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Generic guidance for developing data lineage
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Data lineage development method

The quality of secondary uses data can be understood in terms of flow through the data pipeline and the technological context in
which it sits at any point in time. Data goes through various stages associated with landing the data, preparing the data and making
it available for dissemination, which mean that the disseminated data may be different to the submitted data. In addition, the data
will work its way through different aspects of the technology estate which contributes to understanding of context and further
transformations the data may have gone through. A firm understanding gained through clearly documented metadata at each stage
of the process is key to understanding the voracity of the disseminated data.

Development of data lineage for any given data set can be undertaken in several stages:
Identify key teams/contacts in the submission to dissemination pipeline and wider system
Acquire key specification and schema information

Establish where key versions of the data existed within the technical infrastructure
Identify where key transformations to the data took place

Establish additional dependencies such as use of specifications to develop the pipeline

2 o

Analyse the Central Metastore model and make amendments as required to effectively store the relevant metadata (with clear
consideration of other unrelated requirements), including development of outstanding technical infrastructure

Ingest the relevant schemas and specifications, including associated rules, code lists and mapping

Create pertinent example lineage diagrams to illustrate the flow of data through the pipeline and provide context to the stages
involved



Th e National Health Data sets

Metadata ~— Data set Community

— Data set Metadata<«

M O d e | — The data set Schemas

— Landing Environment Schemas

Metadata about each data set is held
within a data set community

Generic metadata relevant to the
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Developing a Lineage Template - Assets
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Parties

@ource for Data Set

Parties describe key
individuals or
organisations. A party is
likely to relate to more
than one data set. Using a
relationship to make the
link allows a single party
asset to be reused.

| " Generic
Hospital Care
Provider

| | NHS England
(NHSE)

1] Stuart
Richardson

s source for

Data Controller

©

Party Data Controller Data Set

A} Commissioning
Data Sets (CDS)
- Qutpatient

Party IAO Data Set

Fig 1.4

The Data Set contains key high
level metadata that should be
relevant to the associated
data wherever it appears in
the pipeline. It also groups the
logical attributes that
describe any associated
physical columns.




Rules, mapping specifications and field mapping
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Rules, Mapping Specifications and Crosswalks
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Guidance for developing data lineage using
Collibra




Section overview

1. Stage 1: Technology asset domain
2. Stage 2: Creating a data model
3. Stage 3: Rules and mapping specifications



Stage 1: Technology Asset domain

This includes creating the various technical Steps -
components of the overall process flow involved in .
. . 1. Create a Technology Asset Domain. (Need to be done only once for all data sets together.)
deriving the data lineage for the data set at the o T ) . .
) . 2. Once created, individual technology assets can be created by clicking on the + sign on the top right corner of the Collibra
highest level of granularity. )
tool and selecting the type of Asset to be created.
The major Asset Types used for the data set e.g. 3. Once the asset is created, add in the details like description, location, version, relation etc.
HES APC 4. If an asset is a part of another technology asset, assign the relation “is grouped by Technology Asset”
Svst 5. If an asset contains any schema, use relation “has schema”
a. stem . . .
4 o 6. If any asset is source to a different Data Asset, use relation “source system for Data Asset”
b.  Application N s . .
7. Explore the “Add Characteristics” to add more relations if any
c. Database
£ 02 National Standards b £ NHS Digital - National Data Sets
E NHS Digital Data SeF Technical Dimension Data Processing Service
Type: Technology Asset Domain @ .
Hospital Data Access Environment
E— Submission
DARS Wonderful Trusted
Overview XYZ . Production Extraction Research
A Assets g Database ."""’&I . Extract Service Service environment
Y [J Name % Status Asset Type
Responsibilities
O  Workforce Minimum Dataset ... Candidate System
History O wonderful Extraction Service New Application
& Files [0 Weekly Matched File CRD Candidate File
[0 Trusted Research Environmen...  Candidate System
[0 SuUsdata (RIAK) Candidate Database
[J  Strategic Data Collection Servi..  Candidate System
[0  Strategic Data Collection Servi...  Candidate System
[0 sqQLEstate Candidate System
O SPINE Candidate System
[0 Secure Electronic File Transfer ...~ Candidate System
[0  Secondary Uses Service (SUS+) Candidate System Flg 2 1
[ Personal Demographic Service... Candidate Database ’




