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Open source is fundamental to science, which
makes scientific research transparent, accessible,
and reproducible for the benefit of both the
scientific community and society as a whole
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- OHDSI Software Ecosystem

/

Data Analysis

Data Management Performing analysis on
Getting data into the the CDM
OMOP CDM

OHDSI Vocabulary

OMOP Common Data Model




2025 State of the OHDSI
Open Source Ecosystem

2012 - 3/2024 | 2012 - 3/2025 Diff
Repositories 284
Developers 611
Issue 1,082
Submitters
Issues 10,812
Submitted
Commits 50,575

Data analysis of Github contributions for the OHDSI Organization: Source github via bitergia
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Why contribute to Open Source

* Learning and Skill Improvement: Contributing to open source projects
provides a fantastic platform to hone coding skills, learn new technologies,
and gain practical experience working on real-world projects.

* Sense of Accomplishment: Seeing their code used by others and contributing
to a successful project provides a tangible sense of achievement and pride.

* Being part of a community: Open source communities provide a space for
developers to connect with like-minded individuals, collaborate, and gain
recognition for their work.

* Building a Professional Reputation: Contributing to well-regarded open
source projects enhances a developer's visibility and credibility within the
tech community.
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* Industry Partners: Open-source projects partner
with companies who use our software providing
joint development efforts.

* Grants: Receiving funding from non-profit
foundations and government.

* Services: Companies that provide services to help
sites OMOPify their data and/or run network
studies.

* Open Core: Core software under an open-source
license with commercial licenses for additional
proprietary features.

* Consortia: Multiple sites invest to add core
beneficial features.

How do we fund Open Source
Development?

® Johnson & Johnson
@ Janssen Research a...
@ Erasmus MC
@ Odysseus Data Serv...
EPAM Systems
Tufts Medical Cente...
@® Github
@ OHDSI
LTS Computing LLC
@ Johns Hopkins Uni...
The Hyve
Software Country
MIT
@ TrialSpark
® Arcadialnc.
@ Pfizer
@ University of Virginia
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Open Source activity
iIn OHDSI Teams

Anthony Sena
Martijn Schuemie Chris Knoll Frank DeFalco

Technical Advisory
Board

Atlas/WebAPI

Open ::IEI" TAB Cha rter

Package Version Maintainer(s) Availability issues requests Build status Coverage  PaRe
Achilles Frank Defalce CRAN = Report The OHDSI Technical Advisory Board Charter (TAB) is a document that serves as the guiding
e [XE] Mertiin Schuemie CRAN 1 0 S EEEEE Report principles of the TAB. It outlines the TAB's mission, responsibilities, deliverables, and more,
Martijn Schuemie GitHub 1 0] providing guidance for the board's operations and a clear framework for its decision-making
EBEX) Marc suchard CRAN 2 (0] processes.
Martin Lavallee GitHub 6 B
Jenna Reps GitHub o 1 Contents
Chris Knoll GitHub 3 1
Jamie Gilbert GitHub 63 &
Gowtham Rao CRAN (0] B
EXE] Anthony Sena GitHub ) 3
Martijn Schuemie GitHub 5 a
Marc Suchard CRAN 18 (0]
EEE] Martiin Schuemie CRAN 21 1
EXX) Katy Sadowksi GitHub aa s
Egill Fridgeirsson GitHub 22 2
Martijn Schuemie CRAN 1 a
Ens PatientLevelPrediction Jenna Reps GitHub 5 0]
Frank DeFalco GitHub o [0
EEX] Martijn Schuemie CRAN 3 [0

https://ohdsi.github.io/Hades/packageStatuses.html https://github.com/OHDSI/T AB/wiki



TuftsMedicine

Custom Vocabulary Builder (CVB):
A Multi-Platform Workflow for Terminology
Management and Validation

An overview of the pipelines, processes, and tools to create custo

OHDSI Community Call

Jared Houghtaling

Asst. Prof. — Tufts Medicine

Institute for Clinical Research and Health Policy Studies (ICRHPS), Tufts Clinical and Tra

