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Contextual meta data accumulates along every step of a workflow...
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...often includes instructions for a subsequent step
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Are we really leveraging our key asset??

Request
or Reason Publish
—

Capture
& Reports Archive,
Results Mine

Plan Prepare Submit Control Inst. Process Analyze
Analysis Samples Samples Acquire Data Data Data

Analytical Sample Prep Instrument Instrument Processed Analyzed Reported
Method lga’ra Instructions Data Data Data Results Stored Data
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Contextual meta data accumulates along every step of a workflow...

... distributed in pieces across multiple systems & records

Request ‘System’
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ELN LIMS
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Minimal interoperability

* aunique file format and data structure per app/system

* a bespoke or system specific API, custom integration, copy/paste

* Raw data & contextual information transfer sometimes, often just
results

Local languages and dialects

* Methods, parameters, etc. scattered across and transcribed
between documents and/or applications

* Ambiguity in terminology
e Unstructured terms for metadata

Context and meaning isolated from the data

* Meta data is not treated like a first class citizen
* A byproduct of process
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Economies of scale?

One study can encompasses multiple
measurements

— Diverse: different measurements & instruments
— Longitudinal: long term studies/time points
— Distributed: groups, departments or companies

Technology has never been moving faster
than it is today
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Yet, substantial effort in repair or clean-up is focused here.
Limits quality & scale; no help to efficiency; automation opportunities?

Request

; Report,
or Reason engine puE“Sh

Capture Store,
\ & Reports Archive,
Results Mine

Plan Prepare Submit Control Inst. Process Analyze
Analysis Samples Samples Acquire Data Data Data

A N
Analytical Sample Pre Instrument Instrument Processed Analyzed Reor‘red
Method Iga’ra 5 Instructions Data Data Da);a Rgsuh‘s Stored Data
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Digital

Transformation
of the Lab

Standard input o

Automated

LEJELIEEEN Better Scientific
process Reproducibility

Improved Improved Data Integrity,
conformance Context, Quality

All relevant Streamlined Archiving,
et me-CIRi -8 Access, Sharing, Integration

LG REYEICE Foundation for Data
entropy Science & Al

Self-documenting

Reduced manual

offort More Efficiency, Less Paper

Standard output

SCUENECEI AN Eliminate Silos & Barriers
ezl CGEICE to Integration

Interoperable .
FEIERISEN Simplified, More
purpose Adaptable IT
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The Allotrope Framework
A holistic approach in a modular extensible, architecture to enable
the future state

Standard Vocabulary

O

ntologies

[=0]
m

—

Standard Data
Structures
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Allotrope Data Format

Data Models '

Data Description

Semantic Model

Data Cubes

Universal Data
Container

Data Package

Virtual file system

rl

J

API

-

High-performance
binary data format,
instrument, technique,
vendor agnostic

API for

consistent
implementation

Requirements defined by bio-pharma
industry experts in application of
instruments & data

Result of extensive R&D on previous/existing
standards

The first format to integrate semantic
standards & capabilities w/ raw data storage
Ready to enable you to revolutionize the
way you acquire, share and gain insights
from scientific data
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participate in use generates drive our

v

Materials & Processes Results & Decisions

Business Process

has participant

-d—has material inpu
[parameter and settings ]<—has data inpu

as material output—b-
as data outpu result

has participant

AFO & ADM design & scope
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Implementing the standards

Enabled

Software

standard data,
standard schema,
standard container

Standards

Data l\élodels Ontologies
o o,
o My

Allotrope Data Format

Data Description

Data Cubes

Software Toolkit

Data Package
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A community and the framework for standardization
and linked data

Framework Enabled
Software New or enhanced commercial software
Allotrope Community Projects
Individual Allotrope Company

Standards implementations

Software Toolkit
]
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The Allotrope Community Today
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Abbott Informatics

ACD/Labs

Biovia

Brigham Young

University

Erasmus MC

Fraunhofer IPA

Allotrope Partner Network

Informatics
. Mestrelab
BSSN Software idbs P
Cytobank L7 Informatics PerkinElmer
DEXSTR Lablicate Riffyn

Academic, Gvt, non-profit

Paris Dauphine
Getty Institute University, Lamsade

University of
Laboratory IIIinoi::t
Chicago
Institute of Energy .
and Environmental Science & i
Technology Facilities
Technologye. V. Council
(IUTA)
University of
National Physical Southampton

Laboratory (NPL)  Stanford University
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The Allotrope Ecosystem

Data Viewers

Data Validators

Public Repositories: OLS & BioPortal

Data Model Editors
Allotrope Repository

https://allotrope.jfrog.io QC Tools

Allotrope PURL Server
https://purl.allotrope.org

Allotrope Documentation Server
https://docs.allotrope.org

Working Groups

Collaboration Infrastructure
- 18 Data Models in Progress

Pistoia:
Method DB &
Ontology Mapping

Automated QC for Ontologies

Automation Infrastructure

©2019 Allotrope Foundation

s



https://allotrope.jfrog.io/
https://docs.allotrope.org/
https://docs.allotrope.org/

DrinkerBiddle

[a]af=]«]a]

# > MlowopeCollaboration Platform - >  Home  Actwity  Files  Wiki  Forums  Actionlog  Dashboads  Peaple

Allotrope GitLsb: send email to “sllotrope-accounts@osthus.com for access.

