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Meetup #1 Thailand

OMOP
ETL Pipeline
by Siriraj

SuwnRaudn 26 Tousu 2568
12a1 12:30 - 13:30 W

Join Zoom

https://bit.ly/omop-siriraj
Meeting ID: 991 2848 3445
Passcode: omop




Today's Agenda

26 June 2025 @ 12:30 - 13:30

12:30 — 12:40 Us:zs1duwusy1dans OHDSI

12:40 — 13:10 OMOP ETL Pipeline lag aigdcl oqagnulnAa (Max)
SOVKIKUNAUYUDONSSUUDYAASSTE SiData+

13:10+ D©U-QOU

Unisuunn Zoom

na:v:awlkaauu https://www.youtube.com/@OHDSIThailand




OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS
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OHDSI Global Sympos

Submission Deadline Tuesday 1 July 2025

Past submissions:

New Jersey

I

Oct. 7-9 at New Brunswick

collaborator-showcase/

g

https://www.ohdsi.org/2024-

b

https.//www.ohdsi.org/2023-collaborator-showcase/

» https://www.ohdsi.org/ohdsi2025/
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OHDSI APAC

https://www.ohdsi.org/apac/

» APAC Scientific Forums are held monthly every first Thursday at 10 am Thailand time

* July 3: Generative Al-based OMOP mapping with HDR UK’s Lettuce tool (TBC)
» APAC Community Calls are held monthly every third Thursday at 10 am Thailand time

* July 17: European Symposium Recap, RWD Studies by European Medicines Agency (EMA)
» APAC Symposium 2025 December 6-7 in Shang Hai, China

» Abstract submissions due September 7



https://www.ohdsi.org/apac/

OHDSI Thailand

Next meetup: Thu 24 July "Overview of OHDSI”
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APAC Country Chapters
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2025
Research Funding ?

wminviuau lagnsndugannanssy lu OHDSI Thailand Chapter nuidansunvinunua

/ of 18 answered
OMOP ETL 57% 4 responses
Research 43% 3 responses
Vocabulary 29% 2 responses

Let's work
together!

natthawut.adu@mahidol.ac.th
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OMOP ETL Pipeline

using on-premise SQLMesh
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Siriraj’'s Data and Challenges

pre-OMOP
. Can't let researchers access raw EHR data
EHR data over 20 years in (privacy, security, messiness) Less reproducible research,

a centralized data warehouse L ess trust in results
e 2.5M total patients

e 49M clinic visits 2° Data Usage

.. _ Can't effectively share
e 1.9M admissions ngaeirrfgl fos % analytics scripts/
. : - yu dashboards
140M diagnoses (mainly Tableau) l
e 235M lab Challenging
e 104M drug events network research
studies

Takes time to prepare data
(inclusion/exclusion criteria + formatting)

J- Takes time to analyze data

Most of the time researchers want quick feasibility assessment
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Siriraj believes OMOP CDMcan help

; ity ' Reproducible research,
More trust in results

Structured data structure
with proper de-identification

2° Data Usage

»
'
g
“ay
e
g
>

- Research ————» Sharable analytics
: - Data Analytics scripts/dashboards
OMOP - Al Y
ATLAS helps cohort generation | Easier network
C D M i2b2 helps feasibility assessment research
GenAl helps SQL code generation studies

Use publicly available codes:
Official HADES R libraries,

Takes time to-prepare data Community contribution, Al libs




OMOP Data Conversion
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ETL = Extract Transform Load

r-------------------

OHDSI Tools

Data experts and
CDM experts
together design

the ETL

Data Analysis

White
Rabbit

-

Rabbit In
a Hat

People with
medical
knowledge create
the code
mappings

Quality
Assurance

ETL
Documentation

N

Vocabulary MBpPInE 5 e involved Y A technical person

Usagi

in quality control i

implements the ETL

Sy

Rabbit In
a Hat

White
Rabbit

ACHILLES

“IGovoInNisivav
UoalnDIuBUBoUIBY
INAUAGL (Us:inn DB,
logics, security, Y1a4)
OHDSI FvlidinSovijo

prasguunfkAsy”
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Data Lakehouse

Siriraj ELT Pipeline

Extract - Load - Transform Migrating

DuckLake

Data Warehouse

MS SQL SERVER

‘. ) S LM h Transformation and
‘ ' Q es Modeling Framework

© T | =
Impact Analysis Unit Tests Transform Audit
=

https://sglmesh.readthedocs.io/

OMOP Vocab from Vocab Mapping from

Athena (.csv)

Usagi (.csv)



https://sqlmesh.readthedocs.io/

Who are you? Does your org have
OMOP dataset?

