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UKDA “Traditional” data infrastructure
• Approx. 8000 survey datasets outputted in SPSS/STATA/TAB with 

PDF documentation

• Data held in files on Windows folders (with different levels of 
security) as binary files

• Metadata held in MS-SQL databases

• Discovery (search and download) website in C# asp.net, based on 
Umbraco CMS

• Other data exploration tools like Nesstar (based on MySQL, JSP)

• Very much a classical architecture disseminating “pre-designed” 
datasets

https://discover.ukdataservice.ac.uk/
http://nesstar.ukdataservice.ac.uk/webview/index.jsp


DDI Codebook metadata
• Flat and simple.  Easy to understand.  Limited in sophistication

The “Study” is the core unit of management
• Supports discovery operations (this is the primary use case) but less 

expressive around variable relationships or rights management.



Smart Energy Research Lab (SERL) Project
• Smart Energy Research Lab (https://www.serl.ac.uk ) is a data 

resource for UK research community

• High-quality smart meter and linked contextual data for innovative 
research

• Still very difficult for researchers to access high quality energy data 
in the UK

• However substantial barriers to accessing smart meter data
• Technical
• Legal
• Financial

https://www.serl.ac.uk/


Cross-disciplinary by design



We need to move from this…

Pick pre-built datasets from the catalogue



To this…

Build your own
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In more detail – to this…

Docs

SPSS/STATA etc.

1. Search
2. Select (and link/aggregate)
3a. Simple viz
3b. Generate bespoke data product

Drill down to virtual lab
Researchers tools of choice

Streaming Energy Data

DDI-3/4 (data/metadata/access-
control)

Other data sources e.g. Bio?



The infrastructure bit - Big data and Hadoop
• Hadoop is a suite of different products (like Office is a suite of Excel, 

Access, Word, Powerpoint, Publisher etc.)



The ingest bit - Apache NiFi
• We use Hortonworks Data Platform (HDF) to move data around and 

implement QA / validation processes Captures logging and provenance for 
all operations

https://ukds-bdns.atlassian.net/wiki/spaces/DSAAP/pages/7675767/Data+Validation


SQL - it was good while it lasted but it’s time to move on



What and why of HBase/JanusGraph
• Traditional relational data stores will not scale and it’s not always 

easy to alter the schema
• Instead of:

• A property graph would be modelled like:
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SERL Logical Data Model (DDI4)



The access bit
To do FAIR properly, we must look to promote more machine-
actionable access and rights models:

Unify:
• Consents
• Rights
• Licensing
• Access Mediation
in a single model 

ODRL (open digital rights language) provides a ready-
made machine-actionable “vocabulary” to describe these.
Assets have
Policies consisting of
Rules (Permissions, Obligations and Prohibitions) 
which apply to Parties
and which determine Actions
which may have Constraints



Simple ODRL example

=> 
For Study 2000, ONS (organisation #55) have declared 
that guest users can view the metadata and UK users 
(group #122) can download the study



Front-end UX for SERL
• (1) Single entry point.  We allow researcher to search for the 

variables, time-ranges and geography they are interested in (a 
“Universal Query”)

• (2) Next step is to identify possible linkages and access criteria 
while incrementally filtering and/or aggregating.

• (3) Once data product is defined, we then execute the access 
conditions and backhaul the data into a virtual environment, with the 
analytic tool they have chosen to use



Example use case on PoC platform
• Research question: Average energy consumption by 

social class

• Two demographics : affluent and poor

• Geospatial visualisation by local authority district

• Uses smart meter energy data and household survey 
data

• Uses Spark to quickly process millions of records



Select concepts and time
In this case: “ENERGY CONSUMPTION” 
and “SOCIAL CLASS” in 2009



Filter/aggregate by variables



Result



Core messages
• Unification of metadata and data at lifecycle, function and process 

level is now possible and moreover, essential.

• Concept driven data discovery at the variable level and lower allows 
for powerful and flexible generation of bespoke data products.

• Standards based around semantic web and DDI(based on GSIM –
Generic Statistic Information Model).

• Datum based approach = domain-agnostic research

• Unified access model

• Derived and reproducible data products


