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Content

/~My RAP journey: N\

* Where it all started (reproducible)
* Breaking it up — within a project (readable)
* Breaking it up — across projects (reusable)

« DHSC RAP products

\_

/
AN
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Before we start - LEGO

LEGQO's success is less about the end product and more about the process of getting there

ahoose chaos .... \ / ....or choose order

Dumﬁ) code into one
ong script

| 2&% Department of Health & Social Care



Where it all started — the beginnings of RAP

TEAM 1

Get data
Calculate statistic
Disclosure control
Format output
QA

A% Department of Health & Social Care



Where it all started — the beginnings of RAP

TEAM 10 TEAM §
.
TEAM 1
Get data
Calculate statistic TEAM 2 TEAM .
TEAM 8 Disclosure control
A h Format output —
QA |
TEAM 6 |

h h A
TEAM 7 TEAM 4 TEF'AM 3
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Code maturity — the RAP wish list

\

Readable
Reusable
Transparent
De-duplicated
Consistent
Robust
Efficient
Maintainable

Shareable

/ZReproducible \

/

Level 7: Gold RAP

—
o

Level 6: Silver RAP %

~

Level 5: Bronze RAP

Level 4: Aspiring RAP

Level 3: Open and
controlled code

Level 2: Organised code

% Level 1: Ad-hoc scripts

<

—

vl

€

(

Entire computational
environment
reproducibility

Continuous
integration/deployment

I
111

Dependent packages

Unit testin
- reproducibility

Package up code

Automate analysis pipeline
functionality LR

Adopting practices to build longer term capability, by
abstracting out functions and writing documentation

The use of version control and a service like GitHub or
Bitbucket to share code

Using a consistent structure to a coding project, and
adoption of some best practices

Using an open source coding language instead of
proprietary software

O Q)

O¢«O

t
0«0

@ |l

Bitbucket

v &

python

Source: Jamie Lendrum, Defence Science and Technology Laboratory, GDS Slack
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Code maturity — why its important

/ZReproducible \

Readable
Reusable

Transparent

De-duplicated

Consistent
Robust
Efficient

Maintainable

\ Shareable /

Who’s looking at \

your code?
Al
QA

Collaborators
Bug fixes

e Team turnover

Evolving products
Reruns
Re-purposing

Improve

/

/ Products evolve \

e

Repurpose

| 2&% Department of Health & Social Care
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Code maturity — achieving the RAP wish list

/Z(Reproducible \

iReadable
ZReusable
z( Transparent
z( De-duplicated
zConsistent
z(Robust
iEfﬁcient
Z(Maintainable

\ZShareable /

sometimes

-

D 5

(

Level 7: Gold RAP N

s

Level 6: Silver RAP

Level 5: Bronze RAP

Level 4: Aspiring RAP

Level 3: Open and
controlled code

Level 2: Organised code

Level 1: Ad-hoc scripts

&

o<

)

Entire computational
environment
reproducibility

Continuous
integration/deployment

I
111

Dependent packages

Unit testi
nit testing reproducibility

Package up code

Automate analysis pipeline
functionality LR

Adopting practices to build longer term capability, by
abstracting out functions and writing documentation

The use of version control and a service like GitHub or
Bitbucket to share code

Using a consistent structure to a coding project, and
adoption of some best practices

Using an open source coding language instead of
proprietary software

Source: Jamie Lendrum DSTL, GDS Slack

/

(
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@)

(oX 1o

T
0«0

@ |l

Bitbucket

v &

python

S
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Breaking it up — within a project: modular code

/Modular design \ / Divide scripts \
Functions

‘¢ )
» De-duplicated ‘ ‘

* Maintainable My code gets some data, <« —
« Consistent _—
calculates a statistic and (—

applies disclosure control. @

Repos, folders, files Then it formats the output

* Readable
L
» Transparent , ,

 Reusable /

* Maintainable
o

N AN |

| Z&s Department of Health & Social Care
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Breaking it up — within a project: packaged code

/ Packaged code \ / Divide scripts R packages \
1 package per task + wrapper
* Robust
- Reliable @ ‘ \

« Shareable

My code gets some data,

calculates a statistic and

applies disclosure control. > . Tool
Then it formats the output

VLS -—|

N —
N AN | /

aEnes
|
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Spot the difference

S daddad

tr
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Spot the difference — customer perspective

Kiran: LEGO customer :

colour of bricks
vehicles
greenery
purpose

| a&s Department of Health & Social Care
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Spot the difference — developer perspective

Kiran: LEGO customer

Ed: LEGO developer

purpose

colour of bricks
vehicles
greenery

use LEGO system
modular building
base board
characters

| @s Department of Health & Social Care
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reaking it up — across projects
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Breaking it up — across projects

Inputs specify requirements Standard code builds the
for the ‘different’ parts of ‘'similar’ parts of the product,
the product using the inputs provided

