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Note 

All content related to the Kalundborg pilot site in this document is pending on an agreement 
between SEA and the consortium. Additional inputs will be provided by SEA. 

 

Executive Summary 

 
This document is one of the main inputs for the technical design of the DaaS Platform. It is the 
connection between the end-user needs and the design of the platform at the Work Package 3.  In 
this way, the document details the requirements from a functional point of view, fitting the specified 
previously at the deliverable D2.1-End User requirements, with the two scopes envisaged at the 
Description of Work, Pilot sites and DaaS Cloud Platform. 
 
From one side the Pilot Site, have direct contact with the basic and raw information, and on the 
other hand, the DaaS Cloud Platform is composed by four main big modules: Profiling Module, 
Quantification Module, Prediction Module and DaaS Analysis Module and Decision Support 
Dashboard.  
 
 

 
 
 
Thus, this document is the key point to understand how the requirements from the end-users can 
be converted in technological ones. In this way, these requirements represent also the perfect 
input for the Work Package 5 where the validation plan will be developed.  The requirements 
defined here can be easily converted in validation rules, since the platform must be validated from 
different points of view, at least the technological laboratory validation must be supported by these 
requirements. 
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SaaS Software as a Service 
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Glossary 

DaaS 
Platform 

District as a Service platform, based on the concept of SaaS 

KPI A performance indicator or key performance indicator (KPI) is industry 
jargon for a type of performance measurement. An organization may use 
KPIs to evaluate its success, or to evaluate the success of a particular 
activity in which it is engaged. 
(http://en.wikipedia.org/wiki/Key_performance_indicator) 

http://en.wikipedia.org/wiki/Key_performance_indicator


URB-Grade D2.4 Description of DaaS platform requirements and processes 

Page 7 of 46 

RAW Data 
Raw data is a term for data collected from a source. Raw data has not been 
subjected to processing or any other manipulation, and are also referred to 
as primary data. Raw data may have the following attributes: possibly 
containing errors, not validated; in different (colloquial) formats; uncoded or 
unformatted; and suspect, requiring confirmation or citation.  
(http://en.wikipedia.org/wiki/Raw_data) 

Ontology An ontology formally represents knowledge as a set of concepts within a 
domain, and the relationships between pairs of concepts. It can be used to 
model a domain and support reasoning about entities. 
(http://en.wikipedia.org/wiki/Ontology_%28information_science%29) 

Scalability 
An algorithm, design, networking protocol, program, or other system is said 
to scale if it is suitably efficient and practical when applied to large situations 
(e.g. a large input data set, a large number of outputs or users, or a large 
number of participating nodes in the case of a distributed system). If the 
design or system fails when a quantity increases, it does not scale. 
(http://en.wikipedia.org/wiki/Scalability) 

Transaction 
In computer science, transaction processing is information processing that is 
divided into individual, indivisible operations, called transactions. Each 
transaction must succeed or fail as a complete unit; it cannot remain in an 
intermediate state. (http://en.wikipedia.org/wiki/Transaction_processing) 

Timestamp 
A timestamp is a sequence of characters or encoded information identifying 
when a certain event occurred, usually giving date and time of day, 
sometimes accurate to a small fraction of a second 
(http://en.wikipedia.org/wiki/Timestamp) 

GIS A geographic information system (GIS) is a system designed to capture, 
store, manipulate, analyze, manage, and present all types of geographical 
data.   

(http://en.wikipedia.org/wiki/Geographic_information_system) 

Nowadays these kinds of systems are very usual, and we can see them as a 
relevant part for companies like Google, Microsoft, Apple and others.  GIS 
like OpenStreetMap, QGIS or privative products like the ESRI solutions 
have become an important piece to link the model with the geographical 
representation of it. 

CEP Event processing is a method of tracking and analyzing (processing) 
streams of information (data) about things that happen (events), and 
deriving a conclusion from them. 
 (http://en.wikipedia.org/wiki/Complex_event_processing) 

GUI 
Graphical user interface is a type of user interface that allows users to 
interact with electronic devices through graphical icons and visual indicators 
such as secondary notation, as opposed to text-based interfaces, typed 
command labels or text navigation. 
(http://en.wikipedia.org/wiki/Graphical_user_interface) 

LOG 
A file that records events taking place in the execution of a system in order 
to provide an audit trail that can be used to understand the activity of the 
system and to diagnose problems. (http://en.wikipedia.org/wiki/Logfile) 

SaaS 
Software as a Service is a software delivery model in which software and 
associated data are centrally hosted on the cloud. SaaS is typically 
accessed by users using a thin client via a web browser. SaaS has become 
a common delivery model for many business applications, including Office & 
Messaging software, DBMS software, Management software, CAD software, 

http://en.wikipedia.org/wiki/Raw_data
http://en.wikipedia.org/wiki/Ontology_%28information_science%29
http://en.wikipedia.org/wiki/Scalability
http://en.wikipedia.org/wiki/Transaction_processing
http://en.wikipedia.org/wiki/Timestamp
http://en.wikipedia.org/wiki/Geographic_information_system
http://en.wikipedia.org/wiki/Complex_event_processing
http://en.wikipedia.org/wiki/Graphical_user_interface
http://en.wikipedia.org/wiki/Logfile
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Development software, etc. One of the biggest selling points for these 
companies is the potential to reduce IT support costs by outsourcing 
hardware and software maintenance and support to the SaaS provider. 