1. Data/IT/Dev 1. Yes, on premise
2. Researcher 2. Yes, on cloud

3. Clinician 3. Developing

4. Student 4. No

5 5.

Other | don’t know
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Data Tool Landscape

SQL DATABASE NoSQL DATABASE OLAP DATABASE
Relubional OLTP DBMS Oisinbuted SQL DEMS ! Grapgh Databuse Ousinbuted Key-value Mde-Cofumn Keyvalue Tme -Senes 0O Columns OLAP DO Real-Tume OLAP DB Sweaming Dutabase
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Siriraj: from dbt to SQLMesh b

f’f/ - From dbt to SQLMesh:

. . S s R & A Enhancing OMOP CDM Data Conversion Efficiency
Using dbt—a free and “An organized approach to build a maintainable ETL pipeline o - ,

open-source software for the OMOP CDM with minimal cost SRR
framework—to transform while keeping our data engineers sane " S et s e o

data into OMOP CDM in g 1. Background

the ETL process — i

BION_CORINEE  CORINT S0 A rede_carcept i3,

accame? — [’;—:_3 Y 1 — IR AN TR AT, 53 (b) « Converting 1o the OMOF Commaon Data Model (CON) requires a robust Sirira) Hospital has transitioned to SQLUMesh, enhancing the effickency and
s e L= _J 2OV OOTOOL: ETL pipeline 1o standardize diverse dals Souroes. refabiity of its dals transformation processes (see Figure 1),
& PRESENTER: Thanapat Thane' Pitchayarat =Tin o ' « While widely used for OMOP COM corversions, also shawcased by Sirra|
&8 thanapat.pit@mahidol.edu gt ogrorR Gug s oyt e o N Hospital & the OHDSI Global Sympasium 2022 [1], df faces chellenges 1. Pipeline Overview: Relevant data i pulled from hospital's diverse
Pt eimccrinp et ot e R et oot with data consistency and collaboration i large-scale wansformations databases, Incorporating OHOS! standardized vocabulanes and DOLs
spr_yfx I « “SQLMesh”, 8n 0pen-s0urce tool developed by Tobiko Data, Inc., offers & recaggany 1or IIaNsfomason
INTRO: maoee efficlent and relable solution for managng the OMOP COM 2. Mapping and Transformation: SQLMesh simpiifies this process by
\ ;":Tz?:;::j':: :'"::?;:Lazf a';:;::fj;:?:: : .:':_. Simplified SQL snippets (a) to create the COM comversion pipeline, addrassing key Tmitaticns of dbl aliowing the separation of plans within the pipatine 10 target specific tasks
commonty refarred 1o as the axtract, transtorm, and load —— PERSON tabie with data from a staging table joined 3. Quality Assurance and Validation: Rigorous checks ensire accuracy and

’ > > . . .

(ETL) process I D o PRl TR with the vocabulary concept tables via macros (b) to ) 2

The main transformation tasks in a typical OMOP COM o ] - {; = ‘_,-“. 5 % et & maoro tcmplage for concept mapping.‘Thcsc 30 RCSI.I OOM(;‘CV. VIrBIR CoNtrol 8nd FKing SraRce ARy mnd
[ SGL snippets with Jinja tags are to be compiled and tracoabiity

conversion include combining data from muRiple sources,

changing the original data models ta match the OMOP Oate Lake submitted to the database engine by dbt. 4. Deployment: Once dala passes quality chedks, & s imegraed into the
COM, refrieving the cancept 105 of source values, and 1. SQL Transpilation: SQLMesh uses SQLGIot [6] to parse SOL queries, procuction erviranment for research and analysis. SQLMash orchestrates the
mapping the sowce concept IDs to the standard 105 CONCLUSION: dadact s at time, and opfirize periom Ne R 3 efMciently,

