented 

in the third year of the project (WP8). They will use the tools to feed the urban energy models 

with data, to visualize and analyze the information provided by the platform, to calculate 

baselines and to propose and evaluate alternative plans to improve existing conditions. The 

feedback provided by the demonstration scenarios carried out in the three case studies will 

contribute to refine and further develop the existing platform. 

Furthermore, the platform prototype will play an important role in the dissemination work 

(WP7) in the third year of the project. A further public presentation is scheduled to happen in 

the context of the ICT 2013 exhibition in Vilnius, November 2013.  
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3 DEVELOPMENT PROCESS 

3.1 The need of an integrated platform 

At the outset, the technological platform foreseen in the original Description of the Work of 

the SEMANCO project included the data repositories of energy related information, a 

Semantic Energy Information Framework, and a set of tools to interoperate with the semantic 

modelled data (Figure 1).  

 

 

 
Figure 1. SEMANCO technological platform as presented in the original DoW  

 

 

After the first year of work, it became clear that it was also necessary to count with a front-

end which would facilitate different userôs access to the tools and semantic data for a 

particular urban area. As it was stated in Deliverable 1.2 IPR Management Plan, ñThe purpose 

of SEMANCO is to develop an on-line integrated platform of tools and services that can be 

used by different stakeholders involved in the design and implementation of actions aimed at 

reducing carbon emissions at the urban scaleò.  

Likewise, it became necessary to differentiate among the different tools available in the 

platform. As it was described in the amended version of the DoW (version 23.4.13, pp-13-14), 

there will  be three types of tools in the platform (Figure 2): 

- Embedded: intrinsic to the platform and developed specifically for the project; 

- Interfaced: existing tools which interact with other tools and services from the platform via 

the interfaces built in the project; and 

- External: existing tools which can be fed with data obtained from the platform and whose 

outputs can be stored in it. 
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Figure 2. The three types of tools integrated in the SEMANCO platform 

 

 

These tools are used to assess and visualize energy related data, and to create plans to improve 

existing baselines. 

3.2 Development of the prototype 

The design and development of the platform prototype has been a complex process which has 

required both, a top-down and bottom-up approach. Whereas an overall vision of the platform 

structure and its functionalities were being devised, the separate components that make the 

platform ïthe SEIF, the toolsï were being developed in WP4 and WP5. The convergence of 

both approaches ïtop-down and bottom-upï required a strategy aimed to maintain the mutual 

interaction between the whole and the parts throughout the whole platform development. 

The needs of the potential end-users have been taken into account in the design, development 

and evaluation stages. A process of requirements capture was conducted through meetings 

with stakeholders which helped to define the use cases for each case study (WP6); a 

verification of the platform functionalities was conducted within the consortium as the 

platform was being developed (WP5) and their application to the use cases and activities was 

tested by specific users (WP8). Considering the end-users from the start has been important to 

create a platform which responds to their actual needs, and which eventually would help them 

to improve their decision making processes in their actual working environments. By 

proceeding in this way, we wished to avoid ending up with a tool which is primarily a proof of 

concept rather than one which can potentially have a real impact after the end of the project. 

 

3.2.1 Rapid prototyping 

In order to facilitate the sequence design-development-evaluation during the platform 

development, a process of rapid prototyping has been carried out in cycles. By means of 

mock-ups depicting the platform structure, interfaces and workflow, the development team 

from FUNITEC has been able to communicate their vision of the platform to other partners 

and have their feed-back. In turn, partners have used the mock-ups for communication 
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purposes, to have feedback from stakeholders and users in the three cases of study.  

 

Figure 3. An early structure of the platform environments 

3.2.2 Integration process 

During a later stage of the development process, once a prototype version based on mock-ups 

was considered to be consolidated, a process started with the aim of converging different 

strands of work carried out in the different work packages in the platform. A procedure was 

designed to enable partners in charge of the case studies to integrate user and stakeholders 

feed-back into the platform development.  
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Figure 4. An early structure of the platform environments 

 

The steps followed in this process are summarized in the next sections. 

3.2.2.1 Integration process: Stage 1 

The purpose of the first stage of the integration process was to align use cases and the 

platform development by identifying the data and data sources which needed to be 

semantically modelled and providing specifications for the tools which would interoperate 

with that data. To derive this information, a template was facilitated to partners (Table 1). For 

each activity to be carried out in a certain use case, the data input and output, the tools 

required and the task in charge of developing the tool were specified. The contents provided 

by partners as though this table is presented in appendix A. 