(http://en.wikipedia.org/wiki/Software_as_a_service) 

Gateway 
The gateways are referred as hubs of pilot sites data sources. In the most of 
cases, the pilot sites’ data sources need to be processed by middleware 
components (owned by the pilot sites) before being sent to the DCP.  These 
concentrators of information are the responsible to collect, transform and 
send the processed data to the DaaS Cloud Platform. 

Tenant/ 
Multitenancy 

Multitenancy refers to a principle in software architecture where a single 
instance of the software runs on a server, serving multiple client-
organizations (tenants). Multitenancy contrasts with multi-instance 
architectures where separate software instances (or hardware systems) 
operate on behalf of different client organizations. With a multitenant 
architecture, a software application is designed to virtually partition its data 
and configuration, and each client organization works with a customized 
virtual application instance. 

(http://en.wikipedia.org/wiki/Multitenancy) 

http://en.wikipedia.org/wiki/Software_as_a_service
http://en.wikipedia.org/wiki/Multitenancy
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1 Deliverable scope and methodology 

This document will define the requirements for the DaaS platform, detailing the requirements for 
the Pilot Sites and the DaaS Cloud Platform.  These requirements are the pillar basis for the 
construction of the DaaS Platform because they define the contract between the end users and the 
technical designers of the platform.  To do this, it is necessary to collect all the functional 
requirements for both, the Pilot Sites and the DaaS Cloud Platform, detailing the requirements for 
the different modules at each level (aggregation, profiling, quantification, etc.).  In the case of the 
pilot sites, there will be generic requirements, but each pilot site at the project has the opportunity 
to specify concrete requirements for their scope. 

On the other hand, this document will also describe the different DaaS Cloud Platform processes 
that affects to the whole platform. 

The current document is one of the main inputs for the WP3 and WP5, and its sources are the task 
T2.1, T2.2 and T2.3.  

 

Picture 1 - Methodology 

T2.1 will provide end user requirements in terms of performance and user interfaces and possibly 
some limitations.  

T2.2 will provide requirements for the district service ontology and the definition of the KPIs.  

T2.3 will provide requirements for interfaces towards data sets and put constraints on the 
communication infrastructure as well as identify data sources that are not available.  

This document will provide the requirements to WP3 in order to define the technological 
architecture and the relationships between the main functional modules. Finally, this document 
also provides the validation requirements to be consider in WP5. 
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2 URB-Grade Global Overview  

 “The URB-Grade project designs, develops and validates a Platform for Decision Support that will 
allow the city authorities and utilities to promote and choose the correct actions to upgrade a 
district to become more energy efficient, cost effective and to increase comfort for its citizens in a 
District as a Service Platform (DaaS Platform) approach”. 

DaaS Cloud Platform is the core concept for URB-Grade. The place where the information is 
aggregated and the authorities can manage this processed information to modify the district in 
order to carry out activities in a more efficiently way.  So, one of the most important assets inside 
the DaaS concept is the data. This data comes from pilot sites which recollect the information from 
heterogeneous distributed sensors and other open data sources or survey based data, but all are 
received at the platform via an aggregation interface. 

 

 

Picture 2 - Global Overview 

So, pilot sites play an important role for the platform. They send the information to the platform 
which will be the base for the analysis, predictions, and so on.  Moreover, they clean, filter, and 
process data before sending. 

However, the incoming information from the pilot sites, the raw data, is not enough to take 
decisions. This information needs to be processed inside the platform adding value to it. Users of 
the platform will take decisions based on this information, so one of the main purposes of the DaaS 
platform is to add value to the original raw information. In this way, users could base their decisions 
from three different sources of the platform: 

- Original information, RAW data. 
- Transformed Information by Key Performance Indicators. 
- Prediction Information based on data available in the platform. 

These three data sources to the users of the platform require some functional modules inside the 
platform. 

1. DaaS Profiling Module, User interface that will allow the user to define the district inside 
the platform. 

2. DaaS Quantification Module, processing the original events incoming to the platform 
through the aggregation interface and generating the key performance indicators. 
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3. Prediction Module, to predict some information based on real behaviour of the district. 
4. DaaS Analysis Module and Decision Support Dashboard, for the end users. The place 

where the users can manage the information and obtain added value information of the 
original information. 

