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Introduction to Mauro

A “Metadata Catalogue” for
modeling data assets, and data
specifications

Focused on data semantics, and
interoperability

Also interested in capturing data
flows, summary metadata, and
usage

Open-source tool, used in HDR UK
Innovation Gateway
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Use the Mauro Data Mapper platform to create shared
documentation for your data, and to collaborate on the definition

of new data models

Automatically import your existing schemas; link, annotate and share them; use these definitions in the

creation of new software components.

Mauro was previously known as the Metadata Catalogue, and has been built at the University of Oxford

with support from the National Institute for Health Research, and NHS Digital.
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Automate

Automatically create data models from existing artefacts, such as
relational databases, Excel spreadsheets, XML Schema, or definitions
in OWL or UML. Visualise your data to check for completeness and
consistency.

Features

Benefits of using the Mauro Data Mapper
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Collaborate

Create new models, re-using existing definitions. Manage
versioning and publication lifecycles, and comment directly on
parts of a model.
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Generate

Create new software and configuration from existing definitions -
generate forms, websites and databases - and make your
documentation go further using our extensive APls.



Data models

High-level information about a data
model itself

e mmmmm— T Schema details — structured
———— descriptions of classes and
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Terminologies

A te r m i n O I Ogy iS a fi rst_c I a SS m O d e I - International Classification of Diseases (ICD) Version 10 Edition 5 | 1.0.0

== |: Certain infectious and parasitic diseases
: h M =+ A00-A09: Intestinal infectious diseases
Wlt I n M a u ro = A15-A19: Tuberculosis
= A15: Respiratory tuberculosis, bacteriologically and histologically confirmed
A15.0: Tuberculosis of lung, confirmed by sputum microscopy with or without culture
A15.1: Tuberculosis of lung, confirmed by culture only

U n St ru Ct u re d CO I I e Cti O n S Of te r m S’ A15.2: Tuberculosis of lung, confirmed histologically

A15.3: Tuberculosis of lung, confirmed by unspecified means

a n d re I at i o n S h i pS betwe e n t h e m . A15.4: Tuberculosis of intrathoracic lymph nodes, confirmed bacteriologically and histologically
A15.5: Tuberculosis of larynx, trachea and bronchus, confirmed bacteriologically and histologically
A15.6: Tuberculous pleurisy, confirmed bacteriologically and histologically
A15.7: Primary respiratory tuberculosis, confirmed bacteriologically and histologically
A15.8: Other respiratory tuberculosis, confirmed bacteriologically and histologically

Ty p I Ca I Iy h I e ra rC h I Ca I’ b ut A15.9: Respiratory tuberculosis unspecified, confirmed bacteriologically and histologically

== A16: Respiratory tuberculosis, not confirmed bacteriologically or histologically

S u p p O rti n g a rb it ra ry re I at i 0 n S h i p A16.0: Tuberculosis of lung, bacteriologically and histologically negative

A16.1: Tuberculosis of lung, bacteriological and histological examination not done

ty p e S to O A16.2: Tuberculosis of lung, without mention of bacteriological or histological confirmation
A16.3: Tuberculosis of intrathoracic lymph nodes, without mention of bacteriological or histological confirmation
A16.4: Tuberculosis of larynx, trachea and bronchus, without mention of bacteriological or histological confirmation
A16.5: Tuberculous pleurisy, without mention of bacteriological or histological confirmation
A16.7: Primary respiratory tuberculosis without mention of bacteriological or histological confirmation

B rOWS e ) S e a rC h fu n Ct i 0 n a I ity b u i It A16.8: Other respiratory tuberculosis, without mention of bacteriological or histological confirmation

A16.9: Respiratory tuberculosis unspecified, without mention of bacteriological or histological confirmation
i nto t h e i nte r‘fa Ce =+ A17: Tuberculosis of nervous system
=+ A18: Tuberculosis of other organs
<+ A19: Miliary tuberculosis
<+ A20-A28: Certain zoonotic bacterial diseases
=+ A30-A49: Other bacterial diseases

Ca n b e u Se d a S ta rget fo r Se m a n t i C =+ A50-A64: Infections with a predominantly sexual mode of transmission

4 A65-A69: Other spirochaetal diseases

I i n ks’ o r a S a d ata ty p e Wit h i n a =+ A70-A74: Other diseases caused by chlamydiae

=+ A75-A79: Rickettsioses
l I l O d e I =+ AB80-A89: Viral infections of the central nervous system

=+ A92-A99: Arthropod-borne viral fevers and viral haemorrhagic fevers



Code Sets

Pneumonia Secondary Care  Draft
9 Item type: Code Set
P Branch: | main 4

L‘ Documentation Version: 1.0.0

Description Terms (15) Comments History Links
Terms [ Y
Terminology
International Classification of Diseases (ICD) Version 10 Edition 5
International Classification of Diseases (ICD) Version 10 Edition 5

