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NISRA: Flexible Table Builder



NISRA: Flexible Table Builder
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Why automate data publicat ion?
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Why?

Speed

Speed



“It allows us to release billions of 
anonymised census statistics far more 

quickly than ever before”
—Jen Woolford, Director of Population Stat ist ics, ONS

Source: https:/ / blog.ons.gov.uk/ 2023/ 03/ 28/ new-ways-to-access-census-2021-
data/

17

https://blog.ons.gov.uk/2023/03/28/new-ways-to-access-census-2021-data/
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×2
faster
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Why?

Speed

SpeedFlexibility



“It puts the power in the hands of users to 
find and download combinations of data 

they are most interested in. ”
—Jen Woolford

Source: https:/ / blog.ons.gov.uk/ 2023/ 03/ 17/ whats-next-for-census-
2021/
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https://blog.ons.gov.uk/2023/03/17/whats-next-for-census-2021/
https://blog.ons.gov.uk/2023/03/17/whats-next-for-census-2021/


Reproducibility & 
efficiency



“Reproducible analysis is more efficient, 
open, and easier to quality assure & re-use. 

”
—UK Government Stat ist ical Service

https:/ / analysisfunction.civilservice.gov.uk/ policy-store/ reproducible-analytical-pipelines-
strategy/
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Technical challenges & solut ions



How it  works

Safe
tables

Data 
serviceMicrodata

Metadata
service

Schema & 
content

Meta
data

A
PI

User 
interface

Data 
visualisations and 

interactives

XLSX, 
CSV, 
JSON

24



Challenge #1
Automating tabulat ion and perturbation 
of outputs in real-t ime



Need

Build cross-tabulations from confidential 
microdata and apply perturbation algorithms 
in real-time, in response to a user’s query.
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● Understand the speed killers: all data transformations, every copy 
operation, network and I/ O characteristics, memory footprint of 
data

● Custom database: implement only those features we need and 
optimise data structures

● Minimal at tack surface: tiny API with tightly controlled inputs

Making it  fast  and secure
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● Cell-key perturbation of frequency counts

● Independent perturbation of zeros in frequency counts

● Preservation of structural zeros

For more, see “The methodological challenges of protecting outputs from a Flexible 
Dissemination System” by Stephanie Blanchard.

Perturbation approach
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https://www.ons.gov.uk/file?uri=/methodology/methodologicalpublications/generalmethodology/surveymethodologybulletin/smb79combined2.pdf
https://www.ons.gov.uk/file?uri=/methodology/methodologicalpublications/generalmethodology/surveymethodologybulletin/smb79combined2.pdf


● Confidential microdata: Cross-tabulation of confidential 
microdata with perturbation

● Synthetic microdata: Cross-tabulation of synthetic 
microdata (with no perturbation)

● Static data: Loading and serving of pre-computed static 
tables

Use cases
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Challenge #2
Flexible data needs
flexible metadata



Develop a capability to allow metadata and 
translations to be associated with flexibly 
created outputs.

Need
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● User-defined schema: allow specification of arbitrary custom 
metadata using a user-defined schema parsed when the 
software is run

● Support  mult iple languages: Census outputs need to be in 
English and Welsh; use metadata service to store translations 
of metadata

Technical approach
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Data 
dict ionary
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Automatic
Excel
generat ion
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Translat ions
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Translat ions
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● Contact  phone number wrong? Change it in one place and all 
Excel downloads will automatically use it.

● Need to change a category label? Change it in one place and it 
will appear automatically in the UI, data dictionary, visualisations 
and Excel downloads.

Example benefits
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Challenge #3
Automating disclosure checks



Create the capability to allow disclosure 
checks to be specified and automated, and 
for new checks to be created without 
requiring software changes. 

Need
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NTTS 2021 conference paper
A Disclosure Rules Language for

Deciding Publishability of Frequency Tables

2. RATIONALE

Whilst it is possible to use existing computer languages to specify the disclosure control rules, using such an approach would have
the following disadvantages:

– The core software code and data would need protecting from user authored rules code in order to maintain resilience in the
face of bugs. This incurs significant communication and performance penalties.
– Using close coupling for performance reasons creates difficulties with version management between user code and core
software code (e.g. changes in data representation).
– A general purpose language has more scope for unintended behaviour and side effects, e.g. by unintentionally adding global
state.
– Programs in general purpose languages are typically not amenable to parallel execution unless great care is taken and
authors are knowledgeable in appropriate techniques.
– General purpose languages are typically large in scope and thus present more of a learning challenge for a program author.
– User authored code in a general purpose language would typically have more diverse ways of specifying a given rule and
thus present more of a challenge for a reader.
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● Set maximum variables: block queries that will lead to overly 
sparse outputs before they are run.

● Set maximum cell count: block queries that contain too many 
observations.

● Sensit ive variables: limit queries against sensitive or detailed 
variables.

Query checks
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● Attribute disclosure: individual or group attribute disclosure in a 
table can be detected and suppressed.

● Identity disclosure: tables containing too many values of one 
can also be blocked.

● Sparsity and dominance: block tables that have proportionally 
too many zeros or are too skewed towards one particular 
category.

Output  checks
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Challenge #4
Helping users build their own tables



Design a user interface that helps users build 
their own table from scratch from a 
microdata-based dataset.

Need
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Demo: 
https:/ / build.nisra.gov.uk

https://build.nisra.gov.uk


What’s next?



Deliver more data, faster, with 
automated data publishing

Multiple language support

Protect  privacy

Easy-to-use & accessible

Improve efficiency
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What’s next?

● Supporting magnitude data: improving tools for loading and 
finding pre-built magnitude data tables

● Improving administrat ion features: adding features and control 
around publication of data

● Adding visualisat ion tools: allowing exploratory visualisation and 
mapping in the user interface
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Thanks!
mike@sensiblecode.io

https:/ / build.nisra.gov.uk

https:/ / sensiblecodeio.github.io/ ni-census-maps/

https:/ / www.ons.gov.uk/ datasets/ create

https:/ / cantabular.com

https://build.nisra.gov.uk
https://sensiblecodeio.github.io/ni-census-maps/
https://www.ons.gov.uk/datasets/create
https://cantabular.com
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