 

 

Picture 3 - Generic Processes 

These high level modules compose the global overview of the DaaS platform concept. This 
document will collect all the requirements based on the functional modules defined previously. 
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3 DaaS Platform requirements 

3.1 DaaS Cloud Platform requirements  

This section of the document will cover the DaaS Cloud Platform requirements needed in order to 
instantiate the different pilots sites and to build a DaaS Platform. 

3.1.1 Generic requirements 

 

ID nr. DCP01 Title: Multitenant 

Requirement DaaS cloud Platform must support multitenancy. 

Comment There are several benefits on this, such as costs savings, scalability … But the 
most important is that the platform needs to provide service to different pilot sites. 
These services should be the same to the three pilot sites, and multitenancy is the 
key concept to do this. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Cloud platform. 

Interaction 
All Functional modules 

Table 1 – DaaS cloud platform must support multitenancy. 

 

ID nr. DCP02 Title: Multilanguage 

Requirement DaaS cloud Platform must provide multilanguage capabilities 

Comment The platform needs to have multilanguage capabilities to ensure that different 
users in different pilot sites and geolocations, can use the platform in their local 
languages. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Cloud platform. 

Interaction 
All Functional modules 

Table 2 – DaaS cloud platform must provide Multilanguage.  
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ID nr. DCP03 Title: SaaS approach 

Requirement The platform need to follow the SaaS approach (one platform for all sites) 

Comment As a strategic goal from the project, the Platform need to follow the SaaS approach using 
an only one Platform for all pilot sites. The main objective is the service, not the technology 
beyond on the platform itself. So using this approach, the benefits of reusing the 
infrastructure and saving individual cost of deploys (traditional model), the platform can be 
improved and optimize the final results of the service in all pilot sites involved. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Cloud platform. 

Interaction 
All Functional modules 

Table 3 – SaaS approach. 

 

ID nr. DCP04 Title: Scalable cloud solution 

Requirement The solution must be scalable 

Comment Scalability is a must for these kinds of platforms. The incoming data, and the selected area 
can grow over the time and the platform must be prepared to such new situations. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Cloud platform. 

Interaction 
All Functional modules 

Table 4 – Scalable cloud solution. 

 

ID nr. DCP05 Title: Transactional environment 

Requirement The platform must support transactionality. 

Comment Transactionality is a concept inside the platform due the integration of the information. 
Concepts like atomicity, consistency, isolation and durability (ACID) of messages 
interchanged should be taken into account.  

Attributes 
Need  High 

Priority  High 
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Stability  High 

Source  TGS 

Component 
DaaS Cloud platform. 

Interaction 
All Functional modules 

Table 5 – Transactional environment. 

 

ID nr. DCP06 Title: Secured platform 

Requirement The platform should be secured in all aspects 

Comment Security is a must for the cloud platform.  Communications, storage, and access to the 
platform should be done in a secure way.  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Cloud platform. 

Interaction 
All Functional modules 

Table 6 – Secured platform. 

 

ID nr. DCP07 Title: Log information 

Requirement The DaaS Cloud platform should have log information of the activity done with timestamp. 
Information registered should be: 

- Access 

- Summarize of Collected Information 

- Pushed information to the platform, and the results 

- Etc. 

Comment It’s not necessary the information itself, only the actions and results 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Cloud Platform 

Interaction 
All Functional modules 
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Table 7 – Log Information 

 

ID nr. DCP08 Title: Orchestration Service 

Requirement The DaaS Cloud platform should have an internal service that centralizes all the data flow 
between the main modules of the DaaS Cloud Platform. 

Comment This service will control all the relationships inside of the platform between the functional 
modules and the main technological components. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Cloud Platform 

Interaction 
All Functional modules 

Table 8 – Orchestration Service 

 

ID nr. DCP09 Title: Pilot Data Source Control 

Requirement Pilot data source control. 

Comment The DaaS Cloud Platform should have control mechanisms to know if the data sources 
from the pilot sites are connected to the platform. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS/TEK 

Component 
DaaS Cloud Platform 

Interaction 
All Functional modules 

Table 9 - Pilot Data Source Control 

 

ID nr. DCP10 Title: Data Storage 

Requirement Data Storage/Retrieval at the platform 

Comment The platform should have mechanisms to store and retrieve the information inside the 
platform.  Information like Rules, Profile, Raw data, KPIs and KPI forecast should be 
accessible at the platform in a secure and reliable way. 

Attributes 
Need  High 

Priority  High 
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Stability  High 

Source  TGS/TUT 

Component 
DaaS Cloud Platform 

Interaction 
All Functional modules 

Table 10 - Data Storage 

 

3.1.2 Aggregation Layer requirements 

ID nr.  DCP11 Title:  Secure communications 

Requirement Communications between pilot sites and the platform via aggregation layer should be 
secured 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS  

Component 
Aggregation Layer 

Interaction 
Pilot Sites 

Table 11 – Secure communications 

 

ID nr.  DCP12 Title:  Protocols used over Internet 

Requirement Communications for the aggregation layer should be done using application layer 
internet protocols instead of low level protocols. 