29 April 2025
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LIMITATIONS:

— Bespoke implementation with site-
specific source mapping structure

— No continuous integration

— No mechanisms for delta vocab
dissemination

— Poor version control

Houghtaling et al. PROSA - OHDSI Europe Symposium 2023



Ove rVi ew — CVB ID Assignment &

Relational Logic

s
Custom Vocabulary Builder (CVB) o
SSSOM Vocabulary GIS Formal Submissions of
> Clinical Experts Mappings Builder Ontology Ontology to OHDSI vocab team
from Data Sites ( \ ( — N
[ sssomEentities |

: Broad | ID Assignment | Restore
E - Integration with
: A7 v L4 >

HDEE

Y
/

. gaia-db
Missing _Exposome [ Insert ][Update] [Deprec.]
Terminology .
P Related Version
A § [ Validate ch ] Logs
alidate Changes .
\ J J Version Control,
] Dissemination
pN J
Missing SDoH -
Terminology Tufts Medical Center Azure
Missing GIS ¥ Tufts-Hosted = Validation & Integration
1°5Ing Self-Hosted Custom Vocab @ ——»  with other Custom
Terminology .
GitHub Runner Server Vocabularies

Data Entry and h g

Mapping Validation Continuous Integration

© Tufts Medicine 2025 | Private and confidential. Not for redistribution. https://github.com/TuftsCTSI/CVB




Expert Data Entry

. \'GIS Vocabulary Package - Version 2.0EXT | v¢ &
Clinical Experts E - — Y g .
-- ) File Edit View Insert Format Data Tools Extensions Help
from Data Sites o

Q Menus 6 & & 5 100% -~ $ % O 00 123 Defau. ~ | —[10]+ B I 5 A % H ol A

Al - fic source_code

A B c D E F
ﬂ 1 source_concept source_vocabul: source_description relationship_id  predicate_id

L. 2 EPAA_2ZNDMAX 0 OMOP SDOH  2nd Highest 1-Hour Measurement Of Carben Monoxide (CO) In The Year (PPM) Has relat contex skos relatedviatc
Missing Exposome 3 EPAA_2NDMAX 0 OMOP SDOH  2nd Highest 24-Hour Average Of PM10 In The Year Has relat contex skos relatedMatc
Termfnofogy 4 EPAA_2NDMAX 0 OMOP SDOH  2nd Highest 24-Hour Average Of Sulfur Dioxide (So2) In The Year Has relat contex skos relatedMate
5 EPAA_2NDMAX 0 OMOP SDOH  2nd Highest Daily Max 1-Hour Measurement Of Ozone (O3} In The Year (PPM) Has relat contex skos relatedMat
6 EPAA_2NDMAX 0 OMOP SDOH  2nd Highest Non-Overlapping 8-Hour Average Of Carbon Monoxide (CO) In The Year (PPM) Has relat contex skos relatedMat
7 EPAA_4THMAX 0 OMOP SDOH  4th Highest Daily Max 8-Hour Average Of Ozone (O3) In The Year (PPM) Has relat contex skos:relatediMat
&8 EPAA_98PR_PNO OMOP SDOH  98th Percentile Of The Daily Average lMeasurements In The Year Of PM2.5 (Ug/M3) Has relat contex skos relatediat
9 EPAA 98PR_NCO OMOP SDOH  98th Percentile Of The Daily Max 1-Hour Measurements Of Nitrogen Dioxide (No2) In The Year (Ppl Has relat contex skos relatedMat;
10 EPAA 99PR_SCO OMOP SDOH  99th Percentile Of The Daily Max 1-Hour Measurements Of Sulfur Dioxide (So2) In The Year Has relat contex skos:relatedMat
1 GIS1000000 O OMOP SDOH  Access To Clean Water Subsumes skos:narrowlatt
Missfng SDoH 12 GIS1000000 0 OMOP SDOH  Access To Clean Water Subsumes skos narrowiatc
T inol 13 GIS1000000 0 OMOP SDOH  Access To Clean Water Subsumes skos narrowiatc
erminology 14 _GIS1000000 0 QMOP SDOH__Access To Clean Water Subsumes skos narrowiviafc

oW AppsScript  GIS Vocab Integration

@ Files + B Run B Debug createJwt v Execution log

1 const rsa_leoad = ScriptProperties.getPreperty( rsakey”);

<> SendToGithub.gs
® Libraries const createdwt = ({ privateKey, expiresInMinutes, data = {} }) == { Use Appsscrlpt tO
// Sign token using RSA with SHA-256 algorithm

3 Services const header = { ] t t
© + Ialg RS256', In egra e

typ JWT', -

: GoogleSheet with
const now = Date.now(); H
const then = new Date(now); GItHub

IE
© Tufts Medicine 2025 | Private and confidential. Not for redistribution.

