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Fields in Medical Research

* Each field usually operates on its own

- Each one consists of own IT-solutions and / or IT-infrastructure

- Different laws, guidelines and organizational constraints apply

* As aresult, each field operates different software
solutions forming a heterogeneous IT-landscape
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Meet Bob...

Bob suffers from chronic heart insuffiency

¢b The development of Bob‘s condition is
monitored through yearly check-ups at the Hospital

ol Echocardiography, Vital parameters,
l {\  Medication are collected

...and stored in specialised
Clinical information systems
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The Hospital uses the open source software XNAT
to store echocardiography data (images, videos)
and measured vital parameters

" Clinical Data |

. : F
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The Hospital uses the open source software XNAT
to store echocardiography data (images, videos)
and measured vital parameters

losamadivnrd Muimda ;
What does XNAT provide?

= Ll
I . i W
Full DICOM Integration Secure Access & Integrated Search & Pipeline Processing: Modular Extensibility: Developer Community:
and Anonymization: Permission Control: Repaorting: Report on Use the power of high- Expand the capabilities Benefit from an active
Get image data in, and You decide who does your image and clinical performance computing of your XNAT to meet and engaged set of
keep PHI out. what with your data. data together. on your data. your needs. XNAT power users.
I ' . 1 ]
e
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Full DICOM Integration
and Anonymization:
Get image data in, and
keep PHI out.
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The Hospital uses the open source software XNAT
to store echocardiography data (images, videos)
and measured vital parameters

Somnonetz Uploader //somno.netz
File Files to Upload Recent Pseudonyms
Pseudonym | 1Njk4NDISNjM30DI DataFormat | all :I
—
@ h DROP FILES HERE
Use Name Format Size Ve

smallSampleFile.edf EDF J 870MB &

Upload to XNAT

b ‘

i
Secure Access & Inte Logh
Permission Control: Rep Username Password Login
You decide who does yaul
what with your data. data Primary Diagnosis
unknown
Investigator

unknown
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Bob has given consent that his routine medical data
may be used for research purposes

10
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Which leads us to... Alice!

Alice is a health data engineer at the hospitals’
medical data integration centre

Alice creates data integration pipelines that
extract data from clinical systems,

mask identifiers of patients,

transform extracted data and

load them into a research data repository
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Alice uses Talend Open Studio for Data Integration
to create data integration pipelines

B 5w Leam ¥& Ask W Exchange @ Videos # Cloud G0~ Wy A #Fed b @ &@ ¢ %[0 w0 - =  Taintegration
&t Repository B palette
S § @ = Find component... Q
LOCAL: NewProject =
S 5o i | , Favorites
usiness
& ~JerEieE [toad splitted Input files from nputaA Recently Used
- g Job Designs l - ; 7 5 tDBOuUtput
+ [ IDRT_pre€TL b OnComponentok e~ t i rowZ (Main] - Et’- Towd (Main] o Ik tleRowCount
N tPrejob_1 Iterate Input A Files Load Input A tjavaRow_1 Aggregate Input A
- £ PZ1toTranSMART Cé tjava
v [ p21 £ tFileOutputDelimited
. ¥ tHashinput
u P21_ET_Step 1.0 - {Match bothinputs, fiker all unmatched datavows ;
1 tMap
= £3 testing =, o File tDel e
e [ tFileinputDelimited
Retrieve Aggregated Input A Filter DEBlicates ¥ tHashoutput
Tg rel2tree 0.1 . E}taggregateRow
[& Contexts G tjavaRow
Y = g PR = e r " . Yy  tReplicate
+ [ code =y “row (Main} % out2 (Main) - [m==] “rows (Main) - m.:l-:r-la.-.'-"'mﬂr%wslﬂlqerorder:ﬂ[ﬂ'ﬁ Tow? (Main] | 3] —
< & sqL Templates Load Input B Flatten Data  Aggregate flat data Combine A and 8 Filter empty i Debug Output Save output 3 tFlowTolterate
g|‘: i Big Data ©
- [ Metadata QNGLERE ,\tc'd"' 2} Google BigQuery
¥ Documentation R @ Google Storage
& pocvele bin e
W Recycle bir Sava Bltarad Hive
Business Intelligence
Charts
DB SCD
o= putline Code Viewer Ta JoblquickTest0.8) [ig C Test) c Ir Run (job quickTest) asper
J Jasy
2| & Job quickTest T = OLAP Cube
SPSS
= tAggregateRow_1 (Aggregate flat data) Basic Run Exacubion Name value
- B Run [ ] w Clear ' ' Ll
“ tAssert_1 Debug Run inl "input_1.xlsx Business «
< tRlelnputDelimited_2 (Load Input A) Advanced settings outl =autput.csv® Bonita
Target Exec - e
+ thleinputExcel_1 (Load Input B) Mrge = path =home/marc: CentricCRM
e n
< tFileList_1 (terate Input A Files) ik s| | emoun =output_emjs NRA
FileCut, Del ted_1 (5. th LDAP
+ thleoutputDelimited_1 (Save outpu r “ir .
_ P inDi input/” Markein
 tFileQutput)SON_1 (Save filtered) autDir “autput/ Microsoft AX
+ tRlterRow_1 (Alter empty) Microsoft CRM
+ tHashinput_1 (Retrieve Aggregated Input A NetSuite
+ tHashOutput_1 (Aggregate Input A) Open Bravo
Line limit = 100 wrap Sagex3
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Alice uses Talend Open Studio for Data Integration
to create data integration pipelines