Comment The cloud platform will be accessible from internet.  Messaging protocols like SOAP, 
REST are suitable to be selected. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS  

Component 
Aggregation Layer 

Interaction 
Pilot Sites 

Table 12 – Protocols used over Internet 
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ID nr.  DCP13 Title:  Aggregation service 

Requirement Aggregation Layer should publish a generic aggregation service to receive incoming 
messages from the pilot sites. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS  

Component 
Aggregation Layer 

Interaction 
Pilot Sites 

Table 13 – Aggregation Service 

 

ID nr.  DCP14 Title:  RAW storage 

Requirement Aggregation service should have mechanisms to store the raw information at the RAW 
Storage. 

Comment Incoming RAW information should always be saved. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS  

Component 
Aggregation Layer 

Interaction 
DaaS Cloud Platform 

Table 14 – RAW storage 

 

ID nr.  DCP15 Title:  Message Validations 

Requirement Received messages should be validated by security reasons. 

Comment The validation should be done at two levels, the head and the content. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 



URB-Grade D2.4 Description of DaaS platform requirements and processes 

Page 21 of 46 

Component 
Aggregation Layer 

Interaction 
DaaS Cloud Platform 

Table 15 – Message Validations 

3.1.3 Profiling Module requirements  

 

ID nr. DCP16 Title: Definition of Site’s Profiles 

Requirement The Profiling GUI must be able to define the complete Profile of an Energetic district profile 
of a site in the platform.  

Comment This profile should have all data needed in order to start working with the DaaS Platform. 
All the static data needed from a site have to be introduced by this module. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
Profiling Module 

Interaction 
 

Table 16 – Definition of Site’s Profile 

 

ID nr. DCP17 Title: Using different  kinds of consumers in a same site 

Requirement A same pilot site could have different kinds of consumers: commercial, residential or street 
lighting. 

Comment This let a site to use all the potential of the DaaS Cloud Platform in a pilot site 

Attributes 
Need  Medium 

Priority  Medium 

Stability  Medium 

Source  TGS 

Component 
Profiling Module 

Interaction 
 

Table 17 – Using different kinds of consumers in a same site 
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ID nr. DCP18 Title: Display existing Data over a GIS Map 

Requirement The Profiling GUI must have mechanisms to display the existing data allocated in the 
profiling database over a GIS Map. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  Fenie Energia 

Component 
Profiling Module 

Interaction 
 

Table 18 – Display Existing Data over a GIS Map 

 

ID nr. DCP19 Title: Profiling storage 

Requirement The profiling module should have mechanisms to store and retrieve information at the 
profiling database. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
Profiling Module 

Interaction 
 

Table 19 – Profiling storage 
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3.1.4 Quantification Module requirements 

ID nr. DCP20 Title: Rules definition 

Requirement The quantification module should have mechanisms to define rules to be applied at the 
quantification module. 

Comment Raw messages should be transformed into KPIs applying these rules. 

Attributes Need  Very High 

Priority  Very High 

Stability  Very High 

Source  TGS 

Component Quantification module 

Interaction  

Table 20 – Rules definition 

 

ID nr. DCP21 Title: Connection to internal databases of the DaaS Cloud Platform 

Requirement The quantification module must have reliable connections to KPI definition rules, Profile 
and KPI storage databases. 

Comment The KPI computation engine will need to have reliable connections to these databases in 
order to perform its calculations and storage of results. 

Attributes Need  Very High 

Priority  Very High 

Stability  Very High 

Source  TEK 

Component Quantification module 

Interaction KPI definition rules, Profile and KPI storage databases 

Table 21 – Connection to Internal databases of the DaaS Cloud Platform 

 

ID nr. DCP22 Title: Quantification Storage 

Requirement The quantification module should have mechanisms to read information from profiling and 
rules database.  Also this module should have mechanisms to store information at the KPI 
database. 

Comment The quantification modules reads from rules and profile database, and store at the KPI 
database. 

Attributes Need  Very High 
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Priority  Very High 

Stability  Very High 

Source  TGS 

Component Quantification module 

Interaction KPI definition rules, Profile and KPI storage databases 

Table 22 – Quantification Storage 

 

ID nr. DCP23 Title: KPI Computation engine based on CEP 

Requirement The Quantification module will have a computation engine based on CEP, to calculate the 
KPIs that will be used by Prediction and analysis modules to perform their activities. 

Comment The CEP technique must be adapted to the characteristics of the data sources defined in 
D2.3. This module should apply the defined rules stored in the Platform for each specific 
data sources. 