Stage 2: Creating a Data Model

Use specification and physical metadata to create multiple models to describe the data journey

. Submission/Technical Output Specifications are modelled as Logical Data Dictionaries using Entities and Attributes

. Platform Schemas are modelled as Physical Data Dictionaries using Schemas, Tables and Columns

. Product descriptions such as the Data Access Request Service Product Specification found in the Civil Registration Deaths Accessible Data domain in the screenshot below are

modelled as Business Assets using Data Products, Data Domains (not to be confused with ‘Domain types’) and Data Concepts.

Start creating the individual assets based on the technical specifications document received for every individual data model. These can also be created by the + sign. But this is not a
feasible option when there are 200 or more columns to be created. It might also not capture all the required properties/relations of all the assets
If so, use the Entity Attribute template, Schema Table Column template or Product Domain Concept template as appropriate at the following link.
https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-4387-8081-7e75b8a29b82 ?tabbar=Files

Add more vertical columns to the spreadsheets to add more characteristics/properties to your fields. The templates will also help in assigning relationships across tables and columns
P

) Browse Q  searchin Civil Registration Deaths + % Tasks 0

& 02 National Standards » £ NHS Digital - National Data Sets (New model)

& Civil Registration Deaths
Type: Community

< Description

No value has been given yet. Double click or use the edit button
Overview -

Organization

Name Description Domain Type Owner Stakeholder Business Steward

A Assets Civil Registration Deaths

£8  Responsibilities -y Civil Registration Deaths Platform Schemas
espons es

== Access Environment Physical Data Dictionary
History

== Landing Environment Physical Data Dictionary
Files === Production Environment Physical Data Dictionary

=Y Civil Registration Deaths Products

- Civil Registration Deaths Accessible Data Business Asset Domain
== DARS Products Data Usage Registry
== Technical Output Specifications Logical Data Dictionary
--  Civil Registration Deaths Codelists Codelist
== Civil Registration Deaths Data Sets Data Usage Registry

Fig 2.2



https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-4387-8081-7e75b8a29b82?tabbar=Files

Stage 3: Rules and Mapping Specifications

@ Browse  Q  searchinNHs Digital Rules

& 02 National Standards ) & NHS Digital - National Data Sets

E NHS Digital Rules
Type: Rulebook @

NHS Rules v

Overview

>
I A\ Assets

g

Name t Status Asset Type Purpose is grouped by

O
Aa  Responsibilities
[0 » Automatic data cleaning and derivation rules Candidate Business Rule
O

€ History » (DS BUSINESS RULES Candidate Business Rule
& Fies [0 » CRD PROCESSING RULES Candidate Business Rule

O Disability Flag Candidate Business Rule Patient Realtime Experie
O Group-Level Data Set Validation Candidate Business Rule

[ » HES DATA PROCESSING RULES Candidate Business Rule 1)Record Validation

Fig 2.3

Creating Rulebooks for the data sets. These are Steps -
basically the Business Rules and Data Quality rules
(Used for various purposes like validation, derivation,
quality checks etc.) applied at the various stages of
data flow.

1.  Use Rules Ingest Template to create the rules hierarchy and define
the association with mapping specifications. There can be nested
rules as well. (Note — The “applies to” fields can be used to apply the
rules to specific assets like schemas, tables etc.)

This is a 2 step process — https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-4387-8081-

7e75b8a29b82?tabbar=Files

a) Creating placeholders for the rules. Creating

actual rules with details. 2. Relationships to other specifications such as the Submission
b)  Mapping the rules to the associated fields. Technical Output Specification can be defined manually from the
Meaning which rules are applicable to which associated asset.

columns of a particular table.

3.  Use Field Mapping Ingest Template to create the field mapping.

Cont'd...


https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-4387-8081-7e75b8a29b82?tabbar=Files
https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-4387-8081-7e75b8a29b82?tabbar=Files

Stage 3: Rules and Mapping Specifications (cont’d

i @ Browse Q Search in NHS Digital Mapping Specifications

& 02 National Standards ) & NHS Digital - National Data Sets

E NHS Digital Mapping Specifications
Type: Mapping Domain @

+ o Tasks 0

Mapping specs can be created to show a flow/relation/mapping between multiple
components/assets with complex relations.

