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About CESSDA ERIC
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Large-scale, integrated & sustainable data services 

Aims: 

Promoting results of social science research

Supporting national & international research & 
cooperation
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CESSDA Metadata Model (CMM)
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From theory to the technical 
implementation
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Excel XSD UML Profiles



Problem statement

We want to ingest valid, well-formed metadata from multiple Service 

Providers into products with different sets of metadata (EQB, CDC 

are the obvious examples)

We want to build a simple, stable toolchain to achieve this

We want formalised, maintainable descriptions of the artefacts used 

to support that toolchain
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Excel is great for information gathering but not suitable for 
schema design and implementation  (lacks semantics, difficult to 
do multi-dimensional or hierachical structures).

Brief in 2019 was to build out a “CESSDA XSD” file with ALL 
elements captured so far.  Less clear what the dataflow and 
toolchain should be.

Essentially, transcribed contents of existing Excel sheet into XSD 
schema.  Mappings specified to DDI2.x or DDI3.x as <xs:appinfo> 
annotations

These can be transformed into HTML style documentation
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CMM-XSD
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Example for Analysis Unit element
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CMM-XSD

metadata-office@cessda.eu



Top-level structure in XSD
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CMM-XSD
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Problem with XSD is that it‘s a schema, not a model.  

No XML document will ever be generated that has to 
conform to the CESSDA XSD Schema.

The CESSDA Metadata Model is essentially a 
documentary artefact that describes what elements 
across multiple dialects of DDI are supported by CESSDA

XSD gives us a head start in terms of an object model 
and in terms formalizing objects, their  properties and 
attributes
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UML Model
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“Classes” which represent objects e.g. Study, Question, Instrument and 
so on

(Very) loosely analogous to modelling tables in a database but with a 
much higher degree of abstraction

Each “class” can have attributes e.g. a Study class might have an 
attribute “Title”. It might have a relationship “contains” to the 
“Variable” class.

Diagrams themselves stored in XML Metadata Interchange (XMI) 
format – portability

Well-established toolchain in DDI (http://cogsdata.org/docs/) allowing 
generation of HTML documentation from XMI

Classes can be reused (“trace relationships”) from other models
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UML Model
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Example from DDI-CDI
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UML Model
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CMM UML Model under development.  This is a useful abstraction as 
a documentary artefact

BUT it does not solve the problem of validating and improving Service 
Providers‘ metadata for ingest into CESSDA products on a case by 
case basis

DDI Profiles are a well-established mechanism available in DDI3x to 
create “profiles” with clear semantics and extensibility for machine 
processing instructions.

Flexibility: Can create profiles for multiple products targeted at all 
flavours of DDI.

Biggest barrier to adopting this was that there was no programmatic 
library to validate an XML document against an XML profile.  We 
wrote one.
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DDI Profiles
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An XSD schema document (itself in XML format) defines ALL permissible 
elements and attributes in an XML document.

A “DDI profile” document (again in XML format) defines the SUBSET of 
required elements from the superset defined in the XSD schema.

Additionally, you can extend a profile with your own semantics e.g. 
whether an element is “Recommended” or “Optional” for example.

When a DDI XML metadata document needs validating and checking, you 
can (1) use the XSD to check things like structure, element types and 
cardinality and then (2) use the “profile” to check that all required 
elements for that particular use case are present

For example , for CESSDA Data Catalogue. @xml:lang is not mandatory in 
the DDI 2.5 schema but we can specify that it be mandatory in the profile. 
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Header
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What a DDI profile looks like
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Element detail
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What a DDI profile looks like
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CMV
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Available to use in CESSDA Metadata Validator

https://zenodo.org/record/4050124

CDC 2.5 Profile

CDC 1.2.2 Profile

Released at end of 2020

CDC 3.2 Profile 

Released 2021

EQB 2.5 Profile

EQB 3.2 Profile
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Published DDI profiles
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Limited semantics available natively in profile e.g. 

“MandatoryIfParentPresent” constraint necessary

Review process – move from email/BaseCamp

to BitBucket issue

Different stakeholder types have different priorities

Have a single design authority – profile development by 

consensus often leads to lots of changes.
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Lessons learnt
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Preparatory work: for new 
CMM version (to be released 
in 2022)

Updates: DDI profiles and 
UML model (in 2022) based 
on feedback of CESSDA 
Service Providers

CMM & DDI profiles
in 2021
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Questions & Answers
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Further Reading
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