Te Job quickTest 0.8

I o OnComponentOk i "*IE terate 'LII;__A;E row2 (Main) 'LEﬁ?E rowd (Main) 'L:E'Hjﬂ'?:
tPrejob_1 Iterate Input A Fles Load Input A tjlavaRow_1 Aggregate Input A

“rows (Lookup) ™

W
g@:—_ﬁ:%@ __ s : w:%@ —n Y D : .:-ﬁ
=N ~rowl (Main out2 (Main)—~ |z rows (Main) outl (Main)~ OOrow3 (Filter order: row?7 (Main) »
Load Input B Flatten Data  Aggregate flat data Combine A and B Filter empty ‘I Debug Output Save output
1
rowd (Rejdct order:2)
\
\\
_—
Save filtered
+ tHashOutput_1 (Aggregate Input A) s
Line limit 300 Wrap SageX3
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The Mainzelliste is used to mask identifiying
__attributes in medical data
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'IDAT:

Pseudonymisierung 1 & 2 Stufe

Florian Stampe Pseudonymisieren
69120 Heidelberg erster Stufe

Im Neuenheimer Feld
580

3AST3R3GG

Pseudonymisieren

Pseudonyma2:
3AST3R3GG

232436231
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The Mainzelliste is used to mask identifiying
attributes in medical data

Pseudonymisierun Record Linkage — EpiLink Algorithmus
Hans Schmidt Hans | Schmitt |
F BrigittE \'
|1100011 ||100111 |1100011 [ 0100011... |
I
2| X M Y | L 4 r
G =—"
: [ X|+|Y]| | 1.0 0.77
Pseug .
. Sicherer Match
Zwelt
S = Z Wi *Clf Z ML Tentative Match
*P., Contiero et al., The EpiLink record linkage software, in:
Methods of Information in Medicine 2005, 44 (1), 66-71.
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Each data artefact created along the data integration
pipeline is stored persistently using CDSTAR

(no)SQL

CER LA Database

Message
ElasticSearch LDAP, SSO Broker
(clustered) PDP, JWT (ActiveMQ,
Kafka)

StorNext IBM Tivoli
Isolon LTO Tape
CEPH HSM
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Each data artefact created along the data integration
pipeline is stored persistently using CDSTAR

“vault: “sfb1002”
archive: ad6f42c8b00b

file: /pub/thesis.pdf

secure hashes meta data byte content
(shal, sha256) | (Dublin Core) [01111001...]

size, mime-
type, mtime

meta data
(Dublin Core)
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Each data artefact created along the data integration
pipeline is stored persistently using CDSTAR

CDStar Docs API Endpoints
i Getting started This chapter lists and describes all web service endpoints defined by the standard CDStar HTTP API. Requests are routed to the
V a u t . S I 0 Configuration appropriate endpoint based on their HTTP method, content type and URI path. Some endpoints also require certain query parametars to
. APl Basics be present. Path parameters (variable parts of the URL path) are marked with curly brackets.
API Endpoints
Instance APls Table 9. HTTP Endpoints: Overview
vaults and Search Title Method URI Path Consumes
Archives
Files Instance APls
Metadata
Access Control Service Info GET /v3f
Data Import/Export
Transactions Service Health GET /v3/_health
API Data Structures
Technical Details auliisanciSearch
Realms List Vaults GET I3/
Plugins
Get Vault Info GET /v3/{vault}
Search in Vault GET fv3f{vault}?q
List all Archives in a Vault GET /v3f{vault}?scroll
Archives
meta d ata typ( Create Archive POST Sv3/{vault}/ multipart/form-
(Dublin Core) data
application/x-
www-form-url-
encoded
Get Archive Info GET Sv3/f{vault}/{archive}
Export Archive GET /v3f{vault}/{archive}?export
Update Archive POST /v3/{vault}/{archive} multipart/form-
data
application/x-

@)ev-sa
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(Speakers awkwardly switch microphone while audience is distracted by a funny cartoon)

2020/02/01

DON'T USE A SPREAD-
SHEET! DO IT RIGHT.