+

v

&




~

B u i ld Pi p e li n e Custom Vocabulary Builder (CVB) O

SSSOM Vocabulary GIS
Mappings Builder Ontology
: 'SR g N ~
SSSOM-CSYV Files . [ SSSOM Entities ]
from GoogleSheets g
ID Assignment
(Narrow] [
CVB [ [ Insert ][Update] [Deprec.]
- | Related I Version
- - Logs
¥ 4 Branches > 0 Tags [ Q Gotofile \ ) \_ [ Validate Changes ] J L )
omop-vocab-builder[bot] Mapping Update: vocabulary_delta - 20250... 7d78f9 ~ /
B .github/workflows Launch first run 3 weeks ago
I GIs Mapping Update: vocabulary_delta - 20250418 last week \ GItHUb A Ctlon
B MIMIC Mapping Update: vocabulary_delta - 20250321 last month /a unCheS bUI/d /Og[C
B8 PSYCHIATRY Mapping Update: vocabulary_delta - 20250401 3 weeks ago on self-hosted
- runner on Tufts
Azure

© Tufts Medicine 2025 | Private and confidential. Not for redistribution.




uild Execution

Connecting...

24-10-21T13:49:40.65445 Connecting to the ntainer 'gh-runner'... Self-HOSted Runner [n
2024-10-21T13:49:40. S ed to container: 'gh-runner’ .
2024-10-17T02:17:36.719439 V Connected to GitHub Azure Container App
2024-10-17T02:17:37.2221420737% ;

# Runner Registration launCheS bUI/d and
.2221632867% . , . .
3330149912 validation logic against
.333194076% .
private Postgres server
z ¥ Runner s fully added .
z F.:E;;:i C izn ?'L{Eagczd Wlth OMOP VOCabU/ary
# Runner settings tabIeS
: v Settings Saved.
2024-10-17T02:17 : 3¢
Tufts Medical Center Azure
\ 4 Tufts-Hosted == Validation & Integration
Self-Hosted Custom Vocab with other Custom
GitHub Runner Server Vocabularies

© Tufts Medicine 2025 | Private and confidential. Not for redistribution.



Versioned Delta Output

@ o TuftsCTSl / CVB Q Type [/t

<> Code (O Issues (1) 11 Pullrequests ©) Discussions () Actions [ Projects 00 wiki @ security |~ Insights &

o1 CVB/GIS / Ontology / (3

‘ @ omop-vocab-builder[bot] Mapping Update: vocabulary_delta - 20241011

Name Last commit message

|

[ concept_ancestor_delta.csv Mapping Update: concept_ancestor_delta - 20241007 User Can dO Wnload de/ta
D concept_class_delta.csv Converted GIS Vocabulary Delta Files: 2024-10-04 terminOlogy and insert
O concept_delta.csv Mapping Update: concept_delta - 20241007 dir ectly into existing

[ concept_relationship_delta.csv Mapping Update: concept_relationship_delta - 20241011 Vocab UIary tables

D concept_synonym_delta.csv Mapping Update: concept_synonym_delta - 20241007

D domain_delta.csv Converted GIS Vocabulary Delta Files: 2024-10-04

D mapping_metadata.csv Converted GIS Vocabulary Delta Files: 2024-10-04

D relationship_delta.csv Converted GIS Vocabulary Delta Files: 2024-10-04

© Tufts Medicine 2025 | Private and confidential. Not for redistribution.




Current Use Cases

- GIS
. Check out Brian Gow’s PR
- Psychiatry updating the MIMIC IV ->
/ OMOP ETL with new vocab!
- MIMIC IV

- CHoRUS Bridge2Al (diff. repo)
- Possibly yours?

© Tufts Medicine 2025 | Private and confidential. Not for redistribution.




