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The UK Data Service and census data

UKDS provides access to the latest as well as past
census data from 1971 onwards

It brings expertise, knowledge, and vast experience on
handling census data. Some of our colleagues have
been working on census data for decades

Separate groups within UK Data Service work with
different types of census data




Flow data

Flow data enumerate movements
of people from one place to
another. They include migration,
journeys to schools or work, and
travel to second residences.
These data are characterised by
their complexity, volume, and
sparsity.

Data are available from censuses
from 1981 onwards. Data from
2011 and 2021 have different
levels of access.




Web Interface to Census Interaction Data (WICID)

WICID, initially developed in the late 1990s, went online in 2000 to provide
a web-based interface for flow data. It underwent a redesign in the early
2000s to support the 2001 census outputs and received significant
upgrades in the early 2010s to accommodate 2011 census data. Today,
WICID remains the only web tool in the UK dedicated to flow data, offering
sub-setting capabilities and hosting census data spanning four decades.
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Census flow data (also referred to as interaction data) relate to the movement of people between places. These can be regular short distance moves such as the daily commute to work, or less frequent - and
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Available Data Flow data differ from other Census data in that they link two locations - an origin and a destination. With two geographies, flow datasets can be much larger than other Census data products.
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Office for National Statistics - for more information about the dataset and how to gain access, click here.

New data for un-registered users
I Un-registered users and interested registered users can now access a time series of UK inter-district migration estimates, which have been produced by CIDER. These data are available directly from the

What now? About the data
Currently migration and commuting data from the 1981, 1991, 2001 and 2011 Censuses are available through WICID. Additional non-census datasets are also available from the system
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Tutorial information is available describing how to use the interface
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New systems for census data

CKAN for aggregate data

DCAT for improved data discovery

APIl-driven tools for flow data to supersede
WICID




Why was a new platform needed?

Modernisation and future-proof design

A platform using latest technologies and best-practice
principles designed to last for many years in the future.

Interoperability

A dedicated fully-functional API allows the exchange of
Information with other systems — whether internal or external.

Flexibility, customisation and modularity

« Separation of backend and frontend allows flexibility on the
Interface design, quicker adaptability to changing requirements
and advanced modularity as components can be customised,
extended, and implemented as needed.




APIl-driven platform for flow data

N\
Data discovery

Data retrieval with subsetting capabilities
Integration

Tailored interface

User-centric development

Secure authentication
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Software development conceptual decisions.

Build vs buy dilemma

Out-of-the-box software
solution

CMS-Like software with

customisation (hybrid)

Tallor-made solution
(bottom-up)

No such choice available due to the
highly-specialised nature of these
datasets

Various solutions were considered,
but significant development would
still be required to achieve the
necessary data transformation
capabilities, and constraints could
still remain.

Fully customised to our needs with
maximum flexibility and control, but
with high development effort.




Complexity

flow data
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Platform access

* Internal UKDS systems

* Third-party systems

* End-users (e.g. programming
scripts, Power Bl, etc.)

-

Authentication via
bearer tokens

Request Request

Response
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REST API Specifications — OpenAPI 3

Representational State Transfer (REST) APIs are the most common type of APIs

It was preferred over other protocols like RPC, SOAP, and GraphQL.

The flow data API follows the OpenAPI 3 specifications.

Extensive Stateless

Wide Adoption Support operations

Easy HTTP(S)
Integration technology

Interoperability

.\‘K OpenAPI
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REST API

Client Server
:I—» HTTPS URL
t GET /api/flowdata/vl/datasets
POST /api/flowdata/vl/geographies
/api/flowdata/v1/flows

dataset 1d: 121
table id: “WUO4BUK”
sequence: 1

}



Census flow data taxonomy
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Census flow data AP| endpoints - example

Data discovery (JSON response)

/datasets

[families

/series
/geographies
[areas

Client

[themes Submitted tasks for data retrieval run in

topics ' parallel via a multithreading system
“utilising a queue to manage prioritisation

asynchronous |
[flows POST  [Haxdbhcend




Example of available query parameters for /datasets

PARAMETERS

— page

| results per page

— soret

H group

|~ operator

I maten_type

- comparison

[H fields include

H fields omit

i fields_sad

i dataset_id

I~ geography label

| geography_id

H origin geography_id

I destination geography id

| intrinsic_geography_id

integer
Example: page=1
Number of page

integer
Example: results_per page=20

Results per page

Array of strings | [1..3] items

Example:| sort=geograpny_id:desc, table id:asc

Sort the datasets by the given keys
Array of strings  [1..2] items
Example:| group=dataset_id, table id

Group the datasets by the given keys

string

Example: | operator=any (geography_id,topic_alias);all (cheme id,family id)

Defines the operator between parameters

string

Example: match_type=exact (geography id,topic_alias):all(cheme id, family id)

Defines the type of parameters (any, all, exact)

Array of strings  [1..10] items

Example: | comparison=dataset_id:gt, number of variables:bt
Allows to define a comparison operator for parameters (gt for greater than, It for less than, eq for equal, bt for between). For bt there must be two parameters

for the same identity, e.q. dataset_id=10, dataset_id=20.

