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Outline

• Characteristics and Definition

• Conceptual and Technological Developments

• Challenges for Analytics in Big Data Warehousing

• Demonstration Cases: the SusCity and iFactory projects
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• How can be characterised?

Big Data
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• Other relevant characteristics?
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• How can be defined?



Big Data
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• Conceptual and technological developments? 

• Conceptual



Big Data
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• Conceptual and technological developments? 

• Technological

https://hortonworks.com/ecosystems/



Big Data Landscape

9https://industrypulse.com/2018/07/01/matt-turcks-2018-big-data-ai-landscape/



Big Data (Analytics)
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• Ambiguity…

• Lack of common technical & scientific approaches

• Wide range of technologies

• Lack of skills in IT teams



Big Data Analytics
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Big Data
WarehouseBig Data Analytics

• Characteristics

• mixed and complex analytical workloads (e.g., ad hoc querying, 

data mining, text mining, exploratory analysis and materialized 

views)

• real-time operations (stream processing, low latency and high 

frequency updates)

• scalability to accommodate growing data, users and analysis
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Big Data
WarehouseBig Data Analytics

• Characteristics

• massively parallel processing

• flexible storage to support data from several sources 

• use of commodity hardware to lower costs

• interoperability in a federation of multiple technologies 

13



Big Data
Warehouse

Data Storage

Data Organization

Data Processing

Data Modeling

Big Data
Warehouse

14

Batch
Interactive
Streaming

Partitions
Buckets

SQL-on-Hadoop

Normalized
Denormalized



BDW Architecture
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Costa, C., C. and M. Y. Santos, “Big Data Warehouses for Smart Industries”, in Sherif Sakr and Albert Y.
Zomaya (Eds.), Encyclopedia of Big Data Technologies, Springer, 2018.
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Costa, C., and M. Y. Santos, “The SusCity Big Data Warehousing Approach for Smart Cities”. In Proceedings of
International Database Engineering & Applications Symposium (IDEAS’17), Bristol, United Kingdom, 12-14 July, 2017.
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Analytical Objects
• Fully denormalized structures
• Nested structures (e.g., arrays, maps)
• Descriptive attributes = dimensions
• Analytical Attributes = facts and

predictions

Materialized Objects

Unified Batch and Streaming
• Same modelling approach
• Integrate both in the same query
• Possible due to SQL-on-Hadoop

Costa, C., C. and M. Y. Santos, “Big Data Warehouses for Smart Industries”, in Sherif Sakr and Albert Y.
Zomaya (Eds.), Encyclopedia of Big Data Technologies, Springer, 2018.

Costa, C., and M. Y. Santos, “The SusCity Big Data Warehousing Approach for Smart Cities”. In Proceedings of
International Database Engineering & Applications Symposium (IDEAS’17), Bristol, United Kingdom, 12-14 July, 2017.
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…advance the science of urban
systems modeling and data
representation supported by
urban “big data” collection and
processing, with the double
objective of enabling and
demonstrating new services that
explore economic opportunities
associated with the transition to
sustainable urban systems.



SusCity Project
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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Analytical Dashboards
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