
Extracted Requirements

1. Data Acquisition (DA):

• Electronic Reporting of Energy-Related Data: Facilitating the digital sharing
of crucial energy data from verified sources [1] [2] [3] [4].

• Effective Integration of Heterogeneous Data: Integrating various types

of energy data from different sources (RFID, GID, GPS, camera, sensors, etc.),

seamlessly into a cohesive system [5] [6] [7] [8] [2] [9] [4] [10] [11] [12].

• Effective Device Communication Protocols: Ensuring seamless data ex-

change and quick response times through machine-to-machine and human-to-

machine communication protocols [13] [8].

• Effective Collection and Transmission of Large Volumes of Data: Facili-
tating the gathering and distribution of substantial data volumes across various

energy systems with different data characteristics (like file formats, size, and

growth rate) [14] [15] [16] [11].

• Support for DOIs: Facilitating the use of Digital Object Identifiers (DOIs) for
uniquely identifying data products [17].

• Easy Integration of Third-Party Services and Co-existence of Multi-
Vendor Technologies: This requirement is about ensuring interoperability

across various platforms and technologies [4].

2. Data Processing (DP):

• Real-Time Processing of Data: Ensuring immediate (high data rates) and

simultaneous processing of energy data for timely and efficient decision-making

[14] [18] [15] [19] [7] [20] [21] [22] [23] [11] [12] [24].

• Homogenizing Information: Standardizing data models and incorporating

data analysis to ensure consistency and relevance of data [6] [15] [25] [7] [10].

• Processing Large Volume of Data: Processing a large volume of data generated

by the different energy systems [19] [25], this include employing batch processing

techniques [15] [20] [26] [8] [22] [9] [4].

• Development of reliable and fault-tolerant data management solutions:
Ensuring data is not lost or corrupted in the event of hardware failures, network

issues, or other storage-related problems [27].

• Cloud Computing for Data Processing: Leveraging the processing power

and scalability of cloud computing for handling and analyzing energy data [27].
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And for integrating heterogeneous data from stationary devices, UAV cameras,

and online map services [22] [4].

• Pre-processing of diverse data: It involves identifying the types of data,

filtering irrelevant data, classifying data for further processing, and optimizing

it for analysis. This is crucial for managing the diverse data types in an energy

ecosystems [22].

• Data Cleaning and Automatic Correction: Implementing functions for data

cleaning and automatic data correction. This involves removing inaccuracies,

inconsistencies, and redundancies from data sets, as well as applying algorithms

to automatically correct errors [9].

• Preprocessing services that identifies anomalies: Once data is acquired,

identifying and dealing with anomalies such as outliers, outliers, duplicates, and

inconsistent or incomplete data or missing values is essential for maintaining

data quality [3] [23] [4] [12] [24].

• Adoption of Ad Hoc Data Science Solutions: Having an ad Hoc data science

solutions will help exploiting the full potential of available data [4].

3. Data Storage (DS):

• Data Reduction and Compression: Optimizing energy data by reducing

redundancy and compressing information without losing essential details [14]

[28] [10] [24].

• Key-Value Databases for Efficient Data Storage: Utilization of key-value

databases for efficient data storage [27].

• Use of cloud computing: Utilizing cloud infrastructure for storing large vol-

umes of energy-related data [20].

• Appropriate Structuring and Archiving of Collected Data: This involves
organizing data in a structured manner that facilitates easy access and analysis,

and implementing archiving strategies to ensure long-term preservation and

retrievability of data [21] [4].

• Flexible Data Storage Options: Providing the option to store data either in

cloud-based storage solutions or on-premises (local storage) [2].
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• Robustness and Disaster Recovery in Database Management Systems: a

disaster recovery plan is needed for database management systems to handle

the increasing data size and ensure data integrity [10] [24].

• Ensuring Datasets are Stored in Readily Consumable Formats: Ensuring
that datasets are stored in a readily consumable format, such as generic formats

like images and tables, to facilitate data consumption and transferability [29]

4. Data Analysis (DAS):

• Data Visualization and Interpretation: Developing tools and methods for

clear and insightful visualization and interpretation of energy data. This includes

creating user interfaces (GUIs) for complex searches and quality reporting [14]

[17] [15] [30] [3] [31].

• Distributed search indexes: Building distributed search indexes to facilitate

efficient data analysis [17].

• Data-Driven Knowledge Extraction: Focusing on extracting valuable insights

and knowledge from (raw) data, turning it into a reusable resource [18] [30] [21].