TAKE THE TME TO
WRITE AEAL CODE.

JUST PASTE THE DATA!
TINKER UNTIL IT WIORKS!

BULD A LABYRINTH OF

EGHT THE TEMPTATION!

EVER TRED QUERY()
IN GOOGLE SHEETS?
IT LETS YOU TREAT A
BLOCK OF CELLS LIKE
A DATABASE AND RUN
SAL QUERIES ON THEML

https://xkcd.com/2180/

DC?N’T LISTEN TO—
...\WAIT REALLY?
YES. AND LET ME

TEW YOU ABOUT
IMPORTHTML.)...
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according to a semantic data model specified using openEHR.

r-rr ‘\“
S
XS
/\ TEMPLATES Level-2
(ADL)
TERMINOLOGY
ol cife
Etc. - o
\/ ARCHETYPES
e : -t ) Level-1
s - (UML)
REFERENCE MODEL
I eron openEHR
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Output from all the data integration pipelines is formatted
according to a semantic data model specified using openEHR.
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Two-|

.JI.I:I:'I qug‘-ll"&

Heart Failure Clinic First
Visit Summary

€ 5. Blood tests (-}

~ 4 symptoms J

® Body weight |

® pulse
® Height/Length
® Blood Pressure

€ 4. Physical Exam Ji

® Qedema }-1— & Oedema J

@

i }‘— B Ambient oxygen

-] Fatigue
B Ankie swelling

-] Palpitations J

B Biac kout/Syncope

® NYHA Heart failure symptoms J

Oxygen

® HBAlc

{ ® Fuyll blood count

€ 6. Electrocardiography f'— ® ECG recording ]

€7 Echocardiography r'— ‘® Echocardiography J

€ 5. Other non-invasive Cardiac Ima.., [—— ® Imaging examination result ]

€ 9. Lung function }_ ® pylmonary Function Testing J

€ Patient and carer concems synopsis ]

€ Patient and carer concems I{

Marcel Parciak, Markus Suhr {marcel.parciak|markus.suhr}@med.uni-goettingen.de
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Output from all the data integration pipelines is formatted
according to a semantic data model specified using openEHR.

< Symptoms }

-] Fatigue |

TW O _ | ‘ B Ankle swelling |

-] Palpitations |

B Blackou tISyncope J

® NYHA Heart failure symptoms J

SELECT -- Select clause
o/datalatoeOl]/.../items[at0004]/value AS systolic, -- Identified path with named result
o/datal[atOeel]/.../items[at0O05] /value AS diastolic,

FROM -- From clause
EHR[ehr id=$ehrId] -- RM class expression

CONTAINS -- containment
COMPOSITION c -- RM class expression
[openEHR-EHR-COMPOSITION.encounter.vl] -- archetype predicate
CONTAINS
OBSERVATION o [openEHR-EHR-OBSERVATION.blood pressure.vl]

WHERE -- Where clause
o/datal[atoOel]/.../items[at@004] /value/value == 140 OR -- value comparison
o/datalatoeOl]/.../items[atOBO5] /value/value >= 90

T \_— "CF PHTIETIC RIT CRIET COTICETITS T
L
Tl | I € patient and carer concems |-.{
0 Advance de

cision to refuse treatm... |

22
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This is medical researcher Carmen!

Carmen currently runs a research project on chronic
Heart insufficiency

(like Bob's...)

