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Agenda
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• Why we need data models and how they support interoperability

• What is an Allotrope Data Model (ADM)

– ADMs drive Allotrope Simple Model (ASM) generation

• Modeling Working Group Business Process



INTEROPERABILITY THROUGH DATA 
MODELING
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Increasing volumes of data being generated in life sciences

Fig 1: https://www.statista.com/statistics/1037970/global-healthcare-data-volume/
Fig 2 :https://www.cartertoons.com/product/stuck-in-a-patch-of-fog/

Total amount of global healthcare data generated in 2013, compared to 
2020*(in exabytes)

Figure 2Figure 1



Slides courtesy of Dana Vanderwall, Ph. D.

An example of a free text analytical method

How does an analytical chemist identify concepts 
that are important?

How would an algorithm identify things that are of 
importance to the analytical chemist?



Using ontologies to organize and structure data

Classifying and Structuring data…

• …makes us decide what things 
are important enough to name, 
classify, and relate to each other 
(aka data model), which…

• …enables consistent search and 
retrieval of information across 
data sets (regardless of vendor 
origin), spot outliers, make 
decisions at scale

• Provides a common 
nomenclature and framework for 
interoperable data exchange

• Allows software and other tooling 
to enforce the model constraints 
upon data creation / entry



Classifying concepts in an Analytical Method
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Taken From

ACS Comb Sci. 2012 Sep 10;14(9):520-6. doi: 10.1021/co300075g. Epub 2012 Aug 27.
Addressing the medicinal chemistry bottleneck: a lean approach to centralized purification.
Weller HN, Nirschl DS, Paulson JL, Hoffman SL, Bullock WH.

ENTITY RECOGNITION OF EXPERIMENTAL 
PROCEDURES 



Ontology for HPLC Process, Materials, Results



Raw
 Data

Data Models in Your Organization

Complex & Simple 
Integrations

Instruments
Data Systems

ELN

LIMS

Other

Lab Instrument Systems

Lab Meta-Data Systems

Users Engage Data

ELN

BI Platforms

Python/R

IoT
Connectors

Data models provide a shared structure and 
terminology for formatting lab data. Models are 
applied by data converter toolkits

IOT Connectors transfer lab data to 
cloud platforms 

Fitting your raw data with a data 
model leads to a standardized 
data set
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• A Model represents one or more Use Case(s)
• The Model uses RDF graph to describe the 

Use Case(s)
• An Allotrope standardized Model for a 

laboratory analytical processes is called ADM
(Allotrope Data Model)

• Heterogenous vendor systems can seamlessly 
exchange ADF files (read and write) and 
process its Data that adheres to an 
associated standardized ADM

What is an “Allotrope Data Model” (ADM)
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ADF file

ADM

Vendor A Vendor B

Vendor C
Vendor D

MODEL



Advantages

• Simple structure, reusable queries, and Excel-based creation
• Easy association of key / value pairs
• First step towards graph description
• Leafnode classes have better semantics than textually annotating
• Classes can be created by concatenating terms
• Collapsing contextual information into single node
• Structured aggregations allow grouping of related metadata

ADM Tabular/Aggregation Benefits
Drawbacks

• Provide limited context until connected back to AFO
• Disconnected nodes are not easily merged together
• Aggregations are easier to merge but still not trivial
• Less machine-understandable due to limited 

semantics & context
• Difficult to extend if details of leafnodes are to be 

described
• Data cannot be interrogated by a single query easily
• Multiple queries needed to understand leafnode

values and hieararchy

Example: Conductivity Measurement Model (.xlsx file) 
Kimball, A., Woolford-Lim, B., Bakalarski, C., Vanderwall, D., Fessenmayr, H., Krieg, H., Athanas, M., Wang, S., Weber, T., Antonucci, V., Schafer, W. Allotrope Data Modeling in a nutshell. 
Allotrope 2019 Fall Connect Workshop.



Data Flow Using the Simple Model vs ADM
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Mapping 
proprietary 

terms  to 
AFT/AFO

Modelling 
according to 

ADM

Containerizing  
within 

ADF

Modelling 
according to 

ASM

Containerizing  
with a selected 

file format

Semantically rich data flow (RDF) 

“Simple” data flow (JSON)ADM – ASM Compatibility

• All terms are mapped to ADM
• ASM is created from ADM
• Two pathways for leveraging Allotrope 

Technology



WG Business Process for Drafting a Tabular Model
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Semantically 
Defining Terms

SME 
Review

Modeling 
Working 
Group

Prioritized Instrument Term List
• Company rep sponsors instrument for 

model development
• SMEs draft a priority term list
• Define model use case

Submit to AF governance 
process

Van Den Driessche, G., Anderson, E., A Path Towards Allotrope Adoption through Cloud-based Data Harmonization: A qPCR Plate Reader Case 
Study. Fall Allotrope Connect Workshop, Sept. 30, 2020 

Modeling WG Business Process
• Prioritized term list submitted to WG
• WG members & semantic engineers formally review term definitions & assign to 

AFO
• Draft model shared with partner SMEs for formal review



Scientific SMEs Semantic SMEs/
Semantic Tools

Administrative

Capture Terms

Identify Existing Terms in AFO

Submit to Governance 
Process

Share Sample 
Instrument Files

Public Review

Release

Overview of Modeling WG Roles

• Collaborative partnership 
drives success

• Scientific SME’s
• Provide domain 

knowledge
• Gain semantic 

knowledge

• Semantic SMEs
• Provide semantic 

expertise
• Gain domain 

knowledge

Kimball, A., Woolford-Lim, B., Bakalarski, C., Vanderwall, D., Fessenmayr, H., Krieg, H., Athanas, M., Wang, S., Weber, T., Antonucci, V., Schafer, W. Allotrope Data Modeling in a nutshell. 
Allotrope 2019 Fall Connect Workshop.

