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1 EXECUTIVE SUMMARY

This document presentsthe SEMANCO integrated platformat its current level of
implementation at the end of the second year of the gebjThe content of thigeport
includes the development processdertaken in the last year of workonsisting of a
sequence of cycles of design, development and testing @latferm prototype as well as
the structure and functionalities of the pdauh atits current stage of development.

The integrated platform is the freahd for users with different profiles to interact with the
semantic data using todlsat areassociated to a model of an urban energy system

This platformrepresents a cruciatagein the project as it implies putting together the
different strands of worlthat arecarried out in several work packagég.the core of the
platformlies theSemantic Energy Information Framewd&EIF) which has been developed
in work package 4. fie SEIF provides access to thriltiple data sources identifiednd
categorized invork packages3. Building stock energy modellingnd energy analysis tools
developed inTask 5.1 and Task B.have beenintegratedito different extent into the
platform This integrationmplies basically: 1. linkng the tools with the semantic data &hd
implemening interfaces which capture the work fla users using the tools in the platform
environment

The platform enables users to define urban energy systems rfmdelgiven urban arean

urban energy model ihought ofas 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 applietb the urban area object sfudy,the input data that the tools need and

the output dat 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 exchangetaf da
facilitated through the SEIFEnergy related data can be addedan urban energynodel
asynchronouslyover time, for example,by severaluserswho use the tools to calculate
baselinesn an urban areg&cenario planning is carried out withirparticulr energy model,
using the tools and data thetaracterizeéhe model Alternative plans can be evaluated against
the baselines calculated for a particular model. Both, baselinesl@anrdativeplans use
certaintools that are specific to the mod&he nultiuser platform fosters thgarticipation of
multiple userswith different profikes: norexperts, domain experts, ontology engineers and
platform developers.

Users can navigate through the information visualized in tdifderent modes: 3d model,
table,and diagram. They can interact with thémnfind out the information needed such as
levels of fuel poverty, buildings wh high energy consumption, hot spots where the, CO
emissions are above certain level, among others.

The currentprototype will be fuher developdin the third yearThe ultimateobjectiveis to
createan open platform which can be expanded \adhlitional data and tools for the current
energy systems or fdine newly created ones.

2013-10-28 Public
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2 INTRODUCTION

2.1 Purpose and target group

This report presntsthe work carried out in Task SRrototype of the integrated platformhe
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 saigantic
modelled data through the Semantic Energy Information Frame(@&k). The prototype
enables different types of user to visuakrel analyzenergy related data within a previously
configured model of an urban energy system.

2.2 Contribution of partners

FUNITEC has beenesponsibldor the design and conceptualization of the platform, as well
as for its implementationCIMNE and FORUM have collaborated in the design of the
interfacedo integrate the energy assessment tools for the case study in M&aedenll has
contributed to the design of the configuration of the urban energy systems anddel the
integration of some components in the platfofdEA has carried out some testing of the
functionalities of the platfornduring dissemination events cameetingsand provided feed
backs regarding its desigimd functionalitiesUoT wasresponsible for the refinement, and
appropriateadaption of the tools rekedto the Newcastle use case.

2.3 Relations to other activities in the project

The creation of thentegrated platformmepresents crucialstepin the project developmeiats

it brings together different project componentsultiple data sources, semantic data, energy
assessment todlswithin a common operativeenvironment The starting point of its
dewelopment has beethe inputs receivifrom the requirements capture process carried out
in direct contact with stakeholders (WP6), and fribimseprovided by the implementation of
the use cases the first iteration olemonstratiorscenarios (WP8).

The integrated platform has become the driver of the work carried out in the second year of
the project. The needf integraing the tools created in Task 5Building stock energy
modelling toolandTask5.2 Energy analysis, and optimization and strategicisiea toolsin

the platform brought partnersto build a common understanding dfetplatform andto
understandhe role that the tools play within it.

The platform described in this report will be used by-esers in the three cases studies
Newcastle, Maresa and Copenhageim 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, talatalc
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, theplatform prototype will play an important role in the dissemination work
(WP7) in the third year of the project.fé&rther public presentation is scheduled to happen in
the context of the ICT 2013 exhil@t in Vilnius, November 2013.

2013-10-28 Public
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3 DEVELOPMENT PROCESS

3.1 The need of an integrated platform

At the outset, théechnological platform foreseen in the original Description of the Work of
the SEMANCO projectincluded thedata repositories of energy related informatian
Semantic Energy Informatioframework, and a set of tools to interoperate with the semantic
modelleddata (Figure 1).