Based on openEHR,

, Carmen can specify search queries to identify patient
cohorts that share certain medical conditions

Marcel Parciak, Markus Suhr {marcel.parciak|markus.suhr}@med.uni-goettingen.de 23
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Carmen retrieves a dataset, specifies a heart insufficiency research

4«

Active Fillers s B | Fitler | Clear |

w

|eross Trials
prernal Studies
|ublic Studies.
AmericanGutProject
] Excluded items
[_IMetagenomic data
B Subjects
| @ (D Detailed dietary information
& [ General diet information
&[] General health information
& [ General information
=3 General lifestyle and hygiene information
=3 Akeohol consumption
abe false
abe NfA
abe true
23 Akeohel frequency
sbe Daily
abs A
abe Never
sbe Occasionally (1-2 times/week)
sbe Rarely (a few times/month)
abc Regularly (3-5 times/week)
=3 Akcohol types
] Beer or cider
) Red wine
@ Sour beers
@ ] Spirits or hard alcohol
# _JUnspecified
o ] White wine
& () Biting fingernails
# ) Deodorant or antiperspirant
# [ Drinks per session
=3 Exercise frequency
sbe Daily
sbe NfA
abe Never
abe Qceagionslly (1-2 times/week)
sbe Rarely (a few times/manth)
abc Regularly (3-5 times/week)
@ [ Exercise location
& () Fabric softener for drying clothes

Marcel Parciak, Markus Suhr {marcel.parciak|markus.suhr}@med.uni-goettingen.de

Grid View  Advanced Workflow  SmartR  DataBEwport  EwporiJobs  Workspace — Genome Browser

Summary Statistics

|Query8|-mnlryhr&|hld|
[ovpueac
Subject Tatals
Subset 1 | Both | Subset2
w07 |0 |0
Age
1,300
1,200
1,100
1,000 Subset 1
900 Mean: 46.52
800 I -
700 | Medlan; 45,0
600 1aR: 25.0
500 SD: 1763
100 Dot Points: 5607
300 L
200
100 k
0
0 20 40 60 80 100

FEMALE

hypothesis and uses i2b2 tranSMART to perform simple analytics.

Gene Signature/Lists Admin

Age

Subset 1

il
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Utilities

(= print
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Carmen retrieves a dataset, specifies a heart insufficiency research
hypothesis and uses i2b2 tranSMART to perform simple analytics.

€«€) | Al v & ~ Gene Signature,/Lists Admin Utilities
Comparison  Summary Stalistics  GridView  Advanced Workfiow  SmartR  DataExpot  Exportlobs  Workspace  Genome Browser
™ Active Filters 5 tive Filter | Fiter | Clear | -
»
Data transformation:

© Rowvalues Log2z  Logi0

Correlation computation method:

Navigate Terms Havigal
© pearson Kendall Spearman

|eross Trials |eross Trials

pternal Studies pternal Studies

|ublic Studies |ublic Studies

) )
] Excluded items ] Excluded items
£ Metagenamic data £ Metagenamic data Personal and contact information/Helght [cm] (raw)

B3 Subjects B3 Subjects T - Cerelation Coefficient: 0.0556
[ Detailed dietary infc | & [ Detailed dietary information prvalue: 3.15060802803654e-05
o [ General diet informt | ) General diet information oo Method: pearson
& 1 General health infor | & ] General health information [ :

& () General information | @ () General infermation
=3 General lifestyle an¢ | 3{3 General lifestyle and hygiene informaticn

=3 Abeohol consumpl =3 Akcahol consumption
sbe false abe false
abe NfA aba NfA
abe true abe true
=3 Aseahel frequenc) =3 aseohel frequency &
sbe Daily sbe Daily = Occasionally (1-2 times/week)
sba NfA sba NfA 2 Rarely (a few times/month)
abe Never abe Never L4 )
sbe Oecasionally | abe Qceasionally (1-2 times/week) i I [Rogulerty, 3 5 1Enca/week)
sbe Rarely (a few | sbe Rarely (a few times/manth) _
abc Regularly {3-5 abc Regularly (3-5 times/week) 2
=3 Ascohol types =3 Ascohol types =
] Beer or cider ] Beer or cider
@ ) Red wine @ ) Red wine
@ Sour beers @ Sour beers
@ Spirits or hard @ (] Spirits or hard alcohol
# ] Unspecified # ] Unspecified 0-e
& () Whiite wine & () Whiite wine 2
@ (] Biting fingernails @ (] Biting fingernails Ew
@ ) Deodorant or ant # [ Deodorant or antiperspirant ]
@ () Drinks per sessio @ () Drinks per session - 2008 oo 6900 abo W0 12000 o e
=3 Exercise frequen: = Exercise frequency =5 ] b
sbe Daily abe Daily
abe NfA abe NfA
abe Never abe Never
sbe Oeeasionally | abe Qceasionally (1-2 times/week)
sbe Rarely (a few | sbe Rarely (a few times/manth)
abc Regularly (3-5 abc Regularly (3-5 times/week)
@ [ Exercise location @ [ Exercise location
& ) Fabric softener fc # [ Fabric softener for drying clothes
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Carmen publishes her research results in a scientific open access journal.
The original datasets and the experiment setup are documented at an FAIRAdom/SEEK

Instance operated at the hospital.