Example — There can be some transformation logic/rules applied during the transition
or flow of data between the SUS and HES MART databases. Mapping specifications can
be created to show the relationship between the data structures along with the
transformations.

The following template creates Mapping specs, including pseudo code , source and
target data structure information https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-

4387-8081-7e75b8a29b82?tabbar=Files

**Be Careful**

Updating detailed information for columns/tables etc. via template imports can cause/
unnecessary updates/deletes/additions. Keep a close check on the options selected
while importing the templates and do a test import.

Resource

Test Results. Click 'Import’ to start the actual import or use 'Back’ to change the configuration.

Default ~ Revert to original
last changes 9 minutes ago
Overview
> 2
I A\ Assets
Y [J Name ¢ Status Asset Type source target Description IT Requirements Pseudo Code Alternative Name
Aa  Responsibilities
[0 Bed Days Within the Year deri...  Candidate Mapping Specification ahas_mart hes 0240 Bed Days Within the Yea...  This calculates the number of .. For EPITYPE =5, 6 set BEDYEA...  RULE_0240
€ History [ Confirmed NHS Number (CRD) Candidate Mapping Specification ONS Deaths CRD Weekly Matched File CRD
[  Data Breach Mapping Specific..  Candidate Mapping Specification minap_raw, crm_eps_raw, hf_... H
Files pping Sp pping Sp P! _€ps_! _ F|g 2.4
(] Episode Status derivation (HES) __Candidate Mapping Specification SUS V6.2 APC ahas_cur_clear Episode Status (EPISTAT) is der... _ Where CDS type is 120, 130, 140, Where CDS type is 120, 130, 140, RULE 0002
Import x

Created | Updated | Deleted

Communities
Domains

Assets

Complex relations
/ Attributes
Relations

Mappings

Back

Import

Fig 2.5


https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-4387-8081-7e75b8a29b82?tabbar=Files
https://nhsdigital.collibra.com/asset/f95da9ff-f7e6-4387-8081-7e75b8a29b82?tabbar=Files

Lineage examples using the Hospital Episode
Statistics data set



Section Overview
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HES APC, OP and CC whole data set Business Lineage summary view

HES APC, OP and CC whole data set Business Lineage partially expanded view
HES APC field level lineage — Example Derivation

HES OP field level lineage — Example Validation

HES CC field level lineage — Example Removal



HES APC, OP and CC whole data set Business Lineage summary view
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HES APC, OP and CC whole data set Business
Lineage partially expanded view

Legend
@il Data Set
Schema

22
@ Table
Bl Party
Y Business Process
B Business Rule
System
B Data Product
El Application
B Fie
B Database
@ Database View

Bl Commissioning —— -
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HES APC field level lineage — Example Derivation
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cs
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CONSULTAN...

B ENDDATE

s.. Secondary Uses Service —
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£ SUS data (RIAK) -
23 SUSVE2APC -
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Patient Care
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(EPISODE)

B STARTDATE
(EPISODE)

33 130-Finished  —
General Episode
cos

@ AcTviTY
CHARACTERIS
TICS -

CONSULTAN...

@ ENDDATE
(EPISODE)

B STARTDATE
(EPISODE) mim

38 190-Unfinished  —
General Episode
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CHARACTERIS
TICS -
CONSULTAN...

B END DATE

(EPISODE)

B STARTDATE
(EPISODE)
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Birth Episode CDS
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CONSULTAN...

B ENDDATE

(EPISODE)
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Date

—

-

B RULE_0001
Episode Type
derivation (APC)

B RULE_0002
Episode Status
derivation

RULES
. l‘

B HESDATA
PROCESSING

B RULE_0240 Bed
Days Within the e by
Year derivation

s... Data Processing Services (DPS)

.. Episode Status  —
derivation (HES)

0

Field Mapping —— governed by '—

SP.. Episode Type -
derivation (APC)
(HES)

B CDS Record
Type

(EPISODE)
32 120-Finished -
Birth Episode CDS

@ AcTIvVITY -
CHARACTERIS
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CONSULTAN...