Attributes 
Need  Very High 

Priority  Very High 

Stability  Very High 

Source  TEK 

Component 
Quantification module 

Interaction KPI definition rules, Profile and KPI storage databases 

Table 23 – KPI Computation Engine based on CEP 

 

ID nr. DCP24 Title: Interface to the Orchestration Service 

Requirement The Quantification module needs an interface in order to communicate with the 
Orchestration Service. 

Comment As explained in the requirement DCP-08, the orchestration service will allow the modules 
and technological components of the Platform to communicate each other. 

Attributes 
Need  Very High 

Priority  Very High 

Stability  Very High 

Source  TEK 

Component 
Quantification module 

Interaction 
Orchestration Service 

Table 24 – Interface to the Orchestration Service 
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ID nr. DCP25 Title: Detection of events 

Requirement Listen to task planner which triggers notifications for execution of regular KPI 
computation(e.g. avg. consumption per calendar month), and listen to events triggering 
other categories of KPIs ( irregular events ) 

Comment Regular events are generated by internal notifications of task scheduler component, 
whereas irregular events are delivered to the CEP engine from the aggregation interface 

Attributes 
Need  Optional 

Priority  Very High 

Stability  Very High 

Source  TUT 

Component 
Quantification module 

Interaction 
Orchestration Service 

Table 25- Detection of events 
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3.1.5 Prediction Module requirements  

ID nr. DCP26 Title: KPIs Forecasting 

Requirement  This module should make KPIs forecasts over a defined future time, based on the 
historical KPIs from previous periods. 

Comment The Prediction module has to collect the KPIs from the KPIs database in order to process 
them according to the prediction requested by the user in the Prediction GUI. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  Fenie Energia 

Component 
Prediction Module 

Interaction 
 

Table 26 – KPIs Forecasting 

 

ID nr. DCP27 Title: Weather service 

Requirement The prediction module should have mechanisms to access a weather service in order to 
retrieve information about the forecasted and historical weather data. 

Comment Historical and Predicted weather information is important to the prediction module. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  Fenie Energia 

Component 
Prediction Module 

Interaction 
 

Table 27 – Weather service 

 

ID nr. DCP28 Title: Prediction Storage and Retrieve 

Requirement The prediction module should have mechanisms to store and retrieve information from 
different databases of the platform. 

Comment Prediction module should storage at the KPI forecast, and retrieve information from the 
Profile, RAW and KPI database. 

Attributes 
Need  High 

Priority  High 
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Stability  High 

Source  Fenie Energia 

Component 
Prediction Module 

Interaction 
 

Table 28 – Prediction Storage and Retrieve 
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3.1.6 DaaS Analysis Module and Decision Support Dashboard requirements 

ID nr. DCP29 Title: Usability 

Requirement The module should apply usability principles 

Comment Dashboard is the end-user application where the stakeholder can make decisions.  The 
information presented should be done in an easy web respecting usability principles.  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 29 – Usability 

 

ID nr. DCP30 Title: Web Interface 

Requirement The dashboard module should be accessed with a browser without any additional plugins 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  Medium 

Source  TGS 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 30 – Web Interface 

 

ID nr. DCP31 Title: Map based information 

Requirement The information could be presented to the user in a map mode.  Map bases could be 
changed between different providers like Google maps or OpenStreetMap 

Comment The user could have the possibility to show the information geopositioned 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 
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Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 31 – Map Based Information 

 

ID nr. DCP32 Title: Filtered KPIs 

Requirement The end-user could select what KPIs want to see at each moment 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 32 – Filtered KPIs 

 

ID nr. DCP33 Title: Forecast KPIs 

Requirement The end-user could ask for forecasting over a future period of time. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 33 – Forecast KPIs 

 

ID nr. DCP34 Title: User access 

Requirement In order to use the dashboard the user should be authenticated. The user access also 
includes permissions (access to sites, areas, etc.). 

Comment  
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Attributes 
Need  High 

Priority  High 

Stability  High 

Source  AI 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 34 - User access/login credentials 

 

ID nr. DCP35 Title: User account management 

Requirement The user can create/save/load/edit account (My Account) 

Comment The user can change some preferences and configurations from his account. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  AI 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 35 - User account management 

 

ID nr. DCP36 Title: User Sites/Areas 

Requirement The user should be able to manage/see his sites or areas. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  AI 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 36- User sites/areas 
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ID nr. DCP37 Title: User Predictions Management 

Requirement The user can create/save/load/edit predictions (My Predictions) 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  AI 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 37 - User predictions management 

 

ID nr. DCP38 Title: Dashboard Interaction with the Prediction Module 

Requirement The Dashboard module should interact with the prediction module in order to define and 
forecast upgrade scenarios. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  AI 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 38: Dashboard Interaction with the prediction module 

 

ID nr. DCP39 Title: KPI information 

Requirement The Dashboard module should retrieve the KPI generated information. 