Search = 4+

oom (wue; QO Browse -

Home = Data files Index  Nuclei characteristics for the single nuclei analysis of Fzt:DU and BI6 mice

~. Nuclei characteristics for the single & Dounkoad || @ Bxpore
nuclei analysis of Fzt:DU and BI6 mice

Version 1

File contains the detailed cluster names for each data set, number of nuclei per cluster, average reads per nucleus, and average reads per cluster.  Contributor and Creators
SEEK ID: https2/fairdomhub.org/data_files/3297 Pversion=1 m
Filename: Nucleixlsx C}, &

Formal: Spreadsheet

i License
Size: 124 KB o
© Help Creative Commons Attribution 4.0
Selected: Nuclei characteristics for the single nuclei analysis of Fz1:DU and BI& mice (Data file) Tree | Spiit| Graph
Description: File contains the detailed cluster names for each data set, number of nuclei per cluster, average reads per nucleus,... 24 Fullscreen
SEEK ID: https:/fairdomhub.org/data_files/3297 Activity
4—Hidden item Views: 44 Downloads: 3
Created: 16th ¥
Last updated: 17 11046
Last used: 30th Jan 2020 at 12113
422 Single nuclei comparison © Atributions

+— |~ Single nuclel RNA-Seq analysis of Fzt:DU and BLE mice
'__ Nuclei characteristics for the single nuclei analysis of Fzt:DU and Bls mice
™ Marker genes for single nuclei clusters
. UNIX script for snRNA-Seq processing
R script for single nuclei analysis
Dotplot for the top 100 markers per cluster
Materials and Methods

42 Single nuclei ¢ 1 of adult hearts

)
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Thanks to all the mentioned software tools

And people involved in data-driven medical research

Treatment for Bob's condition
can be improved,

allowing him and fellow patients
to lead longer and happier lifes
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What about data sharing with other hospitals?
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Global Research Data Infrastructure

* A new infrastructure is emerging:
,internet of Data Objects"

* Works on the creation of linked data stores and
applications are spread across many research domains

* Multiple developments in MI:
- National scale (Germany): Medical Informatics Initiative
- International scale: OHDSI, EHDEN

* Cross-domain developments: 8. ogm BilE

LTI

- Global scale: RDA, W3C Data on the Web

DOAP
Domain
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DOAP: digital object access protocaol,
figure from Wittenburg & Strawn, 2018

(<9
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Secure Health Data Infrastructure

$ Bundesministeriu m
fiir Bildung
und Forschung

e Sensitive medical data is re-purposed for
research application, which bears both: a high
value for research and potential for misuse

* To benefit from linked medical data and improve
healthcare with data-driven insights, we need to:

— Create a secure IT-infrastructure
- Enable accountable and transparent dataflows
- Empower the patient

Sites of the Medical Informatics Initiative in Germany.

30
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Do we need a
political campaign for

+ \
free and decentralized

software Public Money
In the healthcare domain?
Public Code

publiccode.eu
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* Global data infrastructures for medical research are being built

* Decentralized and free technologies lead to secure IT-infrastructures

* Typically, medical information systems are not FOSS territory

* FOSS tools are available and frequently used in Medical Informatics research

* \oice your opinion on free software in healthcare!
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Image sources:

Lego bricks: homero chaper, stockvault.net

Spotlights: Designed by upklyak / Freepik

XNAT image: https://xnat.org and Dagmar Krefting

Mainzelliste images: Created by Florian Stampe and Galina Tremper

CDSTAR schema: Created by Marcel Hellkamp, cdstar.gwdg.de

openEHR images: Created by lan McNicoll, https://ckm.openehr.org and https://specifications.openehr.org
FAIRDOM/Seek screenshot: https://fairdomhub.org/data_files/3297

Network globe: Designed by macrovector_official / Freepik

Map of Germany: https://medizininformatik-karte.de/

Wooden signpost: Designed by Freepik

Public Money, Public Code: CC-BY-SA 4.0 Free Software Foundation Europe

Bob, Alice, Carmen and some arrows: taken from the LibreOffice Gallery (yes, we'‘re that cheap)
The rest of the icons: made by Smashicons from www.flaticon.com
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Interested In medical informatics?
Contacts us, we hire

mi.umg.eu

(website will relaunch very soon, don‘t judge us based on current design)

http://mi.umg.eu
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— end of live presentation —

Additional slides
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Tool Summaries
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Software Name

Med Inf research
field indicator

|\

K__ Name and short description )

This is a quick summary of what this tool does

2020/02/01

aim: a few more details on what should be achieved...