Spring 2019 Allatrope Connect: wee of April 8 hosted by Bioviain Véizy-Villacoublay, France. Register here. Chiack the wiki for updates.
ADF Explorer V1.1.5 now available: See forum post for more information

LC-UV Data Model {V 2018_11) now available. Se forum post for mre information

New AFO Release (V 2018_11) now available. See forum post for more information

Hotfix for C# ADF AP1v1.4.2 now available. See forum post for more information.

Allotrope Foundation Collaboration Platform

Allotrope
Foundation

Important Dashboard Links:

Allotrope Main Contacts APN Member Main Contacts
Decision Log Action Log

Allotrape Portfalio (files) (wiki) Issue Tracker fvia GitLab)

Allotrope ™software Downloads

Allotrope™ Data Format APIs and Libraries Allotrope Foundati ntol

Group and Team Member Lists

Project Dashboard memman

Proposed Work Request

= Curent (Release) Version (CSharp) (Jave) = Current (Release] Version
= Dkder (Release) Versions (CSharp) (Java) = Oider (Release) Versions
= Release Candidate Versions (CSharp) (Java) = Rekease Candidate Versions
= Issue Tracker (via BitLab) = lssue Tracker {via GitLab)

Alfotrope ™ bata Format Explorer (ADF Explorer)

Current (Release) Version
Oider (Release) Versions
« Release Candidate Versions
Issue Tracker (via GitLab)

Important Resources Links:

Marketing Materials Contributed Software

= tllotrope Logos (AF Member Uss)
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PE™ Data Models

= Curent (Release) Version
= Oider (Release) Versions
= Release Candidate Versions
= Issue Tracher fvia GitLab)

ing Materials

Allotrope Framework Technical Repol

Allolrope
0 Foundation

The Allotrope Framewaork is composed of the following eore components: the Allotrope Data Format (ADF), the Allotrope Data Models (ADM), and the Allotrope Foundation Ontologies (AFO). The ADF stores

data graph instances that are structured according to the ADM and classified according to the AFO. The ontologies provide standardized vocabularies for the data model constraints.

The Allotrope Framework

Allotrope Data Format (ADF)

Allotrope Data Models (ADM)

Allotrope Foundation Ontologies (AFO)

Data Graph

5 is structured b
(instances) y

Data Model
(constraints)

is classified by

(classes & properties)

provide standardized
vocabulary for

Ontologies

Allotrope Data Format (ADF)

The ADF is a family of specifications designed to standardize the
acquisition, exchange, storage and access of analytical data
captured in laboratory workflows. It is intended for the long-term
stability of archived analytical data and fast real-time access

Allotrope Data Models (ADM)

The ADM constrains how ontologies are used using the Shapes
Constraint Language (SHACL) expressed as RDF iriples. SHACL
allows the definition of data structures (z.g.. schemas, templates)
that describe how to use ontologies in a standardized (i.e
reproducible. predictable. and verifiable) manner

The current list of technical reports for the above products are itemized below by category

Allotrope Data Format Overvi
ADF API Specifications

= ADE Data Package API

© ADF Data Ci

o ADF Data Descr uan API

o ADF Quad Store AP

© Audit Trail and E\Eclrnmc Signature

o ADF Ched
Ontology and Taxommy Specifications

o ADF Data Package Ontology.

o ADF Data Cube Ontology

© ADF Data Cube to HDF5 Mapping Ontolog!
Reference Documentation

o Allotrope ADF Java Doc (APls)

o OWL Docs (Cntologies & Taxonomie:
Developer's Guides

o Data Package

o Data Cube

© Data Deseription

Allotrope Foundation Ontologies (AFQ)

The AFO is an ontology suite that provides a standard vocabulary
and semantic model for the representation of laboratory analytical
processes. The AFO suite s aligned at the upper layer to the
Basic Formal Ontology (BFO). The core domains modeled
include: Equipment, Material. Process, and Results

+ Reference Documentation
s Ontologies & Taxonomies

Available releases by date.




rch or jump to...