At this stage of the integration process, the required tools were classified as: 

- Data Generation Tools, which create new data and store it in the SEIF framework. 

- Selection Tools, which support the user during the navigation in a 3Dmodel, helping to 

define an area and its scale.  

- Task Management Tools, which facilitate the selection from a list of pre-defined tasks 

(calculation, estimation, prediction) of the one which best suits the selected area. For example, 

selecting alternative sub-tasks or the level of data aggregation.  

- Calculation and Simulation Tools, which carry out calculations based on their built-in 

engines using the data obtained from the platform (e.g. URSOS, LEAP). 

- Approximation/Extrapolation Tools, which exploit data mining technologies to 

estimate/approximate parameters of various objects related to a certain urban scale level.  
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- Prediction Tools, which use input data provided by the previous tools to predict the 

development of given parameters for urban objects on the given urban scale level (e.g. 

development of CO2 emission)  

- Data Visualization Tools, to visualize the results of data mining or to illustrate large data sets 

graphically, for their analysis by the end user using different graphic techniques (e.g. charts, 

scatter plot matrix or parallel coordinate matrix) 

 

Table 1. Template to align use cases and tools 

USE CASE 10: To calculate the energy consumption, carbon emissions costs and /or socioeconomic 

benefits of an urban plan for a new or existing development 

Activity  Data input Data output Tool required*  Related Task** 

A1. Creation of 

alternatives 

3D models, type 

of building, 

building 

parametersé 

A 3d model 

enriched with 

energy 

information 

Data Generation T5.4 

A2. Integration of 

socio-economic data 

and occupation 

parameters 

  Data Generation T5.4 

é     

A5. Calculation of 

energy performance 

  Calculation Tool T5.1 

é     

  

Along with the table, a mock-up was created to represent the workflow of users describing 

their needs and the tools required to analyze the data (Figure 5). 

 

  

Figure 5. Mock-up of the first integration cycle 

 

Following the analysis of the inputs provided by the different partners, the next release of the 

prototype was created (Figure 6). This, in turn, gave rise to new questions to be answered in 

the next integration stage  
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Figure 6. Evolution from the previous to the platform implementation 

 

3.2.2.2 Integration process: Stage 2  

The goal of the second stage of the integration process was to bring together the domain 

experts with the developers of the integrated platform and component tools. Accordingly, 

partners were expected to meet with stakeholders in working sessions to have their 

requirements for the platform, using as communication tools mock-ups and interviews. This 

work is closely related with Task 6.1 Defining the problem domain and scope of the tools 

within the case study scenarios. On the other hand, partners responsible for the 

implementation of the tools in the three case studies provided more precise specifications of 

the interfaces (Figures 7-9).  

 

 

Figure 7. Feed-back provided by Ramboll to FUNITEC 
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Manresa, Spain

<User name>
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ID Surface Stories Status CO2 
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Energy

Certification

Actions
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2 3333 m2 3 New 4324234 B

3 1223 m2 4 New 234234 B+

4 2123 m2 4 Demolished 234 C

5 4123 m2 5 New 342343 C+

6 1223 m2 3 New 124 B

7 4232 m2 5 Demolisehd 54232 C

Visualization

Indicators Buildings View SettingsSelected building SaveSelected building

Energy simulation tools

Selection tools

Add selected

Run SAP Run URSOS
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Select buildings /
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Store / save
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Building characteristics

Address
Year of 
construction Use No of storeys

Building_Gro
ss_Floor_Ar
ea

Ground_Fl
oor_Area

Conservation_st
ate Conditioned_Space

Uncondition
ed_Space

1 2013Apartment_block 6 1200 200New_building 1000 200
2 2013Apartment_block 4 1380 345New_building 200 1180
3 2013Apartment_block 4 9200 2300New_building 9200 0
4 2013Apartment_block 4 10800 2700New_building 10800 0
5 2014computer_centre 4 2600 650New_building 2000 600
6 2014computer_centre 5 2325 465New_building 2300 25
7 2014computer_centre 3 1701 567New_building 1650 51
8 2014Apartment_block 3 1950 650New_building 1850 100
9 2014Apartment_block 3 1950 650New_building 1850 100