Therapy
Hypothesis,

UNIVERSITATSMEDIZIN
GOTTINGEN

Department of Medicial Informatics

G
n

Clinical Trials

v Results

Research

Require new E Routine
Therapies, Primary Care Data

JMG

Research
Hypothesis

) ) 2 Data
- Secondary Use
Bio-medical Research Preparation ry

usage: a few more details on how this tool can be
used... Sofware description template

developed since: 2011
bus factor: nr of core developers (community size)

Software license )

SPDX short identifier

Link(s)

\ https://weblink.to

Marcel Parciak, Markus Suhr {marcel.parciak|markus.suhr}@med.uni-goettingen.de
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X N A I (Extensible Neuroimaging Archive Toolkit) A0
@
n

Clinical Trials

Therapy Research

Hypothesis lR:::slftih Hypothesis
The leading open source medical imaging /n\
platform. @ @0
- aim: ,XNAT’s core functions manage importing, T e

archiving, processing and securely distributing imaging
and related study data*“

- usage: Upload, manage, share (medical) images,
Integrated processing pipelines, analysis scripts, etc.
XNAT Software License (~MIT)

https://xnat.org
https://bitbucket.org/xnatdev/
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Talend Open Studio for Data Integration

An enterprise-grade tool to model, create and run
extract, transform and load processes.

— aim: creation of ETL-processes to integrate
heterogeneous data into desired formats and schemas

— usage: extract data from heterogeneous sources,
transform them into common data formats and load
them into research tools for Secondary Use

Apache-2.0 f E

- developed since: 2005
- bus factor: Talend SA, 1,200+ employees

https://talend.com
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Mainzellist

An application that allows to mask patient data -
and store a patient-to-mask mapping. 09|

— aim: separate identifying from medical data but
securely keep a link between both as well as match
similar patients based on identifiying data

— usage: satisfy legal constraints (e.g. GDPR) when

using data from primary care in research
AGPL-3.0

- developed since: 2013

- bus factor: 3 maintainers + 15 contributors

http://mainzelliste.de
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CDSTAR N
n@
Package-oriented storage and data archive /ﬂ'\
middleware. e 90

- aim: store multiple files as a package with metadata via T T e

webservice communication

— usage: utilize as storage back-end similar to object
storage services; transparently handles tiered storage

configuration
Apache-2.0 f APACHE

- developed since: 2016

- bus factor: 1 developer + GWDG professional support https://gitiab.qwdg.de/cdstar
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G Commam o s Cormen - UMG
openEHR
A technology to model, capture, store and query E'

electronic health records.

- aim: define means to store medical data in re-usable
and vendor-independent data models

— usage: storage of patient data in primary care
(electronic health record)

- developed since: 2000

Apache-2.0 f APACHE

— bus factor: openEHR foundation with several industrial

! specifications: CC licenses @
and academic partners

https://openehr.org
https://discourse.openehr.org
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i12b2 tranSMART

A modular, web-based data warehouse solution
for clinical data for exploration and analysis of
medical datasets.

2020/02/01

aim: provide a ontology-driven storage and data
analytics platform for clinical datasets

usage: exploration of patient cohorts and simple
analytics in Secondary Use

developed since: 2004

bus factor: i2b2 tranSMART foundation with four
sustaining sponsors

Marcel Parciak, Markus Suhr {marcel.parciak|markus.suhr}@med.uni-goettingen.de
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Bio-medical Research Secondary Use

i2b2: MPL-2.0
tranSMART: GPL-3.0 GPIN

Free as in Freedom

https://i2b2transmart.net
https://github.com/i2b2-tranSMART
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An ,open source web platform for sharing scientific
research assets, processes and outcomes”.

- aim: facilitate reproducible documentation of biomedical
experiments by transparently enforcing ISA ontology.

Bio-medical Research

— usage: document projects, investigations, experiments,
samples, files, scripts, publications and their relation;
available as open platform at https://fairdomhub.org or

for self-hosting BSD-3-Clause
- developed since: 2011

https://seek4science.org

— bus factor: 4 active maintainers, FAIRDOM Association https://github.com/seek4science
with 11 funding partners
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