Data sources

RAP code

(mature, modular)

Bespoke requirements
(specifications)

—

Result = similar end
product with bespoke
elements

Product

| @s Department of Health & Social Care
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Summary

The product is complex, but the steps to create it can be simple
Break it up — modular design within projects:

« Write re-usable code as functions

» Split complex code into multiple scripts

* Organise related scripts into modules

« Organise and document modules as packages

Break it up — reusability across projects
« Code generic parts once and reuse

« Code bespoke elements as user inputs or separate modules

Useful references

Quality assurance of code for

analysis and research (the Duck

Book, ONS)

| 2@ Department of Health & Social Care
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https://best-practice-and-impact.github.io/qa-of-code-guidance/intro.html
https://best-practice-and-impact.github.io/qa-of-code-guidance/intro.html
https://best-practice-and-impact.github.io/qa-of-code-guidance/intro.html

DHSC RAP Projects

Centralised Indicator Automation (internal)

Reproducible process for generating indicator data to upload into Fingertips, used as an example in
earlier slides.

Health trends and variation in England 2025: A Chief Medical Officer Report (due for release)

Slide pack containing interactive contents pages, data visuals, text narrative and source reference links.

We are packaging up and genericising this code so it can be used for other projects.

Health trends in England (public)

Quarto dashboard summarising key information about health of people in England and how it has
changed over time.

’ eg’gi Department of Health & Social Care
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https://fingertips.phe.org.uk/static-reports/health-trends-in-england/England/overview.html

Centralised Indicator Automation

Tool inputs

Tool = wrapper package

Indicator

Definitions

(numerator &

denominator
sources, methods,
disclosure rules etc)

datalakeutils & DataLakeR

Gets numerator/ denominator counts from Data Lake

PHEaggregations
Produces estimated counts for unavailable areas

disclosurecontrolr

Applies disclosure control

PHEindicatormethods
Calculates statistics and confidence intervals

disclosurecontrolr
Applies disclosure control
pholior

Applies PHOLIO formatting

indigar

“instruction
manual’

Data Sources

Generates QA sense check output

Tool outputs

©
| 99
©
o
o)
N e
2]
©
L®)
<
o
oJ
©
b
1]
©
| &
o
]
1]
Ig
©
<

Key

Package

Package

Package

Bespoke
parts
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Health trends and variation in England 2025 (CMO report)

Module 1: define slide layouts Module 2: get data Module 3: create plots Module 4: populate slides
/Slide layout spec: N /Data spec: N /Chart spec: N /Slide spec: N
« Layouts * Method » Chart type « Layouts
* Placeholders « Title  Data « Content
 Fonts * Filters * Axes « Narrative
» Breakdowns » Series « References
N 2N 2N )\ _J
/R packages used: \ /get data functions:_\ /plot functions: _\ /Create slide _\
 officer + fingertipsR « afcharts functions:
« Other APlIs * ggplot2  officer
« Web scrapes o of » flextable
* readxlsx « scales
N ) L suglite ) J
PowerPoint master Data.Rda object Charts.Rda object Powerpoint slide deck
template » data Svg image files

« metadata

| Eﬁs Department of Health & Social Care 19\



/ Generate reports

]
Health trends in England QMD pages
[ — e o C R TR N T ] Vearange Styhng

,
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108 Deaths from all causes, ages under 75 £12000001  North East Regions (statistica) 2017 Persons <75 years 3915006 3836584 3004625 20170000

Life expectancy at birth, male

108 Deaths from all causes, ages under 75 £12000001  North East Regions (statstical) 2018 Persons <7Syears 393740 359343 1016775 20180000

. .
| Create tile image
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108 Deaths from allcauses ages under 75 E12000001  North East Regions (statstica) 2020 Persons <7Syesrs 4263560 182055 4536 20200000 '
108 Deaths from all causes ages undir 75 _E12000001 __ Norih East Regions staistica) 2021 Persons _<7Syewrs 4280573 421.0004 am22m0 20210000 [
Life expectancy at birth 90 S| Imn ary page
Male and Female, all ages
Chart Table Download More information
.
s Summary tile chunk

90 80

S Details page
75 /’_——’\/— & 2001 2023

76.0 29.3 Details chunk

2002 2005 2008 2011 2014 2017 2020 2023 See more life eXpeCtanCy data

Time period

85

70

—— Male = Female

3

@4, Department of

Health & Social Care Health trends in England Select an area ¥ Navigation

New This is a new service — your feedback will help us to improve it.

Create dynamic text

The line chart shows the average number of years a person would expect to live based on contemporary
mortality rates. For males, the life expectancy in England increased from 76.0 years in 2001 to 79.3 years in
2023. For females, the life expectancy in England increased from 80.6 years in 2001 to 83.2 years in 2023.
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