Sponsor Models

Define New Terms for AFO

Review Term Definitions

Finalize Tabular Model



The process for developing and integrating new Allotrope Data Models (ADM) and new ontology terms into the 
Allotrope Foundation Ontologies (AFO) consists of five phases, from creation of the initial group to develop the new 
ADM/AFO through its official inclusion as an Allotrope Recommendation.

• Data Model and Ontology Development

– Phase I: Model Ideation and Development

– Phase II: Formalization of Draft Model and/or Additional Taxonomy Terms

• Draft Model Governance

– Phase III: Draft Model Review

• Public Review

– Phase IV: Public Review Procedure

• Incorporation of Model as a Formal Allotrope Recommendation

– Phase V: Periodic Release of ADM and AFO

Data Model and Ontology Governance Process
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Data Model and Ontology Governance Process
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₋ Phase I: Model Ideation and Development

₋ Phase II: Formalization of Draft Model and/or Additional Taxonomy Terms

₋ Phase IV: Public Review Procedure

₋ Phase V: Periodic Release of ADM and AFO

Phase III: Draft Model Review



Over 80% of ADMs  are tabular, and do not require a full graph model for standardized 
data representation

https://www.allotrope.org/product-releases

©2021 Allotrope Foundation

21%

79%

Breakdown of Graph vs Tabular ADM 
Models

Graph

Tabular

Model Type Maturity Availability 
(*targeted) Status

Automated 
Reactors - PAT 

(Process Analytical 
Technology)

Tabular | Graph REC 2021/03 | 
(*2021/09)

Released & In 
Review | In Draft

Balance Tabular REC 2020/06 Released

Blood Gas Analyzer Tabular REC 2020/03 Released

Bulk Density Tabular REC 2020/12 Released

Calibration Graph REC 2021/03 Released

Cell Counting Tabular REC 2020/06 Released

FTIR Tabular REC 2021/03 Released

https://www.allotrope.org/product-releases


• Modeling WG meets weekly on Wednesdays at 11 AM ET (4 PM BST, 5 PM EET)
• Contact Ben Woolford-Lim to be added to the mailing list serv

– benjamin.woolford-lim@allotrope.org

• Product Releases - https://www.allotrope.org/product-releases

• ADM Governance Process -
https://community.allotrope.org/resources/reference/semantic/governance/afo_adm_governance_process/

• The official repository for the ADM artifacts: https://gitlab.com/allotrope/adm

How to Join
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Questions??  

mailto:benjamin.woolford-lim@allotrope.org
https://www.allotrope.org/product-releases
https://community.allotrope.org/resources/reference/semantic/governance/afo_adm_governance_process/
https://gitlab.com/allotrope/adm


©2021 Allotrope Foundation

Supporting Info



• The official repository for the ADM artifacts: https://gitlab.com/allotrope/adm
• Repository structure:

– Tabular model Excel spreadsheets: https://gitlab.com/allotrope/adm/-/tree/develop/purl/diagrams/adm

– SHACL Shape files: https://gitlab.com/allotrope/adm/-/tree/develop/purl/shapes

– Manifest files: https://gitlab.com/allotrope/adm/-/tree/develop/purl/manifests
– Test, data Instance files (ADF and RDF): https://gitlab.com/allotrope/adm/-/tree/develop/purl/test/adm
– SPARQL queries  files (.rq): https://gitlab.com/allotrope/adm/-/tree/develop/purl/queries/adm

Modeling WG: 
Where are the working artifacts? 
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https://gitlab.com/allotrope/adm
https://gitlab.com/allotrope/adm/-/tree/develop/purl/diagrams/adm
https://gitlab.com/allotrope/adm/-/tree/develop/purl/shapes
https://gitlab.com/allotrope/adm/-/tree/develop/purl/manifests
https://gitlab.com/allotrope/adm/-/tree/develop/purl/test/adm
https://gitlab.com/allotrope/adm/-/tree/develop/purl/queries/adm


• The official repository for the ADM artifacts: https://gitlab.com/allotrope/adm
• Repository structure:

– Excel spreadsheets: https://gitlab.com/allotrope/adm/-/tree/develop/purl/diagrams/adm
– SHACL Shape files: https://gitlab.com/allotrope/adm/-/tree/develop/purl/shapes
– Manifest files: https://gitlab.com/allotrope/adm/-/tree/develop/purl/manifests
– Test, data Instance files (ADF and RDF): https://gitlab.com/allotrope/adm/-/tree/develop/purl/test/adm

Modeling WG: 
Where are the different working artifacts? 
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• GitLab ADM repository
– Tabular model Excel spreadsheets
– Manifest files
– SPARQL queries  files (.rq)
– SHACL Shape files
– Test, data Instance files (ADF and RDF)

https://gitlab.com/allotrope/adm
https://gitlab.com/allotrope/adm/-/tree/develop/purl/diagrams/adm
https://gitlab.com/allotrope/adm/-/tree/develop/purl/shapes
https://gitlab.com/allotrope/adm/-/tree/develop/purl/manifests
https://gitlab.com/allotrope/adm/-/tree/develop/purl/test/adm
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