Fig 3.2

B Episode Start
Date

Fag ¥
ruuv.man;

23 ahas_cur_clear - $2 ahas_mart -
B hes_apc = BB hes_apc 5
§ EPEND 2 zource for—t—3 | § EPIEND. moe " Cnmae
O seovene m@ ) ||| ... [Pk
(BED DAYS
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8 EPIYPE ——— ¢ source fu——n ||| EPITYPE i
Rules describe how data
Legend
changes between e
submission and B Database
32 Schema
dissemination. Here two o e
rules applied during the Database View
. SPEC Mapping
data journey transform speciicaion
@ Field Mapping
information about Bl Business Rule
. part  Data Attribute
episode type, and B soen
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Ref: https://nhsdigital.collibra.com/asset/6c9dcf6a-c4f5-4003-alca-575d3f0bf438?tabbar=TraceabilityPicture&picture=18f4a20d-bde7-4544-a582-47a3df76a81b

SPEC Bed Days Within
the Year derivation
(HES)

Candidate

Created on 2 Aug 2022, 15:43:00

Last modified 20 Mar 2023, 10:07:38
on

Description @

0240 Bed Days Within the Year derivation

IT Requirements @

This calculates the number of bed days that
an episode used during the current data year.
Itis calculated by subtracting the Episode Start
Date (EPISTART) from the Episode End Date
(EPIEND). If the EPISTART is prior to the
beginning of the data year, then the EPISTART
is replaced by the HES year start date.
BEDYEAR is not valid for record types that are
‘other maternity events'.

source Data Structure

ahas_mart

Pseudo Code @

For EPITYPE =5, 6 set BEDYEAR = null For
EPITYPE <= 4 If EPISTART is null or not valid
then set BEDYEAR = null If EPISTART is valid
and < year start date, set startdate = year start
date, else startdate = EPISTART If EPIEND is
valid and > period end date, set enddate =
period end date, else set enddate = EPIEND If
EPISTAT = 3 (ie the record is finished) If EPIEND
is null or not valid or if enddate < startdate
then set BEDYEAR = null else BEDYEAR =
enddate - startdate If EPISTAT =1, 9
unfinished) if EPISTART <= period end datg



.. » B NHS Digital Mapping Specifications X

HES OP field level lineage — Example Validation

In this example the submitted Ethnic Category data is
flowed through the pipeline as: ETHRAW — data that
should be submitted as one of the recognised 2001
census codes but appears as submitted, even if incorrect; Createdon 20 Mar 2023, 18:07:45
ETHRAWL — an additional local code that can be Last modified 21 Mar 2023, 08:02:44
submitted as part of the original Ethnic Category Data, on

again appears as submitted; and ETHNOS — 2001 Census

SPEC Ethnic Category
validation (HES)

Candidate

« Ethnic Value, where it has been correctly submitted irrespective Description @

S:i:gzgn of if it appears to have been submitted as a national or Ethnic Category, as supplied, is retained as
(HES) [for . . ETHRAW and ETHRAWL. ETHNOS is loaded
example. local code, if not 99 or X depending on the data year. from ETHRAW or. if that is null, from

B HESDATA ETHRAWL. ETHNOS is validated against the

—governed by - PROCESSING DA... ETHNIC 2001 census values.
RULES CATEGORY
O i B (LOCAL [ epresens T source Data Structure

Field Mapping CODE)

ahas_mart

S... Data Processing Services (DPS) target Data Structure

S... hes

S... HES AHAS View =

83 hes - @) Flat_Hes . Set ETHNOS = ETHRAW
If ETHRAW is null, set ETHNOS = ETHRAWL
@8 hes_op_otr_ @ hes_op_otr_ If ETHNOS is null or not in the range A, B, C, D,
e 0807 E,F.G,H, )KL M,N,PRS,2Z set ETHNOS to
ETHRAW represents — 99 (set to X prior to 2013/14)
E L is sou or \\ a ETHRAW

Alternative Name @

ETHRAWL is source for ETHRAWL
. - \ - RULE_0010
S AHAS CUR CLEAR =
= BB hes_op_0607 — B hes_op_0607 —
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HES CC — Example
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CRD whole data set Business Lineage view
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CRD field level lineage — Example Derivat
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CRD field level lineage — Example Code List
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