• BigData Processing and Interaction: Enabling the processing of large datasets
and facilitating human interaction with these datasets. This involves implement-

ing download-oriented approaches with tools for cataloging, publishing, and

visualizing big data, ensuring that both the data processing and the user experi-

ence are optimized for large-scale data sets [17].

• Implementation of Advanced Analytics Techniques: Advanced analytics

techniques such as predictive analysis and classification are key components of

data analysis, focusing on extracting insights and making predictions based on

the available data [6] [27] [16] [10]..

• Insights into Data Quality: Monitoring and providing detailed analysis re-

garding the quantity and quality of data/products [17] [32] [15] [25] [33] [2]

[3].

5. Data Lineage (DL):

• Centralized Data Management: Streamlining energy data into a unified, se-

cure, and transparent system for better oversight and control (solve data destri-

bution challenge) [1] [12].

3



Extracted Requirements

6. Data Traceability (DT):

• Data Integration During Query Processing: Ensuring that the integration
of data during query processing is traceable. This means keeping track of how

data from different sources is combined and used in queries (e.g., using federated

query engines) [34].

• Controlled and Secured Data Exchange: Focusing on secure and traceable

data exchange. This involves implementing measures to control data sharing

and ensure that data transfers are both secure and traceable [34].

7. Metadata Management (MDM):

• Comprehensive Metadata for interpretation and reproducibility: Provid-
ing extensive contextual information with each dataset for enhanced understand-

ing and application, by using an established language for metadata based on

standards and data models [1] [17] [32] [18] [34] [4] [29].

• Data IntegrityMechanisms: Maintaining the accuracy and reliability of energy

data through rigorous integrity checks [13] and using peer validation big data

[23].

• Scalability: Focusing on the ability of energy data systems to adapt and grow

efficiently to meet increasing demands [35] [14] [28] [6] [26] [16] [34] [4] [10].

• Incorporation of FAIR Principles: Integrating Findable, Accessible, Interop-
erable, and Reusable (FAIR) principles into the system [17] [30].

• Semantic Web Technologies: Utilizing semantic web technologies for en-

hanced data management and monitoring, making it easier for both technical

and non-technical stakeholders to engage with the data [18] [34].

• Comprehensive Tagging System for Big Data: Effectively tagging large

volumes of data for easy identification, sorting, and retrieval [29].

8. Data Security (DSC):

• Data Security and Privacy Measures: Implementing security and privacy

protocols, including the use of access control, data anonymization, unique iden-

tification systems, authentication, and encryption, to safeguard sensitive energy

information [13] [14] [6] [25] [7] [30] [20] [8] [16] [34] [31] [36] [11] [24].
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• Privacy-Preserving Techniques and Tools: Addressing privacy concerns

associated with big data and IoT devices through specialized techniques and

tools [13] [27].

• GDPRCompliance for Personal Data: Mandating prior consent for processing

personal data, in line with GDPR regulations [28] and international law [24].

This includes implementing data scrubbing mechanisms to remove personally

identifiable information (PII), ensuring that privacy is maintained while still

providing efficient access to data for different types of data consumers [19]

• Scope of Data Collection: Ensuring the collection of personal data does not

exceed the scope of given consent [28].

• OpenAPIs for Data Publishers and Consumers: Open APIs can be crucial for
secure and efficient data exchange between different systems and stakeholders,

ensuring interoperability while maintaining security and compliance [4].

• Identifying and Storing Attack Paths: It involves the proactive identification
and documentation of potential cybersecurity threats or attack vectors in energy-

related operations [36].

9. Data Governance and Compliance:

• Supervision and Auditing: Conducting regular and impromptu audits to

ensure compliance, quality and accuracy in energy data practices [1] [25].

• Penalties for Data Falsification: Enforcing strict repercussions for any ma-

nipulation or falsification of energy data [1].

10. Human Skills and Expertise in Data Management: (I added this part because it

was mentioned in more than 3 articles (I am still in the first 20 articles)

• Collaboration for Interoperability: Emphasizing the necessity of collabora-

tion between energy sector stakeholders and technology providers to achieve

interoperability. [8].

• Need for Expertise in DM: Highlighting the requirement for specialized ex-

pertise in data management. This includes understanding the nuances of data

collection, processing, storage, and analysis, and staying updated with the latest

DM technologies and practices [5] [26] [8].
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