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Status quo in the laboratory

Many challenges for data capture, integration & 
sharing
• Manual transcription of methods

• Incompatible instruments & software systems

• Manual data handling that challenges data 
integrity

• Legacy architectures are brittle & rigid

• Knowledge & context resides in people’s heads

• Silos of data, context and meaning

From Eric Little, OSTHUS
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Too much paper + manual tasks = 
delayed medicine to patients &  erosion of public confidence in data integrity

CHALLENGES IN IRREPRODUCIBLE RESEARCH
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Simplified IT

Better Scientific Reproducibility
Increase Data Integrity, Context, 

Quality

Foundation for 
Data Science

Reduce Manual Effort & Paper

Streamlined Access, 
Sharing, Integration

Consolidate Requirements
Lower Innovation Barrier 
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The Benefits
Reduced Manual 
Effort & Paper

Better Scientific 
Reproducibility

Increased Data 
Integrity, Context, 

QualitySimplified IT
Streamlined 

Access, Sharing, 
Integration

Foundation for 
Data Science

Consolidated 
Requirements

Lower Innovation 
Barrier 
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Standardized Data 
& Metadata

The Value 
Proposition
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The benefits of adoption help our customers serve their 
costumers better
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Standardized Data & 
Metadata

Pharma

Safer Medicines Sooner Lower Cost

Patients
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Standardized Data 
& Metadata

The Value 
Proposition

How do we deliver this?



The Allotrope Framework

Data Description
Semantic Model

Data Cubes 
Universal Data 

Container

Data Package  
Virtual file system

Allotrope Data FormatOntologies

Data Models

API ADF Explorer

A standardised semantic 
model for data & metadata.

A set of constraints on the 
semantic model using data 

shapes.

A high‐performance 
binary data format.
Instrument, vendor, 
platform agnostic.

An API to allow 
consistent creation & 
reading of ADF files.

ADF Explorer allows browsing 
of existing ADF files.
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Released July 2017Released Dec 2017

Coming in 2018



Allotrope Data Format Example

Platform Independent File Format

Data Description

Data Cubes 

Data Package

Request Sample Method Data & ResultsRun

Chromatogram 2D HDF Chromatogram 2D 
HDF

Chromatogram: 3DChromatogram: 2D

Descriptive metadata about
• Method, instrument, sample, 

process, result, etc.
• Data Cube, Data Package 

contents
• Provenance, audit trail, data 

models

Analytical data represented by one-
or multidimensional arrays of 
homogeneous data structures.

Data represented by arbitrary 
formats, incl. native instrument 
formats, images, pdf, video, etc.
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Example: ChemStation Metadata Content

11
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Contextual meta data accumulates along every step…

Plan 
Analysis

Prepare 
Samples

Submit 
Samples

Control Inst. 
Acquire 
Data

Process 
Data

Analyze 
Data

Reports 
Results

Store, 
Archive 
Data

Request Report
Search 
& Reuse 
Data

Sample Prep 
Data

Instrument 
Instructions

Instrument 
Data

Processed 
Data

Analyzed 
Data

Reported 
Results Stored DataAnalytical 

Method

ELN Instrument 
Software

File Shares, Databases
Request 
‘System’

LIMS Analysis 
Software

… and distributed across multiple systems and records 
©2018 Allotrope Foundation



Ontologies

Model courtesy of Helge Krieg, OSTHUS
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Allotrope Foundation Ontologies (AFO) Suite
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Data Models: Example‐ HPLC
– Ontologies provide an unconstrained vocabulary we can use to describe things (instances) in our open world and 

give them a meaning (= what it is)
– Data structures (schemas, templates) describe how to use the ontologies for a given purpose in a standardized 

(reproducible, predictable, verifiable) way
– Shapes Constraint Language (SHACL, expressed as RDF) is a WC3 standard to do this, used for Allotrope ‘Data 

Models’
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A Foundation for Interoperability 
& Next Generation Analytics

Allotrope Foundation Ontologies (AFO)

Taxonomies

Material Equip-ment Process Result Proper-ties

Stability Batch 
Release

Solubility …

HPLC MS NMR …

Allotrope Data Models (ADM)

Stability 
Study

Batch Rel. 
Study

Solubility 
Study

…

HPLC-UV
Experiment

MS
Experiment

NMR
Experiment …

Plan 
Analysis

Prepare 
Samples

Submit 
Samples

Control Inst. 
Acquire Data

Process 
Data

Analyze 
Data

Reports 
Results

Store, 
Archive 
Data

Request Report Search & 
Reuse Data

Sample Prep 
Data

Instrument 
Instructions

Instrument 
Data Processed Data Analyzed Data Reported 

Results Stored DataAnalytical 
Method
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©2017 Allotrope Foundation

ADF/API enhancements & testing
V1.1 released internally (Mar)
Increased vendor contribution

Release roadmap
V1.2 released internally (Nov)

Allotrope 
Launched
Scope & 
strategy 
defined

Feasibility 
studies & POCs
Design, testing & 
due diligence

API  & Taxonomy 
development
V1.0 released 

internally (Sept)
1st deployments @ 
member companies 

BioIT World Best Practice Award
ADF/api Release Q2
AFO  Ontology Release Q4

Embedded in member companies; in 
production @ 2

Initiate software 
development
Evaluation of 

existing standards

Allotrope Framework:
From concept to reality

2015

2016

2017

2022+

2013

2012

2014

Phase I: Proof of 
Concept Studies

Phase III:  Grow & Sustain Ecosystem 

Phase II:  
Commercial 
Development

2018

ADM Data Model Release 
Commercialization



Framework
• Complete v1 Data Model (ADM)
• Operationalize ontology & model development
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2018

2018

Organization
• Create focus on support for commercial entities & 

developer community

Drive adoption
• Community Projects‐ drive adoption & demonstrate value



Allotrope Developer Community and Governance
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Open Source 
Exchange

•Developers share their code with others (public or internal)
•No structured governance (some guidelines may apply)
•https://gitlab.com/allotrope‐open‐source

Community 
Projects

•Multiple companies collaborate on a shared development
•Governed by the project leader (some guidelines may apply)
•https://gitlab.com/allotrope‐community

Incubator

•Contributions accepted by the Foundation
•Alignment of contributions with the Allotrope Standards
•Governed by the Foundation
•https://gitlab.com/allotrope‐incubator

Product

•Released Allotrope products
•Maintenance and sustainment
•Governed by the Foundation
•https://gitlab.com/allotrope



Join Allotrope Foundation!

Benefit from shared Investment

Be part of an expanding 
community of experts

Receive support & training

Align internal strategy with 
the future of data

Influence direction 
of development

Ensure sustainability & adoption
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The Allotrope Community Today

Astrix Technology Group • BSSN Software • Elemental Machines • Erasmus MC • Fraunhofer IPA • LabAnswer
Mettler Toledo • NIST • SciBite • Stanford University • University of Illinois at Chicago • University of Southampton


