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Background
The OMOP CDM is a standard created to harmonize the representation of patient data across the world in order to facilitate a transparent and reproducible research. In order to reach this aim, the standard processes, architectural patterns and approaches to Extract, Transform, and Load (ETL) were developed. While working with ambiguous and discrepant data sources, the Odysseus ETL developers face obstacles and constraints and a re-usable ETL code base and tools have been developed, documented and consistently applied across various ETL implementations.
The data quality and consistency of the transformed data in OMOP CDM is at the heart of the process. The OMOP CDM Factory ETL process was developed to comply with various OHDSI data quality standards and requirements and, at the same time, achieve performance and scalability barriers related to healthcare data.

Methods
The Odysseus OMOP CDM ETL follows a strict process in order to ensure the quality of the final converted data while minimize implementation efforts and costs.
During the initial conversion, these steps include:
· Perform source data profiling and analysis
· Create (Update) OMOP Standardized Vocabularies
· Create (Update) Custom Vocabulary Mappings
· Create (Update) ETL Specifications
· Develop / Update ETL Code
· Execute ETL process
· Perform full QC process
· Perform UAT and Release 

In the subsequent OMOP CDM ETL refresh cycle, the steps above are being repeated for each full refresh. There are light refreshes where no mappings and code changes are applied but simply updated vocabularies are being used during refresh to improve data mapping coverage.

Odysseus have developed a number of architectural patterns that can allow the developed ETL code to be easily moved across various Big Data Platforms, including Cloudera, Amazon Web Services (AWS) and Google Cloud Platform (GCP).

During the ETL process, a number of OHDSI standard and home-grown tools are being utilized, including Usagi (vocabulary mappings), White-Rabbit (initial ETL specifications) and Odysseus Statius (Data Quality Control) tools. 

The quality and completeness of medical vocabularies plays a key role in OMOP CDM ETL. Odysseus has a staff of Medical professionals who participate in every OMOP CDM ETL project in order to create required Medical Standardized as well as Custom Vocabularies and Mappings, including applying NLP to parsing information out of unstructured or semi-structured text found in medical notes.

The Quality Control process is applied to both converted data as well as vocabulary mappings. There are a number of manual and automated tests being applied as well as the final user-acceptance testing performed by power users who have a deep knowledge of data and business questions.

Results
The OMOP CDM ETL is a complex process that serves the ultimate goal of standardizing Medical Research across proprietary and disparate source data. It enhances the ability to perform reliable research and obtain relevant results. Developing and following consistent ETL technical best practices, OHDSI business rules and mature QA/QC process plays a crucial role in OMOP CDM conversions. It requires not only the deep technical expertise and medical knowledge but also active participation in community discussions, continuous development of new approaches and best practices.