International Classification of Diseases (ICD) Version 10 Edition 5

International Classification of Diseases (ICD) Version 10 Edition 5

International Classification of Diseases (ICD) Version 10 Edition 5

International Classification of Diseases (ICD) Version 10 Edition 5
International Classification of Diseases (ICD) Version 10 Edition 5
International Classification of Diseases (ICD) Version 10 Edition 5
International Classification of Diseases (ICD) Version 10 Edition 5
International Classification of Diseases (ICD) Version 10 Edition 5

International Classification of Diseases (ICD) Version 10 Edition 5

International Classification of Diseases (ICD) Version 10 Edition 5

Attachments Rules (0)

Term

B01.2: Varicella pneumonial17.1

B05.2: Measles complicated by pneumonial17.1

B20.6: HIV disease resulting in Pneumocystis jirovecii
pneumonia

B25.0: Cytomegaloviral pneumonitis)17.1

J10.0: Influenza with pneumonia, seasonal influenza virus
identified

J11.0: Influenza with pneumonia, virus not identified

J12: Viral pneumonia, not elsewhere classified

J13: Pneumonia due to Streptococcus pneumoniae

J14: Pneumonia due to Haemophilus influenzae

J15: Bacterial pneumonia, not elsewhere classified

J16: Pneumonia due to other infectious organisms, not
elsewhere classified

J17: Pneumonia in diseases classified elsewhere

<+ Add Term

Definition

Varicella pneumonial17.1

Measles complicated by pneumonial17.1

HIV disease resulting in Pneumocystis jirovecii pneumonia

Cytomegaloviral pneumonitis)17.1

Influenza with pneumonia, seasonal influenza virus identified

Influenza with pneumonia, virus not identified

Viral pneumonia, not elsewhere classified

Pneumonia due to Streptococcus pneumoniae

Pneumonia due to Haemophilus influenzae

Bacterial pneumonia, not elsewhere classified

Pneumonia due to other infectious organisms, not elsewhere classified

Pneumonia in diseases classified elsewhere

A new model type, collating a set of
terms from one or more
terminologies

Can be used to define phenotypes
or cohorts within datasets

Usage information to define
applicability of terms within
terminologies

Can be used as target for semantic
links, or as a data type within a
model



Rules

Any model, or model component,
can define rules, or constraints

Each named rule may have a
number of representations in
different languages

Current support for SQL, DMN,
Java, Python.

These can be used for documenting
constraints, validation, or profiling
data.

Edit Rule Representation

DMN -

Representation

Import DMN File

... Chapter 11 Example

: _9delalcd-f529-4ad8-ad8e-ec5fb5d96ads

Cancel Apply



https://files.slack.com/files-pri/T0WUSNUMV-F01QEFSHB6J/dmnscreen1.png

iterative, collaborative development

Support for versioning — lightweight form of GitFlow allowing forking and
merging

Tools for collaborative editing
Publication life-cycle, including finalization and superseding
Variety of import / export formats

Federation through publish / subscribe mechanism



FHIR Integration

Ongoing work with NHS Digital -
supporting NHS Data Dictionary

Integration with fhir.nhs.uk and
new NHS terminology server

‘CodeSystem’ -> Terminology
‘ValueSet’ -> CodeSet
‘StructureDefinition’ -> DataModel

All linked to the FHIR Core Model,
imported via XSD

FHIR 3.0.1: DiagnosticReport

FHIR 3.0.1

Description Elements Context
Data Classes a Y
Name

diagnosticReportStatus

DataClass

diagnosticReport.Performer

DataClass

diagnosticReport.Image

DataClass

Data Elements m Y

Name

image

DataElement

text

DataElement

History

Data

Rules

Details Multiplicity

Description:

The status of the diagnostic report as a whole.

Des

The findings and interpretation of diagnostic tests performed on patients, groups of patients,... Show more

Description:

The findings and interpretation of diagnostic tests performed on patients, groups of patients.... Show more

Details Multiplicity

Description: (115

A list of key images associated with this report. The images are generally created during the... Show more

Data Type:
diagnosticReport.Image (reference

[ref: diagnosticReportimage]

Deserition: 0.1
A human-readable narrative that contains a summary of the resource, and may be used to represent... Show
more

Data Type:
narrative (Reference)

[ref: narrative]



Access

REST API conforming to standard
principles

Client libraries defined in Java /
Groovy, Javascript / Typescript, and
(new) .NET. Python on the way...

Web interface for browsing /
discovery

Plugins built to import / export
from other data formats

Looking to increase support for
federation with non-Mauro sources

User Interface
(Angular)
—
Programming API Programming API
(TypeScript) (Java)
REST API
(HTTP)

Core Plugins
(Grails / Groovy / Java)

Core
(Grails / Groovy / Java)

—
Relational Database
(Postgres)

~
Search Index
(Lucene)




Standardisation / integration

Interchange formats, but also APlIs
Import of Caliber phenotypes from GitHub
Import / export to NHS Digital Terminology Server

SPARQL endpoint for semantic web