10 2015Apartment_block 3 1500 500New_building 1400 100
11 2015Apartment_block 3 1500 500New_building 1400 100
12 2015Apartment_block 6 4500 750New_building 4300 200
13 2015computer_centre 6 3300 550New_building 2500 800
14 2016computer_centre 6 3300 550New_building 2500 800
15 2016Apartment_block 2 500 250New_building 450 50
16 2017Apartment_block 2 500 250New_building 450 50
17 2017Apartment_block 6 2700 450New_building 2600 100
18 2018Apartment_block 6 2700 450New_building 2600 100
19 2018Apartment_block 6 2700 450New_building 2600 100
20 2018Apartment_block 6 2700 450New_building 2600 100
21 2019Apartment_block 6 3000 500New_building 2800 200
22 2019Apartment_block 6 3000 500New_building 2800 200
23 2019Apartment_block 5 2500 500New_building 2400 100
24 2019computer_centre 5 5000 1000New_building 4500 500
25 2019computer_centre 5 5000 1000New_building 4500 500
26 2020computer_centre 5 5000 1000New_building 4500 500
27 2020Apartment_block 3 4500 1500New_building 4300 200
28 2020Apartment_block 3 4500 1500New_building 4300 200
29 2020Apartment_block 4 2800 700New_building 2600 200
30 2021Apartment_block 3 4500 1500New_building 4300 200
31 2021Apartment_block 3 4500 1500New_building 4300 200
32 2021Apartment_block 6 3000 500New_building 2800 200
33 2021Apartment_block 6 3000 500New_building 2800 200
34 2022Apartment_block 6 3000 500New_building 2800 200
35 2022Apartment_block 4 3000 750New_building 2800 200
36 2022Apartment_block 4 3000 750New_building 2800 200
37 2022computer_centre 3 6000 2000New_building 5500 500
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Figure 8. Feed-back provided by Ramboll to FUNITEC 

 

 

Figure 9. Feed-back provided by Ramboll to FUNITEC 

3.2.2.3 Integration process: Stage 3 

One of the goals of the third stage of the integration process was to assure the alignment of 

the platform and tools development with the work in other work packages, particularly with 

WP6 and WP8 (Figure 10). The feedback collected from stakeholders meetings and 

demonstration scenarios in the previous stage was confronted with the current state of the 

technological development. 
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Age class 2010-2015

Building use: Residential

Conservation state: New building

Specific energy demand for typology :

Specific energy demand (MWh/m2)

Building heating:

Building cooling:

275

132

Building electricity:

Building hot water:

27

1322

Save CancelCalculate

Edit

Heat demand, kWh/m2 GFA/year

Age class
a b c d

2010 2016 2021 2030

2015 2020 2030 <

29,9 12,4 8,4 8,4

29,9 12,4 8,4 8,4

32,2 12,9 5,9 5,9

32,2 12,9 5,9 5,9

User will make use of already defined typologies 
or create new ones. For the North Harbor case 
study this has been done in the Excel-tool (see 
example to the right)

Create new

© SEMANCO PLATFORM, SEMANCO-PROJECT. If you need more information, please contact: http://semanco-project.eu/contact.htm

Lorem Ipsum is simply dummy text of the printing and typesetting industry. Lorem Ipsum has been the industry's standard dummy text
ever since the 1500s,when an unknown printer took a galley of type and scrambled it to make a type specimen book.Lorem Ipsum.

PLATFORM Data AboutServices Contact

Manresa, Spain

<User name>

Selected buildings

ID Surface Stories Status CO2 

emissions

Energy

Certification

Actions

1 3423 m2 5 New 3234 A

2 3333 m2 3 New 4324234 B

3 1223 m2 4 New 234234 B+

4 2123 m2 4 Demolished 234 C

5 4123 m2 5 New 342343 C+

6 1223 m2 3 New 124 B

7 4232 m2 5 Demolisehd 54232 C

Visualization

Indicators Buildings View SettingsSelected building SaveSelected building

Energy simulation tools

Selection tools

Add selected

Run SAP Run URSOS

Intervention > Baseline

Select buildings Edit building parameters Run energy simulation Store resultsActivities:

Buildings Indicators

Run óRamboll toolô

ñRamboll ò tool : Edit parameters of building <ID>

Yearof construction: 2013

Building use: Residential

Number of  complete storey's: 2

Ground f loor area (m2):

Conservation state: New building

750

Conditioned space (m2): 1000

Unconditioned space (m2): 235

Building characteristics

Net energy demand (MWh/year)

Building heating:

Building cooling:

275

132

Building electricity:

Building hot water:

27

1322

Energy supply

Save CancelCalculate

Thesefieldsare retrievedfrom the 3D 
model

Abovedata iswhat we askedAgency 9 for. 