ACCESS TO
SEMANTICALLY
MODELLED =)

| ENERGY DATA S,

Ontology Repository]

—
OUTCOMES FROM
TOOLS IMPROVE

Environmental

ENERGY PROFILES] i

ASSOCIATED TO
BUILDINGS TYPES B Economicdata

CALCULATEDBY ) (G \\ (

Energydata

) @@? O " Open Linked Data

ACROSS DIFFEREN Building

GEOGRAPHIC repositories Q
TOOLS/(su;Iizat;)n — ) SemanticEnergy Distributed repositories
; R Information Framework of energy related
analysisoptimization) (SEIF) information

Figure 1. SEMANCQ@echnological platformas presented in the original DoW

After the first year of work,tibecame clear that it wadsonecessaryo countwith a front

end which would facilitatedifferent use@® accessto the tools andsemanticdata for a

particular urban areds it was stated in Deliverable 1RR ManagementPlan A The pur po
of SEMANCO is to develop an dime integrated platform of td® 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 scal e

Likewise, it became necessary to differentiate among the different tb@gdable in he
platform As it wasdescribed in the amended version of the DoW (version 23.4.153-fig),
therewill be three types of tools in the platform (Figure 2):

- Embedded intrinsic to the platform and devgded specificallyfor the project

- Interfaced: existing toolswhichinteract with othetoolsand services from the platform via
the interfaces built in the projeand

- External: existing toolswhich can be fed witdataobtainedfrom theplatformand whose
outputs can be stored in it

2013-10-28 Public
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Figure 2. The three types of tools integrated in the SEMANCO platform

These toolareused toassess and visualize energy related data, and to create plans to improve
existing baselines.

3.2 Development of the prototype

Thedesign andlevelopment of the platforiprototypehas been a complex process which has
required botha op-down and bottorup approachWhereas an overall vision of the platform
structure andts functionalities vere being devisedthe separate components that make the
platformithe SEIF, thedols were being developed WP4 and WP5The convergence of
both approachestop-down and bottorupi requireda strategy aimed tonaintain themutual
interactionbetween the whole and the parts thraughhe whole platform development.

The need of thepotential enelisershave been taken into account in thesign, development
and evaluation stage8 process ofrequiremerg capturewas conductedthrough meetings
with stakeholderswvhich helped to define the usmases for each case study (WP8);
verification of the platform functionalitieswas conductedwithin the consortiumas the
platform was being developed (WP5) ahdir application to the use cases and activiias
testedby specific user§WP8). Consideringhe endusersfrom the starhas beemmportant to
create a platform which responds to their actual needsyhaicth eventually wuld helpthem
to improve their decision making processestheir actual working environments.By
proceedingn this way, we wshedto avoidendingup witha tool whch isprimarily a proof of
conceptrather tharone whichcan potentiallynave a real impact after the end of the project.

3.2.1 Rapid prototyping

In order to facilitate thesequencedesigndevelopmenevaluation during the platform
developmenta process of naid prototypinghas beercarried out in cyclesBy means of
mock-ups depicting the platform structure, interfaces and workfldve develomentteam

from FUNITEC has been able to communicate their vision of the platform to other partners
and have their feal-back In turn, partnershave used the mockips for communication

2013-10-28 Public
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purposesto havefeedback from stakeholders and users in the three cases of study.

S Bm@ E

SEIF |

expert ? This is

D5.1 SAP

URSOS

Ra mb o todl 6 ¢

0000000s

— -Simulations
[ 100 -Calculations
. 200-300 tICO2lyear

30040 1CO2hear

D5.2Energy
analysis

BASELINE

INTERVENTIONS

D5.4 Urban design tool

D5.3 Energy simulation/optimization

Figure 3. An early structuref the platform environments

3.2.2 Integration process

During alater stage fothe development process, once a prototype version based orupsock
was considered to be consolidated processtarted with the aim of convergindjfferent
strands of work carried out in the different work packagethe platform A procedure was
desgned to endle partners in charge of the case studiemtiegrate useand stakeholders
feedbackinto the platform development.
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This frame determines the
services/tools provided by the .O ............ _... nemsmsssmsmsmsssRssssssEsEennnE
platfrom :

This frame determines
S EEEEEEEENEEEEEEERN mnm theprOCeSStoaCCGSSth

tool within the platfrom

Toollevel

Data is provided via SEIF; problems
il | 20 dressed by tools are formulated by

means of templates

Act(n) Act(n)

Figure 4. An early structure of the platform environments

The steps followed in this process are summarized in thesaetions.

3.2.2.1Integration process: Stagel

The purposeof the first stage of the integration procesas to align use casesnd the
platform developmentby identifying the data and data sources which meketb be
semantically modelled anproviding specificatons for the tools whiclwould interoperate
with thatdata. Toderive this informationa template was facilitated to partndi@ble 1) For
eachactivity to be carried out ira certainuse casethe data input and output, the teol
required and the task charge of developing the toalere specifiedThe contents provided
by partners as thoughis table igpresented imppendixA.