« dbt i & promising free and opan-source software

The complexity of the data transformation SOL scripts
framework that massively facilitates the gata conversion

may grow rapidly beyond manageable. To keep tha ETL

query reuse soross mulliple datsbass dislects

pipeline maintainable, Sirira] Hospital uses dot™ 1o process into OMOP CDM, 2. Column-Level Lineage: Tracks data flow and trarsformations at the © Osta Labe © 20UMesh Deveicprment
transfrom it= data to the OMOP COM T « dbt programmaticaly manages the SGL transtformation column level snhancing Irscesbifty. o] W poomeny B 2 =
g2 (shofrtened :E-rsv\sd?:a ccrbisetel iy diaig et Concept Mapping WA';D;b . gfﬁfvt :J'C‘::b' SR GOSNy SRS e 3. Environmont Management: Generatoes izolated schemas for data === L i DD
source software (FOSS) framework avaiabie at ntps:)/ maintameabilty of the datas pipetine e P ... ... S
. ; transformations, ensuring cons before . Suppaorts mub) o®
www.gstdbt com. It could be applied to date i ———— « Data engineers with proficiency in SOL and Python could ring consistency deployment. Suppo ple G (e ;
transformation at othar nstitutions -] Bearn dbt in a few days and probably t1ake a few waeks 10 lestng and develcpment environmenls. ) P —— ‘--—.. ‘
Inplement dbt in the pipeling 4. Incremental Loading: Loads only new or updated data, recucing l oy B i) - 4| o | T S—
METHODS: —— e S , | i
f processing time and cost for arge datasets, >
'he data carversan pipeline at Siriral Hospital can be ﬂw .mmm ONCs D [ g % Data Valdation tools for sudits and unit bests 10 @ Jram—— ’ >e0 v | = . |l ‘."__"’..
= : . 0” nsLe - S | A v »
SURTIIICNG u mo‘m. OMOPc ~ _)'-'“ 5 R‘ESE'?E:C'E.sJ:' e [Irte ot 2022, Avalabie from ips s s con “ HM h d d h'm Mm y \ Y, .' 1 -.“—_ S . v
1. Extraction of data from hospital sources with Apache conversion pipeline at Siriraj l — FIPRT . weod da P - ———
Spark Hospital. “ 2. OHDSL WhieRaten (Insamat]. 2032, Avslatria Mo Aips: gt cos 6. Versioning: Tracks data changes, supparts rlbacks, and ensures R e |
2. Load the data Into 0ats ake and Development anvicoment oA P S —_— traceabilty alongside source cade version centrol. ey 19 ey Savmane
with Apache Spark Sy 3 OMDSL Ratkr--a-Has [Insemet), 2022, Avaiabie L hupd) 4 e O 11
ar : " OMOP COM : < B AR TR Custom seripts “ e R o ol
. Transform the data to match the OM( N :
4 OHDSL Usagi Dvarrgt]. 2022 Madabh fron ps JAginub comyOHD By Feature dbt
spacifications with dbt Usag ) . 3QLFython m S —E—
4. Load the OMCP CDM-ed data into QA and Production . 5. The Paleis Proects. rie [intemes]. 2022 Avalabie o ot/ Language SO0, Python 200 Ina 2S00, Pthon, Srja
environments Orchestration & scheduler Agete patetoprofecis comipdnga I
irflov Nubyee dalaises Wi Bull-n Sctwsulr and Orctestiaton
Each step is containarized with Docker. Al steps are A ow & f..(-.n-,:n—.u.-n.-- Heath, .. Welcome % grost sspectations Dreemet). 2022 Pletiorm Suppart fry Varion Ondadurans SOL rasspiasen
ochestrated and scheduled by Apache Aieflow. Codes are LDE MK NP S/ A S OC IvOD Y
version controlled with GitHub J, Cooccs r:'.‘n--l'_)-:‘.,'n-'. Interrent] 2022 fvstabie roex Mtpsy “_ Moruud braching Tubdo-brvel Colsrrviovel 'w' 1: Overview of the OMOP COM Converaion ’”.". Ly 3"'"8' Hospitsl
hub gestbt camcalbgoalabit_sepeactationg)d 1 ) Autzrass scherra and
Crangs Naragemart M Schama corrract
abi: . mm .m B dtz Labtx e Saccess Stones [letecrnat], 2002 Avalalye froes Mipsy " e g o carbacm o —
» ) L ;: Dot tabk me.u VWSS ST suCoes-slor ey f e 2 |
* dbt comes with & command-lins interface with commands _ y 2 Apache Soltwire Foudabion. g8 Cloud Operatonrs [ingemel )] JOJ 2. Asiteliis Tealing *ramenorh Cusden San '8’::7" wiing s I !
that comgpile SOL scripts and axocuta the ccde on tha B sowce ) generated by dbt. Each rasfichedd e d-ddpancegishy ri ot el dugvtincen . — — |
connactad database engnes, as wall 3s a graphical user . e nod. upwu a ubb slarbeoome sty Ml Scalastity Doponds on ::aao:w)yhvbvp EFciant i large l
Intarface O Databud Prgect o2 [Iedeerml], 2002 Aaadatim Iroe Bitps) J rT—
T - f B o, = : - o . Sw'o "90'& or . M of d.‘.. E‘m databul project infdecaloerarsindirgeaticn/sources st Cpanwousce (o Oper-acures [pakd
« The core library o gbt is °,,‘ /thqn pockage that Sle Ilnldng W represents Caat No bomneng coes - : " ’
supplements traditional SOL scripts with Pythoric Jinja 5 :
templating B ovorcon a data flow from the Thanapat Pitchayarat, Gun Pinyo, Commurity & o siom 359 corurmarty S B0
2 W L "wey T bt o et
« With 1the Jinga templating source(s) to its Watcharapom Tanchotsrinon, Somkid Khamsrimuang, Soosyviom oy - —————
1 : \ 1 . . . po— . "
« any frequently used SQL command can be packaged “Stlﬂﬂbl\(S), with Chalita '-"53"35'".‘Dh30. C".a'/-'”-l" Bootnumpech, Table 1: Side by -side comparison of dota transformation tools Figure 2: Visunlization of data lineage autematically genorated by SOLMesh
25 2 modular macro that can take parameters similar to data transformation in Neppon Siangehin, Kanphitchs Promma,
@ Python function, and; c between. Each of the Nattachai Bovornmongkolsak, Prapat Suriyaphol
o the Jinja 1398 enable cals kneage tracking that can be data transformation Natthawut Adulyankosol SQLMesh: Streamlining OMOP CDM Conversion
N O 0 THHCHIE WIS SHEREItON Quraes step is programmed 88 Srioi rformstics ane Dats roovation Center (SiData | SQLMesh has optimized data transformation at Siriraj Hospital, -
by dbtit command. The web application referred to as serl Faculty of Modice Sirraj Hospital, Nahicol University, Bangkob
dbt documentation also presents metadata, such as an SQL SELECT script. oo o o o M s ° boosting efficiency and reliability. This transition standardizes data
SIRNE S, M CC) PN, SHSS SN NGO for research while offering developers enhanced tools ;
upstream and downstream tables. The matadata are ' Seste
partly generated automatically and can te added e .
. é . torercon
manually as YAML files. g Mahidol University
TP L S T - P — ——— A W N paem e O e -
« To verily data gquality, dbt can run sutomated tests during . ;xu;guumnno :’:T~...‘T:_“Z’:T.:.‘::.-‘.-“ Aol 6.0 st pogun - 908 Grintvpunnitt O ___,»__._::: ey
iriraj Hospital vy ehi