Array of strings  [1..30] items

Example:| fields_include=dataset_id, dataset label

Allows to define the desired fields to be shown.

Array of strings  [1..30] items

Example:| fields_omit=dataset_id, datase:_label

Allows to define the fields excluded from being shown.

Array of strings  [1..30] items
Example:| fislds add=geographies full
Allows to show fields that are not shown by default

Array of integers [ 1..100] items.
Example: dataset_id=10,11,12
Retrieve data by supported dataset id

string
Example: | geography label=LSOA
Retrieve data by geography label

Array of integers [ 1..10] items
Example: geography 1d=10,11,12
Retrieve data by supported geography id

Array of integers [ 1..10] items
Example: | origin_geograpny_i1d=10,11,12
Retrieve data by supported origin geography id

Array of integers [ 1..10] items
Example:| destination_geography 1d=10,11,12
Retrieve data by supported destination geography id

Array of integers [ 1..10] items
Example: intrin =10,11,12
Retrieve data by supported intrinsic geography id

c_geography_id

T

T

T

T

aggregate geography id

topic_alias

topic_label

row_toplc_slias

column topic alias

T

T

T

T

T

I

theme label

family id

series_id

takle_id

table_title

dataser_label

dataset_description

Array of integers  [1..10]items
Example aggregate_geography 1d=10,11,12
Retrieve data by supported aggregate geography id

Array of strings  [1..10]items
Example: topic_alias=agel, carorvanl
Retrieve data by supported topic alias

string
Example: topic label=age
Retrieve data by topic label

Array of strings  [1..10]items
Example: zow_topic_alias—agel, carorvanl

Retrieve data by supported row topic alias

Array of strings  [1..10] items
Example: column topic alias=agel, carorvanl
Retrieve data by supported column topic alias

Array of strings  [1..10]items
Example: theme alias=age
Retrieve data by theme alias

string
Example: theme label=age
Retrieve data by theme label

Array of integers  [1..10] items
Example: family 1d=1,2,3
Retrieve data by supported family id

Array of integers  [1..10] items
Example: series id=1,2,3
Retrieve data by supported series id

Array of strings  [1..100] items
Example: table 1d=WUOSEZNW
Retrieve data by supported table id

string
Example; table title=Resident
Retrieve data by table title

string
Example: dataset_label=Resident
Retrieve datasets by dataset label

string
Example: dataset_description=Resident
Retrieve datasets by dataset description



Technology stack of the API

ubuntu @ docker

APACH E‘ unicorn
N SuperV|sor /
\
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Interface

We strive to ma

Census Flow Data
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Discover and download UK Census origin and

destination data

Find origin and destination statistics
about the UK population including
data on housing, health, migration
and the labour market, We provide
access o data for England.
Northern Irsland, Scotiand and
Wales from the 1971, 1881, 1991,
2001, 2011 and 202172022 UK
censuses

Browse our catalogue by.

GEOGRAPHIES SERIES
THEMES AND TOPICS

ke the new Iinterface as modern and
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Weicome to the new
interface for UK Census
Flow Data!

This is a beta version that
will be improved over time
and eventually replace our
old platform. Please let us
know what you think by
reaching out to us. Use the
contact button at the top
menu.

Use our WorkSpace environment to discover and construct flow data

WORKSPACE
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Census Flow Data
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Discover and download UK Census origin and

destination data

Find origin and destination statistics
about the UK population including
using, health, migration
provide

Northern Ireland, Seatiand and
Wales from the 1971, 1981, 1991

2001, 2011 and 2021/2022 UK
consuses.

Browse our catalogue by:

FAMILIES

GEOGRAPHIES

THEMES AND TOPICS

DATASETS

SERIES

accessible as possible.

Il

Welcome to the new
interface for UK Census
Flow Data!

This is a beta version that
will be improved over time
and eventually replace our
old platform. Please let us
know what you think by
reaching out to us. Use the
contact button at the top
meny:

Use our WorkSpace environment to discover and construct flow data

WORKSPACE




Features and enhancements

Not all functionalities will be released in the initial version of the
platform. Some features, like areas selection via an interactive map, will

be implemented gradually.

The API will offer new capabilities that were not previously available.

For example, combining multiple tables on common geographical
areas.

More work Is needed to harmonise the metadata for all UK censuses
from 1981 to 2021/22.




| essons learnt

Building something from the ground up takes time.
Prepare not to meet the original deadlines. Or the
revised ones!

If you can apply for funding, do so! Having a funded

Gh project and a dedicated and experienced team to work
&= on it will help immensely.

CALM

AND

ACCEPT
URPHYS LA

If something can go wrong, it probably will. Be ready to
tackle unexpected challenges.
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Thank you.

Vassilis Routsis, v.routsis@ucl.ac.uk
Oliver Duke-Williams, o.duke-williams@ucl.ac.uk
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