At this stage of the integration procethe required tools were classifiad:
- Data Generation Tools, which create reata and store it in the SEIF framework.

- Selection Tools, which support the user during the navigation in a 3Dnfaping to
defineanarea andits scale.

- Task Management Tools, which facilitatiee selecton from a list of predefined tasks
(calaulation, estimationpredictior) of the onewhich bestsuitsthe selected area. For example,
selecting alternative sufasks or the level of data aggregation.

- Calculation and Simulation Tools, which carry out calculations based on thexinbuilt
engineausing the data obtained from the platform (e.g. URSOS, LEAP).

- Approximaion/Extrapolation Tools, which exploit data mining technologies to
estimate/approximate parameters of various objects related to a certain urban scale level.

2013-10-28 Public
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- Prediction Tools, with useinput data provided by the previous tools to predict the
development of given parameters for urban objectsthe given urban scale levesd.g.
development of C&emission)

- Data VisualizationTools, to visualize the results of data mining oilltsstrate large data sets
graphically for their analysis by the end user using differgratphictechniques (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 enegy 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**

Al. Creation of 3D models, type | A3d model Data Generation | T5.4

alternatives of building, enriched with
building energy
pam me t e r s| information

A2. Integration of Data Generation | T5.4

sociceconomic data

and occupation

parameters

e

A5. Calculation of Calculation Tool | T5.1

energy performance

e

Along with the table, a mockip was created to represent the workflow of users describing
their needs anthetoolsrequired taanalyzethe data (Figur®).

2. Integration of GIS data, buiding N 3. Evaluationof performance
characteristics andrelated data.

4. Calculation of energy
savings and CQ, emissions.

ppppp

(byregion, by ype).

The I related to the Use Case definefi
Each boxis alink to the nextside.

Figure 5 Mockup of the first integration cycle

Following the analysis of the inputs provided by th#edent partners, the nextleaseof the
prototype was create@Figure 6).This, in turn gave rise to new questions to be answeaned
the next integration stage

2013-10-28 Public



SEMANCO ¢ D5.41 Prototype of the integrated platfrom

T M

10

- s
o tears B o
What data you want e
tosee in this panel? [depen
Seving o3 i Covg o7 s

What data you
wantto see in this
panel?

;

Figure 6 Evolutionfromthe previougo the platform implementation

3.2.2.2Integration process: Stage 2

The goal of the second stage of the integration process was to togegherthe domain
experts with the developers of the integrated platform and component tools. Aclprding
partners were expected to meet with stakeholders in workingiosssto have their
requirements for the platform, using as communication tools fapskand interviews. This
work is closelyrelatedwith Task 6.1Defining the problem domain and scope of the tools
within the case study scenario®©n the other hand, padrs responsible for the

implementation of the tools in the three case studies
the interfaces (Figures9).

SE

Manresa, Spain

provided more precise specifications of

Lorem Ipsum is simply dummy text of the printing and typesetiing industry. Lorem Ipsum has been the industry's standard dummy text

eversince the 1500s, when an unknown printer took a galley of type and scrambled itto make a type specimen book. Lorem Ipsum.

<User name> Visualization ion >

i .[SEIECt buidings 7
Activities:| -

x/)—b‘ Edit building ‘/’_’l

Store [save
results

HGEHP\N& report

1 think this should simply show the building
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2 e
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a 201ZApartment_block 4 1080C 270(New_building 1080C =
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11 201¢Apartment_block Kl 150C 50(New_building 140
12 201%Apartment_block € a50C 75CNew_building 430C
13 201Ecomputer_centre € 330C  55(New_building 2500 Energy simulation tools
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Figure 7. Feedback provided byramboll to FUNITEC
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fiRamboll otool : Edit building typlogies

Ageclass 2010- A
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New building \v4
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]
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]
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example to the right)
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Figure 8 Feedback provided by Ramboll to FUNEC
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Figure 9. Feedback provided by Ramboll to FUNITEC

3.2.2.3Integration process: Stage 3

One of the goalsof the third stage of the integration processs toassure the alignment of
the platform and tools development with the work in other work packages;ularly with
WP6 and WP8 (Figurel0). The feedback collectedrom stakeholders meetings and
demonstration scenarios the previous stageas confrontedwith the current state of the
technological development.

2013-10-28 Public



SEMANCO ¢ D5.41 Prototype of the integrated platfrom 12
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Figure 10. Integration of pléform development with other WP6 and WP8.