Closing the Loop — Mapping Pipeline

-
CHoRUS/B2AI Mapping Repo O
SSSOM Vocabulary B2AI Formal Submissions of
____y Clinical Experts Mappings Builder Ontology Ontology to OHDSI vocab team
( \ (' N 7
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Exact
Broad | ID Assignment I Restore
Distribution to Data

o’ \ 2 Y L 4 Docs > Contributing Sites
[ Insert ] [Update] [Deprec.]
[ |

Related Version

Y

dijafilt)

B

( validate ch ] Logs
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J N =l J L Y,
_ —0— ("
Missing Mappings ~ - 1|
Identified Centrally B2Al Collaborative Cloud L]
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Closing the Loop

CHoRUS/B2AIl Mapping Repo

Sites
commit to —>]
GitHub

Unmapped
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Mapper
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Other Next Steps

- Tighter integration with the OHDSI vocab team

- Templating and parameterizing for quicker
expansion to other use cases

- Evaluation of scalability, ease of use, and
quality of resulting delta vocabularies

- Validation and expansion of underlying
builder logic to cover additional edge/use
cases

© Tufts Medicine 2025 | Private and confidential. Not for redistribution.
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F Developers Dialogue Panel Recap

* |Invest in DevOps
o Version control & standard repo structure
o CI/CD & containerization

e Copilots in, vibe coding out

o LLMs excel at documentation & writing
repetitive/boilerplate code

* Open source is a virtuous cycle

o Look for win-win scenarios for devs, their
employers, and the OHDSI community

Panelists

 Martin Lavallee, Boehringer
Ingelheim

* Eduard Korchmar, EPAM

e Egill Fridgeirsson, Erasmus
MC

 Lawrence Adams, Artificial
Intelligence Centre for Value
Based Healthcare




Developers Dialogue Introduction

Egill Fridgeirsson
Postdoc Medical Informatics @ Erasmus MC Rotterdam
Patient-Level Prediction maintainer
Deep Patient-Level Prediction maintainer and creator
e.fridgeirsson@erasmusmc.nl

Erasmus MC

University Medical Center Rotter dam



M *eal Quite proficient in R and Python. Can
& L hold my own (debug and hack) in

c++, java, rust

+ Resolve merge conflicts every week

« One of highest committer in OHDSI
github org. OHDSI titan, Maintainer of
two HADES packages, contributed to
multiple more

* Mostly python and matlab used
during my PhD, no R knowledge

» 0 git merge conflicts resolved

* 0 contributions to open source

software. '
34% 34% * | use neovim btw (and sometimes rstudio)

» |DE of choice: Pycharm by

Jetbrains
8%

14%

95%

Iscore 55 /70 85 100 115 130 145

EEEEEEEEEEEEEEEEEFEEEEENEFEEEEEEENEEEENEEEEEENEEEEEENEEEEEEEENEEEEEEEEEEENEEEEEEENEEEEEENEEENEEN Erasmus MC



How did | get there?

* Lucky to be in a position where | use and rely on
OHDSI software packages for my research (deep
learning models for patient-level prediction)

* Quickly after being hired | was introduced to Jenna
Reps, an important collaborator of our department
and main maintainer of PLP at the time.

* |learned basic R and how to use the debugger
(debugonce and browser)

* I'm insanely curious about the code I'm using, to
trust the code for my studies | needed to understand
everything. Often meaning | stepped through the
code line by line.

« Jennais nice, so | immediately started pestering her
with issues on github. Soon after | started
contributing to PLP

Erasmus MC
"2 afuad



My PLP dev highlights

* Reduce flakiness of tests and speed
Speed went from 30 minutes to 1hour => 90 seconds today

* Improve CI/CD
Test all hyperlinks in docs
Publish docker container automatically with every new release

« Getinto CRAN

* Other small things
Enforce HADES codestyle strictly
Add docs to many internal functions

« Content wise: new models, new methods, bugfixes, optimizations and a lot more!

* Unique challenges
Multilingual codebase — mixing python and R.

EEEEEEEEEEEEEEEEEFEEEEENEFEEEEEEENEEEENEEEEEENEEEEEENEEEEEEEENEEEEEEEEEEENEEEEEEENEEEEEENEEENEEN Erasmus MC



DEMO

Develop a deep learning model using a gpu with the deep PLP docker container

EEEEEEEEEEEEEEEEEFEEEEENEFEEEEEEENEEEENEEEEEENEEEEEENEEEEEEEENEEEEEEEEEEENEEEEEEENEEEEEENEEENEEN Erasmus MC
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