Comment Through the analysis module  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  AI 

Component 
DaaS Analysis Module and Decision Support Dashboard 
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Interaction 
 

Table 39 - KPI information 

 

ID nr. DCP40 Title:  Historical Weather data 

Requirement Analysis module should have mechanism to retrieve historical weather data 

Comment Through an external service 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TUT 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 40 - Historical Weather data 

 

ID nr. DCP41 Title:  Database storage 

Requirement Analysis modules could access to the Profile, KPI and KPI Forecast databases. 

Comment This information should be needed to do the analysis of information. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TUT 

Component 
DaaS Analysis Module and Decision Support Dashboard 

Interaction 
 

Table 41 - Database storage 
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3.2 Site customization requirements  

3.2.1 Commons pilot site 

ID nr. PS01 Title: Collect Data 

Requirement The pilot site should have mechanisms to collect all the data from the different 
sensors/devices/surveys or whatever input is needed.  Also, security should be taken into 
account during this collection. 

Comment The data collected should be provided according to the security parameters of 
Confidentiality, Integrity, Availability and Authenticity. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 42 – Collect Data 

 

ID nr. PS02 Title: Data Storage 

Requirement Data collected at the pilot site should be stored in some way previously to be sent to the 
platform.   

Comment It should not be removed from the pilot site until the aggregation transaction to the platform 
has been completed. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 43 – Data Storage 

 

ID nr. PS03 Title: Pilot Site Security 

Requirement The gateway, or the system, at the pilot site is responsible of the data received until it is 
sent to the platform.   
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Comment This data should be protected from any kind of attack, theft, loss, … 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 44 – Pilot Site Security 

 

ID nr. PS04 Title: Data Timestamp 

Requirement The data should be marked with timestamp information. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 45 – Data Timestamp 

 

ID nr. PS05 Title: Data Cleansing 

Requirement The pilot site should have mechanisms to clean/filter the data before send it to the platform.   

Comment These mechanisms will depend on the kind of data, but in general, there should be a place 
in the workflow of the data to aggregate a functional box which will clean or filter the data 
that will be sent to the DaaS Cloud platform. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
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Table 46 – Data Cleansing 

 

ID nr. PS06 Title: Data Transformation 

Requirement The pilot site should have mechanisms to transform the data received before send them to 
the platform. 

Comment This transformation should be done to adapt the data to the interchange data model of the 
URB-Grade DaaS cloud Platform. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 47 – Data Transformation 

 

ID nr. PS07 Title: Data Aggregation 

Requirement The pilot site must have mechanisms to send information to the platform.  

Comment At the end, the data received at the pilot site should be sent to the platform.  This should be 
done doing a connection from the pilot site to the DaaS Cloud Platform, through the 
aggregation services of the platform. 

The data contains all the data coming from the data sources identified in D2.3: 

 Consumption data 

 Survey based data 

 Web based data 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 48 – Data Aggregation 
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ID nr. PS08 Title: Submit Period Configuration 

Requirement The Pilot site must have mechanisms to configure the period of submit information to the 
platform 

Comment The pilot site could be configurable to send information to the platform in real time, or in 
defined periods, i.e., 15 minutes. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 49 – Submit Period Configuration 

 

ID nr. PS09 Title: Submit Transactionality 

Requirement The push of information from the pilot site to the platform should be transactionality aware. 
In case of error of the platform, the data should be pending of retry or discard, at 
convenience of the pilot site. 

Comment  

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 50 – Submit Transactionality 

ID nr. PS10 Title: Log  information 

Requirement The pilot site should have log information of the activity done with timestamp. Information 
registered should be: 

- Collected Information 

- Pushed information to the platform, and the results 

Comment It’s not necessary the information itself, only the actions and results 

Attributes 
Need  High 

Priority  High 
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Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 51 – Log Information 

ID nr. PS11 Title: Ordered Events 

Requirement Events should be sent ordered in time.   

Comment The pilot site should send events that are new, no old ones… or in different order than the 
natural time occurs.  The platform needs this because some calculations based on events 
received could need the current information of the platform (based on the pasts events) 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 52 – Ordered Events 

ID nr. PS12 Title: Retry configuration 

Requirement Data that has been rejected from the platform (at aggregation time) or not processed by 
some reason (errors ...), should be resent to the platform. The pilot site should have 
mechanisms to retry to send the information a number of times. This value, the number of 
times and time between them should be configurable at the pilot site.  The information sent 
to the platform correctly must not be resent again. 

Comment The pilot site should send events that are newer, no old ones… or in different order than 
the natural time occurs 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  TGS 

Component 
 

Interaction 
 

Table 53 – Retry Configuration 
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ID nr. PS13 Title: Web data 

Requirement Each pilot site must be able to obtain web data from the defined data sources in 
D2.3  

Comment  

Attributes Need  High 

Priority  High 

Stability  High 

Source  TEK 

Component  

Interaction  

Table 54 – Web Data 

 

 

3.2.2 Eibar pilot site  

ID nr. PSE1 Title: Communication capabilities with IK4-Tekniker measurement nodes 

Requirement The pilot site must provide GSM/GPRS capabilities to communicate with IK4-Tekniker 
master devices 

Comment All these communications will be made inside of the pilot site. 