& GitLab Groups v  Activity  Milestones  Snippets ~

Projects

Your projects 46  Starred projects 0 Explore projects Filter by name... Last updated

Al Personal

Allotrope / afo &  Developer

. 2 *0 ¥0 M1 O3 @O Updated 6 hours ago
Allotrope Foundation Ontelogies

o - Developer
"'Er]" Allotrope Open Source / allotrope-devops @  Develope %0 Y0 Mo D32 Updatad 6 hours ago
Documentation of the DevOps procedures

Allotrope / adf &  Developer

*0 Y0 o Ohae Updated 13 hours ago
The Allotrope Data Format
Allotrope Open Source / adf-primer-java &  Developer *0 ¥0 N1 O Updated 4 days ago
Allotrope Open Source / ontology-qa-tools @ *0 Y0 N1 OB O Updated 4 days ago
Allotrope Ontology QA Tools
i j - - 8  Developer
C Allotrope Community Projects / ChromatographyWG-SQD-MS evelopel %0 Y0 Mo s Updated 5 days ago
The ChromatographyWG 5QD-MS Data Model
i Ji - - & Dev r
Allotrope Community Projects / allotrope-lems-datamodel evelaper x1 ¥o0 Nno Do Updated & days ago
LC-MS model
i i - 8 [ Developer
M Allotrope Community Projects / merck-column evelope X0 Y0 10 mo Updated 1 week ago

The Merck Column Model
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Implementing the standards

Enabled

Software

standard data,
standard schema,
standard container

Standards

Data l\élodels Ontologies
o o,
o My

Allotrope Data Format

Data Description

Data Cubes

Software Toolkit

Data Package
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Examples of integrating the standards with typical informatics capabilities

Plan Prepare Submit Control Inst. Process Analyze Capture & Asrz?\ri\%
Analysis Samples Samples Acquire Data Data Data Report Mine ’

ELN ELN/LIMS

Sample
Handling

Analysis

LIMS Software

Instrument Software Data Repositories

CDS/SDMS (HPLC)
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Examples of integrating the standards with typical informatics capabilities

Plan
Analysis

=L Establishes quality data at the initiation of an

—> experiment or measurement through use of the

ontologies & data models

s | Standard terminology,
Consistently populated

©2019 Allotrope Foundation




Examples of integrating the standards with typical informatics capabilities

Standard terminology
& data models

Control Inst. Process Analyze

Acquire Data Data Data
Analysis —
Software <

Ontologies Data[Models
@; @;
°ﬁ 'ﬁ Instrument Software &

>

CDS/SDMS (HPLC)

API

Interoperable data for seamless sharing & integration;

unambiguous conditions & parameters in a standard

vocabulary and vendor agnostic format
©2019 Allotrope Foundation

Allotrope
‘Converter’ <

=

Allotrope Data Format

Data Cubes

Data Package




Examples of integrating the standards with typical informatics capabilities

Plan Control Inst.
Analysis Acquire Data
A -

S -
T=======""" New opportunity to reduce manual effort to improve

efficiency AND reproducibility

‘Digital Method’ & Instrument Software

CDS/SDMS

API

—
Data Models
[>01

=== Build, store, and send method in standard data

o'l | model & terminology to the instrument

—
©2019 Allotrope Foundation
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Examples of integrating the standards with typical informatics capabilities
Store
Capture & A

ZELN/LIMS

Complete experimental context
packaged and/or linked

M E Data Repositories

Data is reusable & interoperable; future proof from obsolescence.

Why just search when you can find? The annotation is complete & consistent
across instrument, lab, group, department, or company?
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Any of these can be a starting point for your transformation...

Control Inst. Process Analyze Capture & Asrz?mri\e/'e
Acquire Data Data Data Report Mine !

Plan Prepare

Analysis Samples

ELN

Submit
Samples

ELN/LIMS

LIMS

Sample
Handling

Instrument Software

Analysis
Software

Data Repositories

©2019 Allotrope Foundation

CDS/SDMS (HPLC)




Standard input

Ontologies |Allotrope Data Format API

Data Description

Semantic Model

Data Cubes
Universal Data
Container

Data Models
[>0]
Data Package

11.2] Virtual file system

Standard output

©2019 Allotrope Foundation

Digital
Transformation

of the Lab

Allotrope
Ecosystem
Creating
Digital
Capabilities:
see today’s
agenda

ﬁ

d

R

Reproducible
process

Improved
conformance

All relevant

context, real time

entropy

Reduced manual
effort

Exchangeable,

portable data

Flexible, fit for
purpose

Better Scientific
Reproducibility

Improved Data Integrity,
Context, Quality

Streamlined Archiving,
Access, Sharing, Integration

LI G L[l Foundation for Data

Science & Al

More Efficient, Less Paper

Eliminate Silos & Barriers
to Integration

Simplified, More
Adaptable IT
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Thank you!

Fall 2019 Allotrope Connect October 7-11, 2019
Hosted by Genentech in San Francisco, CA.

For more info, please contact the Secretariat at more.info@allotrope.org or
dana.vanderwall@bms.com

www.allotrope.org
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