transformation execution or on demand N et G et b Pawent | St s Bt b e . rp— A " ae Ay e b O S by Kkt S -
e

P D I | SRS R o B TS Y TG T RSy R D On e o TIRE S y B g WR N CASTIRCAS M) ¢

A A et 1 2d e B o Ty s v €8 e X8 40 4 TSRO Figure 3 Blustration of SQLMesh Mcdel Configuration

~ Hererey e e

® 2024 Siriraj Informatcs and Data Innovation Center, Sirimj Hospital, Mahidol University, Thailand

https://www.ohdsi.org/wp-content/uploads/2025/01/20 Nongnaphat-
Wongpiyachai From-dbt-to-SQLMesh.pdf

Given the pepularity of dbt in the anterprise analytics
Space, there are many tacks that can be integratad with
ooe, ramely Alrflow for data pipeline orchesiration,
GreatExpectations for data quality, and DataHub for data

catelog Full paper

5 Siriraj Informatics and
. Data Innovation Centar

https://www.ohdsi.org/wp-content/uploads/2022/10/2-Pitchayarat-OHDSI2022Poster-Adulyanukosol-scaled.jpg
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https://www.ohdsi.org/wp-content/uploads/2025/01/20_Nongnaphat-Wongpiyachai_From-dbt-to-SQLMesh.pdf
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Data Modeling Tools

dbt & SQLMesh ridrududoyalagiawA:

. o G
Tools ADUIKUN:dU JovIna

1. Custom scripts, e.g., SOL, Python, dovniso:lsAidauloniovldias IKUosNLITU Qlla Bow

R, Java flexible Rga technical debt UTU
2. Commercial ETL tools, e.g., Ms dndAuldinSovdoikartibuagid anlul AldeavA 1denan

5515, Talend, Pentaho luovANSAVNEY doulkoyidu GUI 19o: maintain 970
3. Cloud ETL tools, e.g, Azure Data | 01[3 Cloud 197UU <) 2g1dd i integrate [A0 [Ulainauwodululaadoyalagaws

Factory, AWS Glue, GCP Cloud UNQ features BOYIKAD

Dataflow, Dataform
4. x db IUU free open source library A2IISA 9 [uignfo SQL lagasv 10ulA Jinja templating

t N features data modeling ASUASU engine Kang 9 features AoVIFYAVAINL
5. ( wouunlugosniauow dbt 1371 SOL semantic golU stable version (v0.196)
t , SQLMeSh lazidawsSinounn features (slides 17) U learning curve (1algnnnain dbt)
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luuIdu 9 (1 5I1UD): https://www.youtube.com/watch?v=J0 2hkXz-HY

https.//github.com/sidataplus/demo-etl-sglmesh-omop-synthea/

1. a$1v Python environment 1132 pip install sgimesh (Iciaoundavdoyaldia SQL Ald)

2. AvANNSIBoudanu database fu config.yaml

3. 139U SOL TumsnUa\)ﬁagamur‘ida\)msuda: table

4. 138U Model Definition (metadata) fulwd .sgl 16e2AU uon(K SQLMesh 0‘0msﬁagaaeh\ﬂs 15U incremental load, data type,

audit

5. 139U SOL table dudalUidoy 9 1132 SQLMesh 2:UnUdoAulkidu DAG Lineage

6. 3V “sglmesh plan dev' IWalk SOLMes

environment (schema omop__dev.[ta

7. 18AToalu dev env DUWD(D 1d2SU “sglmesh plan’ IWa(K promote 131 prod env (schema omop.[table_name])

" render SQL scripts 1adsuuu DB a1

DAG ([JiDdayaldninsaw dev) UU dev

ble name]) StkIVASUANUISATRISA auc

8. Y schedule owlanyayaady “sqlmesh run’

it asovaouAtuNwWdoyaluwsoudu
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https://sqlmesh.readthedocs.io/

X dbt Core 99 SQLMesh

Features ¥2gn1sIUavdola

SQL Models v v

N tools duUlUD Python Model v v
Jinja support v 4 v 4

1. Stateful Virtual Data Environment 5281190 dev, prod (K 1ag F— v v
ET\)E)EJTU DB 109211U KSoo:lign DB (multiple gateway) Anld n—— v
AU state history MIK dev kargaurinviusouiuldogno Virtual Data Environments v
Uaoans Open-source CI/CD bot v
Blue/Green Deployments v 4

2. SOL Semantic Understanding 197> SOL #28(Kivo bug fiou e >
[USuuu DB 628K track change by column &3V column T &
ineage Id cu v v

3. SOL Transpilation 3 SQLGlot Ja syntax 1w DBMS [a . *
Unittests v v

4. Data contracts I5A31NsiiUavdoyaduysinw pipeline Wiu Table dif v
audits fvo:1UQlK access Id (dbt ndavldnalkuiudaouiag) Data audits v v

\ Schema contracts v 4 v 4

b4 conliacis v

VS Code extension v
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1. SQLMesh Docs Get Started: https://

salmesh.readthedocs.io/en/stable/quick start/

2. Demo Synthea -> OMOP: https://qgithub.com/

sidataplus/demo-etl-sglmesh-omop-synthea/ i3

synthetic data uu DuckDB nnaw instructions fu
README [d

3. [SUJavdoyadn table
VY ) / Kan <) Nou

auwWulai
natthawut.adu
@mahidol.ac.th

OMOP Conversion order

(suggested)

1.local concept master

2.person

3.location
4.care_site
S.provider
6.visit_occurrence

[ .0observation_period

/> Mahidol University
P ‘% *| Faculty of Medicine
e/ SirirajHospital

8.death
9.condition_occurrence
10.0bservation
11.procedure_occurrence
12.drug_exposure
13.condition_era
14.drug_era
15.measurement

16.cost
17.payer_plan_period
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