Attributes 
Need  Very High 

Priority  Very High 

Stability  Very Stable 

Source  IK4-Tekniker & TGS 

Component 
Monitoring layer 

Interaction 
 

Table 55 – Communication capabilities with IK4-Tekniker measurement nodes 

ID nr. PSE2 Title: Communication capabilities with Urbilux measurement meter 

Requirement the pilot site must provide GSM capabilities to communicate with Urbilux meter 

Comment All these communications will be made inside of the pilot site. 

Attributes 
Need  Very High 

Priority  Very High 

Stability  Very Stable 
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Source  IK4-Tekniker  

Component 
Monitoring layer 

Interaction 
 

Table 56 – Communication capabilities with Urbilux measurement meter 

ID nr. PSE3 Title: Communication capabilities with in situ survey system 

Requirement the pilot site must provide GPRS capabilities to communicate with in situ survey system 

Comment All these communications will be made inside of the pilot site. 

Attributes 
Need  Very High 

Priority  Very High 

Stability  Very Stable 

Source  IK4-Tekniker  

Component 
Monitoring layer 

Interaction 
 

Table 57 – Communication capabilities with in situ survey system 

3.2.3 Kalundborg pilot site  

ID nr. PSK01 Title: Legal requirement from regulation 

Requirement Danish regulation of the energy sector places legal limitations on sharing of customer data 

Comment All customer data is held by the “grid part” of SEAS-NVE (legally and operationally 
separated from the rest of SEAS-NVE). Due to the local monopoly enjoyed by the grid, 
SEAS-NVE grid is obligated to treat all power sales companies separately. In practice, this 
means that the SEAS-NVE grid company does not currently share data and for the pilot a 
custom solution will have to be found. 
 
However, with the implementation of the Danish “DataHub”-system, there will be access to 
energy consumption data directly. The system will be online by October 2014 at the latest. 

Attributes 
Need  High 

Priority  High 

Stability  Will change in October 2014, when the Danish “DataHub” run 
by energinet.dk, will start. The “DataHub” will collect consumer 
data from all grid companies and then pass it on to the 
relevant power sales companies as opposed to the bilateral 
process in place today. 

Source  SEAS-NVE 

Component 
Monitoring Layer 

Interaction 
SEAS-NVE internal database 



URB-Grade D2.4 Description of DaaS platform requirements and processes 

Page 40 of 46 

Table 58 - Legal requirement from regulation 

ID nr. PSK02 Title: Legal requirement from privacy laws 

Requirement Danish privacy laws places legal limitations on sharing of customer data 

Comment All customer data held by SEAS-NVE is technically in the ownership of the customers 
themselves. While SEAS-NVE may use this data internally to service the customers, it is 
not possible to transfer the data to any 3

rd
 party without the specific legal consent of the 

individual customer.  

The exception to this is if data is simply passed on for “data treatment”, whereby the 
sending party simply organizes the data in a different way. In such, a specific contract 
securing that data is treated in a confidential manner would be required. The would resolve 
the privacy issue 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  SEAS-NVE 

Component 
Monitoring Layer 

Interaction 
SEAS-NVE internal database 

Table 59 – Legal requirements from privacy laws 

ID nr. PSK03 Title: Business requirement for security 

Requirement SEAS-NVE requires strong security around customer data 

Comment Customer data held by SEAS-NVE is central to the operations of the company. Therefore 
security of data is a very high requirement. 
 
Encoding the data would a solution. 

Attributes 
Need  High 

Priority  High 

Stability  High 

Source  SEAS-NVE 

Component 
Monitoring Layer 

Interaction 
SEAS-NVE internal database 

Table 60 - Business requirement for security 

ID nr. PSK04 Title: Access of BBR and similar data 

Requirement Access of semi-public data such as BBR-data should be handled 

Comment A more detailed approach for some of the data considered for enrichment should be 
created. While it is possible to “look up” BBR-data, it is required to consider whether this 
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approach should be taken for all data needed or if there are other avenues available. 

Attributes 
Need  High 

Priority  Medium 

Stability  Unknown 

Source  Semi-public databases such as BBR 

Component 
Monitoring Layer 

Interaction 
external database 

Table 61 - Access of BBR and similar data 

  



URB-Grade D2.4 Description of DaaS platform requirements and processes 

Page 42 of 46 

3.2.4 Barcelona pilot site  

ID nr. PSB01 
 

Title: Communication between the smart meters and the Barcelona’s Pilot Site 

Requirement The pilot site must have capabilities to receive and understand the information send by the 
smart meters through TCP/IP using CSV format. 