At this stage of théntegrationprocessthe layoutand structuref the platformunderwent a
thorough revisionMore spacavas given to the graphic windolmy removing one of the two
information columnsn the previouslayout The information contained ithosecolumns was
placed at the bottom of the graphic window (Figadg. In this way it became easier to
interact with the 3d model, applying the filters and selecting the indicators whereas there was
more space dedated to visualization.
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Figure 11. Newdesign of the layout providing more space forghephic window

Together with the 3d model, two more visualizatinadeswere added whickomplement it
while facilitating alternativeways to reach informatiora table (Figurel2) anda diagram
(Figurel3).
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Figure 12. Accessing information ia table.
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Figure 13. Accessing information ia diagram.

3.2.2.4Integration process: Staget

By the fourth step of the integration process, it was possible to harntbeigevelopment of
the toolsproduced by separate tasks of Wilith the development of the integrated platform
(Figure 14) The functionalities of the toolsithin the platform were defined

URBAN ENERGY
SYSTEM

Enrichednodelwith energy L

B data:getdatafrom SEIF and SAP

LEAP

PLANS Projectl

Project 2

MCDM
analysis

SAP

Figure 14. Coordinated development of tools and platform
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3.2.2.5Integration process: Stage 5

At alater stagethe platformhas been conceptualized as an environment wirimvides users
with the possibility to createnultiple models of an urban energy systéfdach model is
created with the data and tools availaliieotigh the platform. Within a particular model,
expert users can create plan andlea alternatives. The concepit urban energy model
helps to encapsulate tools, data and users in a coherent franfEigarie 15).

‘ EnergWIodeIViewXL............E

- Data:Consumption
: -Tools:Simulation(Ursog

i -Users Energyconsultants
Expert§2 A.‘
knowledge ‘.‘
3 : capturedinthe 9E LIS NI 50
T T——— : ontologies knowledge
d ibeinU
«mm URBAN ENERGY czsscenar?dm >
= SYSTEMS / Activities
; Y
F 7 /e s ‘B
/ : L F
SEMANCOtegrated [ o Sialee
Platform . S ER Semantic
1 energy |
1 model
URBAN ENERGY | =
SYSTEM MODEL X
0 i RDF data
enrichedwith (semanticdata)

- Data:Buildingproperties
- Tools:Assessmeng
- Users PlannersCity

semanticdata) Repositories

(linkeddataor
non-structrred
data) ofenergy

Plangn) Projectgn) relateddata

JAEENEEEEEEEEENA
SppeEEEEER

Figure 15. Urban energy modeblndsystems

Within a particular energy modedlomain experts can represent the existing conditiorss of
urban system (descriptive model), analysefuture evolution (predictive model), explore
different scenarios for future development (exploratory modeld propose plans and
evaluate measuresto improve the performance of the system (planning mbdeding

'Urban energy systems have been defined as fAThe combi
demands of a given urbanbh) awbatbegd&eanseprpadgg Shahem2mhd
system that represents the combined processes of acquiring and using energy to satisfy the energy service
demands of a gi ven au 0. Amaedel ef amurbénkemergy system avalld 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 answeestions formulated by actors
involved in the i mprovement of the urnuehenemyadurippy syst e
area is consuming and what for, how consumption could be reduced, what are the connections between urban

density and energy demand.

% These four types of modelseaidentified in Echenique (19).2
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multicriteria decision analyses tobls

For each energy model, the platform provides a stack of data layers which interact with the
available set ofools. 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 weitmplt data
assembled from different data layefis exchange of data through the SEIF facilitates the
interoperabilityin three different waysbetween data, between data and tools and between

tools (Figurelo).

Inter - operability
data/ tools
controlled  through
the SEIF

Data
connected
through  the
SEIF

Figure 16. Interoperability betweenata 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: topdown and bottorup. We started with a rougtraft of the platformwhich

has progressively evolved while at the same time the requirements for the tools were being
defined and the tools implemented. This process has requiregheoatiapproach from both
directionsi top and bottor which has beewrarried out stegpy-step through the successive
stages describeabove Along with this process, the level of complexity of the platfarwith

regard to its structure, functionalities, interface désigpas increased while the initial
prototypehas becomsteadilyupgraded.

In parallel to the purely technological development, there has been another process whose
purpose has been to capture the stakeholders and user requirements whido deligeeithe
functionalities and purpose of the platforAgain, as in the technologicdevelopment, we
areconfrontedwith the fAichickerrandegg problem: stakeholders and users could not provide
feedback unless they ka a certain ided an imagé of the benefits thaa platform which

3 Yamaguchiand Shimoda (2010) prodie an example of the application of a set of tools to amaliternatives to improve
energy performance in a district within a given energy model.
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facilitatesaccess to multiple sources of data andgdol visualizethis dataand analyze jt
could provide to themTo break the circle, moekps of the platform were presented to users
and stakeholders in order twve them involvedn the process ofdefining the platform
requirements.
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