άNumberof storeysέ  will be output based
ona default valuefor storeyheight. 

άBuildinggrossfloor areaέ will be calculated
: groundfloor areax numberof storeys
Unconditonedspacewill be calculated: 

grossfloor areaςconditonedspace

Whenthe userwritesa suggestbox appearswith
the buildinguses gatherfrom the ontology
άBuildingǳǎŜέ ŀƴŘ άConservationstateέ couldbe 
drop-down boxes as well?

This value is calculated by the embedded tool. 
Calculation based on specific energy demand 
which should be defined by the user when 
defining the typologies. Default values for the 
North Harbourcase are provided in the Excel-tool. 
Possibility of editting numbers in Excel tool 
should be possible (see previuosslide).
The Brown line indicates the average of the 
άǎŀƳŜέ ōǳƛƭŘƛƴƎǎ ƛƴ ǘƘŜ ŀǊŜŀΦ
I think we should leave out the brown line to keep 
it simpel

LEGEND: 
- Blue boxes: inputs for the user
- Grey boxes: inputs filledautomatically

BuildingID Lenght_m Width_m Height_m GroundFloorArea_m2 Volume_m3 UTM_X UTM_Y
123456 15 50 10 750 7500 726500 6181000

Building gross f loor area (m2): 1235

Energy supply technology (heating):

Energy supply level:

3 levelof energysupply: 
Building level energy supply
Local district energy supply
Central district energy supply
Each level gives technology 
options (see Excel-tool)

Building level

Ground source HP

Energy supply technology (electricity): PV

Energy supply technology (cooling): N/A
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Figure 10. Integration of platform development with other WP6 and WP8. 

At this stage of the integration process, the layout and structure of the platform underwent a 

thorough revision. More space was given to the graphic window by removing one of the two 

information columns in the previous layout. The information contained in those columns was 

placed at the bottom of the graphic window (Figure 11). In this way, it became easier to 

interact with the 3d model, applying the filters and selecting the indicators whereas there was 

more space dedicated to visualization. 

 

1. Forthe interface at 
the bottom, define the
context(policies, 
objectives, directives, 
actorsΣΧύ ŀǎ identified in 
D6.1?

2. Forthe interface at 
the bottom, identify the
use cases/activities, 
tools involvedin 
accordancewith D8.2.

3. Forthis interface, 
describe purpose, users, 
inputs/outputs.

INTEGRATION WITH OTHER WPs
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Figure 11. New design of the layout providing more space for the graphic window  

 

Together with the 3d model, two more visualization modes were added which complement it 

while facilitating alternative ways to reach information: a table (Figure 12) and a diagram 

(Figure 13).  

 

 

Figure 12. Accessing information in a table.  
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Energy
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Building5 562 Comercial 1923 234234 12 2512125

Building6 2312 Residential 2012 234234 78 234234
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Figure 13. Accessing information in a diagram.  

3.2.2.4 Integration process: Stage 4 

By the fourth step of the integration process, it was possible to harmonize the development of 

the tools produced by separate tasks of WP5 with the development of the integrated platform 

(Figure 14). The functionalities of the tools within the platform were defined.  

 

 

Figure 14. Coordinated development of tools and platform 

Home Case Studies Analyses Data Services About

Legend

Source:

Estimated

Indicator:

SAP rate

Units: 
-m2 year
-year

Scale: 
-District
-Building

Filters

54000 

CO2 Emissions(tCO2 year)

213F

SAP Rate(u.)

G

Tenure

Privateowner
1234567

Energydemand(kj. year)

234210 

Indexof multiple deprivation(u)

3

Apply filters

Reset filters

Numberof buildings:  15322  /  50200 

Total surfacebuilt :  9023 / 34342 m2

Urbanindicators

Ageaverageof buildingstock:  77 / 42 years

Indexof multiple deprivation:  4 / 15

Incomescore:  53 / 52

District indicators

Fuel poverty: 90 / 20 %

CO2 Emissions(tCO2 year):  234 / 3243.