Comment All these communications will be made inside of the pilot site. 

Attributes 
Need  High 

Priority  0 

Stability  High 

Source  Fenie Energia 

Component 
Monitoring Layer 

Interaction 
Smart meters 

Table 62 – Communication within Barcelona’s Pilot Site  
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4 DaaS Cloud Platform processes  

DaaS Cloud Platform (DCP) processes are defined as processes required for sustainable 
functioning and interaction of the platform functional modules (defined in section 2). The section 
considers processes related to the delivery of functionality required by the end-user and associated 
internal operations. Processes concerned with provisioning of the features addressing the generic 
platform requirements are out of the scope of this section.  

The following diagram is an overview of the interaction between different modules. There can be 
distinguished components and processes. 

 

  

 

Picture 4 - DaaS Cloud platform interaction overview 

 

The diagram distinguishes between three kinds of components: 

 GUI featured components. These components are provided with HMI, through which 
different categories of end-users can interact with the platform. 

 Data processing components. These components comprise the KPI computation engine, 
the prediction module and the analysis module. They run inside the platform to generate 
valuable information for the end-user from the available data, but are not accessible for the 
user.  

 Stored data/information. These blocks reflect categories of data/information required to 
be stored in the platform and used by the functional modules.  
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Regarding the processes, they can be categorized in terms of their aim: 

 Tenant definition, for the processes which aim is the definition, or the set-up, of the tenant.  
These processes try to profile the tenant, including the rules that should be applied to the 
incoming data. 

 KPI computation, for the processes that are responsible to transform the incoming raw 
data to an added value data. 

 Information management, for those processes which aim is the mining of the information 
to give the necessary information to the end-user, which can make decisions based on this 
information. 

4.1 Tenant definition 

4.1.1 Profiling 

The district profile information is entered via GUI of the Profiling module and stored to the DCP.  
This information can be manually inserted at the GUI by the end-user or massive imported from a 
well-known interchange format file. 

Process detail 

User Define Tenant 

Profiling Store Information at DCP 

Profiling Read Information from DCP 

Profiling Show Information to the User 

 

4.1.2 Rules definition 

Based on the district profile data and pilot site data sources, KPI computation rules are defined by 
qualified personnel via dedicated GUI. Rules defined at this process are stored at the DCP. 

Process detail 

User Define Rules 

KPI Definition Store Information at DCP 

KPI Definition Read Information from DCP 

KPI Definition Show Information to the User 

 

4.2 KPI computation 

Raw data is treated by the KPI computation engine to obtain added value information.  To achieve 
this, the engine applies the rules defined previously to the incoming raw data, generating new 
information (KPIs) that are stored at the DCP storage. 
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Process detail 

KPI Computation Engine Read Rules to apply to the Raw 
incoming data for the tenant 

KPI Computation Engine Read Static data from profiled tenant 

KPI Computation Engine Apply Rules to the incoming data 

KPI Computation Engine Store Generated KPI to the DCP 

 

4.3 Information management 

4.3.1 Data Acquisition 

Data acquisition process consists of aggregation of messages from the pilot sites and their delivery 
to dedicated storage and processing components. This process is the prerequisite for all other 
information management processes and KPI computation process.   

Process detail 

Pilot Site Input Data to the aggregation 
interface 

Aggregation Interface Input Raw data to KPI computation 
engine  

Aggregation Interface Store Raw data in the Raw Data DB 

 

4.3.2 Analysis processes 

Analysis module executes additional data processing algorithms on the information stored in the 
platform in order to facilitate the visualization (e.g. filling missing records with estimated values, 
data clustering, etc.). End-user though the GUI defines information to be displayed. Then analysis 
module receives the request, executes required data processing and sends the result to the 
dashboard for visualization. 

Process detail 

User  Define Information to be displayed 

Analysis module Select  Information processing 
algorithm related to response 

Analysis module Read  Information from DCP (KPIs, 
KPI forecasts and profile data, 

as defined by selected 
algorithm)  

Analysis module Read weather data 
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Analysis module Execute  Information processing 
algorithm 

Analysis module Send Information to the Dashboard  

Dashboard Show Processed information to the 
user 

 

4.3.3 Prediction processes 

User through the GUI defines which KPI to forecast. Prediction module reads the required input 
data and prediction model from the DCP storage, analysis module and Weather service and 
performs the computation. The forecast is then displayed in the GUI and saved to the DCP storage 
for future evaluation.     

Process detail 

User Select KPIs for prediction 

Prediction Read Information from DCP(Raw 
data, KPIs, Profile data)   

Analysis Send Processed data to the 
Prediction Module 

Prediction Read Historical climate data and 
weather forecast for the district 

Prediction Compute  KPI forecasted values 

Prediction  Send Prediction values to dashboard 

Dashboard Show Prediction values to the user 

Prediction Store Forecasted KPI values in DCP 

 

 

 


