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Background	
Like many health systems, Spectrum Health has been evaluating the use of modern cloud-computing for its analytical processing needs. Cloud-computing offers many advantages including improved speed, scalability, security, and data-sharing capabilities. In Spectrum Health’s case, it also offers a unique opportunity to invest in modern, open-source tools and methodologies through the adoption of a unified tool set.
To this end, a platform was envisioned using Amazon Web Services1 (AWS). However, a proof-of-concept project was needed. The Spectrum Health Research Department, with its involvement in the All of Us® Research Program (NIH) provided a relatively small-scale project (~12,000 patients) that has a complex and robust ETL process, which transforms EPIC® Clarity EHR data into the OMOP format. 
Methods
The legacy system for AoU used Microsoft SQL Server as its on-premises database fed from EPIC® Clarity. Tools used: SQL Server Management Studio, Visual Studio, SQL Server Integration Services, Redcap, Oracle SQL Developer, R Studio, Tortoise SVN, and Microsoft Access.
The proposed system would be based on the AWS platform, using a Snowflake database and a reduced toolset, including Snowflake2, DBT3, VSCode4, DBeaver5, and R Studio6.
Development Timeline (~13 months, ~21 person/months)
· Phase 1: Move database to cloud-based database (MSSQL --> Snowflake)
· (Includes upgrade from OMOP v5.2 to OMOP v5.3.1)
· Timeframe: April 2021 – December 2021 
· Scope: 60 tables, 35 views, 262 queries
· Phase 2: Convert SSIS project to work with Snowflake
· Timeframe: September 2021 – December 2021
· Scope: 19 packages, 171 tasks, 262 queries
· Phase 3: Move workflow process to open-source tool (SSIS --> DBT)
· Timeframe: January 2022 – May 2022
· Scope: 578 steps, 416 models (347 views, 29 tables), 202 tests, 433 macros, 95 sources
· Phase 4: Full Integration and automation, i.e. delivery of OMOP files from AWS to Google Bucket.
· Timeframe: June 2022 – September 2022* (envisioned)
Conclusion
Conversion from SQL Server using SSIS to Snowflake using DBT was timely and effective. Our result is a more robust platform featuring a collaborative workflow built on modern toolsets. Snowflake/DBT significantly outperforms MSSQL/SSIS. Snowflake is effectively unlimited in terms of scalability and complies with a wide range of compliance standards including HIPAA/HITRUST, SOC 1 Type II and SOC 2 Type II.
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