EnergyConsumption:  34342 / 23423

Performance indicators

Energydemand: 2343 / 234

SAP rate:  24 / 54

ΧΦ

ΧΦΦ

3D Map

ProjectionFilters

Relationship
LinkExport

Newcastle United Kingdom Table

> 1925

1926-1930

1931-1940

1941-1960

1961-1980

1981-2007

Aggregation: Yearof construction Color: CO2 emissionsSizeof the bubles: Surfacebuilt

Horizontal axis: SAP rate Vertical axis: Co2 emissions

3. WHAT ARE WE 
SHOWING IN THE 
SCREEN: relantioships
betweenselected
indicators

2. HOW WE ARRIVE 
TO THIS SCREEN: 
selecting
Relationships

BASELINE EXPLORATION

SEIF

URSOS

SAP

LEAP

Enrichedmodelwith energy
data: getdata from SEIF and 
from 3d model D5.1

D5.2

URBAN ENERGY
SYSTEM

Plan 3

Project 2

SAP

D5.3

Project 1

Plan 2Plan 1

PLANS

MCDM 
analysis

SAP

D5.5

Baseline

Project 2

Project 1

Project 2

Project 1



SEMANCO ǒ D5.4 ï Prototype of the integrated platfrom 15  

2013-10-28 Public 

 

3.2.2.5 Integration process: Stage 5 

At a later stage, the platform has been conceptualized as an environment which provides users 

with the possibility to create multiple models of an urban energy system.1 Each model is 

created with the data and tools available through the platform. Within a particular model, 

expert users can create plan and evaluate alternatives. The concept of urban energy model 

helps to encapsulate tools, data and users in a coherent framework (Figure 15).  

 

Figure 15. Urban energy models and systems 

 

Within a particular energy model, domain experts can represent the existing conditions of an 

urban system (descriptive model), analyse its future evolution (predictive model), explore 

different scenarios for future development (exploratory model) and propose plans and 

evaluate measures to improve the performance of the system (planning model)2 using 

                                                 
1 Urban energy systems have been defined as ñThe combined process of acquiring and using energy to satisfy the 
demands of a given urban areaò (Keirstead & Shah, 2013b) whereas an energy system model would be ña formal 

system that represents the combined processes of acquiring and using energy to satisfy the energy service 

demands of a given urban areaò (Keirstead et al., 2012). A model of an urban energy system would fulfil two 

main purposes: to understand the current state of the system and to help to take decisions to influence its future 

evolution (Shah, 2013). An urban energy model is expected to provide answers to questions formulated by actors 

involved in the improvement of the urban energy systemôs efficiency as, for example, how much energy an urban 

area is consuming and what for, how consumption could be reduced, what are the connections between urban 

density and energy demand.  
 
2
 These four types of models are identified in Echenique (1972). 
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multicriteria decision analyses tools3. 

For each energy model, the platform provides a stack of data layers which interact with the 

available set of tools. Data layers and tools are closely related. Additional data layers can be 

created as new tools are available or existing tools enhanced. Through the SEIF, the different 

data layers become interlinked. This way, it is possible to provide tools with the input data 

assembled from different data layers. This exchange of data through the SEIF facilitates the 

interoperability in three different ways: between data, between data and tools and between 

tools (Figure 16). 

 

Figure 16. Interoperability between data and tools through the platform 

 

3.3 Conclusions from the development process 

The process of development of the integrated platform has been carried out simultaneously in 

two directions: top-down and bottom-up. We started with a rough draft of the platform which 

has progressively evolved while at the same time the requirements for the tools were being 

defined and the tools implemented. This process has required a reciprocal approach from both 

directions ïtop and bottomï which has been carried out step-by-step through the successive 

stages described above. Along with this process, the level of complexity of the platform ïwith 

regard to its structure, functionalities, interface designï has increased while the initial 

prototype has become steadily upgraded.  

In parallel to the purely technological development, there has been another process whose 

purpose has been to capture the stakeholders and user requirements which helped to define the 

functionalities and purpose of the platform. Again, as in the technological development, we 

are confronted with the ñchicken-and-eggò problem: stakeholders and users could not provide 

feed-back unless they have a certain idea ïan imageï of the benefits that a platform which 

                                                 
3
 Yamaguchi and Shimoda (2010) provide an example of the application of a set of tools to analyse alternatives to improve 

energy performance in a district within a given energy model. 
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facili tates access to multiple sources of data and tools to visualize this data and analyze it, 

could provide to them. To break the circle, mock-ups of the platform were presented to users 

and stakeholders in order to have them involved in the process of defining the platform 

requirements.  

 
























































